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GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  3.S. 
14/MAR/84 PROJECT DATA SOURCE SUMMARY PAGE 1 

Db'IA LOCATION ELEVATION LENGTH ANGLE AZIMUTH LOG TYPE 
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GULF CANADA RFSOURCES I N C .  .- COAL D I V I S I O N  3 . N  
15/MAR/84 SIMPLE SAMPLE SUMMARY PAGE 1 

APPARENT TI I ICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE I D  FROM TO REC COAL ROCK COAL ROCK COAL-ROCK 



COAL SPOIL: Y l T H  CLAYSTONE 

MlDSTONE 

COAL SPOIL: ANO CLYST 

CLAYSTONE. L T  ERN. FOSSILEROUS 

* m A l L E U  LOO U U T T A I W  - OI)(M FROZEN 

TRENCH SLOPE : 30' DUI( o n  C. LWIE I ?ICILL~ 1 8 s  

TRENCH BLOCK : S.N. L ~ O E D S Y ,  n . m n a  I MIEI w w w  
Ummm 6 ( 1  C.U. I 

, I E D I . n l u I ~ . L 0 0 t  W I W U  

ATTITUDE OF ROOF : NOT OBTAINED 
ATTITUDE OF FLOOR: NOT OBTAINED 
UTM COORDINATES : 634999CmN. 498290mE 
ELEVAT l ON : 2011m 
MAP CARD NUMBER r 104 H/7 0: 104 H/6 A.G.H 
TRENCH DEPTH r O .5h  
TRENCH Y I DTH : 0.60m 
TRENCH LENGTH : 6 . 9 h  
TRENCH BEAR l NG r 175. 

GULF CANADA RESOURCES INC. 
ce.1 ~iri.~.. 

CMW a s m a  

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

K P N - T R C - 8 3 0 4 8  



...................... DEPM.. .... DEPIH..IKTRVAL .... S M . . . . S W  .............................................. ....................................................... - 
Bta EBPLL L J n u L L r e  

......................... a..w ......... 4.50 ......... 4.50 OAL ................... 
4.50 9.W 4.50 COAL WEATHERED. IUTERBEWED WITH CLAYSTONE: 

ER(lZEN,..~..A~LA~TTTTORIENTATION .... 
9.00 11.10 2.10 COAL WEATHERED; INTERBEDDED HITH CLAYSTOYE. 



I r 0.50 

i TOTAL 0.50 

C O N  - 
0.60 

0.27 - 
0.87 

CLAYSTONE. L l W T  BROW 

CON: UNCONSOLIDATED 

MID 

CON: UNCONSOLIOATED. MINOR c u y s r o w  

FUD. MEDIUM BROW 

ATTITUDE OF ROOF : NOT OBTAINED 
ATTITUDE OF FLOOR: 050/35S c..1 0i.i.i.. 

UTM COORDINATES : 6350170mN. 498310mE 
ELEVAT I ON : 2042m 
MAP CARD NUWER r 104 H/7 0: 104 H/6 A.0.H MT. KLAPPAN COAL PROPERTY 
TRENCH DEPTH r 0.80 
TRENCH YIDTH : 0.54 
TRENCH LENGTH : 8.8 
TRENCH BEARINQ : 340. 

I TRENCH LOG 





0.30.1 
0. I 3  

0.42 

0.15 

0.76 

T SA. No. 

06761 

1 
I .w.m 

CLAYSTONE. UWRD 

COAL: L l o n n y  urrmo 
CLAYSTONE. CARE. C O N  UUINATIONS 

CUYSTONE. CARE. )*Y1 COAL 

COAL: C-3. WiR CLYST 
CUYSTONE. E D l W  BRN 

CONS C-2.- C-3. V WiR CLYST 

SANDSTONE. VFQR. FOSSIL IlPRlNTS 

ATTITUDE OF ROOF r 069/34S 
ATTITUDE OF FLOOR; 061/31S 
UTM COORDINATES r 635026%. 498225nE 
ELEVATION : 2026m 
MAP CARD NUMBER : 104 H/7 D; 104 H/A.G.H 
TRENCH DEPTH r l.lOm 
TRENCH WIDTH : 0.71m 
TRENCH LENGTH r 8.20~1 
TRENCH BEARING r 164' 

GULF CANADA RESOURCES INC. 
C..I oi.i.i.. 

UW 1L1I01TA 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC-83051 

TRENCH SLOPE : 13' ~ l l ~  nr c. LWSC I SCUI 1 8 %  

TRENCH BLOCK : S.N. L O O O ~  me SCOT  FAY^ I O A E '  wwa 
m w1 C.". I 

I , I a a . n l s a I ~ I O . L m ,  W I W M  



WLF CANbLU RESWRCES INC.  - C O N  D I V I S I O N  - DESCRIPTIVE LOG PAGE 1 

NMPAGE 



FORM BS' 



CAD Batch 1 97-N263-662-57 
Report o f  Analys is  on Sample: 06760 

REFLECTANCE ANALYSIS 

Mean-Maximum V i  t r i n i t e  Ro- 3.58 

D i s t r i b u t i o n  c f  V i t r i n i t e  Reflectance Readings: 

%RO 

3.30 3.35 3.40 3.45 3.50 3.55 3.60 3.65 3.70 3.75 3.80 3.85 3.90 
I ~ l I I I I t l ~ I I I  I I I f I I O I I l  ~ t I ~ t l l l l , , , , I ,  1 1 1 ,  I 

x x x x x x x x  X  X X X X X X  X X X X X X X X X X X X X  X X X X  X  X X X X 1 l ~  x X Y X : l l o I m ~ a c I 1 l t ~ I  

X  x X  X X X  X  X X X X  X X X X  x x  X X X  X  X X X X  X  

X X  X  X X X X  X X  X  X  X X  X  X X  X  

X  X X X  X X  x X  X  

X  X  X  

X  X  

X  

x 

Because t h i s  sample i s  extremely oxidized. i t  could not  be analyzed according t o  ASTM procedure. 
Only r e l a t i v e l y  unoxidized p a r t i c l e s  were selected and measured, thus h ias ing the analys is .  

Number 
O f  

Counts 
(To ta l -  

I 0 6  ) - 

V-Type Table fo r  V i t r i n i t e s  (-100%) 



I A O  Batch 1 97-N263-662-57 
Report o f  Analys is  on Sample: 06761 

REFLECTANCE ANALYSIS 

Mean-Maximum V i  t r i n i  t e  Ro- 3.81 

D i s t r i b u t i o n  c f  V i t r i n i t e  Reflectance Readings: 

~ L L L I I L . ~ L I I I I I I , I I , I , , , , I I , ~ I ~ , , , # I ~ , I I I , , , # I I ,  , , , I , "  
X  X  X  X  X  X  X X  x X  X X X  X X  X X  X X  X  X  X X  X  X X  X  X X  X  X  X " X  X  X X X X X  X  X X  X  X X  X X  X  X  x 

X  X  X  X  X X X X X X X X  X  X X X X X X X X X X  X  X X X X X  X X  X X X  X  X  X X X X X  

x i 1 +  

X  X  X X X X  X X X X X X  X  X X X X  X  X X  X  X  
X  X  X  X X  X  X X  X  

X  X X  X  
X X  
X  

This sample i s  heavi ly  ox id ized.  

Number 
o f  

Counts 
(To ta l=  

139 ) - 

V-Type Table f o r  V i t r i n i t e s  ( -100Xl  



I 

T- 1 0.26 

0.14 

TOTAL 0 . 4 2  

COAL - 
0 . 5 6  

1 .06 

0.44 

0 . 1 0  

ALL?- 
2 . 3 2  

0.53- 

7 SA. NO. 

1 SA. NO. 

T 
0.2B+m 

ATTITUDE OF ROOF : 049/54S 
ATTITUDE OF FLOOR: NOT OBTAINED 
UTM COORDINATES 
ELEVAT I ON 
MAP CARD NUMBER 
TRENCH DEPTH 
TRENCH WIDTH 
TRENCH LENGTH 
TRENCH BEARING 
TRENCH SLOPE 
TRENCH BLOCK 

6350250dl. 498285mE 
2026m 
104 H/7 0: 104 H/6 A.0.H 
0 . 6 6 ~  
0.62m 
5.92m 
143' 
16. 
S.N. 

C U Y S T O N E .  L T  &W. BARELY CONS. U r n  

COAL: C-2 .  M I N I M  C U Y S T O N E  

COAL: C - 2 .  BLOCKY 

C0.N: C - 2 .  I0 C-3. BLOCKY, mR C U Y S T O N E  

SILTSTONE.  I4 ERN. UNCON. IRON S T A l N l N O  
COAL: C - 4  
C U Y S T O N C ,  U QY CONSOLIOATE0 
COAL: C - 2 .  IRON S T A l N l N O  
C U Y S T O N E  

cn.1 01.i.d.. 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 

KPN-TRC-83055 
- 



04/03/14 GULF CAWMA RESUJRCES IWC. - COAL DIV IS lOW - DESCRIPTIVE LOG PAGE 1 
.............................................................................................................................................. 

PROJECT: KPN BLOCK: SN DATA ULIRCE: TRC83055 

...................... DEP IH ...... DEPTH.. 
B C a m a L l e  

......................... a..w ......... a s 3  ........ 

......................... Q.53 ........ l.1.. 

........................ 1..11 ........ ?.A?.. 

........................ 1..19 ....... 2..63.. 

........................ 2..63 ...... t.)l..?l.. 

........................ 2..W. ........ 1 A 1  ......... ~..1QPPPPP6.71~ ............................. .COAL ............... ....C7. + 
....................... 3.. Q1 ......... Ll5. ....... L l )  ..... M.758.. ........................ C 

......................... .12 ........ 132.. 

......................... 3A7 ......... 1 ~ . 5 5 . ~ ~ ~ ~ ~ ~ ~ ~ P ~ 2  LYSX ................. E 

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



GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  
15/MAR/84 HEAD ANALYSIS SUMMARY 

PROJ - KPN ANALYSIS B A S I S  TYPE - AD NAME OF STANDARD - ASTM ......................................................................................................... 
DATA SSIO SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPG F S I  

SOURCE I D  MOISTURE% CARBON% MATTER% SULPHJRX VALUE (Ma-KG) ......................................................................................................... 
TRC83055 

HO 1 6 7 6 7  5.88 2 5 . 5 6  5 4 . 4 0  1 4 . 1 5  0 . 3 4  2 0 . 0 5  
HD 1 6 7 5 8  3 . 4 4  7 5 . 2 3  9 . 2 9  12 .04  0.08 4 . 3 1  

. . 



t 

8 3 7  I-= 
L T O T N  0.- 

C O N  - 
0 . 4 9  

I 
SA. NO. 

1 0.29.1 

CLAYSTONE. UNCONSOLIDATED. CMMKY 

CLAYSTONE. CAR8ONACEWS. MINOR C O N  STROS 

COAL: C-2. BLOCKY 

CLAYSTONE. CARB. M COAL STROS. L l S T R l C  SLRf 
CLAYSTONE. OREY 

UEVAT I ON : 2042m 
MAP CARD NUMBER : 104 H/7 D; 104 H/6 A.G,H I MT. KLAPPAN COAL PROPERTY 

ATTITUDE OF ROOF : 087/13S 
ATTITUDE OF FLOOR: 086/23S 
UTM COORDINATES : 6350210mN. 498490mE 

TRENCH DEPTH 8 0.8% 
TRENCH YIDTH : 0.55111 

GULF CANADA RESOURCES INC. 
C..I DI.~.I.. 

ULDLn Y l l O n A  

TRENCH LENGTH r 7.6% 
T R F W H R F A R I N G  t 171. 

I TRENCH LOG 

. . .-. .- . . - -. .. . . . . - - . . . 
TRENCH SLOPE : 002' 
TRENCH BLOCK : S.N. 

IU 1v1 D. UY ISSUEI 1 , s  

LOBDm 01s 1. d U W m  ( MRI O I / O V =  
m w, C.Y. I 



t :  
I"' i . .  

... 

.... 

I-- 

....................... Q..W ........ P A 1  ........ 0.3 YSIWE ........ UKM(SOLIDATE0 .. BLILU(Y. ..m 

R..C:3 ........................................................................................................................ 
l . W  1.09 0.09 06755 CLAYSTONE U R B  

1.09 1.20 0.11 06755 CLAYSTONE LT.BN 
.... 

2.17 2.75 0.58 06756 COAL C-2 

2.75 2.83 0.011 06756 CLAYSTWE CARB 



GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  
15/MAR/84 HEAD ANALYSIS SUMMARY ......................................................................................................... 
PROJ - KPN ANALYSIS BASIS  TYPE - AD NAME OF STANDARD - ASTM ' ......................................................................................................... 

DATA S S I D  SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPQ F S I  
SOURCE I D  MOISTURE% CARBM MATTER% SULPWRX VALUE (MJ-KO) ......................................................................................................... 
TRC83056 



I T O T N  0.61 

COAL - 
0.21 

0.51 

0 . 4 2  

0.33 

0.32 

0.14 - 
1.93 

0.49% 

T SA. NO. 

1 0.17.- 

COAL: C-2. MINOR CLAYSTONE 

CLAYSTONE 

COAL: C-2, MINOR CLAYSTONE 

CLAYSTWE 

C O N :  C-2. MINOR CLAYSTONE 

CLAY. K D l U M  ORCl 

CON:  C-3  

COAL: C-2  

COAL: C-2. EAT-. IRON STAlNlNO 
CLAYSTONE. IIVITHERUI. MEDIUM BROUN 

ATTITUDE OF ROOF : 088/14S 
ATTITUDE OF FLOOR: N/O *DUE TO POOR BEDDING c.., oi.i.6.. 

UTM COORDINATES : 6350335mN. 49815OmE 
ELEVAT l ON r 2028m 
MAP CARD NUMBER : 104 H/7 0:  104 H/6 A.G.H MT. KLAPPAN COAL PROPERTY 
TRENCH DEPTH P 0.87m 
TRENCH V I OTH : 0.58111 
TRENCH LENGTH z 7.1 Om 
TRENCH BEARING : 164. 

TRENCH LOG 

KPN-TRC-83057 



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

- .................. 

........................ Q..W ..... .......................O,W........O.dP........................O,W........O.dP........................O,W........O.dP........................O,W........O.dP.Qaa4¶ PPPP..... QPP4 

....................... L.7a ......... L..QZ ........ PPP3Z .... MI59 ............................... UAYSTPN 

1.53 1.62 0.01 06759 CLAYSTONE 

WEATHERED: IRON STAIN 1 
* M W T E S  UUSURED BCA I 





ROCK 

0.06 

0.08 

0.05 

I 

0.10 

0.06 

L 0.3s 

COAL - 
0.25 
0.07 

0.49 

0.36 

0.41 

0.78 

0.52 

1.23 

0.39 

0.83 

- 
5.33 

ATTITUDE OF ROOF r 116/9D 
ATTITUDE OF FLOOR! 116/90 

CLAYSTONE. LIGHT GREY 

CON: WON. YEATHER€D. NO BEDOIN0 APPARENT 
CON: C-2 

COAL: UNCONSOLIDATED 

CLAY. EROUN 

CON 

CLAY. UNCONSOLI DATED 

CON: WONSOLI DATED 

CON: C-2. BEDDING. mR CLYST. lED1l.U BROW 

CLAYSTONE. DARK GREY 

CON: C-2. BEDDIN0 

CLAY. ! € D l  WI BROW 

CON: C-2, UlNOR CLAYSTONE. CARBOWACEOM 

CON: UNCONSOLIDATED 

CLYST. K0ll.U BROW 

UTM COORDINATES r 6350116nN. 501355mE 

GULF CANADA RESOURCES INC. 
Ca.1 0I.l.i.. 

WDHI ruarr 

ELEVAT l ON r 1 7 8 h  
MAP CARD NUMBER r K I I 
TRENCH DEPTH r I.Olm 
TRENCH Y I DTH r O.5Bm 
TRENCH LENGTH t 6.22m 
TRENCH BEAR I NG r 02  1 
TRENCH SLOPE r 07' 
TRENCH BLOCK r S.N. 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC-83058 

D U ~ .  c m  I W ~  11s 
L O ~ P ~  nt I. ~ w m  I Mml WOM 
u n m b w  nt C.U. I 



........................................................................................................ ................................................................................... ...................... DEXH ...,.. ~..IYTRVYYYYYS*LIP.*LIP..SULll : 
ECA raPLL IP-JnxLIP-IrL L u u Q u i Y a E s c R r p r I p n  

Q.W ......... Q S B  ........ Q.58 ........ LT.. ........................ 

.................. ......................... Q.58 ......... P A 3  ......... Q.25 .... 06768 .............................. COAL .u)LcOWSOLIMTED:..WTHERED ......................... ! 0.83 0.90 0.07 06768 COAL C-2 

0.90 1.39 ' 0.49 06768 COAL UWCOWSOLIDATED; 

.... .............................. ........ ......................... La1 ........ la9 ......... Q..M 96.7.6~ UHCONSOLIMTE 

1.89 2.30 0.4 

. DENOTES MEASURED BCA 

i 

...................DEPTH ...... DEP.II.. IMTPVAL....SAMP .ULIP.. SEAM ........................................................................... ..........................U1..............................................................................~... 
nu EBPLL IP-aICLLIrL 

3- ....... 3-73 ........ 

3-75 ........ Am% ........ L2.3 .... c67M LaAL .................. L7.2 
. IYO( I .  CUYSTOME IRON STNY BROY 

........ ..................... .I-% ........ 5-04 ........ Q-06 .... &7hE ............................. U Y S I m  U- 

............................. ..................... 49.L ...... 5-43 . . .  9 . .  7 .  L C  ......... . Y T E . I . S T A I  

5.43 6.26 0.83 06768 COAL 

DENOTES MEASURED B U  





BUT BOO APPARENT 

I 
2.27 0.08 

:: 
TOTAL 0.38 

COAL - 
0.34 
0.06 
0. I S  

0.85 

0.34 

0.18 

0.12 

3d.L 
1 - 0 9  

ATTITUDE OF ROOF a 
ATTITUDE OF FLOOR: 
UTM COORDINATES : 
ELEVATION : 
MAP CARD NUMBER 
TRENCH DEPTH a 
TRENCH WIDTH 
TRENCH LENGTH r 
TRENCH BEAR! NG : 
TRENCH SLOPE a 
TRENCH BLOCK t 

103/09N 
NOT OBTAINED 
6349920mN. SOI25OmE 
1900m 
K I I  
O.9Zm 
0.73~3 
I I . O h  
036' 
34  
S.N. 

CLAYSTONE. GY BRN. UNCON 
FOSSILIFEROUS 

COAL: C-5. M CLYST. F. STN L OTZ VEINING 
CLAYSTOM. DARK GREY. VERY THIN BED 

COAL: C-2. IRON STAININQ. UlNOR C - l  

E!&35. "Ow 

CLAYSTOM. BLOCIN, UlNOR COAL STRINGERS 

CLAYSTONE. CARBONACEOUS. MINOR COAL 

COAL: C-3. IRON S T A I N I W  
COAL, C-2 
COAL: C-4 

COAL: C-2 

WJDSTONE. BLOCKY 

COAL: C - 2  

CLAYSTOM. CMLBONACEOUS. COALY STRIWOERS 
COAL: C-2 

CLAYSTON€. IROI( STAININQ 

C.., 0i.i.l.. 

MT. KLAPPAN COAL PROPERTY 

I TRENCH LOG 

KPN-TRC-83059  .' 



0 4 / 0 3 / 1 4  GULF U N W  R E S O W E S  IWC. - COAL D I V I S I O Y  - DESCRIPTIVE LOG PAGE 1 

....................... L!..W ........ Q d l  ......... a d 1  ............................................. CLAYSIDIX  ........ GY ............................................................................................................................. 
B E M I N G  APPARENT; UWCONSOLIDATED. 

...................... ndl ........ 1 ..02aaa.a.aaaQ .21 ............................................. m u  ................... c+ ...................................................................................................................................... 
MINOR CLAYSTONE. IRON STAIN AND W A R T I  
VIENS; FOSSIL IFERWS:  ROOF 

1.19 1.01 0 . 6 2  0 6 7 6 5  COAL C-2 
NQR..C.:L ,... LROW.ST*I 

CLAYSTWE BN 

' 1.116 1 . 9 4  0 .00  0 6 7 6 5  COAL C-2 

1 . 9 4  2 . 4 5  0 . 5 1  0 6 7 6 6  CUYSTONE ELK 
.WR..!MK. URlWGEi i  

2.45 2.- 0.10 067b6 CLAYSTWE U R B  



DATA S S I D  SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPG F S I  
SOURCE I D  MOISTURE% CARBON% MATTER% SULPHUR% VALUE (MJ-KG) 



COAL - 
0.43 

0.15 

0.82 

- 
.a 

0 . 6 7 ~  

T 
S*. NO. 

I 48 + 

CLAYSTONE. SILTY. M l W  BROW 

CLYST. CAW. UNCONS. FNR C. FNR IVD. LT TAN 

COAL A M  CLYST. WICONS. I*CI'IVD. LT TAN 

CLYST. HNR C. UNCONS* FNR llUD 
CLYST. CARB. HNR C STRlNCERS 
COAL8 CLAYSTOM. UNCONSOLIDATED 

CLYST. I*CI CAW. IRON STAlNlNO 

COKAhU CLYST. UNCONS. PETRIFIED UO REMAINS 

CLYST. CAR6 NEAR TOP, M OY NEAR BOTTOM 

ATTITUDE OF ROOF t 105/2SS 
ATTITUDE OF FLOORS 110/45S 
UTH COORDINATES 1 6350175mN. 501406mE 
ELEVATION 1 176% 
MAP CARD NUMBER r K I I 
TRENCH DEPTH : 0.89m 
TRENCH YIDTH 1 0.50111 
TRENCHLENGTH : 6.00III 
TRENCH BEARING : 035. 
TRENCH SLOPE r 07' 
TRENCH BLOCK : S.N. 

GULF CANADA RESOURCES I NC. 
ca.1 oir,.~.. 

ULMW r n A  

MT.  K L A P P A N  COAL PROPERTY 

TRENCH LOG 
K P N - T R C  -8306 1 .' 

ou av. O. uv I WI 1130 

~ 0 0 1 ~ ~ ~  8. m * ~ m  l orrm wwa 
MVID ns c.u. I 



.O..6T LPP Q.2 L A Y S T M E  ........ C*BB ...................................................................................................................................... ....................... ......... ........ 
UNCONSOLIDATED: MINOR WU) TAM ROOF 

.......................... 0.3Q.~ ...... 1..33 ....... A 4 3  .... O157Z .............................. COAL ............... .,..W1CPWSOLIDATEP~..WINPR..CLAY5.TOWE..r(~.. 
TAM 

....... ........ ......................... L M  ........ 1.50 .PPPIZ ....O3577 .............................. CUYSXOUE .UUQNSQUDATEP;..IU..NOR..CDU UP.. 

.......... " ....... .....~..PO...............................................................a ....................................................... I------ S116i(r .......U; C8.6NKCE mS..II' iRRf w... Rw6Rw.* r.BBrT 0.48 
OY. FLOOR 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
1S/MAR/B4 HEAD ANALYSIS SUMMARY 

PROJ - KPN ANALYSIS BASIS TYPE - AD NAME OF STANDARD - ASTY 

DATA S S I D  SEAM SAMPLE R E S I W A L  ASH% F I X E D  VOLATILE TOTAL GROSS CALORIFlC SPG F S I  
SOURCE I D  MOISTURE% CARBON% MATTER% SULPMRX VALUE (YJ-KG) ......................................................................................................... 



ll TOTAL 0.10 

COAL - 
0.35 

OVERBURDEN 

COKX W O W S .  MUNOANT CLYST. CAW3 

COAL C-2. Mil CARE. CLYST & YELLOU STAIN 

CON:: C-1. UTWIO, m L O U  b FE STAIN 

CLYST. TAN. FE b YELLOW STAIN O R  VEIN 

A T T I T W E  OF ROOF a NOT OBTAINED 
ATTI TUOE OF n o o m  I ~ 3 2 ~  
UTM COORDINATES : 6349780mN. 501525mE 
ELEVAT I ON 8 184% 
PUP CARD NUMBER a K I I  
TRENCH DEPTH a 1.00m 
TRENCH YIOTH r O.SOm 
TRENCH LENGTH : 7.7m 
TRENCH BEARING a 060. 

GULF CANADA RESOURCES INC. 
C..l Dl.).." 

ULDUI rrmr 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC -83062 . 
- 

TRENCH SLOPE a 25.N 
TRENCH BLOCK a S.N. 

DUI nt c. *our I f o y ~ i  1 3 %  

L W Q ~  8.1 C. men 1 DATES 'I I,C+,R 
mmm w s  c.r. I 

I I IDkn1mlaall .LO.I  s111wu 



........................ a-24 ..... 3 . 6 5  ......... P.35 ............................................. COAL ................... ULCPNSP11.DATED. . . A B U l l O A N X X X X U Y S I D ~ ~ . . C A  ......................................................... 
I RE. 

...................... ........................0.6L......P,7P..Q..65 ......... P J Q  ..... ....0. . CLAYSTONE ........ K).STLY..UWCONSQLIDAT.EP..YELPn..SIAI 

0.70 0.80 0.10 COAL UNCONSOLIDATED, 

04/03/14 WLF CANADA RESWRCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 2 

" * DEMOTES MEASURED MI 
HEnF'AGE 



0.20 

TOTM. 0.20 0.20. 

CLAY. TAN 

CLYST. VERI W O N S  

COALS C-2. m S n Y  U W o N S  

CLAY, WONS. 01 DK 
COALS UNCONS 
CLAY. UEM. 01 OK 

ATTITUDE OF ROOF : NOT OBTAINED 
ATTITUDE OF FLOOR: NOT OBTAINED 

GULF CANADA RESOURCES INC. 
C..l 0I.i.l.. 

UTM COORDINATES : 6 3 5 0 8 7 0 d .  500420mE 5 ~ w  -A 

ELEVAT l ON : 1700m 
MAP CARD NUneER : K I I  
TRENCH DEPTH r 0.90m 
TRENCH YIDTH : 0.60m 

/ MT. KLAPPAN COAL PROPERTY 

1 TRENCH LOG 
TRENCH LENGTH : 3.Jm 
TRENCH BEARING : 090. 
TRENCH SLOPE r 45. 
TRENCH BLOCK : S.N. 

KPN-TRC-83064 ,' 

(IUY ns c. *ow 1 UI 18% . 
.~omw wm c. *mu I OARS 14,- 
MRWEO nr c.r. I 



.... .................................................................................................................................................................................... ...... .... ...................... SAW SEAH 

a..w a 9 0  ........9.. ................... ......................... ........ CLAY T 

a 3  P . . 7 P .  ........ ......................... ....... LAYSTIULE Y. ..NNCOWS911l)AIED..B 

0.70 1 .1  0.40 
STLY..UKCPNSOLIDAT 

1.10 1.30 0.20 

1 .  1.40 0.10 COAL UIICONSOLIDATED 
.......................... 



QYST. CARE. UNCONS 

CLYST. V. CARS. Wil3 COAL 

C O N :  C - 2  
CLYST. CARE. MR COAL STRINOERS 

ATTITUDE OF ROOF : NOT OBTAINED GW CANADA RESOURCES INC. 
ATTITUDE OF FLOOR: O50/73U I-=-- 

c..1 01.1.1.. I @  
UTM COORDINATES : 6351327mN. 50045BmE r m r  1 
ELEVATION : 1680111 
MAP CARD NUMBER : K I I 
TRENCH DEPTH : 1.00m 
TRENCH WIDTH t 0.50m 
TRENCH LENGTH : 4.00m 
TRENCH BEAR1 NO : 160. 
TRENCH SLOPE : 20' 
TRRKH BLOCK : S.N. 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 
KPN-TRC -83065 ,' 

~ ~ l l  ns c. *oars I X I L T ~  t e n  

urt c. vour / O L T r l  1 . 1 0 . m  - nt C.U. I 



84/03 /14  GULF UWNM RESOURCES 1%. -COAL D I V I S I Q M  - DESCRIPTIVE LOG PAGE 1 
........................

PROJECl: KPW DL=: SM DATA SOURCE: TRC111065 

....................... DLPIH ...... DLP.Itl.. IMEVAL .... S M .  ... SEM ............................................................................ ............................................................................................................. 
Pa EwL L l t u s l L L u L  LmQusK 

........ .......................... Q A O  ........ R.99 ........ R. YSTIIIIE 

1.. ....................... R..'IP ........ L ? O  ......... Q..8 UYSTDIIE ........ CAR8 

......................... 1.7P ........ 1 J 8  ......... PpP08 OIL ................... C-2 



TOTAL 0.84 

COAL CLAYSTOM. OVERBURDEN 

COAL: MINOR CLAYSTCUE 
CLAYSTONE 

COAL: CLAYSTONE UNCONSOLIDATED 

CLAYSTONE. TAN 
COAL: UNCONSOLIOAEO 

COAL: W f f l W L l O A T m  CARBONACEOUS 

COAL: M Y S T O N E  UNCONMLIDATED 

CUYSTONE 

COAL: CUYSTONE UNCONSOLlOATm 

CLAYSTON. CARBONACEOUS. F. STAIN 

COAL: C U Y S T O M  
CLAYSTONE 

c o u :  VERY S-mRED 

CLAYSTONE. Wl Ul BROW 
COAL: c-3. VERY SEARED 
CLAYSTONE. W l W  BROW 

C: V SHIO. TO W O W . .  W CLYST.. F* STAIN 

CLAYSTONE. W l W BROW 
COAL: CLAYSTONE UNCCUSGLIDATm 
MYSTOI IE .  W I W  BROW 

ATTITUDE OF ROOF : NOT OBTAINED 
ATTITUDE OF FLOOR: 14S/SON 
UTM COORDINATES : 6349995mN. SO1600mE 
ELEVATION : I738m 
MAP CARD NUMBER : K I I  
TRENCH DEPTH : 1.00~1 
TRENCH YlDTH : 0 . S h  
TRENCH LENGTH : 9 . h  
TRENCH BEAR1 NO : 040. 
TRENCH SLOPE : 0. 
TRENCH BLOCK : S.N. 

GULF CANADA RESOURCES INC. I 
c..i 0i.i.i.. 

CILoMl Y m A  

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC-83066 ,' 

m w  nz r. r r m ~  1 s c ~ s a  1 8 %  

L- 1'1. R. wnm I M E  m/wa  
VmVLD 87, C.U. I 

~ ~ I L O . ¶ 7 l ~ i O W I 1 . L o . ~  31 / i 0 / 0  



84/03/14 GULF CANADA RESOURCES INC. - COU DIVISIW - DESCRIPTIVE LOG PAGE 1 

...................... DEPTW ..s..DEPM.. IKTRVAL .... W.-..SEW ............................................................................................................................................................................................ 
K.4 ERaL L M I P L I P - X r L  Lumw. 

........................a m ........ m a  ........II.. UI ....  ma .............................. WYSTD~~E ........ VTY..~ 
PLUS 0 

............... : ........ QPM ........ Q..41 ......... Q.23 .... D3Sd .............................. WALLLLLLLLLLLLLLLLLLLL~NOR . .CUYITONE. . . I lYCPNSO~IEo 

0.41 0.53 0.12 01578 UAYSTWE H . 0  

0.53 1.73 1.20 01578 CML PLUS CLAYSTONE UHCONSOLIDATELI 

.......................... ...............................6;w.. c39& ....................................................................................................................................................................................................... 
1.80 2.10 COAL UNCONSOLIDATED 

....................... 2JO ........ 

....................... 2.19 ........ 2.55 ......... 0..16._.01578 .............................. c w ~  ................... PLUS .. CLAYS.T.ONE. . .UH~NSQLJDATEQ 
2.55 2.70 0.15 03578 CLbYSTWE 

....................... .r76.. ...... 

........................ *..I0 ........ 

...................... f.3L....... 

......... *..DEIDTES..NEAS.UR 

I 
5.95 7.35 1.40 035'9 COAL VERY SHEARED TO UIICONSOLIDATED MINOR CL 

...................................................................................................... I .......................................................................................................................................... AYSTWE,..IRON..SIUY 
i 
I 7.35 7.40 0.05 03579 CLAYSTOWE W. BY 

......................... 7 . ~  ......... 7... a ........ .... m . 9  .............................. cou ................... PUS .. CWIT.ONE. ..UMNSOUMT 

AYSTONE W.BY 

......... +.llEWDTTh..MEAS!JEEP..M* .............................................................................................................................................................................................................................. -. ! NEYPAGE 



Hol 
no 1 

FORM 991 



M Y S T O N E  

8 i 3 & T a  
COAL: C-2. W A N T  CLYST. C A M .  WON. Y M  

COAL: MOSTLY UNCONSOLIDATED 

QAYSTONE. CAREONACEWS 
COAL: C-1 

CLAY 
C O N :  W - I o A m  

AT1 I W E  OF ROOF : 070/45S 
ATTITUDE OF FLOOR: NOT OBTAINED c..~ oiviai.. 

UTM COORDINATES : 6351420mN. 499670mE 
ELEVATION : 164% 
HAP CARD NUMBER : 104 H/7 D: 104 H/6 A.G.H MT. KLAPPAN COAL PROPERTY 
TRENCH DEPTH : 1.20m 
TRENCH U I DTH : 0.70m 
TRENCH LENGTH : 9.00111 
TRENCH BEARING : 138. 

TRENCH LOG 
KPN-TRC -83074 ' 

TRENCH SLOPE : 20's 
TRENCH BLOCK : S.N. 

ou na c. *ow I SS*LF* law 
LODID all c. *DOU I O A T L ~  wcvm 
YmWm m, C.". I 



..................................................................................... ...................................................................................................................................................... 
PROJECT: K P N  BLOCK: SN DATA SDURCE: TRUI.3074 

.................... W.M .....DEP.Tn.. IYTRYAL .... W....SEAH ara EBgL L M L C L L L I P -  LJIWQa 

...................... Q-CQ ........ 11Ja ......... Q YSTOUE ........ RDQ ................................... 
0.30 0.38 0.011 COAL C-2 

0 . 3  0.45 0.07 CLAYSTONE i 

....................... i':SS' ...... F..M"" ...dd.15............................................ mir ................ e;2.. ......................................................................................................................... -. .......... 
tlIlWR CLAYSTWE, CARBONACEOUS. ......". ........r .x *. ........ ~i55555555.5 d..i5 

...................... 2.2..k5 ........ 2.19 ......... L Q 5  
I 



( r 3.25 

1 TOTAL 0 . 1 0  

0.25- 
COAL 
m o  

ATTITUDE OF ROOF r 080/32S 
ATTITUDE OF FLOOR: 080/42S 
UTH COORDINATES 
ELEVAT I ON 
MAP CARD NUH0ER 
TRENCH DEPTH 
TRENCH Y I OTH 
TRENCH LENGTH 
TRENCH BEARING 
TRENCH SLOPE 
TRENCH BLOCK 

63S173W.  499610nE 
1622m 
104 H/7 D: 104 H/6 A.0.H 
0 .701~ 
0.50III 
6.00111 
020- 
12- 
S.N. 

C O N :  C - 2  .MINOR C L A Y S T W  L CLAY 

COAL: C - 2  

C U Y S T O N E .  CARBOUACEWS 
C U Y S T O h E  

M CANADA RESOURCES INC. 
c..1 01.1.1.. 

OLUn Y m A  

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC-83075 ,' 



....................... DEPTH ...... D m . .  
BUL ragl L 

0.W Q.25 Q ......................... ........ ......... 

n.25 0 2 5  Q A  ......................... ......... ........ 

........ ............................................................................................................................... .......................... Q..S ......... Q..M ......... o.,.~Q ............................................ .UAYSXOUE CAM 
~ W D A W T  COAL STRIWGERS nInm CLAY; 

.......................... P A 5  ........ 2& ........ 2.2 QAL ................... E. 

2..69 L l O  ......... Q.. ................... ........................ ........ PAL E. 



r C O N :  BLOW. COAL. CLYST CAR& CLAY. WON 

ATTITUDE OF ROOF r FLOOR IS FROZEN. NEAREST 
ATTITUDE OF FLOOR: ATTITUOE 00WISU (200d 
UTM COORDINATES r 6356810mN. 490220mE 
W A T  I ON t 201 1m 
MAP CARD NuM~ER r 104 W6 0.G 
TRENCH DEPTH r 0.9% 
TRENCH UI OTH t 0.7% 
TRENCH LENGTH r 3.2Om 
TRENCH BEAR1 NG r 005. 
TRENCH SLOPE r I 0 5 
TRENCH BLOCK r S.N. 

GULF CANADA RESOURCES INC. 
c-I DI.I.I,. 

U U I ~ ~  UORA 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 
KPN-TRC -83078 . 

m n ,  c. n a u  I XU, 8,s 
L ~ N D  w, C. IOU. l OAR, 21- 
wmom wi C.U. I 

t ~ w n . m ~ ~ ~ ~ ~ e . ~  W I I ~  



6 4 / 0 3 / 1 4  OULF UWUI* RESOURCES IW.  - COAL D l V l S I O W  - DESCRIPTIVE LOG PAGE 1 
........................

PROJECT: KPW I=: SY DATA SOURCE: TRUUO78 



I "I 
ROCK 1 COAL 

T 

ATT l TUDE OF ROOF I 
ATTITUDE OF FLOORr 
UTH COORDINATES r 
ELEVAT I ON r 
MAP CARD NUMBER r 
TRENCH DEPTH r 
TRENCH Y I DTH r 
TRENCH LENGTH r 
TRENCH BEARI NO r 
TRENCH SLOPE I 

TRENCH BLOCK I 

4 COAL: ELWII .CLYST.  CARE. CLAY. COAL C - 2  
MOSTLY UNCON 

NEAREST ATTITUDE 005/I5Y 
FLOOR i s  FROZEN 
6356820rnN. 4 9 0 2 4 0 d  
i981m 
104 H/6 8.0 
1.2cln 
1 . 1 0 n  
2.20n 
165. 
I5.S 
S.N. 

GULF CANADA RESOURCES INC. 
c..i 01.l.i.. 

C I Y O U l  Y m A  I MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC -83079 : 



............................* DENOTES MEASURED BCA 
I 

NEIIPAGE 1 



COAL: BLOOM. CLYST. CARE COAL C-2  I r - -  

ATTITUDE OF ROOF r NEAREST ATTITWE 00S/ISU 
ATTITUDE OF FLOOR: FLOOR FROZEN 

GW CANADA RESOURCES INC. 
c..1 01.1.1.. 

UTM COORDINATES t 635680W.  49024Od 
ELEVAT I ON t 1981m 
MAP CARD NUMBER r 104 H/6 B.G MT. KLAPPAN COAL PROPERTY 
TRENCH DEPTH r 1 . 0 h  
TRENCH U I DTH r 0 . 9 h  
TRENCH LENGTH r 2.OOm 
TRENCH BEARING t 175- 
TRENCH SLOPE t 09,s 
TRENCH BLOCK : S.N. 

TRENCH LOG 

KPN-TRC -83080 .' 



G4k.F CANbDA RESPUICES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 I 
.......................... a-w ........ a30 ........ a.50 ........................................  COAL..^ ...... UYSIONL .... URMI~ULCEWS. .. .. C Z L  ... unm ............................................................ 

NSOLIDATED. 



ROCK'\ !i 
0.80.n 

TOTAL 0.00 I COAL: BLOCU. CLYST. CARE. UNCON 

ELEVAT l ON : 2011m 
MAP CARD NUMBER r 104 H/6 B,G 
TRENCH DEPTH r 1.36m 
TRENCH U IDTH r 0.6% 

ATTITUDE OF ROOF r NEAREST ATTITUDE 005/I5U 
ATTITUDE OF FLOOR: FLOOR FROZEN 
UTM COORDINATES r 6356780dl. 490230mE 

- 
TRENCH LENGTH 2 2.2% 
TRENCH BEARING r 000. 

GULF CANADA RESOURCES INC. 
c.., 01.8.i.. 

C I L O I I I *  m T 1  

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC -8308 1 . .  . ' 
- - - 

TRENCH SLOPE r I0.S 
TRENCH BLOCK r S.N. I 



I 84/01 /16  GULF C U A  RESOWICES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 1 
.......................

PROJECT: KPN LOCK: SN DATA SOURCE: TRUI3081 

...................... DEPM .... ~EP.XH..INTUVAL .... SAW .-.. SFM .............................................. ..................................................... .. &a EBPLL ~ ~ L L  l.xImm 

................... ... .Q.W ......... a.ao ........ IL.S AL..BLQW ...... 



1-1 
& ROCK 1 COAL - 

0 . 1 5  1 8:'?8 
TOTAL 0.00 1 0 . 1 5  
,i' 

CLAYSTONE. UNCONSOLIOATOD 
COAL! UNCON. A N T  CLST. CARE 
COAL! UNCONSOCIDATED 
CLAYSTONE. CWB.  COAL C - 2  40% 

CLYST. CARE. ABNT C STRQS UP TO I CU. 

CLAYSTONE 

ELEVATION : 20TJla 
MAP CARD NUMBER : 1 04 H/6 0. G 

ATTITUDE OF ROOF r 005/2BE 
ATTITUDE OF FLOOR% 170/20E 
UTM COORDINATES : 635659W. 49020M I MT. XLAPPAN COAL PROPERTY 

GWF CANADA RESOURCES INC. 
c.., ~t.i.i.. 

ULun m a  

TRENCH DEPTH : I . S k  
TRENCH YIDTH : O.50III 
TRENCH LENGTH : 4.50111 
TRENCH BEARING : 165. 
TRENCH SLOPE : 26'N 
TRENCH BLOCK t S.N. 

TRENCH LOG 

KPN-TRC-83089 ,' 

-ma c. laars 1 XILEI I,% 
Loeao W I  C. NmAa I M l s l  wwe 
Mmmw W# c.u. I 



0.25 0.35 0.10 COAL UNCONSOLIDATED 
;' ............ ttC~i5iaiiEE.EEEE ................................................................................................................................................. 

0.65 0.3 CAR8 
40% COAL C-2 FLOOR 



COAL - 
0.90 

0.40 

0.10 

1.20 

0. I S  

0.15 

0.20 

0.25 

0.10 

0.30 - 
3.75 

CLAYSTONE. CARBONACEOUS. ORCT. OARK 

CLAYSTONE. CARSONACEWS. ABNT C O I L  

COAL: mrsnr UNCONSOLIDATED 

CLAYSTONE. CARBONACEOUS 

C O N :  C-2. MOSTLY W O N S C L I O A T E D  

COAL: C-I. rmsnr WONSOLIOATED 

COALS C - 4  
CLAY 
COAL: C - 4  
CLAY 
~ -~ 
C O N :  C - 3  - 

CLAYSTONE. CARBONACEOUS 60%. COAL 40% 
C O N :  C-I, msny w o N S o L l o A T m  

COALS C - 2  
CLAY. RUST COLaUR 
CLAYSTONE. CARE. ABNT COAL. msnr WON 

CLAYSTONE. TAN 
C O N :  C - 2  
CLAY 

ELEVAT I ON ' 194'3~8 
MAP CARD NUMBER : 104 H/6 6.0 

ATTITUDE OF ROOF r 110/35S 
ATTITUDE OF FLOOR: 120/20S 
UTFI COORDINATES r 6 3 5 8 3 0 W .  49005CmE I PIT. KLAPPAN COAL PROPERTY 

GULF CANADA RESOURCES INC. 
c.., 01.i.i.. 

C I L O H *  1 L l l o n A  

TRENCH DEPTH : 1.00m 
TRENCH WIDTH r 1 . 3 h  
TRENCH LENGTH r 13.00m 
TRENCH BEARING r 010. 
TRENCH SLOPE : 04.N 
TRENCH BLOCK : S.N. 

TRENCH LOG 

KPN-TRC -83090, . . , 

O U I ~ Y R  C . W 5  I s u e  1,- ' 

LDOOED wn c. woou I DAn, wows3 
MW nm c.u. I 

l , 1 ~ , a 7 l . 1 1 ~ 1 . . L D . (  W I I I s 3  



84/03/14 GULF C*Y*D* RESOURCES IYC. - COAL D IV IS IDY  -DESCRIPTIVE LOG PAGE 1 
........................

PROJECT: KPN LOCK:  SN DATA SOURCE: TRCd3Ow 

....................... 1..m ........ Z ~ Q  ......... a . . ~  ............................................. C O ~ L  L............... c.:z ...................................................................................................................................... 
MOSTLY UNCONSOLIDATED. 

. . . .  2.29 ........ 2.9 ........ 9..10 .......................................... O I L  ................... ~T.LY..WCDNSMIDAT.ED* ........ 

2.30 2 .  0.05 CLAY TAN 

3.52 3.70 0 .u  COAL c-r 

QILF CANADA RESDURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 2 

...................... I1EP.IbL .... DfPJH. IMTRVAL ... SAW S E I l l  ........................................................................................................................................................................................... 
BFa Bak L e J u G L  L I I L  LutIQmn 

................ ...... ........ La9 ........ LU 
3.10 3.95 0.U W A L  C-4 

I 
I 3.95 4.- 0.10 CLAY 

4 .  4.29 0.20 COAL c-3 
I 

I M COAL LAM 

.................
/'.'..' 4.65 4.90 0.25 CLAYSTONE CARS 

AUUWDAYT COAL LAN 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  S.S. 
15/MAR/84 SIMPLE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
S(1URCE I 0  FROM TO REC COAL ROCK COAL ROCK COAL-ROCK ........................................ ..................................................... 



ROCK 

TOTAL 0.37 

COAL 

3.50 

- 
3.50 

COAL - 

2.10 

1.65 

0.70 

0.33 - 
4.83 

- 

SA 
0 

- 

SA 
0' 

- 

SA. 
Ot 

- 

CLAYSTONE. UNCON. VTHRD 

COAL BLOOM1 MNR CLY BANDS. C-2. C-3 FRAGS 

TRENCH SLOPE : 05' 
TRENCH BLOCK : S.S. 

CLAYSTONE, UNCON. UTHRD. F e  STAIN 

LNUW BY$ C. LOUlE I SCALES I150 

LWDEO 81s SCOTT r l w E T T  I DATE8 0 ~ 0 ~ 8 3  
APPROVED BY8 C.Y. 1 

COAL: UTHRD. PART CONS, MNR CLYST BANDS, C-2,  
C-3 FRAGS 

QWlIZM~S718310ZIOIO.LOO8 281101113 

COAL: C-3, MNR C-2. MNR CLY 

SILTSTONE. Fc STAIN 

COAL: C-2 OXIDIZED, MNR CLYST 

CLAYSTONE 

COAL: C - 2  
CLAYSTONE 
COAL: C-3 
CLAYSTONE. MEDIUM BROUN 

ATTITUDE OF ROOF : 131/64S 
ATTITUDE OF FLOOR: 131/64S C O O 1  o,r, . ,on 

UTM COORDINATES : 6349810mN, 501960mE CALOLRI ALERT* 

ELEVAT 1 ON : 173% 
MAP CARD NUMBER : K i l MT. KLAPPAN COAL PROPERTY 
TRENCH DEPTH : 1.04 I 
TRENCH WIDTH : 0.60 
TRENCH LENGTH : 15.70 
TRENCH BEARING : 193. I TRENCH LOG 

KPN-TRC -830% ,' 



! ............. n..24 ........ 31.80PPPP.P .. A S 0  .... 067.62 .............................. COAL ................ ,..BLWH .. ONLY...: ..HIN~E..CLYSI..&W~S..-..CZ~.C~ ............................................................ J 

3 FRAGS 

......................... .a3..8~.. ...... 7 .. .4~........~..h0 .... 06.7.6 .3 .............................. CLYSI ................. WTHERED ...-.. FE~.SX)~XN..~..BEMI.~G..IHDKSXI 
CT; UNCONSOLIDATED 

.......................... ?.A0 ......... 9.30...... .. 2 ..1Q....05.7.64 .............................. COAL ................... WUTHER U~...T ...PARI1ULY..C0B5.PLI0AIED...~..H 
NOR CLYST BANDS 

.......................... 9.AO ...... JL l5  ........ 1..65..2X764 .............................. COAL 

....................... ............................ ............................IILSI........SILSI ................. fE..STAS 

XIPIZED.r..HINQR.. 

....................................................................................................................... .... ............. -. ............................ " * DEWTES MEASURED OlX 
NEWAGE 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
15/MAR/84 HEAD ANALYSIS SUMMARY 

PROJ - KPN ANALYSIS BASIS  TYPE - A0 NAME OF STAMARO - ASTM 

DATA SSIO SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPG F S I  
SOURCE I D  MOISTURE% CARBON% MATTER% SULPWRY VALUE (MJ-KG) ......................................................................................................... 



L TOTAL 0.20 

O.27+m 

COAL 

0.66 
U. NO. 
03572 

I 

WDSTONE. L T  ERN. F e  STAINED. WON 

CUYSTONE. CARE. WIR COAL STROS. F. STAINED 

COAL: C-3. m s n y  UNCOW. PIY( P~VOSTONE 

COAL: UNCON. CLYST INTB. ABNT WARTZ FRAGS 

CUYSTONE. CARE. Fa  STAINED, a U A R n  FRAOS 

COAL: C-2. OXIDIZED. PM) CLYST 

ATTITUDE OF ROOF r 140/20S *ROOF SLWWEO 
ATTITUDE OF FLOOR! I50/80N 
UTM COOROINATES r 6349845mN. 505560mE 
ELEVAT I ON r 1747m 
MAP CAR0 W E R  r K I I  
TRENCH DEPTH : 1 . 8 h  
TRENCH WIDTH r 0.60m 
TRENCH LENGTH r 7 . 8 h  
TRENCH BEARING : 050- 
TRENCH SLOPE r 030. 
TRENCH BLOCK r S.S. 

GULF CANADA RESOURCES I NC. 
C..l Oi.,.,.. - 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC-83054 , 

~ l l ~  W B  O. YV . IIIULT. $ 9  ' 
~ m w m  n . u n m  I DATES 01-8, 
VC~~OW ns c.r. I 

I ~ . a 7 I n a I O I Q i O . L O . I  WlOm 



i... 

8 6 / 0 3 / 1 4  GULF CANADA RESOURCES IWC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 1 

....................... a-W ........ 1,W ........ 1.. Y S I W  ........ L 1 . m  

....................... 1,W ........ IS4 ........ a. YSTRIIE ........ URn 

........................ 1-56 ........ 1.d STONE ........ .LT...RN 

....................... I. .L .... 139 ......... L l 8  LAYSTONE ........ FAR8 ................................................................................................................................. 
MINOR COAL STRINGk3. IRON STAIN ROOF 

....................... I ........... 2 . .  . . .  0 . .  ....................................... COAL ................... 3 ....................................................................................................................................... 
UNCONSOLIDATED: MfNOR IUD. 

....................... 2 . 1 6  .... 1-W . . . .  6 6 .  2  ............................ COAL ............. U N S O L I D A E '  SUYSTONE.RERS. ..i\BUNPA 
T QUARTZ FRAGS". 

....................... 3..2 

........ UYST.0.NE sl.PIPI..n 

.......................... a 

....... + .oEMT E5'."E*5Wtwtl 

8 4 / 0 3 / 1 4  

.................... IlEPIII ...... W . I I I . . I U T W A L  .... SAW SEAM 
EBPlL I I L J u E L L r e  LmnLR!z 

.. ........ ...................... A-95 .-...... 4-95 ....... 190 ...90..90....90....90.90.................... UImsrOYE ....OYE.. a - u s  ........................................ ..h..hhhhh..hhhhh.hh.h...hh...h hhhhhhh.hh hhhhhhhhhhhhhh~ 

B W I W  W WEATHERED WRFACE FLOOR 

" .- " * DElOTES HEAWRED MI . . .  
WEnPAGE 



W L F  CANADA RESOURCES I N C .  - COAL D I V I S I O N  
15/MAR/84 HEAD ANALYSIS SUMMARY 

FORM 991 



ROCK - 

0.20 

0.20 

0.20 

0.26 

0.14 

COAL - 
0 . 5 0  

1.60 

0.80 

0.13 

1.70 

1.10 

O . W m  

0 .34  

1.20 

-7- 
I 
I 

U. No. 

lo 
U. No. 

I 

OVERBURDEN 

SANDSTONE. VERY F I N E  GRAIN 

CUYSTONE. CARBONACEOUS. COAL STRlNOERS 

TRENCH SLOPE 1 05' 
TRENCH BLOCK : S.S. 

COAL: C - 2  

CLAYSTONE 

mum wt x o n  r r u n  I SULCI is00 

LDOD~ wl nnsamnm 1 01m1 wove 
ummw ma C.Y. I ~ n c a l d z  

M Y S T O N E .  CARBONACEOUS 

0 0 1 1 2 m . a ~ 1 0 1 0 ~ 1  o.wm WI urn 

COAL: C-2. M Y  L M l N A T l O N S  

M Y S T O N E ,  CARBOWCEOUS 
COAL: C-3. IRON STAlNlNa  
CUYSTONE. CARBatUCEWS 

TO BE COWTIWED ON PAOE 2 

* THIS I S  THE GO SEAM 

ATTITWE OF ROOF : 120/25N 
ATTITUDE OF FLOOR: 120/55N 

GULF CANADA RESOURCES INC. 
C.., 01.1.1.. 

UTM COORDINATES a 6349116mN. 500911mE 
REVAT I ON r 173311 
MAP CARD NUMBER a K I I MT. KLAPPAN COAL PROPERTY 
TRENCH DEPTH a 0.80~1 
TRENCH UtDTH a 0.65m 
TRENCH LENGTH a 21.00m 
TRENCH BEARING r 358- 

TRENCH LOG 

KPN-TRC-830600 . , . .' 



0.85 I 
SA. NO. 

03575  

In) 

ROCK I COAL 

'I- 
%. No. 

MRSTONE. L IGHT GREY 

COAL: C-2. UlNOR CLAYSTONE 

CLYST. SILTY. HINOR COAL. auARTz VEINING 

COAL: CLAYSTONE, UNtONSOClDATED - 

M Y S T O N E .  UNCONSOLIDATED 

CLAYSTON. CARBOWCEWS. COAL S T R l W O I S  

COAL: C-3. UlNOR CLAYSTON 

CLAYSTONE 

ATTITUDE OF ROOF : 120/25N 
ATTITUDE OF FLOOR: 120/55N C..O oi.i.i.. 

UTM COORDINATES : 6349116nN. 50091lrnE 
ELEVAT l ON : 173% 
HAP CARD NUMBER : K I I  MT. KLAPPAN COAL PROPERTY 

TRENCH DEPTH : 0.8001 
TRENCH UlDTH : 0.6% 
TRENCH LENGTH : 21.00n 
TRENCH BEARING : 358. 

TRENCH LOG 

KPN-TRC-83060b 



....................... QA9 ........ Q..iP ............................................ WRBDLL .......................................................................................................................................................... -. 
0.40 0 . 7 4  0 . 3 4  SANDSTWE VFG 

CLAY LAHIYATIOWS I 

DENOTES YEASUUED BCA 

9 . 0 3  9.88 0 .85  03575 C-2 

R. .CON.WARIZ . .V lEYING 

R CLAYSTOWE. UYCOlSOL 

.................... l l -98  ...... l2-98 ........ L O 0  

................. ..U..% ...... XU11 ........ a.90 ... .............................. COAL ................... 



DATA 5 5 1 0  SEAM SAMPLE RESIDUAL ASHX F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPG F S I  
SOURCE I D  MOISTURE% CARBON% MATTER% SULPHUR% VALUE (MJ-KG) ........................................................................................................ 
TRC83060 

FORM 991 



COAL - 

CLYST. CAR& I*CI COAL CLYST L CLAY 

ATTITWE OF ROOF I 
ATT I TUOE OF FLOOR! 
UTM COORDINATES I 

ELEVAT I ON : 
MAP ,CARD NUMBER I 

TRENCH DEPTH I 

TRENCH WIDTH t 

TRENCH LENGTH : 
TRENCH BEAR1 NO 8 

TRENCH SLOPE I 

TRENCH BLOCK I 

130/80N 
NOT OBTAINED 
634955%. 502560mE 
1649m 
K I 1  
1 .eon 
O.7Om 
4.7m 
050' 
15.N 
S.S. 

GULF CANADA RESOURCES INC. 
C.., 0l.i.i.. 

WOUl -A 

1 MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC -83063 ,' 
. . 



84/03/14 GULF CANADA RESOURCES IWC. - COAL OIVIS IOW - DESCRIPTIVE LOG PAGE 1 I 



0.15 

0.85 
TOTAL 0.71 1.10 

CLAYSTONE. m s n y  WONSOLIDATED. DARK QREY 

CLAYSTONE. l g U O A N T  COAL STRlNOERS 

COAL: C-2. ABCIM)ANT CLAYSTONE. CLAYSTOM CARE 
CLAYSTON. CARBONACEOUS. MINOR COAL STRIHCERS 
COAL: C-2. CLAYSTONE. INTERBEDS W TO lc. 

CUYSTONG Y l T H  ABUNOANT COAL STRlNOERS 
COAL: C - l  
COAL: WONSOLIOATEU 
CLAYSTONE MIX. 40% COAL INTERBEDS 
COAL: MOSTLY W O N S O L  l DATED 

CLAYSTONE. ABUMANT COAL. UNCONSOLIDATED 

COAL: C-2. MINOR C - l  

CLAYSTONE. MINOR COAL. MOSTLY WCONSOCIDATED 

ELEVATION r 1607111 
MAP CARD NUMBER : K I I  

ATTITUDE OF ROOF : 60/68E 
ATTITUDE OF FLOORI 40/45E 
UTM COORDINATES r 6351075mN. 501372mE 

I MT. KLAPPAN COAL PROPERTY 

GULF CANADA RESOURCES INC. 
C..l Dl~l.,.. 

CMM rym. 

- - 
TRENCH DEPTH t 1.00m 
TRENCH WIDTH : 0 . 5 h  
TRENCH LENGTH : S . O h  
TRENCH BEARINQ : 125. 
TRENCH SLOPE t 00' 
TRENCH BLOCK 8 S.S. 

TRENCH LOG 

K P N - T R C - 8 3 0 6 7  ' 
D U Y W ~  s. -9 1 OCICL* 1 8 %  ' 

LOOQ~ wl C. LOOU I M~EI  IWWU 
umw ma C.U. I 

lWO.37l~lOwI3~LQI 011111~ 



84/03/14 GULF CANMA RESWRCES INC. - W A L  D I V I S I O N  - DESCRIPTIVE LOG PAGE 1 I 
... 

..................... DEP. TH ...... W.IH.. .... SAW .-.. .................. ................................................ ... .- 
nu EBPLL IP- 

....................... P..% ...... a-32 . . .  P.2 
0.37 o m  o.m COAL c-2 

UNRANX .. U Y S I O  WE..CARBUnDM(T..AND.UA 

........................ .57 ......... a m  ........ a,. LAYSTONE ........ 

...................... Q & 4  ......... 0.33 .........a ..3 

...................... 0.93 ........ L P B  ........ Q.. bYSTOnE ........ MUNDANI..CIUL..SIflHGERS 
1.M 1.18 0.10 W A L  C-1 

I 
1.1 1.24 UNCONSOLIDATED 

....................... i;s..'. 
S X  

....................... 1.53 ........ 1..M ......... &. Ak ................... ~.S.TLY..YWtO.NI(KIMT. 
1.- 2.03 0.35 CLAYSTWE ABUNDANT COAL. UIICONSOLIDATED. I 

* DEMOTES MEASURED BCA 

I 

84 /03 /14  CULF CANMA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOb PAGE 2 1 
........................

PROJECT: KPN BLOCK: SS DATA SOURCE: T R U U 0 6 7  
J 

..................... DEPTH ...... DEP.UI.. I T A L  . S .......................... + 

6.a f.w!L IP - I t l l l ; lL I IL IP_  Llsunux 
2-03 2.m ........ 4- EML. ................. L-2 

M I M R  C-1 

....................... 2-Ib ...... 2-¶a ........ n.M U S I M E  ........ - . . W . . m S I L Y . . M ~ I ~ . f ~ R  . . 
2.911 3.40 0.50 C U K T O N E  

* DENOTES MEASURE0 11CA 
. . W A G E  I 



MT. KLAQBAM C O A L  PROPERTY 
LOST FOX AREA 

LEGEND 
FREPARED RA I L BED 
PROVINCIAL PARK BOUNDARY 

SCALE 

LICENCE AREA - - - - - -  LICENCES UNDER APPLICATION 
I FISST PRIORITY 

El SECOND PRIORITY 
m THIRD PRIORITY 

0 2 3 km da!¶ 

GULF CANADA RESOL~RCES I N C .  
09/03/84 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  L.Q 
14/YAR/84  PROJECT DATA SOURCE SUMMARY PAGE 1 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  L.R. 
16/MAR/84 PROJECT DATA SOURCE SUMMARY PAGE 2 

DATA LOCATION ELEVATION LENGTH ANGLE AZIMUTH LOG TYPE 
SOURCE NORTHING EASTING 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  L R  
16/MAR/84 SIMPLE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED MISSING TOTAL 
SOURCE I 0  FROM TO REC COAL ROCK COAL ROCK COAL-ROCK ..................................................... 



CLAYSTOWE 

C O N :  YEATIERED 
CLAYSTON. CARBOllKEWS 
COAL: C - 4  YATHERED 
C O N :  C - 4  
C O N :  EATHERED. MINOR C-4 BANOS 
C O N :  C-2 
CLAYSTONE. CARBOIUCEOUS. MINOR C - 4  B A M S  

COAL: C - 4  

C O N :  YEAMERED 
OVERWRDEN 

ATTITUDE OF ROOF t 130050s 
ATTITUDE OF FLOOR: NOT OBTAINED 
UTM COORDINATES r 6344706nN. 505544mE 
UEVAT I ON t 1654m 
MAP CARD NUMBER : 1 10 
TRENCH DEPTH : 1 . 3 b  ' 
TRENCH Y I DTH r 0.7Cm 
TRENCH LENGTH r 3.20n 
TRENCH BEARING r 193. 

GULF CANADA RESOURCES INC. 
C..l 0l.i.l.. 

CYDHI 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 

KPN-TRC-8300 1 ' 



84/03/14 GWF CANADA RESDURCES INC. - C O N  D I V I S I O N  -DESCRIPTIVE LOG PAGE 1 

.................... DEPXn ..... DLP.M..IlUIIYAL .... SAUPlllPlllP..SEM .................................................................................................... .................................................................................... :.. nu EBgL I P - l t l L B L 1 P - L  LnwLGSY 

... '+.oEWonZ'"E* SUilE(r.B 
NEYPAGE 



CLAYSTONE. MINOR PLANT FOSSILS 

COAL: C-2 

COAL: C-2, MINOR IRON STAININO 

COAL: C-2 

COAL1 C-2. MlNMl CLAYSTOhY BANOS. UTMID. CIRB 

COAL: C-2. UEAlH3iED. UNCONSOCIOATED 

*OVERTURNED SEAM . 

ELNAT I ON : 164% 
MAP CARD NUMBER : 1 10 

ATTITUDE OF ROOF : !22/36S 
ATTITUDE OF FLOOR: NOT OBTAINED 
UTM COORDINATES : 6344727mN. 505600mE 

TRENCH DEPTH : 0.98.n 
TRENCH WIDTH : I.Olm 
TRENCH LENGTH : 4.7% 
TRENCH BEARINO : 039. 

GULF CANADA RESOURCES I NC. 
CUI DI.I.I.. 

EYOM U a m T A  I 

I MT. KLAPPAN COAL PROPERTY 

I TRENCH LOO 

I KPN-TRC -83002 .' 
TRENCH SLOPE : 07's 
TRENCH BLOCK : L.R. 

~ullnn 1 . p ~ ~  1 s 8 10 

~ ~ m m  ns N. mam j M ~ L I  w m m  - nn c.r. I 



A RESOURCES IWC. - COAL DIVISION - DESCRIPTIVE LOC PAGE 1 

........................................................... DEPTH DEPTH.. ...................... ...... 
Pta EmL L 

........................ 0.34. ...... Q.46 ......... Q.. 

........................ 0.6 ........ Q J ?  ......... O.,. PAL ................... C?Z2.8L 

......................... Re.?*% ..... L.41 OIL ................... C.-Z..BL 

........................ A*. 41 ........ 11.93.3.33.3.0.P.5Z ............................................. CQAL .................. CrZAL 

...... .. ERBURDEN FLOOR IlDX...REACHED 



T 
2[ 0.05 

T O T N  0.05 

COAL - 
OVERBURDEN 

CLAYSTONE 

C O N :  C-3. INTERBEWED CARBONACEWS CLAYSTOM 

C O N :  C-2. LAMINATED CARBOWCEWJ CLAYSYONE 

COAL: C-1 C-4 INTERBEDDED 
C O N :  C - I '  
COAL: C-3  
C O N :  C-2. INTEWEDDED CLAYSTONE 
COAL: C-2. INTERBEWED S I L T S T O M  
CLAYSTONE 
C O N :  C-2. INTERBEDDED C-3  

C O N :  C-2. CMIBONACEWS CLAYSTONE LAMINATED 

COIL: C - 2  
CLAYSTONE 

ELEVATION r I570m 
MAP CARD NUMBER : 1 9 
TRENCH DEPTH : 1.16m 
TRENCH Y I DTH : 0.90111 
TRENCH LENGTH : 7 . a  

ATTITUDE OF ROOF I 030/12S 
ATTITUDE OF FLOOR: NOT OBTAINED 
UTM COORDINATES : 6343343mN. 50794% 

I MT. KLAPPAN COAL PROPERTY 

GULF CANADA RESOURCES INC. 
C..I DI.~.,.. 

S Y . W  

I TRENCH LOG 
I KPN- TRC - 83003 ' 
I 

. . . . . . . . - - - - - - 
TRENCH BEARING : 140. . . 

TRENCH SLOPE : 24. ! O I Y W &  S . F A ~ ~  I Y M ~  1 a 0  : 
TRENCH BLOCK I L.R. I LOOOOD ev* I. A- 

[ Mrs, IF,07RS 
i M?m"w W I  C.U. I 



04/03/14 O U F  W N M A  RESOURCES INC. -COAL DIVISIOM - DESCRIPTIVE LOG PACE 1 

....................... P.W ........ PA2 ......... 0-62 ............................................. PYERBUBPEW ...... SL1llPm:~F..NOIIIAnAINED ....................................................................................... 
0.62 0.69 0.07 CLAYSTONE 

INTERBEDDED CARE CUYSTOUE 

LAUINATED CARE CLAYSTONE 

........................ Z;il 
2.3 

ED CLAYSTONE 
........................ * ;H ........ .2;5 

-LXI 3-10 ......O.n.a...:. :....:. ...................... :. ...... s a u  .....PPIL....PPILPPIL.. - csuuc ...............UC.......UC....................UCUC.........UC...........UC.UC......UCUC...UC..UC.......UC......UC........UC 
LAMINATED CAR8 CLAMTOWE ' . 



ROCK 

0.11 
0.M 

0.19 

0.23 
0.08 
0.14 
0.07 

0.08 

0.11 
! 

0.11 

L 1.18 

COAL 

7%- 
0.04 
0.11 

0.06 
0.16 

0.14 

0.89 

0.21 

0.31 

0.14 

o.n - 
2.44 

CUYSTON 

CLAISTOI(E, COAL LAMINAE 
CLAYST%. HARD 

CEWS. C O N  WIINAE 

CLAYSTONE. CIRBONACEMJS. WARR VEININ0 
COALS C-2. C-3 
CLAYSTONE. CAREONACEOW. COAL WIINAE 

COAL: C-2. MINOR CLAYSTON LAMINAE 

COAL: C-2. IRDW STAININQ 

c o u s  C-3. INTEREEODW CLAY 
CLAYSTONE. CAWWACEOW 
C O U I  C-2 

TRENCH DEPTH : l . lSm 
TRENCH MI DTH : I.O&n 

ATTITUDE OF ROOF r 100/59S 
ATTITUDE OF FLOOR: 101/54S 
UTM COORDINATES : 6 3 4 3 6 W .  508158mE 

TRENCH LENGTH : 5.4% 
TRENCH BEARING : 015- 

WLF CANADA RESOURCES INC. 
cr.1 01.0.1.. - M U ~ T A  

I TRENCH LOG 

ELEVATION r 1570m 
MAP CARD NUMBER r 1 9 I MT. KLAPPAN COAL PROPERTY 

- - 

KPN-TRC -83004 ,' 

TRENCH SLOPE 1 22' 
TRENCH BLOCK I L.R. 

~ l ~ l  O T ~  s. f a r m  IOS~YTI  I- . 
I-- IT, N. JD*I~ I ME* I W O T , ~  
H ~ O ~ C D  na c.u. I 



GULF OJUOA RESOUIICES I W .  - COAL DIVISION - DESCRIPTIVE LOb PAGE 1 

1NTERIIEDDELCLAYSTONO.N 

.................. ........ ........ ................... i' ' 1-60 1.76 *..I6 U U L  C-l 

......... ........ I.. ..................... 1 3  L A 4  O..W U S T Q U E  ........ C*8B 
I 

........ / ........................ 1& ........ 1-98  L l &  COAL ................... 

........ 1 ........................ 1-96 ........ Z..Pn Q-11 YSTDIIE ........ CARE 
i COAL 

......... 2-W ........ 2 3 8  L a 9  ........................ OIL ................... C.72.dI.K 
MINOR CLAYSTOWE L*WIWATfflS 

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

2-98 3.19 Q.21 ................... .............................................................................................................................. ......................... ........ ......... AL C5LBLK 
COAL C-2 b C-3;IITERBEIX)ED CLAYSTOWE 

................... ......................... 3 3  ........ f .MM.......0. ,. 31 CWIL C-1 dL ~ h o i  s 
I 



84/03/14 GULF U W A  RESWRCES IYC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 3 

....................DEP TH ...... D1P.MMMI~XBVALLLL.SAMP ..... SEAN ........................................................................................................................................................................................ 
BEB fSPLL 1eltu1;a.Lre !.maoGY 

...................... 1.5P ...... 3-64 ........ L l 4  ............................................. COAL ................... C3.BLK ............................................................................................................................. 
INTERBEDDED CLAY 

.................... L64 ....... 3.75 ........ L.11 LAYSTDUE ........ WgB 

...................... 3.75 ....... 3.)7 ......... O . . Z  PAL ................... C ~ 3 . B L  

...................... 3 . 3 2  ......... I .~PPPPP.PPPO051 LAYS1.WE 

...................* DCNOTES MEASURED BCA 
NEWPAGE 



I 

I- TOTAL 0 .45  

COAL 
T U T  
0.09 

0.21 
0 .14  

0 .15  

CLAYSTONE. Y E A M E D  

CONI c-3- 

C O N :  C-2. UNCfflSOLlDATEO 

CLAYSTONE. IRON S T A I N I N  

ATTITUDE OF ROOF r NOT OBTAINED 
ATTITUDE OF FLOOR: 180/34E 
UTM COORDINATES r 6343905d. 50819hE 
ELEVAT l ON t 154% 
MAP CARD NUWER r 1 9 
TRENCH DEPTH t 1.56111 
TRENCH WIDTH r 1.0% 
TRENCH LENGTH 1 3.08111 
TRENCH BEARING r 081 
TRENCH SLOPE r 32' 
TRENCH BLOCK r LA. 

GULF CANADA RESOURCES INC. 
c.., oi.0.8.. 

CYDHI -A 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC-83005 , 

01111 071 ir FA- I SCILEI 11% 

LDOQD me I.JE).PI ( OAR& 15/07/03 
A R W U € D  #V# 5.1. I 

l,lm.a?ImIOIIOO1.La: nnwm 



64/03/14 M F  CANADA RESOURCES I W C .  - COAL DIVISION - DESCRIPTIVE LOG PICE 1 
.......................... ................................................................................................................................................................................................................................................. .... 

PROJECT: KPY B L m :  LR DATA SOURCE: TRUlMOS 

........................ L O O  ......... Q54 ......... Q.3 UYSTDIIE ........ !3X@,.liE 

........................ Q.34 ........ a59 ......... 0.. OIL ................... llEaTHERED.;IUICONSDUD*IE 

0.59 0.65 0.06 CLAY UNCONSOLIDATED 

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

0.85 1.06 0.21 COAL C-4 
........................................................................................................................................... I B ~ . . S I A I X ~  

I 1.20 1.29 0.09 CLAY W.8N 1 
1.29 1.35 0.06 COAL 



I 

i I O-Os 

1 
TOTAL 0 . 2 1  

COAL - 
0.57 

0.30 

0 . 1 0  
0.22 
0.06 
0.16 
0. I 6  

ii: 
0.24 

U L  
2.26 

CLAYSTONE. UNCONSOLIDAEO 

COAL: C-2 .  MINOR C - l  

COAL: C-3. MINOR C - 2  

EbtF!'14. n l  NOR cursrM 
COAL: C-4 .  MINOR C - l  
COAL: C - 3  
COAL, C - 2  ~- 

COAL* C - 5  - . . . - . . . 
COAL: C - 4  
COAL: C-2 .  MINOR C - l  

F~!&L~& . 
COAL: VKONSOLIOATED 
CLAYSTONE 

E8k: $1: 
C U Y S T O N E  

ELEVATION : I540m 
MAP CARD NUMBER : 1 9 

ATTITUDE OF ROOF : 116/26S 
ATTITUDE OF FLOOR: 118/15S 
UTM COORDINATES : 6343877mN. 50821OnrE 

TRENCH DEPTH : 1.2% 
TRENCH UlDTH : 1.22m 

GW CANADA RESOURCES I NC. 
Ca.1 OI.,.~.. 

C I L O Y I  -A 

TRENCH LENGTH r 4 . 6 0 ~ 1  
TRENCH BEARING r 070. 
TRENCH SLOPE : 28' 
TRENCH BLOCK : L.R. 

I MT. KLAPPAN COAL PROPERTY 

1 TRENCH LOG 



GULF CANADA RESOURCES INC. -COAL DIVISION -DESCRIPTIVE LOG PAGE 1 
..................................................................................................................................... ..................................................................... 
PROJECT: KPN BLWX: LR DATA SOURCE: TRC.01006 

...................... m ...... DEP.IHIH.II1TrlVAL .... SILlP .SILIP.. SULL .......................................................................................................................................................................................... aur Eaptl L l t u u L L r e  

........................ a. .oa ......... 0.44 ........ .a YSIDYL ........ UKOWSOUMT.~.. 

0 .  1.01 o m  COAL c-2 

1 . 0 1  1.31 0.10 COAL t-3 
.............................................................................................................. .......................................................................................................................................... M~(PR..IAAL..CT~ 

1.31 1.36 0.05 CLAYSTONE UWCOYSOLIDATED 

MINOR CLAYSTONE 

1 COAL INTERBEIKIED CLAYSTONE 

PACE 2 

..................... 0EP.U ...... 0TP.U.. ................................ & u m S ? L L  DESCRIPTION 

;....--us .-.... .ZJ~ n-n m L-3 - . . IIINOR COAL C-1 

2.77 2.85 0.08 COAL C-4 1 

2.91 3.34 0.43 CLAYSTONE FLWR 



ROCK COAL 

TT 
0.17 

0.12 

0.20 

0.37 

0.05 
0.20 
0.19 

0.65 

0.31 

0.09 

0.87 

0.26 
0.09 
0.09 

0.34 

0.29 

0.31 

5.06 

ONSOLIDATED 

, CARBONACEOUS 
CON: C-4. IRON STAINING 
C YSTONE. CARBONACEOUS 
C#L: C-2 
CLAYSTONE 
CON: C-2. UNCONSOLIOATEO 

CON: C-2 
SILTSONE 

CON: C-2. MR INTERBUXKD CUYSTONE L SLTST 

CON: C-2. C-3. M l M  I N T E R E W E 0  S I L T S T O N  

CUYSTCNE 
CON: C-2 

CON: C-5 

CON: C-2 

CON: C-4. MINOR INTERBmMD CLAYSTON 

CLAYSTDNE 
COAL. HIOHLY W A m .  WCWSCLlDAEL i  
CLAYSTONE, CARBON*CEOVS 

SILTSTONE (FOSSIL TRal 
E b f r T T t 3 .  INTERBEWED CON. C - 2  

&4'f3T@. C O N  S I R I N W I S  
CLAYSTOM 

TRENCH DEPTH r 0.9% 
TRENCH WIDTH r 0.84~1 
TRENCH LENGTH : 12.36n 
TRENCH BEARING r 026. 

ATTITUDE OF ROOF t NOT OBTAINED 
ATTITUDE OF FLOOR: 128/79N 
UTM COORDINATES r 6344075d. 50836SmE 
ELEVATION 8 153h 

TRENCH LOG 

KPN-TRC-83007 .' 

GULF CANADA RESOURCES INC. 
c..1 0l.i.i" 

c a m  -a 

MAP CARD NUMEER t 1 9 1 MT. KLAPPAN COAL PROPERTY 

TRENCH SLOPE 8 04. 
TRENCH BLOCK t L.R. 

DUU nl xon mrcm I XU, . 
~olom wt K I ~  ara I OAE. ~uowa 
ummm w ,  C.". I 



OULF CANADA RESOURCES INC. - COAL DIVISI f f l  - DESCRIPTIVE LOG PAGE 1 

..................... m ...... DLP.IH.. ........................................................................................................................................................................................... 
BUL Ea L DESCPlPTION 

........................ Q..W ........ 11-M ......... 0- .................. UYCPWSOUMT 

0.011 0.13 0 . 0 5 ,  COAL C-&ELK 

.... ........................................................................................................................................................................................... ...................... OTPM ...... DEP.TH..IMTBVAL. ..SAW SEAM 
BUL ImL r e i t u c a . L r e  

........ -- 2-08 .A228 L20 MU. ...MU.............. CcZ&K ......1L..................1L.1L...1L................1L1L.....1L...........1L.......1L..1L.......1L.........1L... s ....: 
UCDYSDLIDATED 

........................ 2.U: ....... 2.9% . .  a .  ............................................ K O  ................... Z B L K  .............................................................................................................................. 
INTERBEDDED CLAYSTONE AWD SILTSTOYE 

........................ 2 . 3  ....... .4.PZ ........ 11- AYSTOIIE ........ M. 

} ........................ I,PZ ....... 3-38 ........ 11.31 ............................................. COAL ................... KzZIIIUL ........................................................................................................................... 



GULF W A D *  RESDURCES IWC. - COAL OIVISIOW - DESCRIPTIVE LOG PAGE 3 I 
....................... DEPTH ...... I)rP.TH..IYTBVAL .... S*LIP..SEAH ............................................................................................................................................................................................ 

kcA EnQL L e J H K L  I P - I I L  UlllPLPEY I / ........................ 3..43 ........ 3.52 . . .  R . .  ............................................. C ................. 4 B L  ........................................................................................................................... 

......................... 3.52 ......... 4.29 ........ RnB2 ............................................. COAL ................... BLK ....................................................................................................... 
COAL C-2 L C-3;MINOR IWTERBEDDED SILTST 
WE 

1 4 .  4.72 0.26 COAL C-Z.BLK 

6.67 6.80 0.13 COAL BLK 

7.00 7.24 0.16 SILTSTONE FOSSIL TREE 
.........................

7.24 7.34 0.10 CLAYSTOWE COAL INTERBEDS 

......................... 7.34 ........ L 4 3  ........ R..W 

........................ 3...43 ......... 7.35 ........ L I Z  YSTDIIE ........ EDU..SIRIUGERS .............................................................................................................. 
7.55 7.60 0.05 



. L O ?  

1 TOTAL 0.14 

COAL - 
0.61 

0.17 

0 . s  

0.Y 

0.27 

0 .27  

I .w 

0.50 

1-26 

- 
4.9s 

COAL: SPOIL INTERBEWED CAR8 CLYST 

C O N 1  C-4. WON. PMI CARE CLYST E M S  

COALS SPOIL 

COAL1 SPOIL 

COALS C-3 
CLAYSTONE. CARE 
COAL1 C-4 
CLAYSTON. F. STAINED UTlV70 

COAL: C-3. MORE CONS TOUUIOS BASE 

C O N S  C-4. C-5. UNCffl. IKREASINO CLAY 
CCUTENT TOYM(DS BASE 

AT1 l TUDE 05 ROOF r 169/45SY GULF CANADA RESOURCES INC. 
ATTITUDE OF ROOR: NOT OBTAINED C..I OI.I.O.. 

UTM COORDINATES r 6344416mN. 50750hE 
REVAT I ON I 1580m 
MAP CARD NUMBER 2 1 9 

MT. KLAPPAN COAL PROPERTY 

TRENCH DEPTH r 1.h 
TRENCH YIDTH r 0.7m 
TRENCH LENGTH r 7.0m 
TRENCH BEARI NG r 078. 

I TRENCH LOG 
KPN-TRC -83028 , 



8 4 / 0 3 / 1 4  GULF U N b D A  RESWRCES INC. - COIL D I V I S I O N  - DESCRIPTIVE LOG PAGE 1 
.-- 

..................... m n  ...... DEP.UI..lNlRVAL .... ~ . * . . S E A M  a EBPLL I P - - U U P L L I I I  LumLQGx 
.................................................................................................................... QIIOOP Q.61 Q..6 ....................... ....... ......... -. 
BEDDED U R B  CLAYST0NE;ROOF N 

PWSOLIDAIEQ..COA!..SPQI 

RNSQLIDAE!..CQ~..SPOIL 

CLAYSTONE CARB. DI<.GY 1 
1 .  2.25 0.27 COAL C-4.BLK 

K . P W S Q U M E  

2.25 2.33 0.00 CUYSTONE HEATH 

8 4 / 0 3 / 1 4  QllF CANMA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 2 

PROJECT: UPN BLOCK: LR DATA SOURCE: TRUl.3028 

3A3 ........ 5.09 ........ I 2 6  COAL MIL 
CDU c - 4  L C-s;UICDWSOLIMTEo;ImEAsIY 
G C l A V  tMlTEWT T a U R O  BASE 

DENOTES MEASURED P A  
.MEuPffi 



OVERBUROEN 

COAL: BLOOM. UNCON. INTBD CARE CLAY 

ELEVAT l ON : I575m 
MAP CARD NUMBER 1 1 9 

ATTITUDE OF ROOF 1 NOT OBTAINED 
ATTITUDE OF FLOOR: APPROX 145/40N 
UTM COORDINATES : 6344635mN. 507490mE I MT. KLAPPAN COAL PROPERTY 

GULF CANADA RESOURCES INC. 
C n l  D1.i.i.. 

C I L M  w a r A  

TRENCH DEPTH : 0.7Om 
TRENCH YlOTH : 0.70111 
TRENCH LENGTH 1 2.40m 
TRENCH BEARING 1 065. 
TRENCH SLOPE : 19. 
TRENCH BLOCK I L.R. 

TRENCH LOG . 
KPN - TRC -83029 ' 

OW mm 1. ~uq I ~ U L L ~  ISYI 

LM mt O. ~ V I  I MR. N O I ~  
muom C.M. I 

1 1 1 0 0 . 5 7 l a l n . L O l l  ZT11W8 



~ 1 ~ 1 1 4  OUF WA RESOURCES IK. - COAL orvrsrow - DESCRXPTIVE LOG PAGE 1 
........... 

PROJECT: KPW BLUX: LR DATA SOURCE: T R U U O n  

......... : ............. LEFTH ...... llEP.SH..IYIRVAL .... SAW .... 5EM ........................................................................................................................................................................................... 
BUL .ERaM- L L U K L L x r L  LUtaLw 

......................... ll..OQPP ...... ..I QAL ................... ~NSOUDAT.EI) :UBB..WAY5T~EEEI~TTBBEOS 

0.M) 1 .20 0.U) CLAY UKONSMIDATED 

... 
DENOTES WEASURED B U  

W A G  

.......... i.. ................ ..-.... .......... .__.___._.i__.._.....-.x_.r._-....-.......__.___._.i__.._.....-.x_.r._-....-..... ................................ .__.___._.i__.._.....-.x_.r._-....-........__.___._.i__.._.....-.x_.r._-....-......__.___._.i__.._.....-.x_.r._-....-..... ............... .__.___._.i__.._.....-.x_.r._-....-.........__.___._.i__.._.....-.x_.r._-....-..... .................. .__.___._.i__.._.....-.x_.r._-....-........__.___._.i__.._.....-.x_.r._-....-..... ...................... .__.___._.i__.._.....-.x_.r._-....-......__.___._.i__.._.....-.x_.r._-....-......__.___._.i__.._.....-.x_.r._-....-..... ........... .__.___._.i__.._.....-.x_.r._-....-..... ........................... .__.___._.i__.._.....-.x_.r._-....-.........__.___._.i__.._.....-.x_.r._-....-..... ....... *_ .. 
. . . . . . 



TOTAL 0 .07  1 1.93 

0.20 

0 .30  

0.74 

T 
SA. NO. 

I 

OVERBUlDOl 

COAL: U l T H  CLAYSTWE. WONSOLIDATE0 

COAL: WITH CLAYSTONE. WONSOLIOATED 

ATTITUDE OF ROOF t 020/46S 
ATTITUDE OF FLOOR: N/A 
UTM COORDINATES : 6 3 4 5 3 2 h N  505588mE 
ELEVAT l ON : 1517111 
MAP CARD NUWER r J 10 
TRENCH DEPTH r 1 . 7 h  
TRENCH WIDTH : 0.90m 
TRENCH LENGTH x 4 . 8 h  
TRENCH BEARING r 107. 

GULF CANADA RESOURCES INC. 
C..l 0I.i.i." 

C*LOIFT M J m T A  

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC -83039 , ,' 



......................... 0 3 ~  ....... O.M. . . .  a ............................................ A .................. ....................................................................................................................................... 
COAL INTERBEDDED CLAYST0NE;UNCONSOLlDAT 
ED 1 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
15/MAR/84 HEAD ANALYSIS SUMMARY 

PROJ - KPN ANALYSIS BASIS  TYPE - LO NAME OF STANDARD - ASTM ......................................................................................................... 
DATA S S I O  SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPG F S I  

SOURCE I D  MOISTURE% CARBON% MATTER% SULPHUR% VALUE (MJ-KG) 

FORM S8 



! TOTN 4.00 

COAL - 

- 
0.00 

CUYSTON A M  W S T M  I NTEREEDS 
-CUYSTONE CARBONACEOUS 
-WINOR NOWLE SILTSTON 
-EATHERED AN0 UNCONSOLIOATED 

ATTITUDE OF ROOF r 105/30S GW CANADA RESOURCES I NC . 
ATTITUDE OF FLOOR8 NOT OBTAINED ce.1 01.1.1.. 

UTM COORDINATES : 6 3 4 5 3 2 M .  506685nE ULDUl r u m r  

ELEVAT I ON : 1540111 
MAP CARD NUMeER : J 9 I MT. KLAPPAN COAL PROPERTY 

TRENCH DEPTH t 0.80m 
TRENCH Y I D M  t O.5Om 
TRENCH LENGTH : 6.40m 
TRENCH BEARING : 010. 
TRENCH SLOPE : 30' 
TRENCH BLOCK 8 L A .  

TRENCH LOG 

KPN-TRC-83041 ; 

DU w* I. mnm 1 SCMEI tlsa 
L- WI R. mnm I mEr w m / n  - n. C.U. I 



84/03/14 GULF CANADA RESOUKES IYC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

........ .............................a ........ .......................... L W  ........ A.00 .C..PO ..............YAYST~E C*RB ..................................................................................................................................... 
WUMTONE INTER8EDS'tlINOR NOWLAR SILTST 
OYE;~EATHER~;UNCO~SOLIDATED 



CUYSTONE. UNCDNSOLIOArn. OREI 

.I, 
TOTAL 0 . Z  1 1.39 0.1- - 

CUYSTONE. CAM. n lwwl IRON STAIN. YAWRED 
COAL: C-2.YUTMRED. IRON STAIN. CLYST CARE 

YSTON. CARBON*CEOUS MY 
CYSTOM. CARBONACEOUS 

COAL, C-3 

COALr C-2. MINOR IRON STAIN 

COALr C-3 

CUYSTONE. CARBONACEOUS. COAL STRINOERS 

ATTITUDE OF ROOF r 068/05S 
ATTITUDE OF FLOOR: 054/18S 

GULF CANADA RESOURCES INC. 
<..I 0I.I.l.. 

UTM COORDINATES : 6344610mN. 507080mE 
ELEVATION : 1690m 
MAP CAR0 NUM6ER : 1 9 MT. KLAPPAN COAL PROPERTY 
TRENCH DEPTH : 1.28m 
TRENCH YlDTH : 0.51m 
TRENCH LENGTH r 4.94.31 
TRENCH BEARING r 055- 

TRENCH LOG 
KPN-TRC -83042 



Q l L F  CANAM RESOURCES IK. - COAL DIV IS IOW - DESCRIPTIVE LOG PAGE 1 

............................................................................................................................................................................................ ...................... ...... D E P T H . . . . S E A H  aca I P - I H L C P U L I P -  Lmaax 
Q-00 Q-11 Q..l UYSDYE ........ UBB ..................................................................................................................................... ......................... ........ ......... 

MINOR IRON STAIN1NG:WEATHERED; R W F  

................... .............................................................................................................................. ......................... a-11 ........ Q.28 ........ L.12 ............................................. COAL L ~ 2 . 6  I IIEATHERED'IRON STAIN1NG;COAL INTERMIXED 
WITH  CAR^ CLAYSTONE 

0 , s  1.24 0 . U  COU 
.......................................................................................................................................... ................................................................................. 

C-2.8LK 
H l M Q R . . C  

1 4  1.72 0.48 COAL C-3.UU '1 

I 84/03/14 GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE ' 2 
............................

PROJECT: UPW BLDCI(: LR DATA SLURCE: TRC(13042 

...................... ...... !lEPW..iNTBVAL .... SbMP SEN4 .............................................................................................................................................................................................. aca EBPLL I P - l t l L O L r e L  lJMu!Z 
awn uz n a  cursxmic ........ cum 

COAL STRINGERS COAL STRINGERS 



I 
ROCK 

- 

TOTAL 6.00 

COAL - 

-- 
0.00 

CLYST COAL. UNCON. -. FROZEN CLYST 
CAR8 ORAILED LOO NOT 
OBTAINIBLE 

ATTITUDE OF ROOF 1 NEAREST ALTITWE 070/17S 
ATTITUDE OF FLOOR: NOT OBTAINED 

GULF CANADA RESOURCES INC. 
CI.1 0i.l.l.. 

UTH COORDINATES I 6345400mN. 5 0 6 5 1 5 d  wom~ u m r  , 
ELEVATION I 1 5 1 h  
MAP CARD N W E R  I J 9 I HT. KLAPPAN COAL PROPERTY 
TRENCH DEPTH I 1 . 1 h  
TRENCH Y I DTH I O.5Cm 
TRENCH LENGTH I 6.40111 
TRENCH BUR1 NG I 140. 
TRENCH SLOPE 1 25' 
TRENCH BLOCK I L.R. 

TRENCH LOO 
KPN-TRC -83044 .' 

RW ma n. u n m  IOE*LE~ IM 

L ~ S U  nt I. mnm I DATES w a r m  
umam n~ c.r. I 

Ilmo.a7l~lPQO).LO.I R/lOm 



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

PROJECT: KPW BLOCK: LR DATA YURCE: T R U L 3 0 U .  

........................ a..m ........ LW.. LAYSTDYE ........ CAEB .................................................................................................................................... 
COAL BLOW AND CARD CUYSTONE INTERMIX 
D'DETAILED LOG NOT OBTAINED W E  TO Cot4 
~T.ELY..U~SDLIDATEP..NATUBE..OF~.TI~E..CO 
L AND RCCK UNCONSOLIDATED, WEATHERED. 
ROZEN 

* DENOTES MEASURED B U  
. . W . A G E  



1 .w.. 

T 
SA. No. 

I 0.07 

0.30+m 

CON: C - I .  C-2. W O N  

MIDSTONE. LT 8W 
CON: UNCON. MR W S T  

C O N :  UNCON. MR W S T  LAMINAE 

MMSTONE. FE STAIN. LT BROW 
CON: UNCON. FROZEN MR PIUOST 
CLAYSTONE. CARE 
CLAYSTONE L SILTSTON 

ATTITUDE OF ROOF : NOT OBTAINED 

TRENCH BEARING : 110. 
TRENCH SLOPE : 30. 
TRENCH BLOCK : L.R. 

ns c. LWIC l XUEI I 

L m n l  I. U*LW I D A l S l  2¶ /01 /0  
rn n, c.u. I 

ELEVAT l ON : 1715m 
MAP CARD NUMBER : 1 10 
TRENCH DEPTH : 1.60m 
TRENCH YIDTH : 0 . 8 h  

ATTITUDE OF FLOOR: NOT OBTAINED 
UTM COORDINATES : 6344375mN. 505506mE 

Ol,ItOI.a7lbYlca.om.Lm, W l W M  

MT. K L A P P A N  COAL PROPERTY 

TRENCH LOG 

GULF CANADA RESOURCES INC. 
C.., 0I.l.i.. 

C U O I I 1  w m A  

~~~ 

TRENCH LENGTH : 3.94m I K P N - T R C  -83047 ,' 



B 4 / 0 3 / U  GULF CAN- REXLlRCES IWC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

...... .... ..................... EPM REPTW..IllTRYAL SW...SEAM ................................................................................................................................................................................................ 
nra EBgL L l t l L C l l L I P -  UTlgLPlir L u E I X O N  

........ ........ ....................... n.m .l,w 1. 

..CrL.L.Czl..IUT~IXED.iYlKPWSOLIlUiIE 

U)I(SOLID*TEO;MlNOR WOSTUNE LAMINATI0 

2.18 2.25 0.07 03567 

COAL BLK 



GULF CANADA RESOURCES I N C .  - COAL D l V I S l O N  
1S/MAR/84 HEAD ANALYSIS SUMMARY ......................................................................................................... 
PROJ - KPN ANALYSIS BASIS  TYPE - AD NAME OF STANDARD - ASTM 

DATA S S I O  SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL QRDSS CALORIFIC SPQ F S I  
SOURCE I D  MOISTURE% CARBOW MATTERS SULPHUR% VALUE (MJ-.KG) 



1 ;; 
TOTN 0.91 

I 
ROCK 

7 

I 
TOTK 0.63 

COAL - 
0.38 

0.05 
0.07 

0.63 

0.10 
0. I 9  

0.12 
-04L 

1-61 

CON - 
0.21 

0.09 

0.36 

0.20 

- 
0.86 

I .OO+n 

T SA. NO. 

L 0.10 

1 .O7 

0.10 

0.50 

0.0% 

0.n.. 

CLYST. SLTST BDS. HNR CLYST 

CLAYSTONE. CAR8 PWI MIO 

COAL: C-2. PWI CLYST 

CLAYSTOM. NOWUR ORANOE EATHERINO. 
SLTST INTEFiBEDS 

CLAYSTONE. CARB 
COAL: C-3 

~- - - 

CON: C-2. CWI CLYST SLTST 

CLAYSTONE. L l  W T  BROW 

CLAYSTONE. CARE 

CON: CLYST Ems. F. STAINS 

CLAYSTONE. L l  W T  BROW 

ATTITUDE OF ROOF r 175/55E 
ATTITUDE OF FLOOR: 175/3SE 
UTM COORDINATES t 6344390mN. SOS43SmE 
ELEVAT l ON t 169% 
MAP CARD NLW0ER r 1 10 
TRENCH DEPTH r 0.70m 
TRENCH U l OTH r 0.60~1 
TRENCH LENGTH r 6.70m 
TRENCH BEARINQ t I IS'  
TRENCH SLOPE t 35' 
TRENCH BLOCK t L.R. 

GULF CANADA RESOURCES INC. 
C"l Oi.6.1.. 

SYOHI -A 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 

KPN-TRC -83050 

OM w, c. LWIE I xut 1,s 

~ o m m  wt m s s ~ n m  I M R ~  o l / w n  
uma,m 61, C.Y. i 



GU.F CANADA RESOURCES I I C .  - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

........ ......................... LGU ........ 1,W 1.. Y S I  ................. GZ ............................................ 
MINOR SLTST BEDS. CLAYST 
OUR. SILSTONE N&AR AN 
~ ~ . . ~ I I ~ . ~ ~ s I o H L : . . R w  

1.56 1.99 0.43 93565 CLYST SLTY.M.GY 
HEATHERS..RRkNG 

1.99 2.07 0 . M  035b5 UYST CARB 
MUWPANL.CIUL..STRlHGER 

2.07 2.12 O.W 03565 COAL C-3 

2.12 2.24 0.12 03565 UYST U R B  
~..SIRIWGERS..IWUuNOANI..AT...R4S 

GULF CANAOA RESOURCES INC. - COAL OlVfSION - DESCRIPTIVE LOG PAGE 2 
.......................

PROJECT: KPN BLOCK: LR U T A  SOWCE: TRCS1050 

. ............................................. ..... ...................... W.SH DEP.M..IKTVAL.. S  
LBPLL LitlLQ.LeIII 

........ ........ .... I 3-02 2- n a z  03SG : a r s 1  ~ . . s I u I M G E n s . . I ~ s . . ~  ?. 
. . 

3.19 3.Y) 0.19 03565 COAL C-3 

4.87 1.07 

5.07 4.97 0.10 UYST 



"... "..r..IIE"oTES..ME* 5UnEli.IIw ................................................................................................................................................................................................................................. 
NEWPAGE 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
15/MAR/84 HEAD ANALYSIS SUMMARY 

PROJ - KPN ANALYSIS BASIS  TYPE - AD NAME OF STANDARD - ASTM ......................................................................................................... 
DATA S S I D  SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPG F S I  

SOURCE I 0  MOISTURE% CARBON% MATTER% SULPHUR% VALUE (MJ-KG) 



CON. MtiU CAR0 CYST 

ATTITUDE OF ROOF a 145/20S 
ATTITUDE OF FLOOR: NOT OBTAINED 
UTM COORDINATES a 6344515mN. 505390mE 
ELEVAT l ON : 1 6 7 h  
MAP CARD NUMBER : 1 10 
TRENCH DEPTH : 0 . b  
TRENCH WIDTH : O.Sm TRENCH LOG 
TRENCH LENGTH a 5. lm KPN-TRC-83053 . 
TRENCH BEARING : 090. 
TRENCH SLOPE a 35' 
TRENCH BLOCK : L.R. 



.... .......................................................................................................................................................................................... .-. ...... .................. . DEPM DEP.M..IHTRYU SAM *LIP-.. SEAM 
PEa LBPIL 19-Jnm. IP-IIL lJIm.mx 

1.60 1.70 0.10 CLYST 



ROCK COAL - 

2.27 

0 . 8 3  

1 -33  

0.23 

0.24 - 
4.92 

CLAYSTONE. UEATtWED. FLOOR 

COAL: C-2. C - l  BAMS,  PWI FE STAIN 

COAL, WEATHERED. UNCON. PHR CAR8 CLYST 

COAL: C-2  

COAL: YEATHERED. UNCONSOLIDATED 
CUYSTOW.  UNCONSOClOATELl 
COAL8 

CLAYSTONE. SILTSTONE INTERBEDS 

* OVERTURNU) SEAM 

UEVAT I ON a 1 8 2 b  
MAP CARD NUMBER a 1 9 
TRENCH DEPTH a 1.32m 
TRENCH U I DTH a 1.4& 

ATTl W E  OF ROOF r 14 1/63SU 
ATTITUDE OF FLOOR: 137/40SU 
UTM COORDINATES 8 6344396nNe 5 0 6 1 6 M  

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

GULF CANADA RESOURCES INC. 
C..I 01.1.i.. 

WOYl lLml 

TRENCH LENGTH : 5.lOm 
TRENCH BEAR1 NO : 055. 
TRENCH SLOPE a 17. 
TRENCH BLOCK : L.R. 

KPN-TRC-83092 

IM( we [ XYES 11% 
- 

I OAR, LODID nt K. ~aa 
mmw ns C.M. I 





I 

3.66 0'09 

1 TOTAL 0.17 

COAL - 
0.47 

0.59 

0.57 

1-88 

CLAYSTONE. YEATIERED. WON.  ROOF 

S o u r  '&ATIUIED.UNCONSOLIDATED 

COALS C-2. mR EATHERED CLYST 

CLAYSTONE 

COALS C-2 

CLAYSTONE. Y E A m E D  

COAL1 C-2. C-l BANDS. FE STAIN. C-3 8AWS 

CLAYSTME. PUNT FOSSILS. FLOOR 

ATTITUDE OF ROOF r 049/11SE GW CANADA RESOURCES INC. 
ATTITUDE OF FLOOR: 050/IOSE C..I DI.,.,.. 

uTn COORDINATES a 6344355mN. 505716mE C I L O H l  N . e m l A  

ELEVAT l ON a l825m 
MAP CARD NUMBER r 1 10 
TRENCH DEPTH : 1.59m 
TRENCH UlDTH a 2.40m 
TRENCH LENGTH r 7.20m 
TRENCH BEARING 8 147. 
TRENCH SLOPE 8 24. 
TRENCH BLOCK : L.R. 

TRENCH LOG 

KPN-TRC -83093 .' 
D(UU ne I S C U '  I,% 

L m  Nt K. d- 1 O A T E I  - n r  c.". I 



84/Q3/14 GULF CANADA RESOURCES INC. - COU DIVISIOW - DESCRIPTIVE LOG PAGE 1 
.... 

.................... DEPTH ...... ~..lMRVALL.LLSIWP.IWP..SEM .................................................................................................. : 
EEaL L e B I K L 1 I L i e  lw.!4Lw 

....................... 0 4 0  ........ a.42 ......... 9-42 ............................................. U Y S T m E  ...... ..IIU.THERED.:..YI(MWISOIlP*I~.RWF .............................................................................. . 
0.42 0.89 0.47 COAL WEATHERED: UWCONSOLIDATEO 

...................... 2.13 ........ 1.12 .........a ,.@ ............................................. CLAXSI.WE ........ W T H E  

2.22 4.08 1.86 COAL C-2 
1 .. BANDS ..... IROM..ST*IW..C:3.. BAWD 

4.01) 4 .  0.27 CLAYSTWE PLANT FOSSILS FLOOR 

L 

-854- NOH I N  CONTACT NITH SYSTEM 2MXI - - GEX - 03.01 - COCC.COAL/2I ALLOCATED. 
...... ~dSS2..W.WGER.JY.r0III~..11IIHHSYSIE~.ZOOO..~ ............................................................................................................................................ .. 



MT. KLAPPAN G O A L  PROPERTY 
HOBBIT - BROATCH AREA 

LEGEND - PREPARED RAIL BED 
PROVINCIAL PARK BOUNDARY 
LICENCE AREA - - - - - -  LICENCES UNDER APPLICATION 

I FIRST PRIORITY 
II SECOND PRIORITY 

I J I  THIRD PRIORITY 

SCALE 

GULF CANADA RESOURCES INC. 
09/03/84 



FORM 99 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  Bc. 
15/MAR/84 SIMPLE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE I 0  FROM TO REC COAL ROCK COAL ROCK COAL-ROCK 



OVERBURDEN 

CUYSTOEE 
COAL: C-5. MINOR M I W E  
CLAYSTONE. CARBONACEOUS 

COAL: C-5. UEATHERED. MINOR CLAYSTONE LAMINAE 

ATTITUDE OF ROOF r NOT OBTAINED 
ATTITUDE OF FLOOR: 110/30S 

GULF CANADA RESOURCES INC. 
C..l 0I.i.i.. 

UTM COORDINATES : 6 3 4 5 2 l W .  51025JnE 
ELEVATION : 1510m 
MAP CARD NUMBER r J 8 MT. KLAPPAN COAL PROPERTY 
TRENCH DEPTH : 0.7% 
TRENCH YIDTH r 0.50111 
TRENCH LENGTH r 2.50m 
TRENCH BEARING : 160- 

I TRENCH LOO 

TRENCH SLOPE : 30- 
TRENCH BLOCK r B.C. 

OUI n. +on r- I uI 1 , s  

LW nvl  R O ~ P A I L ~  l O A ~  W W ~  
umw wr c.r. I 



... 
PROJECT: KPY BLOCK: BC DATA SOURCE: TRCll3025 

0 . 8 7  1.02 0.15 CLAYSTONE CARB 
.................................................................................. ........................................................................................................................................... IRDN..STAIrn 



TOTAL 0.00 1 1.04 

CLAYSTONE 

ELEVATION r 1538m 
MAP CARD NUMBER : 1 8 
TRENCH DEPTH r 1.50III 
TRENCH YIDTH : 0.60~1 

ATTITUDE OF ROOF : NOT OBTAINED 
ATTITUDE OF FLOOR: 065/35S 
UTM COORDINATES r 6344905mN. 510477mE 

TRENCH LENGTH : 4.00111 
TRFWU DFARINO t 010. 

GULF CANADA RESOURCES INC. 
C..I 04.i.i.. 

W.H* -1 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

I KPN-TRC - 8 3 0 2 6  .' 
. . . -. . - . . - - . . . . . . . - - - - - 
TRENCH SLOPE r 40' 
TRENCH BLOCK r B.C. 

L*UY n~ xon ruccn I S C ~ U L ~  1.54 

L O W W S T ~  ROSS -ma 1 Mlt l  W O l l U  - ST, C.U. I 



WLF WMA RESOURCES IIIC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 

1 ...................... ...... DEP.1H..1LTBvAL....LU(P .... S C U I  ........................................................................................................................................................................................... 
PEb EBPLL I O - L t U L I I I I I I  Lml0l.W 

i ..................... L W  ......... L 6 Q  ........ R.60 OYEW!JROE I 0.60 0.77 0.17 cuvrronr g5g.w 



5.M 

L 
T O T N  5-00 

ROCK - 

4.40 

I 

0.60 

COAL - 

- 
0.00 

CLYST. C A W .  UTHRD. SOPlE COALS F. STAINED 

CLYST. 

- -- 
TRENCH SLOPE : 17. 
TRENCH BLOCK : B.C. 

A T T I W E  OF ROOF : NOT OBTAINED 
ATTITUDE OF FLOOR: 110/43S 
UTM COORDINATES : 634350%. 510680mE 
ELEVATION : 16BOm 
MAP CARD NUMBER : 1 8 
TRENCH DEPTH : 1.07m 
TRENCH U I DTH : 0.4% 
TRENCH LENGTH : 5.50m 
TRENCH BEARING : 015. 

GULF CANADA RESOURCES I NC. 
CMO ~i.i.i.. 

ULW -A 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 

KPN-TRC -83027 ,' 
. . 



I 
84/03/14 GULF WAKU RESDUICES IWC. - COAL D I V I S I O N  - DESCRIPTIVE LOO PAGE 1 

.......... w ........ LW ......... 4 . . ~  ......... 4.sa ............................................. U.AXS.TDUE ........!am ...................................................................................................................................... 
MEATHERED-SOME C0AL;IROII STAINING; R W F  

NOT 0 8 T ~ h E L l  



ROU I COAL 
0 .173  0.00 1 0-17 

TOTAL 0.00 1 0.17 

MSTONE. W. GREY 

ATTITWE OF ROOF : 102/53S 
ATTITUDE OF FLOOR: 107/42S 
Um COORDINATES r 634477OmN. 510505mE 
ELNAT I ON : 1547m 
MAP CARD NUMBER r 1 8 
TRENCH DEPTH r 0.49 
TRENCH WIDTH : 0.51 
TRENCH LENGTH : 2.63 
TRENCH BEARING : 01 5. 
TRENCH SLOPE r 30. 
TRENCH BLOCK : B.C. 

GULF CANADA RESOURCES I NC . 
c..1 DI.I.,.. 

ULOU~ 1011~~ 1 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 

KPN-TRC-83030 ' 

ca4mnn r. fusm I XMES 1154 

LWOD mr a. mmalr l DIR~ w m / a  - na c.r. I 
. I ~ . R I a l ~ . L n D 1  nnwn 



84/01/14 GULF CANADA RESOURCES INC. - COAL D I V I S I M I  - DESCRIPTIVE LOG PAGE 1 

....................... Q..W ........ DL33 ........ D.93 ............................................ 110s1m .......... [iY ....................................................................................................................................... 
IRON STAIN1NG;IIEAMERED; RWF 

................... .... : ................. 0.X ........ 0.M.. ..... (1. AL L~3 . .8L l iHmT 

....................... QAQ ........ 1)J6 ......... Q.26 ............................................ ~ S ~ Q I l E  .......... 

...................... .~ . .z i  ........ L..M ......... 0.. 

..................... 1.W ........ 1J5 ......... .0.2 

...................... I..= ........ 1..M ......... P. PAL ................... C.5i..IILKI( 

....................... LQ ......... L M  



C U Y S T O N  

M Y S T O N E .  CAR& YEITHEED. ABUNDANT COAL 

ATTITUDE OF ROOF : 120/ISS GW CANADA RESOURCES INC. 
ATTITUDE OF FLOOR: NOT OBTAINED C..I OIVI.I . .  

UTM COORDINATES : 6344420nN. 510292mE U L U n  -1 

ELEVATION : 161% 
RAP CARD NUneER : 1 8 
TRENCH DEPTH : 0.67m 
TRENCH Y I DTH : 0.50111 
TR&cHLENGM : 5.50111 
TRENCH BEARING : 005. 

I MT. KLAPPAN COAL PROPERTY 

1 TRENCH LOG 
KPN-TRC -8303 1 ' 

TRENCH SLOPE : 25' ou ni s. ~ ~ o u  I M I  11- 

TRENCH BLOCK : B.C. I--nt J. anm I MTC~ w m m  
vmvm nr C.U. I 



84/03/14 QllF U N K M  RESWRCES IIIC. - COU DIVISION - DESCRIPTIVE LOG PAGE 1 

0.30 1.56 1.26 CUYSTONE U R B  
.......................................................................................................................................... ~ A N I . . C O A L ~ U U T H E R M  ............................................................................................. 



'1 0.13 

TOTAL 0.29 

COAL 

T= 
U. NO. 

I 
0.55- 

C O N S  C-4. IRCU STAINING 

CLAYSTON. C*RBONMEaJs 
COIL: m m E D  

COAL: C-4. IRON STAINING 

CIAISTON. OXIDIZED. IRON STAININO 

COAL: C-4. C-3. YEITHERm 

CLAYSTON. IRON STAINING. R O O R  

NO ATTlTUOE ON ROOF OR R O O R  

ATTITUDE OF ROOF a NOT OBTAlNm 
ATTITUOE OF FLOOR: NOT OBTAINED C..I 01.a.1.. 

UTM COORDINATES I 6344135mN. 509987mE 
€LEVAT I ON : 1612m 
MAP CARD NUMBER : 1 8 MT. KLAPPAN COAL PROPERTY 
TRENCH DEPTH : 0.84m 
TRENCH MI D M  t 0 . 4 0 ~  TRENCH LOG 
TRENCH LENGTH : 5.20m 
TRENCH BEARING : 095. 

KPN-TRC -83032 . ,' 

TRENCH SLOPE : 10. 



GULF WY*D* RESDURCES IIK. - CON DIVISIOW - DESCRIPTIVE LOG PAGE 1 





.z7z 27 d[c;; y$ g 
- - -  

TOTAL 0.00 1.01 .-.-.-a .-,-.- 
0.40- . - . - . - . .-.-.- ,-, .-. . -.- 

CLAYSTONE. CM6WUCEOUS. IRON STAININ& ROW 

COKY C-4. WON. m u .  I U ~ .  F* sm 

CLAYSTON. CARBONACEOUS 

NO ATTITWE ON ROOF OR FLOOR 

UEVAT I ON r 1596m 
MAP CAR0 N W E R  : 1 8 
TRENCH DEPTH a 0.80~1 
TRENCH UIOTH r 0.631 

ATTITWE OF ROOF r NOT OBTAINED 
ATTITUOE OF FLOOR: NOT OBTAINED 
UTM COOROINATES a 6344266mN. 50991OmE 

TRENCH LENGTH : S.OOm 
TRFNCU RFARlNO 1 020. 

GULF CANADA RESOURCES I NC. 
ca.1 DI.I.I~ 

CIVOUT m a  

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

. . . -. - . . - -. . . . . . . - - - - - 
TRENCH SLOPE a 20. DUI w, C. UUIC I XILL, i.50 

TRENCH BLOCK 8 B.C. - we C.U. I 



... 
G U F  CANADA RESOURCES 1%. -. DIVISIOU - DESCRIPTIVE LDG PAGE 1 

............................
PROJECT: KPN BLOCK: DC DATA SOURCE: 1-3 

..................................................................................................................................... ......................... 9..W ........ 9.95 ........ 9.35 ............................................. W*YSIP1lEEEEEEEEEUgll 
IRON STAINING; RWF i 





ROCK 
OVERBUROEN: YEITt+ERED 

CO&: SPOIL. MDST AN0 MD INTERBEDS. UMRO. 
COAL SWlL AND BLOW. PEBBLES. I4 GREY 

NO ATTITUDES ON ROOF AN0 FLOOR. 
BEDDING UNDETERMINED 

ATTI W E  OF ROOF r NOT OBTAl NED 
ATTITUDE OF FLOOR: NOT OBTAINED 
UTM COORDINATES r 634475%. 51045CmE 
ELEVAT l ON r l55Om 
MAP CARD NUMBER 2 1 8 
TRENCH DEPTH r 0.7% 
TRENCH YI D M  a 0 .4h  
TRENCH LENGTH r 9.3% 
TRENCH BEARING r 147' 

GULF CANADA RESOURCES INC. 
ca.1 01.I.i.. 

CYDUI -A 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC-83034 .' 
TRENCH SLOPE a 032. 
TRENCH BLOCK r B.C. 

D~UY ne c. LWIC I SUUI !,do 
L O Q ~  nt I. ~ W U I L  l M R ~  z u m / a  
UIOW I T *  C.Y. I 

~lLo..mls¶lQlOn.LQ: w10m 



M/03/14 aflF CANADA RESOURCES IK. - W U  DIVISION -DESCRIPTIVE L#i PAGE 1 

...................... Q..W ......... Q.50 ........ n.50 ............................................. OYERBUBREN ...... HEATH ................................................................................................................................... 



ELEVAT l ON : 1627m 
MAP CARD NUMBER t 1 8 

ATTITUDE OF ROOF r NOT OBTAINED 
ATTITUDE OF FLOOR! APFROX. 073/19S 
UTM COORDINATES : 6344325mN. 51036JmE / MT. KLAPPAN COAL PROPERTY 

GULF CANADA RESOURCES INC. 
C..I D I . I . ~ . ~  

=OUT -1 

TRENCH DEPTH : 1.04171 
TRENCH WIDTH r 0.42111 
TRENCH LENGTH : 3.52~1 
TRENCH BEARINQ r 164. 
TRENCH SLOPE : 09. 
TRENCH BLOCK r B.C. 

TRENCH LOG 

KPN - TRC - 83035 ' 

caw wn r. rwcm I ~ O Y E ~  1 1 s  

L- mt 9. -CKUZIE  1 D I E &  2V011W - wt C.U. I 
l.l~.s?lml(OlOm.LO.I Y I W R  



GULF CANADA RESDUllCES IWC. - COAL DIVISIO* -DESCRIPTIVE LOO PAGE 1 

...................... DLPTH......~.TH .. IUTRVa .... SAW .... SEAM 
EBnL IP -LmlLre re  



TOTAL 0.00 

C O N :  6LWII. YEITHERED. INZBD CARE CUYSTOE 

ATTITUDE OF ROOF NOT OBTAINED 
ATTITUDE OF FLOOR: APPROX. 150/64N 
UTM COORDINATES a 6344505dl. 5l06BOmE 
ELEVAT I ON : 1587m 
MAP CARD NUMBER : L 8 
TRENCH DEPTH : 0.90n 
TRENCH Ul DTH a 0.601~ 
TRENCH LENGTH 8 3.20111 
TRENCH BEARINO : 090. 

GULF CANADA RESOURCES INC. 
e..~ uiri.~.. 

e b ~ w  ~ l l ~ l ~  

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 

KPN-TRC -83036 ,' 

TRENCH SLOPE : 05. 
TRENCH BLOCK : B.C. 

W* we I. m n a  I W I  11% . 
L-w* R. ~ n m  1 m m  worm - nm c.u. I 

mlIDImIaI~.Lo.: YlMI 



PAGE 1 



I 

P 
1 TOTAL 0.00 

COAL - 

ATTITUDE OF ROOF : 0 9 3 3 4 5  
ATTITUDE OF FLOOR: NOT OBTAINED 
UTH COORDINATES r 6344935mN 510305mE 

GULF CANADA RESOURCES INC. 
C..l 01.1.1.. 

WUI -A 

ELEVAT I ON r 1537m 
MAP CARD NUMEER r 1 8 
TRENCH OEPTH : 0.90111 
TRENCH Y I DTH r 0 . 5 b  
TRENCH LENGTH r 3.50.71 
TRENCH BEARING r 165- 
TRENCH SLOPE r 05' 
TRENCH BLOCK % 5.C. 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC-83037 ,' 

~* . l  N* c. LWIC I MI 11s 

wt I. unm I Dl?E# 23/07/.J - n r  c.r. I 



84/03/14 GULF CANADA R E W C E S  IWC. - C O N  DIVISIOW - DESCRIPTIVE L f f i  PAGE 1 
- 

PROJECT: UPY BLOCK: BC DATA SOURCE: TRC81037 

...................... Q.00 ........ II,W . . .  3.50 ............................................. COAL ...................... A D  .. S T .  I '  DETAILE 
D ~ f f i  KOT ATTAINABLE WE TO C ~ L E T E L Y  
UWCMISOLIDATEDCOAL AND ROCK 

DEKOTES MEASURED BCA 
. W A G  



I r 2.79 

1 0.24 

TOTN 0.24 

COAL - 
0.70 

0.65 

0.63 

0.28 

0.23 - 
2.55 

CONS WONSQLIOATED MINOR CLYST INTE-S 

COAL: C-3. IRON STAIN 

COAL: C-2. MINOR CLAYSTONE INTERBEDS 

COAL: C-2. CLAYSTON INTERBEDS 

CLAYSTON. CARBONACEOVS MI NOR CON 

COAL: C-3. IRON STAIN 

CLAYSTON. CARWACEWS-FLWR 

ATTITUOE OF ROOF r NOT OBTAINED 
ATTITUDE OF FLOOR: 115/85N 
UTM COORDINATES r 63449ISnN 51061SnE 
ELEVATION r k 5 3 h  
MAP CARD WWER t 1 8 
TRENCH DEPTH r 1 . 2 h  
TRENCH Y I DTH r 0 . 9 h  
TRENCH LENGTH r 5.00111 
TRENCH BEARING r 025- 

GULF CANAOA RESOURCES INC. 
C..I OI.I.IW 

c w  

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 

K P N - T R C - 8 3 0 3 8  ' 



86/03/14 GULF WUU, RESOURCES IWC. - COAL DIVISIW - DESCRIPTIVE LOG PAGE 1 . 

DLP.W W.. XYTBVAL. . . .~  SEAM ....................... ...... .... .......................... ................................................................................................................................................... 
BM EBPLL I I L l t i L t l L L I o -  ialiWEY- 

.......................... o..w ........ RJO ......... a OIL ................... U~~~PII~DUDAT~..M~(~R..CUYS.T.~N 



I 1 g 
TOTAL 0.08 

0.- + 

T 
SA. NO. 

1 
0 . 1 a  

ATTITUDE OF ROOF r NOT OBTAINED 
ATTITUDE OF ROOR: 130/65 
UTM COORDINATES r 634SIOSrnN 51072SmE 
ELEVATION a 1517m 
MAP CARD NUMBER : J 8 
TRENCH DEPTH a 0.70111 
TRENCH UI DTH r 0.40III 
TRENCH LENGTH 2 3.90111 
TRENCH BEARINO 8 270. 

CUYSTME. L l  OHT M O W  

COALr C-2 
COAL: C-l YlTH CLAYSTON INTERBEDS 

CLAYSTONE 

GULF CANADA RESOURCES INC. 
C.., 01.i.1.. 

ULDIlll urmr 

i MT. KLAPPAN COAL PROPERTY 

TRENCH LOO . 
KPN-TRC-83040.- ' 

TRENCH SLOPE r 04. 
TRENCH BLOCK : B.C. 

DU 811 C. LOUIE 1-1 11- 

L O . O ~ S V *  m. mnm l um w m / a  
vmorro w. c.u. I 



.... 

.... 

.... 

.... 

.... 

... 

... 

.... 

.... 

I... 
... 

... 

.... 

.... 





I 

T-- 3-00 3.00 
1 TOTAL 3-00 

CLAYSTON. CAR8 L COAL 

ELEVAT I ON r 1523n 
MAP CARD N W E R  r J 8 

ATTITUDE OF ROOF r NOT OBTAINED 
ATTITWE OF FLOOR! NOT OBTAINED 
UTM COORDINATES t 6 3 4 5 1 4 W .  510255cnE 

TRENCH DEPTH r 0 . 8 h  
TRENCH Y IDTH r 0.70111 

W CANADA RESOURCES INC. 
C..l OI.l.1.. 

ULOU* -A 

TRENCH LENGTH r 3.50171 
TRENCH BEAR! NG I 050. 

I HT. YLAPPAN COAL PROPERTY 

I TRENCH LOG 
KPN-TRC -83043 . . ' 

TRENCH SLOPE : 05' 
TRENCH BLOCK ! B.C. 

on c. LWIC I 9 u 1  11- 

LO.BD na R. una I m m  wolm 
umm nt c.r. I 



M/O3/lb QlLF WUDI RESWRCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1 ...... 
PROJECT: I(PW BLOCK: BC M A  S W C E :  TRC83M3 

..................... DHM. ..... .DEPIH..IlllRVM .... S M .  ... SEAM 
EBDIL I P - 2 U s L r e r e  !LumLm 

...................................................................................................................................... ........ R.W I,W 3. UYSXDIIE CARb ....................... ........ ........ 
COAL BLOOM AND CLAYSTONE U R B  INTERMIX 
D'DETAILED LOG NOT OBTAINED W E  TO Cffl 
~ T ~ Y . . ~ ~ ~ ~ ~ ~ ~ ~ ~ L I D A T ~ . . N A T U R E . . O F . . ~ . . A  
D R c a  

Y W A G E  1 



COAL - 
0.50 

0.- 
0. I6 

0.73 

0.26 

1 .oo 

- 
2.74 

0.22c 

T 
SA. NO. 

1 
C U Y S T O N .  CARB PNR COAL 

COAL: WON. !MI CLYST 

COAL: C-2  W FE STAIN. bW3 W S T O N E  

COAL: C-3  
SILTSTON. FE STAIN 

COAL: Y lTH CLYST INTERBEDS 

ATTITUDE OF ROOF t 16925  
ATTITUDE OF FLOOR: NOT OBTAINED 
UTM COORDINATES r 6345605mN. 5 1 3 4 2 M  
ELEVAT I ON r 1795111 
MAP CARD NUneER r J 7 
TRENCH DEPTH t I . 5 h  
TRENCH UI DTH I 0.90m 
TRENCH LENGTH r 1 1.601~1 
TRENCH BEARING t 185. 
TRENCH SLOPE 1 41. 
TRENCH BLOCK r B.C. 

GULF CANADA RESOURCES INC. 
C..l Ol.i.i.. 

c a m  ~ W T A  

Mi. KLAPPAN COAL PROPERTY 

TRENCH LOO . 
KPN-TRC -83046 ' 

maul ma c. LWIC I UI 18% 

L - W ~  R . U I L ~  I cum w m m  
mmw an c.r. I 

~ w e . n ~ a a ~ a a + w s u a ~  n/lwrs 



84/03/16 B R F  UWUU RESQlRCES INC. - COAL D I V l S l W  -DESCRIPTIVE Lffi . PAGE 1 
.................................................................................... - ......................................................................................................................................... ................................................. 

PROJECT: KPW DL=: M DATA UUIICE: TRCa?OM 

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

...................... 13(1.... 1-35 ........ L O 7  ............................................ U Y S T G U E  ........ 

...................... 1.35 ........ 1.5P ....... Q.. LAYSIDE ........ 

......................Ida ........ 2,PO ........ Q.50 .... 935% .............................. CRAL ................... 

...................... 240 ........ 2.A ......... Qm .... 03564 ............................ XQAL ................... 

2.14 2.30 0.16 03564 



'RM 99 
i .  L.' 



MU. KbAPPAN G O A L  PROPERTY 
LITTLE KLAPPAN - NASS AREA 

LEGEND 
m t l - k  PREPARED RAIL BED 

PROVINCIAL PARK BOUNDARY 

I LICENCE AREA - - - - - -  LICENCES UNDER APPLICATION 

SCALE 

I FIRST PRIORITY 
D SECOND PRl OR l TY 
a THIRD PRIORITY GULF C M O A  RESOURCES INC. 

09/03/84 69 



GULF CANADA RESOURCES I N C .  - COAL O I V I S I O N  K. N- 
16/MAR/84 PROJECT DATA SOURCE SUMMARY PAGE 1 

DATA LOCATION ELEVATION LENGTH ANGLE AZIMUTH LOG TYPE 
SOURCE NORTHING EASTING 



W L F  CANADA RESOURCES I N C .  - COAL D I V I S I O N  K.W 
14/MAR/84 PROJECT DATA SOURCE SUMMARY PAGE 1 

DATA LOCATION ELEVATION LENGTH ANGLE AZIMUTH LOG TYPE 
SOURCE NORTHING EASTING 

FORM 88' 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  u's. 
14/MAR/84 PROJECT DATA SOURCE SUMMARY PAGE 1 

FORM SP! 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  K.N. 
16/MAR/84 SIMPLE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

OATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE I D  FROM TO REC COAL ROCK COAL ROCK COAL-ROCK ........................................ ..................................................... 



COAL 
- K O 7  
0.11 
0.18 

CARE CLAYSTONE. AENT PLANT FOSSILS 

COAL: C-2. CLYST LAM 

CLAYSTONE. CARE. COAL LM 

ELEVAT I ON r 143% 
MAP CARD NUMBER r I 12 

ATTITUDE OF ROOF : 077/25S 
ATTITUDE OF FLOOR: 085/30S 
UTM COORDINATES a 6341535mN. 497625mE 

TRENCH DEPTH r 0 . 7 h  
TRENCH 'dl OTH r 0.70111 

GULF CANADA RESOURCES INC. 
C..I 01.1.1.. 

C L O U T  N B m l A  

TRENCH LENGTH t 2 ; 2 h  
TRENCH BEARING r 175. 

I MT. KUPPAN COAL PROPERTY 

I TRENCH LOO 
KPN-TRC -83082. . ' 

TRENCH SLOPE r 30. 
TRENCH BLOCK t K.N. 

tmwm r . r ~ r m  I XU, 18% 

LDQID mi a. F A I C ~  l M R ~  wva 
u?muno n~ c.r. I 



...................... W.m ...... DLP.TH..INTBYAL .... S M .  ... SEN4 m EBgL LnULrere LKnQWa- 

........................ Q..W ........ YSTDYE ........ M E . .  
ABUNDANT PUNT FOSSILS ROOF 

......................... L 1 9  ........ a26 ........ LO7 .... DMQ9 ............................... WL..B!-GQU ..................................................................................................................................................... 
0.26 0.31 0.05 DL309 CLAY L1.W 



. . 
FORM 90 



T 
SA. NO. 

1 

CLAYSTONE. CARB. COAL W 

COALS C-2. C - 3  
COAL1 C - I .  C-2. WON 
COAL: C-1. C-2. CONS. CLY LAU 

CLYSTONE. COllS. COAL W 

COAL1 C-2. '2-3. IIW CLYST 
E@J, CARE. C O N  W 

COAL: C-2. C-3. W( CLYST 

CLYST 

ATTITUDE OF ROOF 1 NOT OBTAINED 
ATTITUDE OF FLOOR: I55/75N 
UTM COORDINATES r 6341455mN. 4971454 
ELEYAT I ON r 1417m 
MAP CARD NUneER r 1 12 
TRENCH DEPTH : 0 . 3 b  
TRENCH UIDTH r 1 .0b  
TRENCH LENGTH r 3.001~ 
TRENCH BEARING 8 065. 

GULF CANADA RESOURCES INC. 
C..I 01.1.i.. 

C&MRY m A  

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 
KPN-TRC -83083 .' 



84/03/14 GULF WUO* RESWRCES INC. - CDAL D IV IS IOY  - DESCRIPTIVE LOC PAGE 1 

....................... DE!lM ...... DLP.M..lLTRVM .... s*WP.*WP..SW1 ................................ : ......................................................................................................................................................... 
BCd ragL L l t i r c l L r e r e  LxIw.w 

.......................... QPPW ........ QAQ ........ R.. 

......................... L4Q ........ III17PPPPPPPPPPQ0.3Q .... D 6 U P  ......................... .....C O V  .................. 

......................... .PJQ ........ O 

.......................... Q-78 ........ 1..W .........P .... W11Q ...........a..a.. .............C PAL .... L.L.LL.LLLLLLLL~~~aci .. 
2'zi' ;.m" 6Kibit 5Kci'i i:iiw 

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

......................... 1..M ........ 125 ........ 0.D17777.WUQP.PPPP. ..... ..................CUY5X0NE........U)NSOLIDAT.EP...HIH0R.. CPA 

WIR.. Cz3 .,. I(XNDR..UAYSIO 

INOR..I;OM..LAn 

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

.......................... ST#r E'." ......................................................................................................................... 

........... * oEEmlTE.. E*sLIRw.B 
NEWAGE 



GULF CANADA RESOURCES 1%. - COAL O I V I S I O N  
tS/MAR/84 HEAD ANALYSIS SUMMARY 

PROJ - KPN ANALYSIS BASIS  TYPE - A0 NAME OF STANDARD - ASTM 

DATA SSlO SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPG F S I  
SOURCE , I 0  MOISTURE% CARBON% MATTER% SULPHUR% VALUE (MJ-KG) ......................................................................................................... 
TRC83083 



In) 
ROCK 1 COAL 

0.2s 

0 .37  

TOTAL 0.69 

ATTl TUDE OF ROOF : 
ATTITUDE OF FLOOR: 
UTM COORDINATES : 
QEVAT I ON I 

MAP CARD NUMBER : 
TRENCH DEPTH 8 .  

TRENCH UI DTH I 

TRENCH LENOTH 1 

TRENCH BEAR I NO r 
TRENCH SLOPE I 

TRENCH BLOCK I 

T 
SA. NO. 

0 6 3 1  1 

1 0.15- 

CLAYSTONE. CARB. UNR COAL LAU 

C O K :  C-2. C-3. CONSOLIDATED 

CLAYSTONE. COAL LAM 
COAL1 C-2 .  UNR C-3.  CLYST LAM 
CLYST. COAL LAM. CONSOLIDATED 
COALI C-2. C-3. CLYST LAM. CONS 
CLAYSTONE. COAL LAM 

COAL: C-2. C-3. M OTZ b CLYST LAU. CONS 

CLYST. I U R  COAL LAM IPOSSIBCY NOT FLOOR) 

1 5 5 / 7 5 ~  GULF CANADA RESOURCES INC. 
NOT OBTAINED c..t D I . O . ~ H  

6341510mN. 4 9 6 8 0 M  
139% 
1 13 

MT. KLAPPAN COAL PROPERTY 

I TRENCH LOO 
KPN-TRC -83084 



....................... Q*W ......... a..45 ........ Q. 

MINOR C-3 CONSOLIDATED 

R..C:3..AW..CLAYSTPWE..Un. ................................................................................... 
WI CONSOLIDATED 

" 
fiE".*IEsLIE'J WI'wIIr ......................................................................................................................................................................................................................... 

NEUPAGE 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
15/MAR/84 HEAD ANALYSIS SUMMARY 

PROJ - KPN ANALYSIS BASIS  TYPE - A0 NAME OF STANOARO - ASTM ......................................................................................................... 
DATA S S I D  SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPG F S I  

SOURCE ID MOISTURE% CARBDNX MATTER% SULPHUR% VALUE (MJ-KG) 

TRC83084 

HO 1 6311 3.54 3 8 . 1 8  49.75 7.53 0 :34 17.39 



CLAYSTOIE. CARBONACEOUS 
CLYST. COAL LAM. I+rc orz b C A L C l E  
COAL1 C.2 C-3. CLYST LM 
CLAYSTON. CON. o m  OREY 

COAL: C-3. ABNT CLYST LM 

CLYST. CARS. COAL UI1. MOSTLY CON 

ATTIWOE OF ROOF r 105/30S 1 GW CANADA RESOURCES INC. 
ATTITUDE OF FLOOR: 105/30S C..I OI.~.,.. 

UTM COORDINATES r 634159W.  49641SmE --. -11 

U N A T  I ON r 1 3 4 h  
MAP CARD NUMER : 1 13 
TRENCH DEPTH r 0.34n 
TRENCH YlOTn r 0.70111 
TRENCH LENGTH r 2.OOm 
TRENCH BEARING r 060. 
TRENCH SLOPE r 65'5 
TRENCH BLOCK a K.N. 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 
KPN-TRC -83083 ' 

I ~ W  ns c. *ow I S ~ U I  11m. 

LODC- mt 3. rucm 1 O l T T l  ZyWsa 
vnovm ma c.u. I 



DEP.TM DLP.XH.. .... SMP .... .................... ...... 
K A E B P L L L  ! a W . Q m P  

ll.W 113P CLAYSIIIYE ........ CAER ..................................................................................................................................... ...................... ........ ........ 
R M F  COAL W( MINOR WART2 AND CALCITE 

..................... LZII ......... a 2 2  ......... a ~ z  .... MU .............................. C L A Y S ~  

O.U o.n 0.25 06312 
,... CLA?IST.anE..L 

0.67 0.10 06312 CLAYSTONE DI<.GY 

WANT ...U YSTPIE. 

.WL..~STLY..CPNSQLIDAT.Ep..EL 



GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  
i e / ~ r ~ / 8 4  HEAD ANALYSIS SUMMARY 

PRO4 - KPN ANALYSIS BASIS  TYPE - AD . NAME OF STANDARD - ASTM ......................................................................................................... 
DATA S S I D  SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPG F S 1  

SOURCE ro WISTUREX CARBON% MATTER% SULPMRS: VALUE (MJ-KG) ......................................................................................................... 
TRC83089 



0.10 

TOTAL 0.45 

CLYST. CAR% PNR C We F E  STN. UOSTLY CON 

COAL: C-3.C-4. n*, CLYST. W. FE STN 

CON:  C - 2  C-3. n*, CLYST. W. FE STN. CON 
CLAYSTON. CARBONACEOUS 
COAL: C-2  C-3. F E  STN. PIPI;I CLYST. W. CON 

CLAYSTONE 
COAL: C-3 C-4 PNR CLAYSTONE LAM 
COAL: CLAYSTO~E LAM. VN CONSOLIOATED 

CLYST. WdR COAL LAM. FE STN. UOSTLY CON 

ATTITUDE OF ROOF I l72/22Y 
ATTITUDE OF FLOOR1 172/22Y 
UTM COORDINATES : 634186CmN. 496330mE 

OULF CANADA RESOURCES INC. 
5e.c OI.,.~.. 

C n o D m  m a  

LEVAT I ON I 132sn1 
MAP CARD NUMBER I 1 13 
TRENCH DEPTH a 0 . 3 h  
TRENCH YIOTH I 0.70111 
TRENCH LENGTH r 3 . l h  
TRENCH SEARING I 045. 
TRENCH SLOPE I 45.S 
TRENCH BLOCK I K.N. 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 
KPN-TRC-83086 : 

. . 

~ ~ l l  n, c. wow Isws, ism : 
~maca nt r. fwan I OAT€# w w m  - e n  C.M. I 



M F  C U I U  RESOURCES IYC. - COAL D I V I S I W  - DESCRIPTIVE LOG 

.................. DEP.M ...... DLP.XH.. 
R C A r a P L L L  

.......... *..DENOT.ES..HEbSY.R 

................ ....... ....... .... t ~ 1 0  290 I I ~ O  m1.9 cu UIM..UAYSTME..~SOLIDAT.~ 

2.00 2.10 0.10 W3U CLAYSTWE ........... " .- 
2.10 2.22 . 0.12 OLaU COAL . C-3 

C-4 MINOR CLAYSlOllE UW ......... ...............
2.22 2 . 1  0.19 06313 COAL CLAYSTONE LAU. UWCOISOLIDATED 



DATA SSID SEAM SAMPLE RESIDUAL ASH% FIXED VOLATILE TOTAL GROSS CALORIFIC spa FSI 
SOURCE I D  UDISTUREX CARBON% MATTER% S U L W R X  VALUE (YJ-KG) ......................................................................................................... 
TRC83086 



COAL - 
0.18 

CLYST. FOSSILIFEROUS. THIN C BANDS.CAR0. ROO1 

COALI C-2 
CLYST. CAW. COAL BAND 

COAL: C-2. YlTW CLYST CARB BANDS 

COAL: H I  O K Y  COWTORIED 

COAL: C-2. U l W  CARB CLYST INTERBEDS 

Ebf:?T??. ChR0 UlTH COAL BANDS 

COALI c- 
COAL: C-2. FE STAIN 
COAL1 C-1 

ATTITUDE OF ROOF r 130/90 
ATTITUDE OF FLOOR: llS/83N 
UTM COORDINATES a 63431lOmN. 502611mE 
ELEVAT l ON : 141% 
MAP CARD NUHBER : I I I 
TRENCH DEPTH a 0.8% 
TRENCH YlDTH 8 0 . 4 b  
TRENCH LENGTH t 4 . 7 b  
TRENCH BEARING : 008' 
TRENCH SLOPE : IS* 
TRENCH BLOCK t K.W 

GULF CANADA RESOURCES INC. 
C..l 01.i.u.. 

C Y W  -A 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 
KPN-TRC-8309 1 ,' 

D I U ~  c. LWIE I XUI i aaa  

Lmom wt J. MCll l ME, - w ,  C.U. I 



.... ........ ........................ R. W... a.36 Q.36 

0s ROOF 

CAROOYACEWS CLAYSTONE INTERBEDS 

IUTH COIL BAY09 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  K . W  
SIMPLE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 



1 .m.m 
0.17 

0.17 

0.42 

TOTAL 0.23 
0 .40n 

CLAYSTONE. CARBONACEOUS CONSOLlDATm . C-2. INTERBE~DED CLAYSTONE 
CONSDCIOATEQ 
INTERBEWED COAL (MINQRI 

C O N :  C-5. P A R R Y  CONSOLIDATED 

CLAYSTON. n l rm  SILT. CONS~ IOATED 

ELOAT I ON r 121511 
MAP CARD NUMBER : 1 14 

ATTITUDE OF ROOF : 100/30S 
ATTITUDE OF FLOOR: 135/50S 
UTM COORDINATES r 63422BOmN. 493230mE 

I MT. KLAPPAN COAL PROPERTY 

GULF CANADA RESOURCES INC. 
C..l 01.1.1.. 

-A 

. -- 
TRENCH DEPTH r 0.8% 
TRENCH UI DTH : 0.57~1 
TRENCH LENGTH r 1.3% 
TRENCH BEAR1 NO r 045. 
TRENCH SLOPE : 65' 
TRENCH BLOCK : K.Y. 

TRENCH LOO 

KPN-TRC-83068 ,' 

r*UI(n, 1. rusm I XLEI bum 
.LO.OI~D nn a. fucm l M ~ E S  wOvO 
Y ~ D W  ns c.u. I 

I I~~.~IRIOWIS.LO.I WI tm 



84/03/14 ' GULF CANADA RESOURCES IMC. - COIL DIVISIUl - DESCRIPTIVE LOG PAGE 1 

...................... DEPTH ...... ~ . I I L T B Y A L  .... W!L.. SEAH ........................................................................................ I ............................................................................................... I 

BEa EBPLL L ~ L I L  L l I n Q u m o E s C R I P r I D U  
........................ Q-GQ ........ L O O  ........ 1. 

........................ 1.W ........ 1.. 11 ........ 0- 

......... ........ ........................ 1J7 1-24 Q. 

........................ 1.a ........ 1 , . 1  

......... ........................ 126 ........ 1,.M R..QR 

......................... L A 4  ......... 1,6 

........................ L Q 3  ........ &.%3 ......... b.+Q 



SILTSTONE. CONSOLIOATED 

COAL: BLOW 

CUYSTONE. CARBWCEWS. CONSOLIDATED 

ELEVAT l ON r 120% 
HAP CARD NUM8ER r 1 14 

ATTITUDE OF ROOF r 130/60S 
ATTITUDE OF FLOOR: 130/55S 
UTM COORDINATES r 63422lOmN. 493180mE 

TRENCH DEPTH 1 0.6% 
TRENCH UI DTH r 0.54n 

GULF CANADA RESOURCES INC. 
C..l DI.1.i.. 

c a w  -A 

I MT. KLAPPAN COAL PROPERTY 

1 TRENCH LOG 
TRENCH LENQTH r 2.88111 
TRENCH BEAR1 NQ r 040. 
TRENCH SLOPE r 05. 

- - 

TRENCH BLOCK r K.U. 

KPN-TRC -83069 ' 
mw 111 s. w c c n  I %ILL( I,= . 
LWOID 011 I.  FAT^ l DATES Z W W ~  
u ~ ~ m m  na c.r. I 



.... ............................................................................................................................................................................................. ...... ...................... DEPIH DTP.M..IMTRYAL m.... SEAH 
Pta EE0L I P - a K L I P - r e  

(I.W 1.aa L.. AYSJM ........ w ...................................................................................................................................... ........................ ...... ........ 
CONSOLIDATED, MINOR IRON STAIN 

1-w 1..M a.. ........................ ........ ......... 

1..m 1..11 .O...Q ........ ................................................................................................................ ....................... ........ ........ LAYSTME &bllwiibifEa- 

........................ 1.11 ........ Z..QZ ......... 0 . ~ ~ 9 1  ............................................. CQAL .LLLLLLLLLLLL.LLLLL~~m .. FmY5T c"tL.iiru dd.CiCC'ifrliliea-nB6' ........................................................ t LIDAT~D SWE c-a 

CONSOLIDATED 



- 
ROCK'[ COAL 1.m- @ 

0.62 
0.93 - - - 

0.28 - - - - - -  - - - 
0.05 

0.31- 
- - - - - 

TOTN 0.28 0.67 - - 

SILTSTONE. CONSOLIDATED. lUSSlVE 

CON: C-5. C-6 

CLAYSTOM. CMBOWCEWS 
CON: C-3. C-5 
CUYSTONE. VERY CARBOIUCEWS. COAL M I N E  

ATTITUDE OF ROOF r 140/35S GULF CANADA RESOURCES INC. 
ATTITUDE OF FLOOR: 125/55S C..I 01.8.i.. 

UTH COORDINATES : 6342095mN. 493180mE CYOUI -1 

ELNAT I ON : I I 9 h  
MAP CARD NUMBER r 1 14 I MT. YUPPAN COAL PROPERTY 

TRENCH DEPTH r O.5h  
TRENCH YIDTH : 0.4% 
TRENCH LENGTH r 2 . 5 h  
TRENCH BEARING r 060. 
TRENCH SLOPE : 25' 
TRENCH BLOCK r K.Y. 

TRENCH LOG 

KPN-TRC-83070 ' 

I*W nt s. r r m  I s u s  t s y l  

. L ~ C D  ma r. r r r m  I MWA wwa 
vmwm a, C.U. I 





1 T O T N  0.34 

COAL - 
0.39 

0. I6 

0 .47  

2.60 

- 
3.62 

$AMSTONE. F I N E  W I N .  mR FE STN. COW 

COAL: BLOOM. CLAY a C-6  COW. C - 2  UNCON 

C L A Y S T M .  CABONACEOUS. CfflSOLIOATED 
S l  L T S T M  
COAL: C-5. MINOR CLAYSTONE 
S I L T S T M .  M I U M  OREY 

C O N :  C-4. C-3. MINOR C - I .  UNeONSOLlDATED 

SANWTON.  MINOR S ILT .  UNCONSOLIDATED 

COAL: C-6  
S I L T S T M .  CONSOLIDATE0 

ATTITUDE OF ROOF : 85/65S 
ATTITUDE OF FLOOR: 65/55S ca.4 01.1.4.. 

UTM COORDINATES : 6341765nN. 493150mE 
REVAT I ON : 1 2 0 h  
MAP CARD NUMBER : I 14 MT. KLAPPAN COAL PROPERTY 
TRENCH DEPTH : 0.67m 
TRENCH WIDTH : 0 . 4 h  
TRENCH LENGTH : 5.30111 
TRENCHBEARING : 150. 

TRENCH LOG 

KPN-TRC-83071 ,' 

TRENCH SLOPE : 08. 
TRENCH BLOCK I K.Y. 

L*H* ms 9. mvsm IULE~  I &  (' 
L ~ Q D  ms 9. f m  I DARI w w m  
umm n r  c.u. I 

~tm.anwaiamx.wu W I I ~  



..................... W.Xn ...... DEPM..ILTBVAL .... ULIPULIPULIP..SEIIl ................... ............................................................... aca EacaL I p - m r o L r e r e  
....................................................................................................................................... ........ ....................... &.W ........ 1.W ........ 1.. WOSTDIIE EG -. 

MINOR IRON STAIN. COIISOLIDATECl ROOF 

....................... 140 ........ 1J3 ......... 0.39 .... 053(11 .............................. COAL ................... C . 5  ......................................................................................................................................... 
BLOW, CLAY AND C-6 AND C-2 VWCOWSOLIDA 
TED 

UNCONSOLIDATED 
1 I 

L U I  C-1. MINOR f 
C~AYSTONE UNCONSOLIOATED 1 

2.36 4.96 2.60 06#)1 COAL C-6 
.......................................................................................................................................... H NOR ..&bga Tg!2EILfgQR .. DUMTZ. ..UmSOLID 

3 . 2 4  SA5 ........ Lhl .... U 3 O l  ............................. CLAYS= ........ !3M - 
MINOR W T Z  VEIN 24%. CONSOLIDATED 

................... ....................................................................................................................................... ........ ........ .... ............................. Sd5 533 L l 5  -1 a C 4  
POORLY COWSOLIDATED, MImYI UAYSTOWE 

........ ........................................................................................................................................ ...................... 5.W ........ 6-41 ........ n-44 ............................................. SILISIDUE 
CONSOLIDATED FLWR 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
16/MAR/84 HEAD ANALYSIS SUMMARY 



TOTAL 0.38 

COAL - 

0.96 

0.10 

0.36 

0.33 

0.88 

0.50 

- 
3. I 3  

0.50*, 

T 
SA. NO. 

T 
SA. NO. 

1 0.09 

0.70+m 

ATTITUDE OF ROOF : l05/80N 
ATTITUDE OF FLOOR: 95/30S 
UTM COORD l NATES 
ELEVAT l ON 
MAP CARD NUMBER 
TRENCH DEPTH 
TRENCH WIDTH 
TRENCH LENGTH 
TRENCH BEARING 
TRENCH SLOPE 
TRENCH BLOCK 

S l LTSTONE 

COAL: C-5.C-6. INTERBEDDED CLAYSTONE 

COAL: C - I .  C-2. CONSOLIDATED 

CLAYSTONE. VERY CARBONACEOUS 

COAL: C-5. C-6 

COAL: C-2. C-3. UNCONSOLIDATED. MNR CLAYSTONE 

Cz C- I .  C-2. CONS. W R  CLYST. SLTST. FE STN 

SILTSTONE. FIXED CARBON SEDlFtENT 
SANDSTONE. GREY. FRAGMENT. LAMINAE 

GULF CANADA RESOURCES INC. 
C..l 0i.i.i.n 

30 * 
K.Y. 

/ FIT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN- TRC -83072 



QJLF CANADA RESDURCES INC. - CQAL DIVISIO* - DESCRIPTIVE LOG PAGE 1 

............................................................................................................................................................................... . L l m Q t w o E s C R r P r I o W  

........................ 1146 ........ 1.54 ........ PAP .... 0 6 x 2  ............................... PAL ................... I:.. 

......................... 1.56 ........ 11.3.bb.bb.b.b.QPP3E .... 0 6 W  ........................ ......CUYST01(E........ EAR6 INTERe ... .mEr.tzf.y.ai,~N jj6'iIa-CT 

........................ 134 ........ Z2.3Q ......... O O . X  .... %W .............................. CQAL ................... C-6 F.3 ........ In , ~ ~ ~ t w w c ~ . f  ,"rzi"e6iiZbii di;,m ................................................................ 

........................ Z1.S ........ 2 ..63PPP.PPPP.Q0.3 3....061Q3 .............................. CQAL ................... $13 ...." iwdiqs+. wc.. ijiiHYf iii:r6' if 

........................ 2.63 ........ 3.51 ......... QdR .... 06.301  COAL ................... 8~13 ....~~r~M...Mr~~R..~Av~T6~~..........................................................................~..... 

........................ LQl ........ *..l XLXSTOI(E ........ IR01(..6XAXWW....FL 



GULF CANADA RESOURCES INC.  - COAL D I V I S I O N  
15/MAR/84 HEAD ANALYSIS SUMMARY ......................................................................................................... 
PRO* - KPN ANALYSIS BASIS  TYPE - AD NAME OF STANDARD - ASTM 

DATA S S l D  SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPG F S I  
SOURCE ID MOISTURE% crneo~ll MATTER% SULPWRX VALUE (MJ-KG) ......................................................................................................... 
TRC83072 



RDCK I C O N  

TOTAL 0.35 1 3.01 

I .w.m 

T 
SA. NO. 

1 0. I0 

1 .w.m 

CARBONACEOUS CLAYSTON. IRON STAlNlNQ 

COAL: C-2. C-3. INTERBDDDED CLAYSTONE 

CLAYSTON. COAL: C-2 L A M I N A M .  P A R R Y  COH) 
CON: C-2. CONSOLIDATED 
COAL: C-2. LAMINATED CLAYSTON. CONSOLIDATED 

COAL: C-1. CONSOLIDATED 

COAL: C-I.  IWI C-2. CW1 CLYST. CONS 

COAL: c-I. MINOR c-2, corrso~~orrm 
CON; C- I .  C-2. I N 1  LAM CLYST. CONS 

COAL: C- I .  C-2 CONS. CLY W 

COAL: INTERBEWED L A M I N A M  CLAYSTONE 

C O N S  C - I  

CLAYSTONE. LAMINATED COAL C-2 

ATTITUDE OF ROOF 8 104/68S 
ATTITUDE OF FLOOR: 104/68S 

ELEVAT I ON a l l l Om 
M P  CARD NUneER : H 14 
TRENCH DEPTH a 1.001~ 
TRENCH Y I DTH a 1.0041 
TRENCH LENGTH t 4.20m 

UTM COORDINATES 6340465mN. 492455mE 

I MT. KLAPPAN COAL PROPERTY 

Gl!4F CANADA RESOURCES I N .  
C..l OI.1.i.. 

ULW w m r  

I TRENCH LOG 

KPN-TRC-83073.. ' 
TRENCH BEARING 8 015. 
TRENCH SLOPE 8 00' 
TRENCH BLOCK a K.Y. 

m w n r  r . ~ w c m  1 XILT, I t y l  

L W  .I1 I. fm I D1m.I WOM 
V.IOW ns c.r. I 



8 4 / 0 3 / 1 4  GULF CANADA RESOURCES IWC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 2 
........................

PROJECT: KPW BLOCK: WI DATA SWRCE: TRU13073 

.................... DEPIH ...... O L P . M . . I I L T  ......................................................................................................................................................................................... 
faPLL I I L ~ L I r L  LuwLW 

. ................ -wo .%la nao .... &x306 * ........... L-1 " . . .  . . .  c-2 W S O L .  

.... tUI & d l  ........ LlL ...W .- .......................... C O N  CLVSI..LM% JIIMMl..WMIZ . . .  
4.01 4 0.43 O(3W CDU C-1 

4 .  4.56 0.10 C D U  LUIS., C-1 AUO C-2 



'RM S9 

I. .. / 



1 0.2. I ::; 
TOTAL 0.34 1 . 2 0  

T 
S1. NO. 

I 

ATTITUDE OF ROOF : l37/74NE 
ATTITUDE OF FLOOR: 135/70NE 

C O N :  C-2. C-3. C O W M L I O A ~  

CLAYSTONE. A B U M A N T  C O I L  

C O N :  C-2. C - 3  

C L A Y S T O N .  CARBONACEWS IROOFI 

=VAT I ON : 15% 
MAP CARD NUMBER : H 13 

UTM COORDINATES : 633988CmN. 494830nE 

TRENCH DEPTH : 1.1Om 
TRENCH UIDTH : 0.60111 

GULF CANADA RESOURCES INC. 
C..1 D1.l.i.. 

UUU* -A 

TRENCH LENGTH a 3.3om 
TRENCH BEARING : 055. 

I MI. KLAPPAN COAL PROPERTY 

I TRENCH LOG 

TRENCH SLOPE : 0- 
TRENCH BLOCK a K.U. 

O ~ W  -8  r.ruatr Isc.ui 11% 

LOOID w1 r . r m  l ~ r r t  ZS/OM - c.u. I 



PAGE 1 
-. .. 

...................... DEPTH ...... DLpIu(..INTRVYYYYYS*LIP*LIP*LIP*LIP*LIPSEUI 
BUL EBPLL I P _ l H L c L I P - I P _  L I I w R w o E s C R I P r r o r  

.......................... ..m ........ 0.33 ......... a93 ............................................. CUYSIDYE ........c*Rn MLBY ......................................................................................................................... 
CDNSSLIDATD, IRON-STAIN. CALC. LAH RW 
F 

" - " & 1.. . . I 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
I 5 / ~ ~ ~ / 8 4  HEAD ANALYSIS SUMMARY 

PRO4 - KPN ANALYSIS BASIS  TYPE - A0 NAME OF STANDARD - ASTM ......................................................................................................... 
DATA S S I D  SEAM SAMPLE RESIDUAL ASHY F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPG F S I  

SOURCE I 0  MOISTURE% CARBON% MATTER% SULPHUR% VALUE (MJ-KQ) 

TRC83076 

FORM SS 



-e 
TOTAL 0.10 

T 
S*. NO. r 
0.50- 

CLAYSTONE 

COAL: C-3. FE STAIN 

CLAYSTOW. CARBONACEOUS 
COAL: C-4, FE STAIN 

CLAYSTONE. CARBONACEOUS 

ATTITUDE OF ROOF r 060/4SS 
ATTITUDE OF FLOOR: 065/4SS 
UTM COORDINATES r 63444ROd. 49259SmE 
ELEVATION r 1370m 
MAP CARD NUMBER 2 1 14 
TRENCH DEPTH r 0 . 7 h  
TRENCH Y I DTH r 1.00111 
TRENCH LENOTH r 5 . 0 h  
TRENCH BUR1 NO r 150. 
TRENCH SLOPE I IS'Y 
TRENCH BLOCK r K.Y. 

GULF CANADA RESOURCES INC. 
cs.1 DIVI-I.. 

ULOUI Ud8nl 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 
KPN-TRC-83087 

CMUI ns c. M I XU, 1,s 

L O O O ~  ma J. a c a  l mni wwa 
umvm nt c.u. I 

l , t a O . . ~ I ~ l ~ l . . L O . )  Wllrn 



64/03/14 GULF C M I D A  RESWRCES IIC. - W U  DIVISIOU - DESCRIPTIVE LCG PAGE 1 

.................... DEPTH ...... DEP.M. I~BVAL. . . .SM .-.. SEAM ..........................................................................................................................................................................LUL...LULLUL...LUL.... 
6.u EwIL IP-MlgLIIIre ! J w a G K  

...................... QAQ ........ 1.W ........ 1. 

...................... 1.M ........ L.35 ......... 0.. 

...................... 1-a5 ........2.. 1(1 ......... 0A5 .... %3.Q7. .............................. CML 

...................... 2.24 ........ 2..M ......... O J O  .... M.307. .............................. CLAYSTOH€ ........ 

...................... 1.M ........ 2.(5 . . .  0 .  ..%MI .............................. COAL .................. 4 ............................................................................................. . 
IRON Sf;AIN 

...................... 2-65 ........ 1 3  ......... 0.5 LAYSTWE ........ C 

."..*.6E11* lES.M 
UEWAGE 





1 .so.. 

0.93 

T 
SA. No. 

I 0.40 

1 .oo*. 

CLAYSTONE 

CLAYSTONE. CARBONACEOUS. COAL STRINGERS 

C O N :  C-4 C-5. PllR CLYST. CAREONACEOM 

WAYSTONE. CARBONACEOUS. P(W COAL 

CON:  C-4, PWI CLAYSTOtS 

CLAYSTON. CARBONACEOUS. PWI COAL 

ELEVAT I ON r 1340111 
MAP CARD NUMBER : 1 14 

ATTITUDE OF ROOF r 050/60S 
ATTITUDE OF FLOOR: 050/60S 
UTM COORDINATES r 6344335mN. 492700mE 

TRENCH DEPTH r 0.50m 
TRENCH Y IOTH : 2 . 0 h  

GULF CANADA RESOURCES INC. 
c.41 01.1.1.. 

c u a ~ v  U d u r A  

TRENCH LENGTH r 4.50~1 
TRENCH BEAR1 NO r 140' 

I MT. XLAPPAN COAL PROPERTY 

I TRENCH LOO 
KPN- TRC - 83088 

TRENCH SLOPE r 00's 
TRENCH BLOCK r K.Y. 

D~UWI n r  c. raou I s u ~ c 1  1 8 %  

LOOLD ma J. uta I DATES q u m ~ 3  
umwm me C.U. I 



84/03/14 GULF UY*D* RESOUKES IK. - COAL DIVISZDY - DESCRIPTIVE LOG PAGE 1 
................................................................................. -. .................................................................................................................................................................................... ...... 

PROJECT: IVW ELOCX: K I I  DATA SbURCE: TRCU3088 I 
CDA..SIRIffiERS..R 

C.3.  .... MWDB..UYSTOI(E,.UMPNACEWS 

3.25 3.60 0.35 ObM CLAYSTOWE CARB 

3.60 3.95 0.35 06308 
Hl*H)R..CLAY.hT.OW 

3.95 4.35 0.40 CLAYSTONE CARE 
MI(MI..UIAI.*.LWR 

4-35 5.35 l . W  UAYSTOWE 

.... 
* DENOTES MEASURED B U  

W.WGE I 



QULF CANADA RESOURCES I N C .  - COAL O I V l S l O N  
(5/MAR/84 HEAD A ~ A L V S I S  SUMMARY 

PROJ - KPN ANALYSIS BASIS  TYPE - AD NAME OF STANDARD - ASTM ......................................................................................................... 
DATA S S I D  SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL GROSS CALORIFIC SPG F S I  

SOURCE ID UOISTUREY CARBON% MATTER% SULPHUR% VALUE (MJ-KG) 

FORM 09 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  K.5 
15/MAR/84 SIMPLE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PRDJECT 

SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
I D  FROM TO REC COAL ROCK COAL ROCK COAL-ROCK ..................................................... 

6 3 0 6  0 . 8 6  2 . 3 4  1 0 0 . 0 0  1.32 0 . 1 6  0.00 0.00 t . 3 2 - 0 . 1 6  



::z 1 ;; 
TOTAL 0. I6 

0.w- 

0.12  

T' 
91.  NO. 

I 
0.23- 

C U Y S T O N .  M l N m  COAL 
C U Y S T O N .  CARBOWCEMlS 

COIL8 C-1. C-2. CONSOLIOATED MINOR CLAYSTONE 

IRON STAININO 
, COAL U W l W T l O W S  

COAL8 C-5. C - 6  
COAL1 C - 2  
CLAYSTONE. CARBONACEOW (ROOF1 

ATTITUDE OF ROOF : 110/65S 
ATTITUDE OF FLOOR: 95/65S C..I 01.1.1.. 

UTM COORDINATES r 633993%. 496400nrE 
ELEVAT l ON r 157% 
MAP CARD NUMt3E.Q r H 13 MT. KLAPPAN COAL PROPERTY 
TRENCH DEPTH : O.Sb 
TRENCH WIDTH r 0.701~ 
TRENCH LENGTH r 3.0% 
TRENCHBEARING r 015. 

I TRENCH LOG 
KPN-TRC -83077 . . ' 

TRENCH SLOPE : 0. IW nn r.  wan I X I U ~  I,= 

TRENCH BLOCK r K.S.  LO.^ me 1. *&man 1 ME* Z I ~ W ~  - we C.U. I 



LA~..FL~R..c.-Z..CONSOUDAI~ auto 
TONE LAM, MINOR IRON STAIN*.. 

6 2 .03  0.07 0 6 3 0 6  

......................... ..... I 
P;rl:n'."... 

0 2  
IRON STAIN, CQMSOLIDATED. MINOR COAL LA 

.......................................................................................................................................... h..RWE 





MB. KLAPPAN G O A L  PROPERTY 
KLAPPAN MOUNTAIN AREA 

LEGEND - - PREPARED RA I  L  BED 
PROVINCIAL PARK BOUNDARY 
LICENCE AREA - - - - - -  LICENCES UNDER APPLICATION 

I FIRST PRIORITY 
Kl SECOND PRIORITY 
m THIRD PRIORITY WLF C A N M A  RESCURCES INC. 

B/03,8+ . 631 



GULF CANADA RESOURCES INC.  - COAL D I V I S l O N  M.N. 
14/MAR/84 PROJECT DATA SOURCE SUMMARY PAGE 1 

DATA LOCATION ELEVATION LENGTH ANGLE AZIMUTH LOG TYPE 
SOURCE NORTHING EASTING 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  M.S' 
14/MAR/84 PROJECT DATA SOURCE SUMMARY PAGE 1 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  K.H. 
14/MAR/84 PROJECT DATA SOURCE SUMMARY PAGE 1 

DATA LOCATION ELEVATION LENGTH ANGLE AZIWJTH LOG TYPE 
SOURCE NORTHING EASTING 
------*--------------------------------------------------------------------- 

\ KPNKHTRC83045 6 3 4 2 3 8 5 . 0  5 1 0 2 2 0 . 0  1 9 2 5 . 0  3 . 9  1 5 . 0  60.0 

. . 'ORM SS! 

x.__ 



GULF CANADA RESOURCES I N C .  - COAL O l V I S I O N  M.N. 
15/MAR/84 SIMPLE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  
SOURCE I D  FROM TO REC COAL ROCK COAL ROCK 
---------------------------.------------ ........................................... 
TRC83015  

3 5 5  1 0 . 6 3  1 . 1 6  1 0 0 . 0 0  0 . 5 3  0.00 0.00 0.00 
TRC83017  

3 5 5 2  0 . 9 5  1 . 3 1  100.00 0 . 3 6  0.00 0.00 0.00 

TOTAL 
COAL-ROCK 



1 ii 1 ;;; 
TOTAL 1.23 

OVERBURDEN 

CUYSTONE. MINOR CARBONACEOUS - 

CUYSTONE. FOSSIL TREE. CARBONACEOUS 

CUYSTONE. INTO(BEO0U) COAL. C-2 

COALS C-3. C-4: MINOR CARBONACEOM CLAYSTONE 

ATTITUDE OF ROOF : NOT OBTAINED 
ATTITUDE OF FLOOR: NOT OBTAINED 
UTM COORDINATES : 6340985mN. 50790SmE 

GULF CANADA RESOURCES I NC. 
c..t 0i.i.i.. 

C Y W  -A 

ELEVAT l ON r 1955111 
MAP CARD W E R  t H 9 
TRENCH DEPTH r 0.76111 
TRENCH UlOTH : 0.76111 
TRENCH LENGTH : 25.99111 
TRENCH BEAR1 NO r 0 1 So 
TRENCH SLOPE a 06. 
TRENCH BLOCK : M.N. 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC -83008 ' 

ou ma xmr FUICCTT l xus 11% 

~wam n- KIR J W ~  I O A K #  47MT/G3 
vnwm ns c.r. I 



GULF cAn*o* RESOURCES IYC. - COAL DIVISION - DESCRIPTIVE LOG PAGE I 

................... LWIH ..... IIEP.III.. ............................................................................................................................................................................................. 
R C A E U W - I P -  

..................... Q. .P~  ........ 0-43 ........ n..4 AYSTWE ........ UUCWSOUOAT. ~~RDDI...OYEE 

........................ P.12 ...... L M  ......... %.I4 ............................................. CLAYSIRHE ........ !# ..r#EE....................................................................................................................... 



I 

-I= 
l-- T O T N  0.64 

C O N  
T 

0.61 

0.12 

0 2 3  

LL!L 
1.16 

C U Y S T D N  
C O N :  WOWSOCIOATED. UEATMREO 

CON: C-2. MINOR CLAYSTONE A M  SILTSTONE 

COAL: C-5 

CLAYSTONE. CARBONACEOUS 

C O N :  C - 4  
COAL: WONSOLIOATDD. Y E A m  

C U Y .  WONSOLIOATED 

ELEVAT I ON 8 1 9 6 h  
MAP CARD NUMBER r H 9 

ATTITUDE OF ROOF r NOT OBTAINED 
ATTITUDE OF FLOOR: 119/036S 
UTM COORDINATES : 6 3 4 0 9 5 W .  507920mE 

TRENCH DEPTH r 0.5311 
TRENCH Y I DTH r 0.57m 

GULF CANADA RESOURCES INC. 
C..l 0i.i.l.. 

O L W ~  curm~ 

I MT. YLAPPAN COAL PROPERTY 

I TRENCH LOG 
TRENCH LENGTH t 5 . 2 h  
TRENCH BEARING : 054. 
TRENCH SLOPE : 31. 
TRENCH BLOCK r M.N. 

KPN-TRC -83009 ' 

DUYY nn x o n  r*em I YILT~ 1 8 %  

LDODm wt xln I MlE, Ivm/o - n* C.". I 



................................ .... .... ...................... DEPM.. IIEP.M..IWTRVM S M P  .-.. SEAM 
BCa EaPlL r e i t u r a . L l e  l.lmnm 

1.11 1 . 2  0.31 CLAYSTOIIE CARD 



1 ITN 

ROCK COAL 

ATTITUOE OF ROOF r 
ATTITUDE OF FLOOR: 
UTM COORDINATES r 
ELEVAT I ON 
MAP CARD NUMBER r 
TRENCH DEPTH : 
TRENCH YIOTH t 
TRENCH LENGTH ' r 
TRENCH BEAR1 NG r 
TRENCH SLOPE r 
TRENCH BLOCK r 

COAL 

COAL1 C-4 
CARBONACEOUS %d?Tfi: IRON STAININO 

CLAYSTONE. CARBONACEOUS. COAL W S  

EWT?% &?rnRED 
CUYSTONE. CARBONACEOUS. MINOR QUARTZ V E l N l M  

COAL: C-2. MINOR C U Y  

COAL% C-3. MINOR IRON STAlNlNO 

COAL1 C-2. FAIRLY -TIERED 
C U Y S T O N  

NOT OBTAINED 
123f26N 

GULF CANADA RESOURCES INC. 
c..1 0I.l.i.. 

/ MT. KLAPPAN COAL PROPERTY 

I TRENCH LOG 

I KPN-TRC -830 10 



........................................................ ................................................................................................................................................... .......................................... 
1.65 0.25 COAL C-4.8l.K 

........................ 2*.s ......... 2.& ......... PppM ............................................. WL .... : .............. &aha ....................................................................................... 



M Y S T O N E :  HARD. MINOR CARKNACEOW IN-? 

COU: C-2. (HR CUYSTONE A M  SLTST INTERBEDS 

COAL1 C-3 
CLAYSTONE. CARBONACEWS. UlNOR WART2 VEININ( 
%$! ?;(& & ~ ~ N I N O .  FOSSIL TREE 
COAL: C-3 

ATTl TUDE OF ROOF : 
ATT I TUDE OF FLOOR: 
UTM COORDINATES : 
ELEVATION 
MAP CARD NUM0ER : 
TRENCH DEPTH 1 
TRENCH WIDTH I 

TRENCH LENGTH ' : 
TRENCH BEAR! NO : 
TRENCH SLOPE : 
TRENCH BLOCK 

NOT OBTAINED 
097/05S 
634 l3O%N. 507884n1E 
1924m 
1 9  
O.87m 
0.6% 
6 - 5 5  
014. 
19. 
M.N. 

GULF CANADA RESOURCES INC. 
5a.1 0i.i.d.. 

CYOUI m1 

I MT. KLAPPAN COAL PROPERTY 

I TRENCH LOG 

KPN-TRC-83011 ' 



84/03/14 GULF U W * 0 *  RESOURCES IWC. - COAL O I V I S I W  - DESCRIPTIVE LOG PAGE 1 

............................................................................................ ..................... D M H  ...... R€PSH..IMTRVAL .... SAW .-.. SEAN : m flw L e L U U L I P - r e  !amUIE 
0.m R.21 R &  ........ ....................... ........ ........ YSTME n*BI1iIIIWRBURB..WIO. 

C-2 .ELK 
IIIWIR..UAY..AWP..SI 

0.93 1.07 0.14 COAL C-3. ELK 

1.07 1.17 0.10 CLAVSTOYE HARD;MIWR URB;OTZ VEINING 

I 
....................... 1; iP  ....... ........................................................................................ fEwffii'gf"c;rbis ie ..lKcg......................................................................................... 1 

0.10 CLAY 

I..% 1.59 .........a ,. ................... ....................... ........ AL CyLBL 

........................ 1..5Q ........ 1..7 LAYSTOnE ........ MRQP.EL 

D WJES..HEASJIREP..1)(; ~EMVAJ 



I 
TOTAL 0.52 1 0.91 

M Y S T M .  WONSOLIDATED. U I M  S M  

!&fTB: fi?#P&%& I DATED I NTERBED 
MYSTONE. CARBONACEOUS. INTERBEDDED COAL 
COAL: C-3 
CLAYSTONE 

COALS C-2. C-3. M INTERBEDDED CLYST L SLTST 

CLAYSTONE 

ATTITUDE OF ROOF r 100/05S GW CANADA RESOURCES INC. 
ATTITUDE OF FLOOR: NOT OBTAINED c..i 01.i.1.. 

UTH COORDINATES 1 634145JnN. 5 0 7 8 5 M  wun Y m A  

ELEVAT I ON : 1900~1 
MAP CARD NUMBER r 1 9 
TRENCH DEPTH r 0.76m 
TRENCH Y I DTH r 0.5% 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 
TRENCH LENOTH r 7.3% I KPN-TRC-830 .12  .' 
TRENCH BUR1 NO r 022. 
TRENCH SLOPE r 21' 
TRENCH BLOCK r M.N. 

. - . . . . . . - - - - . - 
D U Y ~  xonrwarr I XWI 1,s 

,.ceca W. K I ~  ~ ~ . 1 1 1  I MTCI 17mm 
vmrm wn c.r. I 



I 84/03/14 GULF U N M A  REWSCES IWC. - COAL DIVISIOY - DESCRIPTIVE LOG PAGE I 
.....................

PROJECT: WN 8LBCK: W DATA SOURCE: T-12 I 



CLAYSTON. YEITHERED 

COAL: C-2. MINOR UNCONSOLIDATED CLAY 

COAL: C-2. VNCONSOLIOATEO 

CLAYSTONE. CARBONACEOUS. CON= STRlNOERS 
&AYSTfi. UIYCONSOLIOATED u: - 
CLAYSTOtE 

ELEVATION : 1 8 6 h  
MAP CARD NUMBER r 1 9 
TRENCH DEPTH r 0.7% 
TRENCH Ul DTH r 0.52111 

ATTITUDE OF ROOF r NOT OBTAINED 
ATTITUDE OF FLOOR: 134/ISNE 
UTM COORDINATES r 6341575mN. 507905mE 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

GULF CANADA RESOURCES INC. 
C..I oi.~.,.. 

C N W  -A 

TRENCH LENGTH r 6.97~1 
TRENCH BEARING r 042. 
TRENCH SLOPE r 30. 
TRENCH BLOCK r M.N. 

KPN-TRC-83013 . 
L*UI na r. r w a n  I w n  11- ' 

LOOPOD nt I. mum I MIEl IWOI,.. 
umam nn C.U. I 



................
PROJECT: KPW BLOCK: WI DATA SRRCE: TIC83013 

.................... m. M ..... . ~ . I t . . I Y T B Y A L  .... P*L(P....S~ 
Bta EBgl - I t U r a , I p _ r e  !JDaaa 

...................... O.w..W ........ L44 ........ L 4 4  ............................................. UAYSXDIIE ........ ~ S l U L E . . ~ E : M U ~ E O . . U M . . B W  ................................................................... 
0.44 0.56 0.12 COAL C-2.BLK 

..SIRXWGERS..UBBQ)(ACE 



CLAYSTONE 
MI NOR CLAYSTONE 

ARBOWCEom 

ELEVATION . : 1 9 5 h  
MAP CARD NUWBER : H 9 

ATTITUDE OF ROOF : NOT OBTAINED 
ATTITUDE OF FLOOR: 084/12S 
UTM COORDINATES r 634050SmN. 507585mE 

TRENCH DEPTH : 1 . 1 %  
TRENCH Y I DTH : 0.7% 

GULF CANADA RESOURCES INC. 
C..l DI.4.i.. 

C W  u d m l a  

TRENCH LENGTH : 4.lOm 
TRENCH BEARING r 174. 

I MT. KLAPPAN COAL PROPERTY 

I TRENCH LOO 

TRENCH SLOPE : 29' 
TRENCH BLOCK I I4.N. 

DUU ni r. ~ ~ v m  [SCALE* 1 . ~ 0  . 
LDOID n. x. a 1 D A T C ~  ~ v o ~ m  
rrmrm n, C.". I 



B 4 / W / 1 4  GULF WUO* R E W J U E S  IK. - a)*L D I V I S I W  - DESCRIPTIVE LOG PAGE 1 
-. PROJECT: KPII BLOCK: )(w DATA WRCE: TRUISJI~ 

...................... &.W. ....... D . . S  ......... 0.59 ............................................. U A Y S I I I Y E  ........ EOQF 

0.59 1.05 0.46 COAL C-2.BLK 

1.05 1 0.39 CLAYSTOWE 

CARBONACEOUS 
...................... ., .;7r .... ..r..T* ........& ..w ................................................................. ......cz, KLK ............................................................................................................................. 

COAL 
c o ~ i  c-a r c - 4  

....................... i;'7 

......... E".*rg*.'.iime 
WEWAGE 



ROCK COAL o.; CLAYSTONE. CARBONACEOUS. MINOR IRON STAINING 

T 
0.53 

%.NO. 
0.53 0355 1 COAL: C-4. WEATHERED. IRON STAINING 

'-c- - 
TOTAL 0.00 0.53 0.25% '-e <-, -.- CLAYSTONE. CARBONACEOUS 

ATTITUDE OF ROOF : 135/35N 
ATTITUDE OF FLOOR: 120/30N 
UTM COORDINATES r 6338470mN. 510635mE 
ELEVAT l ON : 1715m 
MAP CARD NUMBER : H 8 
TRENCH DEPTH : 1.43m 
TRENCH WIDTH : 0.47m 
TRENCH LENGTH : 3.13m 
TRENCH BEARING : 055. 

GULF CANADA RESOURCES INC. 
C.., Di.i.i." 

C N O U l Y  N e € R T A  

MT.  KLAPPAN COAL PROPERTY 

TRENCH LOG 

K P N - T R C - 8 3 0 1 5  . . .' . . 



84/03/14 GULF U N U U  RES-ES IWC. - COAL DIVISION - DESCRIPTIVE LOO PAGE 1 

.................. DIP.MMMMMMMDLP.IH .. I I I T B V U  .... S1lP.llP..SEAU .......................................................................................................................................................... : u fBgL IP-JtULrere - 

...................... Q.W.. .... J31) ........ Q.2 YSTDHE ........ 

...................... 113P ........ Q.58 ........ Q. YSTDIIE ........ CAR 

....................... 0.58 ........ 1.11 ......... a.53 .... D m 1  .............................. COAL ................... 

...................... I,. 11 ........ 1.1C.. LAYSI.ONE ........ 

.......................
o ~ r o f E S  IIEASUkED BW 

WEWAGE 



FORM SS 



ROW( COAL 

TOTAL 0.08 0.28 

UYST. CARE. FOSSILIFERWS. INTBD COAL LAM 

COAL: C-4. MINOR C-CEWS CLAYSTONE 

CUYSTONE. C*RBOWCEOUS. MINOR CON INTERBEOS 

ELEVATION r 169% 
MAP CARD W E R  r H 8 
TRENCH DEPTH r 0.87111 
TRENCH YIDTH r 0.50m 

ATTITWE OF ROOF r NOT OBTAINED 
ATTITUDE OF FLOOR: 125/40N 
UTPl COORDINATES r 63384204. 5106351n!Z 

TRENCH LENGTH r 3.4% 
TRENCH BEARING r 057. 

GULF CANADA RESOURCES INC. 
C"l 01.1.1.. 

C U M  -A 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 

TRENCH SLOPE r 40. m m  n~ I. mnm I s u u ,  1 , s  

TRENCH BLOCK r M.N. LODID nm J. uu I elm w w m  
H~OW na c.u. I 



84/03/16 GULF C A Y M A  REsOUKES IK. - COAL D I V I S I W  - DESCRIPTIVE LOG PAGE 1 

..................... DEPlH L..REPM.. IIUWAL .... SAIW-.. SEAM ........................................................................................................................................................................................... 
63% fagL L l t U P L L I P -  !annLm 

.......................LOO ......... 0 3 0  ........ A 2 9  ................................3P........... UAYSIDME ........ 

....................... Q.20 ........ L66 ........ 0.46 YSXfJIlE ........ CAR 

........................ 046 ........ .Q0.d2 ........ L16 U ................... 

........................ 0,.82 ........ P... 08 YSTONE ........ 1RW.S 
0.90 1.02 0.12 COAL C-4.BI.K 



ATTITUDE OF ROOF I 

ATTITUDE OF FLOOR: 
UTM COORDINATES r 
ELEVATION I 

MAP CARD NUM8ER I 

TRENCH DEPTH 8 
TRENCH YIOTH I 

TRENCH LENGTH 1 

TRENCH BEARING 1 

TRENCH SLOPE I 

TRENCH BLOCK I 

0.95- 
d m .  

T 
S1.m. 

1.11- 

CUYSTOWE. CAR8ONACEOUS. C O U  STRINOUI?) 

COIL, C-4. mwmw 

C U Y S T M .  CARBONACEOUS. MINOR COAL STRINOERS 

C O U I  C - 4  

COAL1 C-5 
CLAYSTONE. C A R B M U C E W .  MINOR.COAL AT TOP 

12W20N GW CANADA RESOURCES INC. 
1 15/20N C..S oi.a.i.. 
6 3 3 8 3 9 W .  51062SmE 
168511 
H 8 MT. KLAPPAN COAL PROPERTY 

I TRENCH LOO 



I &/03/14 WLF UlW RESWRCES IWC. -,a DIVISION - DESCRIPTIVE LOG 
................................................................................................................................................................................................................ 

PAGE 1 

PROJECT: KPH  LOCK: an DATA SCUKE: ~ ~ ~ 8 1 0 1 7  I 
0.95 1.31 0.36 03552 COAL C-4. ELK 

........................................................................................................................................... M . w L * . . o n m m  ............................................................................................................... 
1.31 1.71 0.40 

1.71 2.03 0.32 03553 COAL C-4.8LK 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
15/M*R/84 HEAD ANALYSIS SUUIIARV ......................................................................................................... 
PRDJ - KPN ANALYSIS B A S I S  TYPE - AD NAME OF STANDARD - ASTM 

DATA S S I D  SEAM SAMPLE RESIDUAL ASH% F I X E D  VOLATILE TOTAL GROSS CALORIF IC  SPQ F S I  
SOURCE I D  MOISTURE% CARBON% MATTER% SULPMlRX VALUE (MJ-KG) ......................................................................................................... 
TRC83017 

HD 1 3552 5 . 7 8  22.65 6 1 . 7 8  9 . 7 9  0.55 22.69 
HO1 3 5 5 3  7 . 2 8  11 .62  65.80 1 5 . 3 0  0 . 5 1  2 5 . 0 7  



CUISIOE. CARWNKE(HIS. C O N  STRlNOERO 

C O N S  C-4. YUlHEED 
CUYSTONE. CARBWCEOUS. MINOR COAL STRINGER! 

C U Y S T O N  

CON: C-4. Y U T M .  MINOR CUYSTONE LAMINA# 

C U T S T O N  

ATTITUDE OF ROOF r 110/2SN GULF CANADA RESOURCES I M e  

ATTITUDE OF FLOOR: 115/25N C U I  oi.i.~.. 

UTM COORDINATES : 6338355nN. 510635mE uUln 

UEVATI ON : 167% 
MAP CARD NUMOER : H 8 
TRENCH DEPTH : 0.84m 
TRENCH Y I DTH : 0 . 5 5  
TRENCH LENGTH : 3 . 4 h  
TRENCH BEAR1 NQ : OM* 
TRENCH SLOPE r 30. 
TRENCH BLOCK : M.N. 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 
KPN-TRC-83018 , 

mum wa I. mna 1 sw.£t 1,- 

LOIID ms J. o.ca I O A R S  LLVOI/U 
wt C.M. I 



........ .- 
M/03/14 GULF U W M A  RESWRCES 1%. - COAL D I V I S I W  - DESCRIPTIVE LOG PAGE 1 

.................... LWTH ...... IlEP.Tli..IMTWAL .... W.-.SEAM ............................................................................................................................... : ........................................................... 
BUL EBgl L l t i L t l L I I I I E  

....................... a..w ......... a30 ........ 0 



CUYSTONE. IRCU STAIIED 

CLAYSTONE. CARBONACEOUS 

COAL: C-4. ~ ~ E O  

CLAYSTONE. CIRBONACEWS. MINOR COAL M I W E  

CON: C-4. IUlHERED. C U Y S T O M  INTEREEOS 

CLAYSTONE. C*RBOW*CEOUS 

ATT l TUDE OF ROOF r 135/30N 
ATTITUDE OF FLOOR: 130/25N 
UTM COORDINATES t 6338335mN. 5lO62011S 
ELEVAT I ON r 166% 
MAP CAR0 W E R  : H 8 
TRENCH DEPTH r 0 . 7 h  
TRENCH Y I DTH : 0.41~1 
TRENCH LENGTH : 4.00m 

- TRENCH BEARING r 065. 
TRENCH SLOPE r 40. 
TRENCH BLOCK 8 M.N. 

GULF CANAOA RESOURCES I NC. 
C..I 01.1.6.. 

ULW * u m r  

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC-83019 .' 
ou ma I. rwnm I W S  11% 
- 
~ o a m m x  J. am I DAX* w07m 
umma mt c.u. I 

. I ~ . 5 t l m I ~ . L o . :  a/lom 



84/03/14 QAF CANADA RESOURCES 1%. - OIVISIOW - DESCRIPTIVE LOG PAGE 1 - .............. 
PROJECT: KPW BLOCK: HW DATA SOURCE: TRC83019 

0.64 1.31 0.67 03554 COAL C-4.BLK 
HER 

1.31 1.73 0.42 CLAYSTOWE CARE 
R..CO 

1 . 7 1  2.12 0.39 03555 COAL C-4  
.......................................................................................................................................... ~ T H E R E D . : . O X X O L ~ . C L A Y S 1 ~ N E . . L N ~ ~ ~ S  ............................................................. 

DENOTES MEASURED BCA 
..MAG 



FORM 99 



ROCK 

0. I S  

0.24 

I 0.15 

0.50 

I. 1.04 

C O N  - 
0.36 

0.2s 

0.21 

0.55 

- 
I .n 

CLAYSTON. C*RBOWACEOVS 

CON:  C-4. IRON STAlNlNO 

C U Y S T O N  
COALS C-4. IRCU STAlNlNO 

CUYSTONE. CIRBONACEOUS. MINOR COAL STRINOERS 

COAL: C-S. MINOR CARBONACEOUS CLAYSTON INTBO 
C U Y S T O N .  CARBONlCEOVS 

CUYSTONE. CARBOWCEWS. MINOR C O N  INTERBWS 

CON:  C-5. IRON STAININO. W C U Y S T O N  INTBO 

ATTITUDE OF ROOF r 110/3ON 
ATTITUDE OF noom I ~ O ~ N  

GW CANADA RESOURCES INC. 
C..l 01.i.1.. 

UTM COORDINATES a 63383204. 510610mE uorn -A 

N V A T  I ON r 165Om 
MAP CARD NUMBER r H B 
TRENCH DEPTH a 0.66~1 
TRENCH Y I DTH r 0 . 4 5  

MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 
I TRENCH LENOTH : 4 . 5 h  KPN-TRC -83020 ' 

TRENCH BEARINO : 075' 
TRENCH SLOPE r 45. 
TRENCH BLOCK r M.N. 

. . . . . . . . - - - - -, - 
.~ ~ 

L*U me I. u n m  IXDUI I : 
w w m m  n. u n m  1 ME8 7,0/07/- - w, c.u. I 



1.10 1 .  0.36 03556 COAL C-4. BLK 
XIRIZE 

1.46 1.61 0.15 035% CLAYSTONE BW 

2.31 2.46 0.15 035% CLAYSTOWE CARE 

PROJECT: KPM BLOCK: UU DATA SOURCE: TRUL3020 

................... m.m ...... O E ~ . ~ . . I ~ P V A L  .... S*LIP .... s w  .............................................................................................................................................................................................. 
BUL EBPL LJuIsLrere l J u a ! i a o E s C R I P r I D U  

. ui-..+n ..... a26 -... UrsrmE ..... om . . ---,--A . . . . .  FLOW 





.* 0.10 

J, 0.0s Si 
TOTAL 0.40 

CUYSTON 
COAL 
CUYSTONE 
CUYSTONE, CARBONICEWS &p& . CAReONACEOUs . CAReOWCEWS 

CUYSTDIE 

CUYSTOIIE. CARBOWICEMIS. MINOR COAL UI(INAE 

ELNAT I ON : 1848m 
MAP CARD NUWER r H 8 
TRENCH DEPTH r 1.4311 
TRENCH VI DTH r 0.7% 
TRENCH LENGTH r 6.00m 
TRENCH BEARINO r 055. 

ATTITUDE OF ROOF r 110/40N 
ATTITUDE OF FLOOR: 130/30N 
UTn COORDINATES r 6339JZOd. 509545mE 

I MT. KLAPPAN COAL PROPERTY 

GW CANADA RESOURCES INC. 
e..i oi.i.i- 

WM rumr 

TRENCH LOO 

K P N - T R C - 8 3 0 2 1  

TRENCH SLOPE r 20' c a w  n, D .ru: I 'RILLS. I I S  

TRENCH BLOCK r n.N. .OOPID wt J. ~a I MTTS mo1/aa - I T ,  C.U. I 



84 /03 /14  GULF W U D A  RESOURCES IWC. - COAL D IV IS IOY  - DESCRIPTIVE LOG PAGE 1 

....................... L W  ........ Ra4Q ........ 0.M ............................................ .CLAYSIRME ........ GBIY.T:BWIUI'. .. RODE ............................................................................................................ 
0.40 0.51 0.11 COAL LT.BN 

.......................................................................................................................................... M E  ...a Y . . B . . U Q L I D A T . . I  ..................................................... 
ROW STAINING 

......................................................... .&. .il. ................................................................................................................................................................................................................... 
0.86 1.04 . COAL C-3.BLK 

W L L  TO BRIGHT BANDED; M I W R  CLAYSTONE; 
..SIAIYLN 

1.04 1.09 0.05 CLAYSTOWE CARE 
LOOR 

1.09 1.19 0 .10 COAL C-4.BLK 
.......................................................................................................................................... W . . ~ A N D ~ . L M I N ~ . . C U Y S I Q ~ E ; . Q X I D I ~  ................................................................. 

1.19 1.25 0.06 CLAVSTOYE W R B  

1.25 1.73 0.46 CLAVSTOIIE GRAY-BROIIW 

* DEMOTES MEASURED I)O. 

............................
2.76 3.06 0.30 CLAYSTWE IRON STA1WIWG:GRAY-BROIIW 



ATTITUDE OF ROOF 1 

ATTITUDE OF FLOOR: 
UTM COORDINATES I 

ELEVATION I 

MAP CARD NUMEER I 

TRENCH DEPTH 1 
TRENCH YIDTH I 

TRENCH LENGTH : 
TRENCH BEAR1 NG I - - - 
TRENCH SLOE I 45. 
TRENCH BLOCK t M.N. 

CLAYSTONE. YUTHERm 
CLAYSTON. CARBONACEOUS 
COAL 

CLAYSTOM. CAPBONACEOUS. IRON STAININO 

CUYSTONE. IRON STAININQ 

CUYSTONE. CARE. U r n .  mR COAL FRA-S 

SILTSTONE. IRON STAlNlNO 

GULF CANADA RESOURCES INC. 
C..l 0l.i.i.. 

CILDUI I U D T A  

I MT. KLAPPAN COAL PROPERTY 

TRENCH LOG . 
KPN-TRC-83022 ' 



04/03/14 GULF UWNA RESOU(KES IK. - COAL DIVISIOY - DESCRIPTIVE LOG PACE 1 
....... ..... 

PROJECT: ICPW O L m :  rn DATA SQIR~E: TRUL3022 

.......................DEPTH ...... DEP.IH..IYTRVM .... UWUWUW..SEU4 
EBgL I P - l t l l P L r e r e  ILTHPLPEY 

........................ LGU ........ Q-73 ........ Q.73 YSIWE ........ !3 ......................................................................................................................................... 
OXIDIZED 

......................... a-75 ........ QAQ ........ n . . ~  

......... ........ ....................... .Q..~Q I..I~ a..a PAL ................... M... BLKI(H€A 

........................ L.13 ........ llH.HHHHHHHH~ .. 31 

........................ LA4 ....... .1.50 ........ 0.. LAYSTWE ........ I 
1.50 1.89 0.39 

BW..SII I~;COII . .F.R&WIMT.I  
1.89 2.89 1.00 SILTSTONE GRAY-BROW:IROW STAINING 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  M.S.  
15/MAR/84 SIMPLE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED M I S S I N G  TOTAL 
SOURCE I 0  FROM TO REC COAL ROCK COAL ROCK COAL-ROCK 



ROCK I C O N  

0.0.. 

0.19 
0.w 

0.37 

T 
SA. No. 

O r  

0.53 

0.m- 

COAL: C-2 

CLAYSTONE 

ATTITUDE OF ROOF : 170/30E 
ATTITUDE OF FLOOR: NOT OBTAINED 

GULF CANADA RESOURCES I NC. 
C.., 0I.l.i.. 

UTM COORDINATES r 6339275mN. 5 0 9 4 4 5 E  
ELEVAT I ON r 177% 
MAP CARD NUneER : H 8 MT. KLAPPAN COAL PROPERTY 

- 

TRENCH DEPTH : 0.83m 
TRENCH Y I DTH a O.SOm 
TRENCH LENGTH a 4 . 9 0 ~  
TRENCH BEARING r 075. 

TRENCH LOG . 
KPN-TRC -83023 , 

TRENCH SLOPE : 20. 
TRENCH BLOCK 8 M.S. 

DIU ma 0. YV 1 SUB 11- 

I.- ms J. ~a l OAR* o ? / o ~ m  
umww ma C.U. I 

1 1 1 0 1 J 1 1 0 1 ~ . L O :  NlMI 



84/03/14 GIAF UWbDA RESOURCES IK. - QUL DIVISION - DESCRIPTIVE LOG PACE 1 
.....................

PRWECl: KPY BLOCK: M DATA SOURCE: TRUIW23 

.... ...................... DEPUl...... DEPIH..IKTRVAL SAW..  SEAM 
&a EBPLL IP-MIPLIP-IP-  Lum.Q!a 

....................... ......... Q.M) ........ Q..6 ........ 
CAR 
R(IP 

0.79 0.87 0.08 COAL C-4.BLK 
............................................................................................................................. QTL..~ElHI~G~IRQ~..STAIHlffi .......................................................................................... I 

0.87 1.24 0.37 CLAYSTONE CAR0 

1.24 1.76 0.52 03559 COAL C-4. 8LK 
I I I P n . . S I N ~ G : H I W P R . . C A R B . . E U Y S I ~  

1.76 l.% 0.20 03559 COAL C-2. 8LK 

l .% 2.46 0.50 03559 





C O N :  UTW.  WR CARE CLYST. UIIINAE. FE STN 

-. .-8 "-- ?MINOR COAL STRINOERS 

n. CARS. CON ~ I N A E .  IRON STAININQ 

TRENCH SLOPE r 40. ~ ~ n a  c. *mu I DWI I ,w 
TRENCH BLOCK r n . ~ .  LP.OID ns J. am I OAR* I Y O ~ / ~  - ns c.r. I 

ATTITUDE OF ROOF r NOT OBTAINED 
ATTITUDE OF FLOOR: NOT OBTAINED 
UTM COORDINATES r 63391WmN. 509395mE 
ELEVATION r 1690III 
MAP CARD NUMBER r H 8 
TRENCH DEPTH r 0.771~ 
TRENCH UI  DTH r 0.2h 
TRENCH LENGTH r 4.00111 
TRENCH BEARING t 070. 

GUF CANADA RESOURCES I NC. 
C..I 01.3.i.. 

SYm -1 

MT. KLAPPAN COAL PROPERTY 

TRENCH LOG 

KPN-TRC -83024 ' 



.......................... C2. ....... .........................C2........0,h7..........................C2........0,h7.QPP67 77777777~&5 .... OH60 ........................... ...SILXSTP1(E ...... ..,UIlCPWSOLIDA~E 

0.67 0.79 0.12 03WO CLAYSTOWE CARE 

0.79 0.87 0.011 03960 





GULF CANADA RESOURCES I N C .  - COAL 0 I V . I S I O N  K.U. 
15/MAR/84 SIMPLE SAMPLE SUMMARY PAGE 1 

APPARENT THICKNESS 
KLAPPAN PROJECT . 



.L I 
TOTAL 0.00 I 0.90 

ATTITUDE OF ROOF : 
ATTITUDE OF FLOOR: 
UTM COORDINATES : 
UEVAT l ON : 
MAP CAR0 NUMBER t 
TRENCH DEPTH : 
TRENCH YIDTH I 

TRENCH LENGTH : 
TRENCH BEAR1 NO : 

14M85S 
NOT OBTAINED 
6342385mN. 510220mE 
192% 
1 8  
1 &On, 
0.70111 
3.90III 
060- -- 

TRENCH SLOPE : IS-  
TRENCH BLOCK : K.H. 

CLAYSTONE. CAW. w4 COAL 

CLAYSTONE. YTHIOD. W C O N .  BR)1 

COAL: WON. W CLYST, CARE 

G U F  CANADA RESOURCES I NC. 
c..1 01.1.1.. 

CUOUI Y l l l T A  

( MT. KLAPPAN COAL PROPERTY 

TRENCH LOO 

KPN-TRC-83045 



8+/03/14 GULF CANUU RESOUICES IK. - W U  OIVISIOI( - DESCRIPTIVE LOG PAGE 1 
.................................................................................................................................................................................................................... .................................................. -. .. 

PROJECT: KPI BLOCK: KH WTA SOURCE: TRCII3043 

...................... Q..aQ ........ L.89 . . .  w ......................................... S T  . . .  B ................................................. 
MINOR COAL ROOF: UEATHERED 



1 GULF CANADA RESOURCES I N C .  - COAL D l V l S l O N  
16/MAR/84 HEAD ANALYSIS SUWARY 

I 

PROJ - KPN ANALYSIS BASIS TYPE - AD NAME OF STANDARD - ASTM 

FORM ee 







APPENDIX IV 
VOLUME I1 

Diamond Drill Hole Data 



FOREWORD 

The data contained within Volumes I and I 1  represent the results 

of the diamond drilllng program. Appendix I 1  i s  arranged sequentially 

by drill hole, with header, core logs and geophysical logs contained in 

each section. 



APPENDIX I1 
Diamond D r i l l  Holes 

and 
Geophysical Logs 

VOLUME I 

Foreword 

Loging Form - Descr ipt ions,  Input  Procedures and Abbreviat ions 

DDH83001 -Location Map 
-Header Data 
-Generalized S t r i p  Log 
-Apparent and True Thickness Coal Seam Data 
-Sample Summary 
-L i tho log ic  Descr ip t ion 
- D r i l l  Hole S t r i p  Log 1:200 
-Geophysical Logs (Deviat ion p r in tou t ,  Deviat ion p l o t ,  1:40 
expanded, 1 :200) 

DDH83002 -Location Map 
-Header Data 
-Generalized S t r i p  Log 
-L i  tho1 ogic Descr ip t ion 
- D r i l l  Hole S t r i p  Log 1:200 
-Geophysical Logs (Dev ia t ion p r in tou t ,  Deviat ion p lo t ,  1 :40 
expanded, 1 : 200) 

DDH83003 -Location Map 
-Header Data 
-Generalized S t r i p  Log 
-Apparent and True Thickness Coal Seam Data 
-Sampl e  Summary 
-L i tho log ic  Descr ip t ion 
- D r i l l  Hole S t r i p  Log 1:200 
-Geogpysical Logs (Deviat ion p r in tou t ,  Deviat ion p lo t ,  1:40 
expanded, 1 :200) 

I N  POCKET 
-1:50 000 D r i l l  Hole Locat ion Map 



APPENDIX I1  
Diamond D r i l l  Holes 

and 
Geophysical Logs 

VOLUME I1 

WKD83001 -Location Map 
-Header Data 
-Generalized S t r i p  Log 
-L i tho log ic  Descr ipt ion 

WKD83002 -Location Map 
-Header Data 
-Generalized S t r i p  Log 
-Apparent and True Thickness Coal Seam Data 
-Sample Summary 
-L i  tho1 ogic Descr ipt ion 

WKD83003 -Location Map 
-Header Data 
-General i r e d  S t r i p  Log 
-Apparent and True Thickness Coal Seam Data 
-L i tho log ic  Descr ipt ion 

WKD83004 -Location Map 
-Header Data 
-Generalized S t r i p  Log 
-Apparent and True Thickness Coal Seam Data 
-Sample Summary 
-L i tho log ic  Descr ipt ion . 

WKD83005 -Location Map 
-Header Data 
-Generalized S t r i p  Log 
-Apparent and True Thickness Coal Seam Data 
-L i tho log ic  Descr ipt ion 

WKD83006 -Location Map 
-Header Data 
-Generalized S t r i p  Log 
-Apparent and True Thickness Coal Seam Data 
-L i tho log ic  Descr ipt ion 

I N  POCKET 
-1:50 000 D r i l l  Hole Locat ion Map 



LOGGING FORM 
DESCRIPTIONS AND INPUT PROCEDURES 

AND ABBREVIATIONS 

PROJECT, BLOCK 

DESCRIPTION - The p ro jec t  denotes the explorat ion program 
t o  which the data source belongs. The block 
i s  a sub-division o f  the p ro jec t  and can be 
an a r b i t r a r y  o r  geopraphical d iv is ion.  

INPUT PROCEDURE - Each p ro jec t  has a three character code which 
i s  va l idated on data entry. The exact same 
code must be used f o r  each data source on a 
pro ject .  Two characters are allowed f o r  block 
designation. I f  there i s  no block designation 
required enter an "XX" f o r  t h i s  f i e l d .  

DATA SOURCE 

DESCRIPTION - A l l  d r i l l  holes, adi t s ,  trenches and i f  
desired outcrops are data sources. Any 
l oca t i on  from which data i s  obtained i s  a 
data source. 

INPUT PROCEDURE - E igh t  characters are allowed f o r  the hole 
number. The f i r s t  three are f o r  d r i l l  hole o r  
data source type (RDH , DDH , ADT, TRC, OTC) . 
The next two characters record the year and 
the  l a s t  three characters are f o r  sequence 
number (e.g., the f i r s t  hole i s  001). This 
must be completed f o r  every page. 

SHEET NUMBER 

DESCRIPTION - This i tem essent ia l l y  a page number should 
the various pages become disordered. 

INPUT PROCEDURE - The Sheet number i s  not ac tua l l y  entered i n t o  
the  computer. Enough space i s  provided t o  
inc lude the page number and t o t a l  number o f  
pages (e.g., 2 o f  31). 



.' GROUP, FORMATION, MEMBER 

DESCRIPTION - These data items help t o  describe the 
s t ra t ig raph ic  pos i t ion  o f  the components on 
the sheet. 

INPUT PROCEDURE - Completion o f  these spaces i n  not necessary 
during the core logging procedure and may n o t  
even be possible a t  t h a t  time. Later, the 
spaces need to be completed only when one o f  
the items changes since any previous entry i s  
car r ied  along. Should one o f  these items 
change, a new page must be s tar ted insur ing 
tha t  a l l  componentsonany page belong t o  the  
same group, formation or member. 

SEAM 

DESCRIPTION - The name appl ied to a s t ra t ig raph ic  i n te rva l  
containing coal. The s t r a t i  graphic i n t e r v a l  
may be composed o f  one o r  any number o f  
components. 

INPUT PROCEDURE - This space may or  may not be completed during 
core logging, but  should i f  possible, be 
completed before data entry. Seam s p l i t s  can 
be l abe l l ed  using l e t t e r s .  

NOTE: A new page must be s ta r ted  f o r  each - 
seam so tha t  a l l  components on the 
sheet apply t o  t h a t  seam designation. 

STRATIGRAPHIC UNIT 

DESCRIPTION - An a r b i t r a r y  informal sub-division o f  a 
member o r  formation t o  f a c i l i t a t e  co r re la t i on  
i n  any p a r t i c u l a r  area. 

INPUT PROCEDURE - Ind ica t ing  the s t ra t ig raph ic  u n i t  i s  
completely opt ional .  I f  a new or d i f f e r e n t  
s t ra t ig raph ic  u n i t  i s  added, a new page must 
be s ta r ted  since the s t ra t ig raph ic  u n i t  
applies to a l l  components on the page and i s  
ca r r i ed  on t o  succeeding pages unless 
changed. 



' BCA 

DESCRITP ION - The bedding t o  core angle i s  the ange between 
the long i tud ina l  core axis and the bedding. A 
v e r t i c a l  hole in te rsec t ing  hor izontal  s t ra ta  
would produce a BCA o f  90". 

INPUT PROCEDURE - The BCA appl ies to a component or i n te rva l  o f  
core. It should be recorded t o  the nearest 
degree. 

BOXIMARK 

DESCRIPTION - These are two separate items entered i n t o  
same column. The box i s  the number assigned 
t o  a box o f  core by the d r i l l e r s  and since 
a l l  core i s  placed i n  a box, each component 
w i l l  have an associated box number. The mark 
o r  marker, i s  the d r i l l e r s  footage o r  
"meterage" values found on tags w i th  the 
box. 

INPUT PROCEDURE - Since the box pertains t o  a series o f  
components ra ther  than j u s t  one, an arrow 
down the edge o f  the column i s  necessary t o  
i 11 us t ra te  t h i s  t o  the data entry personnel 
(see examples). The box number can be entered 
on a 1 ine  t o  i t s e l f .  I n  order t o  help 
d is t ingu ish  d r i l l e r s  depth markers from box 
numbers, the markers must be l abe l l ed  
according to the un i t s  used. The d r i l l e r s  
marker should be entered on the same l i n e  as 
the next component, therefore, where a marker 
exists,  i t imnedi a te ly  preceeded the 
component described on the same 1 i ne. 

INTERVAL THICKNESS 

DESCRIPTION - The length o f  a component as measured along 
the length o f  the d r i l l  core. 

INPUT PROCEDURE - Values should be entered i n  metres to the 
nearest centimetre. 
Enough space should be l e f t  between i n te rva l  
l i n e s  t o  enter l o s t  core a t  a l a t t e r  time. 



DEPTH FROM, DEPTH TO 

DESCRIPTION 

INPUT PROCEDURE 

LITHOLOGY THICKNESS 

DESCRIPTION 

INPUT PROCEDURE 

SAMPLE I.D. 

DESCRIPTION 

INPUT PROCEDURE 

ROCK TYPE 

DESCRIPTION 

INPUT PROCEDURE 

- These are the depths o f  the s t a r t  and end o f  
each component. The d i f ference between the 
two equals the i n te rva l  thickness. 

- The computer only needs the "depth from" o f  
the f i r s t  component to s t a r t  w i th  and w i l l  
ca lcu la te  a l l  others i f  necessary. I f  a depth 
from i s  not  provided f o r  the f i r s t  component, 
zero w i l l  be assumed. These columns can be 
used when adjust ing the logs ' and determining 
1 i thology thickness. 

- The thickness o f  a l i t h o l o g i c  u n i t  which may 
be the sum o f  several components. 

- The l ighology thickness must be entered on 
the same l i n e  as the l a s t  component which 
comprises it. C o m p l e t i o G f  t h i s  column i s  
no t  necessary, as are not  p a r t  o f  the formal 
report .  

- I d e n t i f i c a t i o n  o f  the sample co l lec ted  over 
one o r  serveral components. 

- The sample I D  must be entered on the l i n e  
w i t h  the f i r s t componen t  t h a t  comprises i t  
and an arrow down t h a t  column t o  the l a s t  
component t h a t  comprises the sample. 

- The dominant type o f  l i t h o l o g y  which 
comprises the component and general ly i s  
determined megascopically. 

- Rock type can be wr i t t en  out  i n  f u l l  o r  
abbreviated; however, consistency i s  
important. Should two successive components 
have the same rock type, an arrow can be 
drawn down the  column i nd i ca t i ng  t h a t  the 
same l i t h o l o g y  applies to those components as 
we1 1. 



MODIFIER 

DESCRIPTION - A desriptive adjective which further defines 
the rock type. 

INPUT PROCEDURE - Only the following codes are allowed in th is  
col umn : 

For Rock 

P BLY 
SSY 
SLTY 
CLYY 
CARB 
GYP 
FER 
PYR 

GRAIN SIZE 

For Coal 

Pebbly) C- 1 
Sandy) C- 2 
Si l ty)  C- 3 
Clayey) C-4 
Carbonaceous) C- 5 
Gypsi ferous) C- 6 
Ferrugi nous) 
Py r i t i c )  

DESCRIPTION - A term categorizing the size of mineral 
particles that  comprise a rock or sediment. 

INPUT PROCEDURE - Only the following codes are allowed in the 
grain size column. 

CBL 
P BL 
G RAN 
V CG 
CG 
MG 
FG 
V FG 

Cobble) 
Pebble) 
Granular) 
Very Coarse Grained) 
Coarse Grained) 
Medium Grained) 
Fine Grained) 
Very Fine Grained) 

NOTE: I f  one needs to s ta te  a range 
between two grain sizes (e.g., 
medium to  coarse grained) then 
record a minus sign af ter  the code 
t o  express the presence of the 
next coarsest grain size. (e.g., 
MG- 1. 



SORTING 

DESCRIPTION - Ind icates the degree o f  s i m i l a r i t y  i n  gra in  
size. 

INPUT PROCEDURE - Only the fo l low ing  codes are allowed i n  the 
so r t i ng  column: 

VPR (Very Poor) 
PR (Poor) 
MOD inoderate) 
WEL (We1 1 ) 
VWEL (Very We1 1 ) 

COLOR 

DESCRIPTION - The co lo r  o f  the component. 

INPUT PROCEDURE - Only the fo l low ing  codes are allowed i n  the 
co lo r  column: 

BLK (Black) 
BN (Brown) 
BF (Buf f )  
GN (Green) 
GY (Grey 1 
MAR (Maroon) 
ORNG (Orange) 
PURP (Purple) 
YEL (Ye1 low) 
TAN (Tan) 
BLU (Blue) 
WH (White) 

COLOR MODIFIER 

DESCRIPTION - Modif ies o r  f u r t he r  defines the co lo r  o f  a 
component. 

INPUT PROCEDURE - Only the fo l low ing  codes are allowed i n  the 
co lo r  modi f ier  column: 

DK (Dark) 
M i ~ e d i u m )  
LT (L igh t )  
LT-M (L iqh t  t o  Medium) 
M-DK ( ~ e i i u r n  t o  Dark) 
LT-DK (L igh t  t o  Dark) 
S-P ( S a l t  and Pepper) 
WEATH (Weathered) 



BEDDING 

DESCRIPTION - Planes d i v i d i ng  sedimentary rocks o f  the same 
o f  d i f f e r e n t  1 i thology. 

INPUT PROCEDURE - Only the fo l lowing codes are allowed i n  the 
bedding column: 

MAS (Massive) 
VTHKB (Very Thick Bedded) 
THKB (Thick Bedded) 
MB (Medium Bedded) 
VTHNB (Very Thin Bedded) 
THNB (Thin Bedded) 
LAM (Laminated) 

NOTE: See page 55 o f  F i e l d  Manual f o r  
- c r i t e r i a .  

SEDIMENTARY STRUCTURES 

DESCRIPTION - Any s t ructure i s  a sedimentary rock. 

INPUT PROCEDURE - Only the fo l low ing  codes are a1 lowed i n  the 
sedimentary s t ructure column. (The column can 
only accommodate one o f  the codes, addi t ional  
s t ructures should be mentioned i n  the 
notes). 

XBDG (Cross Bedding) 
WRMBUR (Worm Burrow) 
RIPMK (Ripple Marks) 
BIOTRB (Bioturbated) 
RTB ( Root1 e t  Bed) 
S SD (So f t  Sediment Deformation) 

CORE STATE 

DESCRIPTION - The condi t ion o r  qua1 i t y  o f  the core f o r  a 
given component. 

INPUT PROCEDURE - Only the fo l lowing codes are allowed i n  the 
core s ta te  column: 

PWRD (Powdered) 
VSHRD (Very Sheared) 
SHRD (Sheared) 
VBRKN (Very Broken) 
BRKN (Broken) 
SLD (So l id )  



~. 

NOTES 

DESCRIPTION 

INPUT PROCEDURE 

KEY BED 

DESCRIPTION 

INPUT PROCEDURE 

- Relevant addi t ional  comments on a p a r t i c u l a r  
component which add t o  the descript ion. 

- Abbreviations can be used bu t  t h i s  i s  not 
necessary. A maximum o f  250 characters i s  
allowed f o r  i n  the notes f o r  each component. 
Th is  should not  l i m i t  the l i t e r a r y  t a l e n t  o f  
most geologists. 

- An i d e n t i f i a b l e  bed occurr ing a t  a p a r t i c u l a r  
s t ra t i g raph i c  pos i t ion.  

- Enter Y i f  it i s  a Key Bed. 



MU. KLAPBAN G O A L  PROPERTY 
1983 DIAMOND DRILL HOLE 

DDH8300 1 

LEGEND 
+Cc * PREPARED RAIL BED 
- - - - -  PROVINCIAL PARK BOUNDARY 

HQ DIAMOND DRILL HOLE - 1983 

0 AIX WlNKlE HOLES - 1983 001-006 
+ ADlT 1983 

LICENCE AREA 

L 
- - - - - -  LICENCES UNDER APPLICATION 

SCALE 

0 1 2  3 4 s k m  - 
OULF CANADA RESOURCES INC. 
09/03/84 @' 



DY MO YR 
START DATE 01 /08/83 

END DATE 08/08/83 

COMRACTOR J . T . THOMAS OPERATOR GCRI 
GEOLOGIST I<. JENNER SURVEYOR 

REMARI<S 410 L I T R E S  OF D I E S E L  INTRODUCED I N T O  D R I L L I N G  FLU1 
D AT  A DEPTH OF 45 METERS 

GCRI COAL D I V I S I O N  LOCATION PROJ I<PN BU< L R  DS DDH83001 
I -  ----- ---------- ------ XE====lt-=-===----====I- 

PROVINCE BC ELEVATION (M) 1841.00 
LICENCE / LEASE NUMBER --------- 

CHOOSE ONE LCCATION TYPE AND INPUT THE CORRESPONDING NUMBER - 
* 

I I UTM: ZONE 09 NORTHING 6344261.00 EASTING 505704.00 I ..................................................... I 
I 2 LAT-LONG: L A T  571436 LONG 1285420 I 
[------------------------------------------------------- I 

DIMENSIONS AND ORIENTATION: 

LENGTH (M) 299.40 I N C L I N A T I O N  90.0 AZIMUTH ---. - 
S I Z E  WIDTH --.- S I Z E  HEIGHT 
ROOF STRIKE D I P  D I R  
FLOOR STRII<E D I P  D I R  

CASING DEPTH (M) 3.66 CEMENT(Y ,-) - PLUG(Y,-) - PIEZ(Y , - )  - 
AQUIFER M P T H S  (M) -- - - . -_ ___- __ 
LOST CIRC. DEPTHS (M) 37.45 42.60 



1983 DIAMOND DRILL  HOLE 
DDH8300 1 

SEAM 

I 

G UPPER 
G LOWER 

F 

SEAM THICKNESS 

5.5m 

SCALE: 1:1000 
QU-F CANADA RESKRCES INC. 
09/03/84 



GULF CANADA RESOURCES INC. 
C O A L  D I V I S I O N  COAL SEAM DATA SHEET 

R E S I S T I V I T Y  APPARENT DENSITY GRAMS/cc ------,,,-,,,---- APPARENT THICKNESS 
DRILL NO. KPN-DDH83001 SEAM I SEAM INTERVAL 2 6 . 9 0  m - 3 2 . 6 8  rn 

0 
1 SCALE 1 :40 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
FORMATION KLAPPAN SEQUENCE 

DENS1 TY SCALE ? 4 '? 9 ? ? '? ? '? ? '4 ? Q! ? 2 "i O 0 

l NTERVAL 
(rn) SAMPLE PROXIMATE ANALYSIS 

- - - - - - - N N N N N N N N 01 
I I I I I I I I I I I I I I I I I DEPTH COAL 

SEAM 
LOG 

x 
REC . 
- 

- 

9 2 . 1  

COMPOS. 
R E S I S T I V I T Y  
SCALE KOHM m 

-- 

ROCK COAL :AL. VAL 
MJ/KG 

0. LOG 



GULF CANADA RESOURCES INC. 
COAL D I V I S I O N  COAL SEAM DATA SHEET 

APPARENT DENSITY GRAMS/cc ----------------- R E S I S T I V I T Y  
D R I L L  No. KPN-DDH83001 SEAM 

0 
nrll", 7" e r a ,  c s * 0 5: ,, 0 r- 0 

m 

APPARENT 
SEAM INTERVAL 

TH l CKNESS 
7 4 . 7 3  m - 7 9 . 3 8  m 

SAMPLE 
% 

REC . 
PROXIMATE ANALYSIS I I I 1 I I I 1 I I I I I I I I 

R E S I S T I V I T Y  . 1 1 b I A I  ROCK COAL 
- 

ASH :AL. VAL. 
MJ/KG NUMBER COMPOS . SCALE KOHM m I 



GULF CANADA RESOURCES INC. 
COAL D I V I S I O N  COAL SEAM DATA SHEET 

APPARENT DENSITY GRAMS/cc ---------,,-----, R E S I S T I V I T Y  
DRILL NO. KPN-DDH83001 

1 :40  
0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 

DENS l TY SCALE 9 '? '4 ? "! 1 4 ? '4 5 '? - ? - 9 - 9 - - - N N 
9 - N N N N N N N 

APPARENT 
SEAM INTERVAL 

TH l CKNESS 
133.42 m - 139.19 m SEAM G UPPER 

FORMATION KLAPPAh SEQUENCE 

I NTERVAL 

ROCK COAL 

X 
REC . 

SAMPLE PROXIMATE ANALYSIS I I I I I I I I I I I I I I I I I 
SE AC 

RFSISTIVITY COMP 
DEPTH I1 ,111 

NUMBER COMPOS. :AL. VAL. 
MJ/KG 

- -  
SCALE KOHM m I 2 3 4 5 6 7 8 9 I 



GULF CANADA RESOURCES INC- 

COAL SEAM DATA SHEET 
COAL D I V I S I O N  

APPARENT DENSITY GRAMS/cc ---------,------- R E S I S T I V I T Y  
DRILL NO. KPN-DDI 

I 1 :40 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 " 

DENS1 TY SCALE ? * "2 '4 5 a! ? 9 - - - 'U "2 4 "? '4 
N 

? 
N 

a! - - - N N N 
01 - N N N N N 1 NTERVAL 

I I I I I I I I 1 I I I I I I I I SEAM DEPTH COAL (m) 
I -- .... -., COMP. (rn) SEE' 

KtSISIIVIIT 
SCALE KOHM m 

I 
LOG 

I I LVV I ROCK I COAL 

- 
x 

REC . 

APPARENT 
SEAM INTERVAL 

TH l CKNESS 
142.45 rn - 144.75 m 

SAMPLE I PROXIMATE ANALYSIS 

NUMBER 



GULF CANADA RESOURCES INC. 
COAL SEAM DATA SHEET COAL D I V I S I O N  

APPARENT DENSITY GRAMS/ce ---,,,----------- R E S I S T I V I T Y  APPARENT THICKNESS 
DRILL NO. KPN-DDH83001 SEAM F SEAMINTERVAL 180.62 m - 185.52 m 

0 0 
SCALE 1 :40 

0 0 0 0 0 0 0 0 0 0 0 0 
FORMATION KLAPPAN SEQUENCE 

0 
DENS l TY SCALE r! 4 '? a! ? ? '? 4 '? 4 (D 4 I I I 2 

l NTERVAL 
( m )  SAMPLE PROXIMATE ANALYSIS I I I 1 I I I I I I I I I I I I I I 1 SEAM I DEPTH 

R F S l S T l V l T Y  COMP. ( m l  
X 

REC. 

- 

- 

100 

COMPOS . ROCK :AL. VAL, 
MJ/KG COAL NUMBER MOIST 

- 

1.42 

- 

- 

ASH 
- 

36.68 

- 

- 



GULF CANADA RESOURCES INC. 
COAL SEAM DATA SHEET COAL D I V I S I O N  

APPARENT THICKNESS 
DRILL NO. KPN-DDH83001 SEAM E SEAM INTERVAL 209.60 rn - 210.94 m 1 SCALE 1 :40 FORMATION KLAPPAN SEQUENCE 

APPARENT DENSITY GRAMSIcc ---,,,,--,,,-,-,- R E S I S T I V I T Y  

l NTERVAL 
( m )  DEPTH SEAM 

COMP. 

SAMPLE PROXIMATE ANALYSIS 
j! 

REC . 
- 

- 

97.8 

R E S I S T I V I T Y  
SCALE KOHM rn I 2 3 4 5 

NUMBER ROCK COAL COMPOS . CAL. MJ/KG VAL 



D R I L L I N G  
DEPTH 

l m l  

l NTERVAL 

LOG 

SAMPLE - 
cowos. 

COMPOS l TE 

COAL/ROCK 
TOTAL 

MINING 
SECT l ON 

COAL/ROCK 
TOTAL 

GULF CANADA RESOURCES I N C .  

MT. KLAPPAN COAL PROPERTY 
SEAM DETAIL 

TRUE THl CKNESS 

DOH8300 1 

SEAM I 

O R A W B I I  C.LDUlE I SClCEt 1 8 4 0  

h m m  nri C. u ~ ~ ~ ~ r r a  / DATE, FEB 198+ 



ORlLLlNO COAL 
DEPTH SEAM 

( m l  LOO 

l NTERVAL 
I m t  

ROCK 1 COAL 

MINING 

TOTAL TOTAL 

X 
?EC . 

32.8 

100 

100 

GULF CANADA RESOURCES INC. 

MT. KLAPPAN COAL PROPERTY 
SEAM DETAIL 

TRUE THICKNESS 

DDH8300 1 

SEAM H 

N W E R  

06360 

06361 

06362 

SAMPLE 



COAL 

LOO 
ROCK COAL 

SAMPLE :OMPOS I TE 

COAL/ROCK 
TOTAL 

GULF CANADA RESOURCES INC. 

MT. KLAPPAN COAL PROPERTY 
SEAM DETAIL 

TRUE THICKNESS 

DDH8300 1 

SEAM G UPPER 



I NTERVAL 
D R I L L I N G  

DEPTH 
I nl LOO 

COAL 

X 
REC . 
- 

- 

6.5 

- 

SAMPLE 

COAUROCK 
TOTAL 

MINING 
SECT l ON 

COAUROCK 
TOTAL 

GULF CANADA RESOURCES INC. 

MT. KLAPPAN COAL PROPERTY 
SEAM DETAIL 

TRUE THICKNESS 

DDH8300 1 

SEAM G LOWER 



l NTERVAL 
O R l L L l N O  

DEPTH 
in1 LOO 

SAMPLE :OMPOS I TE 

COAUROCK 
TOTAL 

MINING 
SECT l ON 

COAWROCK 
TOTAL 

GULF CANADA RESOURCES INC. 

- - 

MT. KLAPPAN COAL PROPERTY 
SEAM DETAIL 

TRUE THICKNESS 

ODH8300 1 
SEAM F 



l NTERVAL 

ROCK COAL 

SAMPLE COMPOS l TE 

COAL/ROCK 
TOTAL 

COAUROCK 
TOTAL 

GULF CANADA RESOURCES INC. 

MT. KLAPPAN COAL PROPERTY 
SEAM DETAIL 

TRUE THICKNESS 

DOH8300 1 

SEAM E 



GULF CANADA RESOURCES I N C .  - COAL D I V I S I O N  
15/MAR/84 SIMPLE SAMPLE SUMMARY 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVERED 
SOURCE I D  FROM TO REC COAL . ROCK 

M I S S I N G  
COAL ROCK 

TOTAL 
COAL-ROCK 

FORM 991 



DATA SEAM 
SOURCE 

GULF CANADA RESOURCES I N C .  - COAL O I V I S I O N  
15/MAR/84 COMPOSITE SAMPLE SUMMARY 

APPARENT THICKNESS 
KLAPPAN PROJECT 

COMP 
I 0  

DOH83001  
SEAM I 
SEAM I 
SEAM H 
SEAM H 
SEAM H 
SEAM G 
SEAM G 
SEAM F 
SEAM E 

SAMPLE 
FROM 

6 3 5 8  
6 3 5 9  
6 3 6 0  
6 3 6 1  
6 3 6 2  
6 3 6 3  
6 3 6 7  
6 3 6 8  
6 3 7 2  

SAMPLE OEPTH OEPTH PERCENT 
TO FROM TO REC 

RECOVERED 
COAL ROCK 

M I S S I N G  TOTAL 
COAL ROCK COAL-ROCK 



GULF CANAOA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 1 

..OYERBUBPEN ...... HG.UODDLX..GY..IHNB...V.BRKN .............................. 
CASING SET TO 3.6611 MINOR OUARTZ STRING 
ERS 

I N G  JUST &€LOU 
LONG. FMLTURES 

SANDSTONE SLTY.VFG.UOD,H,GY.YTHNB.BRKN 
WDK GREY SILTSTONE INTERBEDS 

i;;G.fyf~..yi~t~~;~N;6$~DG~~$&ii>Bn..t ........................................................ 1 

SILTSTONE 1NTERBEDS;CALCITE VE~NING ; 
ONGLFRACTURE 4 

1 7 1  3.22 3.29 0.07 SANDSTONE FG.HOD.LT.W.THN8.SSD.SLD / ........................................................................................................................................... I S T A I N I N G  I I ITHj I  SANDSTONE;tACClTE 
I VEINING ALONG FRAC URES } .......... 70 ........ 3 ......... 3AL ....... 0.23 .......................................... A T  ........ T G . r H N B . S S D  BRKH ...... : ................................................................. j 

NTERBEDS' I 

....... ........ 157 ......... 2-64 ........ S I H O S ~ ~  ........ 

....... I..73 ........ 3.64 ........ 2 - 7 8  ........ 0-14 

-82 ........ 5 - 7 0  ........ L B 8  

HEL.W.GY.WHNB.SSD.VBRKN 
LY..OXIDIZED..PIICES:SDnE .PIECES...CON 
OF F I N E  GRAIN SANDSTOHE 



b 4 / 0 3 / l l  W L F  CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 3 ,~ ................................................................. PROJEfl: .I(PY .. B.Lb tK 6ii;i.~~"d1~i.i.wii~3666iii.iiiiiiiiii.i .................................................... 

1 ...... i . 7 8  ........ 6.76 ......... 7 . d  ........ D . A 6  ........................................... Z I L I S l D N E  ........ YFG..UnBNWYyTHWB8SSD..BRKN .............................................................................................. 
T H I N  INTERBEDS OF DK GREY SILTST0NE:MRM 
BURS I N  A 0 .051  BAND 

MINOR INTERBEDDED OK GREY SILTSTONE i 
R BLACK SILTSTONE LAMINAE'CALCITE 
URL..INFILLIN~.PARTIAUY ..IRW..STAIN 
NDSTONE FAIRL~ FRIABLE 

9 ........ 8 .74  ......... Q.. ILISXDNE . . .  SSY .n. GY . . n  HNB.SSD..YBRK 
FRIABLE F I N E  GRAIN SAND 
Y CLAY M I T H I N  BRKN CORE 
LDNG..ERAKT.UUE I 

* 72 8 . 7 4  9.06 0.32 SILTSTONE SSV.M.GY.VTHNB.BRUN 
COLWR .PN..PAR.T...QE..CQ~RE 

7 3  9.06 9 . 6 0  0 . 5 4  SANDSTONE FG.HEL.BN.THIIB.BRKN 
1 ............................................................................................................................................ L O  ORANGE-EROWN'SANDSTONE. {AI&FJ .............. 

IABLE:MINOR BLACK LAMINATIONS HR 
T 

GULF CANADA RESWRCES INC. - COAL D I V I S I O N  - [iESCRIPTIVE LOG PAGE 4 
, 

PROJECT: KPN BLOCK: LR DATA SOURCE: D D ~ ~ ~ W I  i 
................ . W T H  ..... EFTkl..INTBVAL .... SAMP SEAM ............................................................................................................................................................................................ 1 

as2 EBPLL Le=IP-re U I t l P L P G Y o E s C R I P r l o W  I I 

75 1 1 . 0 5  11.67 0.62 SANDSTONE FG.HEL.GY.TMNB.VBRKN 
8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W O G E G R E Y R O T E D  .=LC1 ......................................................... 

TE ALONG FRACTURES:BLACK LAMINAE THRWG 
HDUT 

.......... 75 ...... 11.62 ...... 11.88 ....... R . ) 6  

.......... 75 . . .  11.88 ... ..11..97 ........ a. BENIDNJTL ........ 

............. 75 .... U . 1 2  ...... 12.. NDSTDIIE ........ YfG..NODDK.GY...THIIB.. L O  
IRON STAININGiCALCITE 

............. 75 .... U , . W  ....... =..I4 ........ Q J I 8  LAYSTPNE ........ 



2 ... 1 1 . 6 8  ...... 14.91. ... ..l.Z ILISTIME. ...... SSY. ..M.GY.. YTHNB.SSD.. BRK 
XBffi:RUSTY COLOUR TO S 
EDS.IRDN STAINING'CALC 

R ~ C ~ U R E  S U R E A C E ~ S I L  
S CONFINED TO 0 . 0 3 H  8ED 

/ DENOTES MEASURED BCA , ......................................................................................................................................................... 
I 

I ................... .DEPTH .... DEP.IH..IKTBVdL .... SAUQ .-.. SUM. ...................................................................................................................................................................................... 
1 EwL r o 2 K c L l o U L  !alaLw ! 

/ ........... 2 ...... 1 7 2 0  ...... 17.36  ........ L O 6  ............................................ S U I S I M E E E E E E E . E U W . W M H G (  ..P1IRD.. ........................................................................................................ 
i UWC0NSOLIDATEO:CEIIEHTED U I T U  CLAY (HOT 

BENTONITE) i I 

IRON STAINING 
i 

SILTSTONE H.GY.VTHN8.BRKN 
.................................. ..CALCIIE..VEINING ANO..IRON. STA1NING:fRACI ....................................................... 1 

URING ABUN DANT:MIMOR SANDY INTERBEDS 

* 73 21.19  22 .62  1 .43  SILTSTONE M.GY.YTHNB.BRKN 



I s DENOTES MEASURED BCb 1 

W L F  CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE B 

i .................... Eern .... DEp.rH.. lnTaUL .... SEAM ............................................................................................................................................................................................. ! 
; LBPLL T o J n l s L l o L  UZtlPLPGY I 
i ............ 7.1 ...... 27..10 ...... 27. ..I3 ........ f i -03  ....-8 .. .......................... LLAYSIOdlE ........ U L n H N L S L I I  ................................................................................................................... 1 

EASILY BRKN 

...... ....................... ............ ...... . . . .  ................... ....................................................................................................................... 
L I S T R I C  SURFACES ON MINOR CARE CLAYSTON 

I 1 Z 1  27..15 Z... 16 0 1  . . . .  1 A 2 .  



..................................................... DEPTH. DEPTH. ...................... . 

! E a p l r r o  

... ......................... .................. 1 ........... 72 ...... 27.98 ...... 27.99 ....... ~Q.01 06.358 I COAL C-3,BLK.SL 
CAR8 CLAYS 

! 
1 ............ 7.2 ...... 27 .A9 ...... Z88.8QI . . . . .  Q.Q2.... 3 5 . 1  ......................... CQ4L ................... C.:2..~BLLSL 

i 
I 

I 

mTH..lKTBY.AL .................................... ............. ......................................................... ..................... ...... .... 
1 m raPtL TollilUL L I P -  
1 ............ 7 1  ...... 28.W ..... .211 ........ L O 1  .... -..I ......................... COAL ................... 

i .................................................................................................................... ...... ...... ........ ............................ ................... I-'- ..+..70 2S.05 28-1.2 L 3 Z . .  WL. 
SLICKENSIDES ALONG FRACTURE SURFACES:MI 
NOR IRON STAINING I 

i 

! 
70 28 .U 28.51 0.10 0 6 3 5 8 1  COAL C-2.BLK.BRKN 

.......... 1 ...................................................................................................................................... UITRIC..SUI(FICEZ..IU..URBB.TUYSIOIlf.L*UI. 
MAE 

.... 70 ..... 2S.54 ...... 28.61. ....... 0.02 ... D635..I. ....................... U A Y S I M E  ........ BUL..PnRD ............................................................................................................................ ~~2 t VERY SOFT I ....... 

! ............ 2 0 .  .28. 6 1  .... 28.65.. ... 0..04 . 06158.1 .......................... COAL .................. k4.BLK.BRK 

I 
CARE CLAYST 

1 ............ 7 0 .  28..65 . . .  28.67 ........ Q..OZ.. I ..................... COAL .................. C-3ALK.S 

j ......... ?Q ...... 28.67 ....... t8.7.Q ...... ~.QQQQ3 .... 0 6 3 5  I ............. ..........C OAL ...............IS... C.T~..BLKSLD .................................................................................................................... 1 
I ? 



, ............................................................................................................................................................................................................... 
I 6 9  2 8 . 8 9  29 .02  0 . 1 3  0 6 1 5 8 1  COAL LOSS 
I 

LIDATED AND EASILY CRLMBLED 

! ........... 69 ...... 2 9 . 5 1  .... 2 9 . 5 7  ........ 0-06 ....M.. 1 ......................... m A L  ................... L y 3 . B L L Y U X N  
CAR8 CLAYSTON 

.......... 6 9  ...... 2 9 . 3  ....... 2 9 . 6 7  ........ L.10 .... 0 6 3 5 8  ..I ........................ .COAL ................... f.7 1.BLLYBRKN 
L l S T R l t  SURFA 

I ............ 7 0  ...... LS..6Z ...... 2 9 . 7 2  ........ L Q 5  .... 0635LI ......................... CLAYSTDUE ........ CARB..BLL.KlHNLBRKU 
IRON STAIW1NG:SOFT 

............. ZP ...... 29.. 71 ......29.. B4L . . .  0 . . 1 2  8 .  ....................... COAL. ................ k2..BLKI(BRKN. ................................................................................................................... 
MINOR CALCITE.AIKERITE? VEINING:IRON ST 
AINING 

DENOTES MEASURED BCA i 



GULF CANMA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPTIVE LOG ! 

................... DEPTH ...... DEPTH.. 
BCB EBPLL le 

I 

I ............. ~3 .... 30..0* ..... 3 0 . ~ 0 7  ......... Q. .o~  .... 0 6 3  .I ......................... CLAYSTDNE ....... BLK..VT~NB.. 

! 
........ .n ...... 10..07 .... 30.0~ ....... 0 . ~ 1  ... o m  9.1 ................... COAL ................... K.~L..BLK.S 

I 

IRoir STiINING ,niN6RiiLONG. eiGi(T~ .s.u ...... 
Fi\. 

........................................ ............ .73 . . .  3 0 . 0 8  .... 3 . L 2 0  .... . !O ... 1 2 . .  0 6 3 5 %  ..I ......................... COAL .................. K-2 ELK SLD 
CES 

........
74 30.20 30.21 0.01 06359 I CLAYSTONE CARB.BLK.SLD 

IRON STAIWIHG I 

I 
I ...................... DEPTH ...... DTPTH..IWTBVAL ... ........................................................................................................................................................................................ 
; &A. ERQL r o J i u t L  L I P _  LmQ!&u N 



. . . . .  DEPTH INTRIAL SUIP ..... SEAM ................................................................................................................................................................................ 
LeltllllL IoL !LrmDm 

1.Z8 . . .  31..80 ........ 0.Q2 .... D6359...I .......................... COAL ................... ... BLK-BRK 

...... 3 1 3 0  .... 31.86 ....... R..W .... 9 6 3 5 9 . .  ...................... COAL ................... C - L B L K - S  

...... 3 1 . 8 6  ...... 3 1 . 3 6  ........ D J 0  .... D 6 S 9 . 1  ....................... C O A L  ................ C-2..BLKABM 
IRON STAINS 

3 6  . . .  3 1 . 9 9  ...... .0..03 .... D6359. .I .......................... COAL .................. C:1.RLK.S 

.......................... ................... ............................................................................... .......... 2 5  ...... 3 1 . 9 9  ....... 322 .0777  ....... 0 . 8 . . . . 1  A - 2  ELI( BKN.. / 
VER~' EA~ILY BRKN;IRON STAINING DOIIINANf 

.......... ............. I ... + 6  ...... 32.07 ... 32.33 ........ O..26 ....D6359...1......................... C Q A L  2 B L K  ........................................................ 
MIN~R ANKERITE(?T.VEIY~ 

TAINING; MINOR C 
IMlll ... lR..IWTERBEI)ERBER 

76 3 2 . 3 3  3 2 . 3  0.05 0 6 3 5 9  I COAL C-2.BLK.VBRKN 1 
.......................................................................................................... :.........................IRN .ST INING: AWKERIXE (?.I YEIWIWG..PRE 1 .. .. ... ........................................................... 

1 m t ~ d  
1 ............. 76 ...... 3 L 3 8  ....... 32.2. t I  .......I. O O . M  .... 0635XI .......................... COAL .... . . L L L . L . L . . L L L L ~ . ~ i i B ~ p i ~ ~ ~ ~ ~ . .  Ei*.iC y..BdKK . , dFIItrRx . . ....................................................... 

YSTONE INTERB~DS 

1 
GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 16 

................. E P M .  ...... DEPTHLINSRVAL .... ................................................U1U1U1U1U1U1U1U1U1U1U1.....U1..U1.U1....................................................................................................................... 

!LrmDm I P T l O N  

i ........ ...7 6 ...... 3Z.U ...... ........ .... ......................... COAL ................... CcZ..BLhYBRUN .................................................................................................................. 
IRON STAINING: ANKERITE ( ? I  VEINIWG; SO 
FT 

COAL C-3.BLU.VBRKN 1 
M I I E . 0  YEIWIUGiiilRDN.LTAIW1ffi ..Cd 1 ............................ ... .......................................................... 
RBONACEOUS CLAYSTONE INTERBEDS; S O F ~  ! 

.~68 ...... 32.X ...... R..Q LAYSTDUE ........ LK..GYYBRKN ........................................................................................................................ I 
IRON STAIN1NG:MINOR COAL STRINGERS AND 1 

I L T Y  INTERBEDS' 
Y~.ALONG.BU]OI~) i 

76 3 2 . 7 5  33.38 0.63 SILTSTONE H.GY.WHNB.BRKN 
OALY..BANDI.AND..EDZSIL 
EASUREHENT;IRON STAIN 

....... * 7 6  ...... 3 3 . 3 8  ...... ........ R. SY..H.GY. WHNBSSD..BRK 
NKERITE I?!  VEINING N 
IRON STAINED FRACTURES ! 



! 
8 4 / 0 3 / 1 1  W L F  CAN&DA RESWRCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 1 7  i 

....... , .... t . Z $  .... 35.08 ...... 34. ..82.~ Q ANDSTDNE ........ SLT.Y.EG.WR.H.GY..~HN8.SSB. BR 
DU GREY SILTSTONE LAM1NAE;FRE 

I 

1 
I T E  VEINING ALONG FRACTURES: 

:.SSD..IWDICAIES..T.OPS..UeRIGH 

SANDSTONE SLTY.FG.1100.M.tY.THN8.SSD.8RUN 
MINOR CALCITE VElNIhG I h  FR1CTJRE;XBDG; 
IRON STAINING ALONG FRACTURES 

I... ... . I 3  35.70  ...... 35.14 ...... 0.2+ ........................................... SANDSTONE . FG..WD.M.GY.THNB.SSO..BRKW. ....................................................................... ' 
i SILTSTONE INTERBEDS 1 

................................................................................... ................................ SANDSTOWE ....... .FFG YGfl H GY THNB. BRKN , 
MI~~OR ~ E ~ D I ~ G  P L ~ N E  FAULT 1O.Olll) SNKER 
I T E  ( ? )  VEINING ( 1 M )  i 

STAINING'CALCITE V E I  
X R W L A ~ I ~ N . . ~ ~  .DRIL 

! 
75 37.17 37.20 0 .  RMX LOSS i 
7 5  37.20 3 7 . a  0.18 HEL.M.GY.SLD 

CIXE../I-I. M.I..YEl.NI 

SANDSTONE SLIY.FG.WEL.M.GY.THNB.SSD.8RKN 
............................. I R P N  . . S I U ~ ~ U ~ G I ~ ~ ; . G R E Y . . S I L T ~ T ~ N E . . ~ ~ T E R E . . . .  .................................................... 

DS;SSD INDICATES TOPS UPRIGHT 
I 
i 
I 

i ........ =...71 ...... %..a ...... ~.Q..u ........ 1..04 ............................................. ZILISTDYE. ..... w . r ; u . ~ r ~ . . s s ~ ~ ~ n t c ~ .  ............................................................................................ ! 
CALCITE VEINING I I I I I I ! .VFG SANDSTONE LAM 
INAE:SSD INDICATES 106s UPRIGHT i 

! 7 3  41.28 41.78 0.50 WUDSTONE DK.GY.8RKN i 
CITE..VEINlNG..(1)B( 

WD.LT.8N.VBRKN 
Y.. ERIABLE1IRON S T A I N I N  t:.. LOST..TLRCUL 
ON 

.... ........ ........................................... ............ .................................................. 7 4  .42..11.... .12..3+ 0 . 2 3  CLAY 1 . .  BN-PHRD 
UNCONSOL1DATED:SANDSTOWE FRAGUENTS H I T H  

........... I N  CLAY 

1 
/ n DENOTES MEASURED BCA 



: ............. 7 5  ...... 42.34 ...... 43..01. .. ..Q..kZ ............................................ LANDSTDYE. ...... Ft.HEL.LT,.W. ..TW..BRKN ............................................................................................... 
I SILTSTONE RIP UP CLASTS CONFINED TO 0.1 

OII;MINDR IRON STAINING 

SANDSTONE 11G.MOD.LT.GY.THKB.BRKN 
............................. DI(..GREY. SILT.STONE..RIP.. U P U A S X S  .CONFINE ........................................................... 

D TO 0.OlM;IRON STAINING ALONG FRACTURE 
s 

I ............ 78. ...... ~*..26 ...... 1.21 ........ QA5 ........................................... SXLTSTOWE ........ SSY %GY.YIHNB FRKN .................................................... SILISTONE RIP b CLASTS:L~-M &REV LAMDS 
TONE LAMINATIONS 

6 ....... 45.14 ...... k5-40 ........ n.2 NDSIOYE ........ SLTY WDSIOYE........IlTY.Wt.llDn.W.GY.MIIBWGtllDnllDnWWGYGYTHNB 
DK GREY SUBRWNDED S I  
STS'CALCITE AND ANKER 
MI..PARNLEL..I~..B~~~~ 

W.GY.THYB.SLD 
REY..UIT.SIONE.IUIIYITlItllS ................................................................................. 
.W.GY.VBRKN 
SIONE.~ENIm.SY. .UAY.; IAIRLY. .UU 
DATED 

...... . t l l . .  .5. 85 ....... a.96 ........ l..l ILISTLULE ........ SIY..M.GY.THUBBSSD..W 
SSD INDICATES TOPS UP 

01111 PARALLEL TO B 
G..ll.MIELI:IROK.STAINI 

7 2  bb.96 47.69 0.73 SILTSTONE DK.GY.~HNB.YRMBU.BRKN 
.......................................................................................................................................... WRLlBUR..AWD.SSO..IPDJCATES..TDCS..UPRI~.:~ ............................................................. 

FG SANDY LAMINATIONS THR0ffiWUT:CALCITE 
VEINING ( 1 W M i  I 

................................................................................................................................................................................................................... 
7 2  47.69 48.17 0.48 SILTSTONE 0K.GY.YIHNB.BRKN 

IRON STAINING ALONG FRACTURES 



81/03/11 W L F  CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 2 1  I 
.......................................... : ................................................................................................................................................................................................................................ 
i PROJECT: KPN BLOCK: LR DATA SOURCE: D D H 8 3 M l l  4 
I ,. .................... DEPTH ...... D.Etl.H .INTRVAL .... S M P  ... S E U I  ................................................................................................................................................................... . . I  
1 EkQL r o J u G L l o L  LilJUQa ' . . .  7 5  .... .8. .87 ...... 'r9.27 ........ O..$O. ......................................... ..SILTSTDNE ........fY... V B R U  .................................................................................................................. i 

S O L I D I F I E D  CLAYEY MATER1AL;CALCITE VEIN ! 
ING IImr 

E l ? )  VEINING I I H - C  
HER1 : L I G H T  SANDY. . L  
T; IRON STAINING 

........ i.. 75.. .. 5.0. ..48. .. 52..30. ... 1.82 ILTSTONE . . . .  SSY .K, GY..VTHN8.XBDG. BRK 
SD:SANDY LAHINATIONS T 
UCTURES INDICATE TOPS 
HING .WITHIN SANDSTONE.. 

s RUSTY COLOUR;CALCITE VEINING riun): s 
AHOSTONE I S  L T  GREY 

I ! 

i 

.................... OEPTH ... .DEPIH..INTRVAL ... SAW .*LIP*LIP. S E W  ..................................................................................................................................................................................... 1 
1 

........ NOSTOYE YEL.MEL.M.LYYBRK 
VERY YEATHERED F 

, ....................................... ........................................................................................ _ .......................................................................... 
i 7 5  55.3 5 5 . 7 3  0.42 SILTSTONE CLYY.DK.GY.PWRD 1 

VERY YEATHERED FORMING CLAYEY TEXTURE 

I 
74 56.57 5 6 . 7 0  0.13 SANDSTONE FG.HO0.S-P.GY.YTMN6.BRUN I I ....................................................................................................................................... llEATklEREK..TTO ERIABLE..IEXTLIRE .............................................................................. 

1 . 7 3  5 6 . 7 0  57 .71  1.01 SANDSTONE FG.HOD.LT.GY.THN6.SSD.BRKN 
...... i ............................................................................................................................. Y . H E A I H E R E 0 .  ANKERI IE(? I . .YEIN 

i I N G  ON FRACTURE IIWMJ~~SILTSTONE LAHIHA 
T10NS THROUGHOUT 

. . , .......... ji ..................................................................................................................................................................................................................... " 
5 7 . 7 1  57.92 0 .21  SANDSTONE H0U.S-P.GY.THNB.BRKN 

SANDSTONE RESISTANT CONTAINING SUBROUND 
D T L A S T S  ANKERITEl.'?I. YEINS. e A R 4 L I L . I  

! BEDDING 15UMl:  MORE DARK GREY AND S l L  
Y AT TOP AND BOTTOU OF RASUREHENT 



....... *... 7.1 .... 5.7.32 ...... 58.19 ........ L 4  ................................................................................................ 
DK GREY SILTSTONE 

........... T2 ...... 60.12 ... .60..48 ......... 0.. 

. GULF CANADA RESWRCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 2 1  

L ...................... W . T H  .... . . W .  T H  .. IYTBVAL ....UP SEAM ............................................................................................................................................................................................ 
BCb Emu- L - P i L L L I D -  L.uK!Lm ION 

FG.HEL.M.GY.VTHNB.BRKN 
M L L Y  .. WFATHERED; IK... G R E Y Y Y S U T S I D ~ . U i  

. . .  62.57 . . .  62.65 ........ n.. 0 LN. ..VTHNII.BRK 
SILTSTONE LAM 

WEATHERED 

LT GREY SILTSTONE LAMINATIONS THRWU(OU 

7 7  63.30 6 4 . 1 7  0 . 7 9  SILTSTONE SSY.DK.GY.YTHNB.BRKN 
GREY..S*LIPY..LMWT10NS5:WEAIHE 



W L F  CANADA RESOURCES INC.  - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 25 

... 
I 

........ SANDSTONE F 
GREY SILTSTON 

.ST...CLAYEY...TEXTURE;...I 
ILSTONE LAMINATIONS 

........ *... 24 ...... 65.58 ...... 66.61 ........I.. 0 PILISXQUE ........ SSY OK GY VTHNB. BRION 
U E A ~ H E ~  ?EW E~SILY  

I 

SIONE .......... S L  TY.- O K - N  ... Y T H N L  

HERED TO SHARDS 

.............................................................................................................. LIYSTDNE ........ C*RB.BLK~ 
WINOR COALY STRINGERS 

1 ............ 111 . . .  .... 7.4.28 . . . .  L O 5  ... 0636Q..H ..................... fOAL..LOS 

WI. ANKERITEL?l..YLIWING..*LONG .. C U T .  ..SU 



.......... 8 1  .... 7.4. ..a0 ...... 7.4.82 ......... 0...02 ... 0636O.H ........................ COAL ................. X-1 ELK S O . .  ............................................................................ 
WI~E D'EPOSII ALW CLEM SIIRFACE.SUBCO 
NWOIDAL FRACTURE: ANKERITEI?~ V E ~ N  IIM 

COAL C-3.M.BLK.SLD 
............................ 1~mmANKERILEL21..YUNS ................. 

COU . C-1.8LK.SLO 
............................. ANKER1XE.C )..YEIN .. I l k l H l  .ALDNG.CLEAT...URF .................................. 

ACES 

COAL C-2.8LK.VBRKN 
........................................... ALC TEYEINS ( ~ w ~ ~ ~ ~ N M ~ . . . c . ~ R R D N ~ c . E w s  .............................................................. L E T O N E  LAMSWATW~~S I 

I 

* DENOTES MEASURED 801  1 

L ...................... W.TH ..... .DLP.TW..INTBVAL .... S A M  .-.. SEAM ............................................................................................................................................................................................ 
BCB EBPLL lelarcli, rore lxuQlw 

.......................... ..... ................... ........................ ...... ....... : ............ 78 ...... I5..1& 1 5 . 3 2  8 . .  O H  D L  C 2 8 L  
ANKERITEI?) VEINS lO.OlM) ALONG CLEAT S 
URFACES I 

......................
77 75.22 75.23 0.01 06360 H COAL C-1.BLK.SLD 

SUBCONCHOIDAL FRACTURES' CALCITE ANKER 
IXEl.?l..YElUING .*uuIG..cL~A~..suR€A~F.S 

75.23 75.27 0.04 06360 H COAL C-3.8LK.SLD 
I 

.................................................................................................................... I .*IIL(ERIIEL.?.).. YEIUIM..LIIIWI..RN..C..C ..................................................... { 
LEAT SURFACES I 

. . . .  2 7  ...... 75.32 . . .  75.38 ......... 0.01 ... ffi36.0 ..Hi.. .................... CLAYSXDNE ........ S c 
: ............ 72  ...... 75.38 ...... 25.0. ... . A .  02 ... 06360.H .......................... COAL ................... C.3ALK-S 

22 75 ..40 7 5 . S  0.. ..................... COAL ................. ............. .... ...... ........ 

............ 16 .... 75.51 ...... 75.56 ........ P..W .... 0636Q.H .......................... COAL..L 



! 86103111 GULF CANADA RESWRCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG 
L .......................................................................................................................................................................... 
! 

PROJECT: KPN BLOCK: LR DATA SWRCE: DDH83OOl 

PAGE 2 9  
...................... 

! ,... ............ DEPTH ...... ILEP.IH..ItlTRYAL .... S M . ,  . .  EM .......................................................................................................................................................................... i , &A EBPLL L l t l L t l L L L  LImaQQ ~ 1 ............ 26 ...... 75.56 ..... 75. ..64. ... ..Q -06 .... D636Q.H .................... TLAYSTDME . . . .  SLL! ......................................................................................................................... 1 
CALCITE. ANKERITEI?) VEINING ilM) ALON I 
G FRACTURES 

............. 
7 b . W  

CARE CLAYSTOWE LU(IWATI0NS 
i 

DENOTES MEASURED BU 

! 8 6 / 0 3 / 1 1  GULF CANADA RESWRCES IWC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE M 
...................................................................................................................................................................................................................................................... 4 

PROJECT: KPW BLOM: LR DATA SOURCE: D U H 8 3 W I  ! 

1 ..................... W . T H  ...... DEPTH..INTRVAL .... SAHPPPPPSEAM ..................................................................................................................................................................................... 
1 

i BCa EBPLL I P - l t i L M I P - L  LLWLQ&Y 
L ............ 7 6  ...... 1 5 - 9 6  ...... 16..08 ........ L l Z  .... &360..H ......................... K O  ................. L-.&.ELK. 

i CARE C U  
ACES 

; = 75 76.25 76.32 0.07 06x0 H COAL C-3.8LK.SLD i 



.............. DEP.Th ... DEPTH . INTRVAL ... SAnP. ... SEAM .................................................................................................................................................................................. ace EBnLL L I P -  LIlllPLPEY 

........... 75 ... .7C. 32 ...... 76.33 . . . .  Q.01 .... 0b36000Hn ......................... CLAYSVJNE ...... ~.LK..GLYIW..SL 

75 76.34 76.35 0.01 06360 H COAL C-S.BLK.SLD 

............ 7.1 ...... 76.35 .... K . 3 6  ........ 0.Q1.. 0636.P.H .......................... COAL ................. CrL.BLK.SW ............................................................................................................... 
MHITE DEP0SIT:SUBCONCHOIDAL FRACTURING 

: ............ 75 .... 76 .36 .... 76.18 ......... O...O2 .... 06.3.6K.H .......................... COAL .............. C-3.8LK.S 

I 

WLF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 32 

...... DEPTH..lNTEYAL .... w .-.. SEAM ............................................................................................................................................................................................ 
L J i K L  re= 

.... ...... ........ ...... 76.56 X . 5 8  Q..02 

75 76.68 76.72 0.04 0 6 3 6 0 H  COAL C-2.BLK.SLD 

75 76.72 76.73 0.01 06360 H COAL C-3.BLK.SLD 
........................................................................................................................................ U Y O R  .. CAL1l.T.E. .. AWKERIIE I?.I... KEInS ... .......................................................... 

ON CLEAT SURFACES I 

75 76.81 76.82 0.01 06360 H COAL C-1.BLK.SLD 1 
............................................................................................................................................ S U 8 C 0 N 1 D . L . . A c T . U R 1 N G . : L C 1 E E R  ......................................................... I 

I T E ( ? I  VEINS ON CLEAT SURFACES 1 



1 1 84/03/11 WLF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 33 
i 

.........
PROJECT: KPN BLOCK: LR DATA SOURCE: WHU13001 ? 

I.. ................. .DEPTH ... DEFTH..INTRVAL ... SUIP ..... SEAN ..................................................................................................................................................................................... ! 
I BCB m!x I I L l t i L U v I o r e  lIItlPLPET 

.... .............. ................................................................................................... ......... .............. 1 ........... 75 ... ~76 .82  ...... 76.83 L Q l  Db3hO..H COAL.. C.:3..&LK.S!J . I  

I CALCITE. ANKERITEI?I VEINS ON CLEAT SW1 1 
FACES ! I.. ................................................................................................................................................. 

75 76.83 76.91 0.08 06360 H COAL C-2.8LK.SLD 

75 76.91 76.92 0.01 06360 H COAL C-S.BLK.SLLI 

! ! 7 5  77.W 77.08 O.D8 O6360H COAL C-4.SLD f { ~ $ X ~ ~ t f f ~ f $ R I T E . i ? . l  VEIN1N.C LAW.) QN..C ........... ... .. ... 

* DENOTES MEASURED BCb 

i 
I 
I 

1 8h/O?dll GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG 
! ........................................................................................................................................... 

PROJECT: KPN BLOCK: LR DATA SOURCE: ~~8ii%il..~ .~. . ' ~  

PAGE 34 

, .................... DEPTH . . .  DEPW.IHTWAL .... SWP .WP.. SEAM .................................................................................................................................................................................... 
i EBPLL L e I L I L E P , I o I L  l.KW&Y 

........................ .................. .-... ...... ........ ... ................................................................................................................... 75 i X . 1 0  l3...l3 il..O3 06361..H COAL L K S  

I ............ Z5 . . .  .7.7...18.. ..2.7..19 ......... L O 1  ... D636l..H ......................... COAL ................. ~.C+.-8LKSLD. .................................................................................................................. 

74 77.24 77.27 0.03 0 6 3 6 1 H  COAL _C-5.BLK.SLD 

/ 74 77.27 77.29 0.02 06361 H COAL C-2.BLK.SLD 



i &/03!11 GULF CANADA RESOURCES 1NC. - COAL DlVISlON - DESCRIPTIVE LOG PAGE 35 
1.. ................................................................................ _ _  ......................................................................................................................................................................................... . . PROJECT: KPN BLOCK: LR DATA SDLRCE: DIM83001 

: ...................... D.EFT~. ... DEP.TH..IWTRYAL ... SAW ..... SEAM .................................................................................................................................................................................... 
i BEd mc!8- L J . H L &  L I D -  lJw!u!2 ESCRIPTION 

, ............. 14 ...... 71.34 ...... 77..S ........ O...Ql.... 06961..H ......................... CLAYSTOWE ........ WIB- 
I 

........ ................... ........................................................................................................... ; ...... .7 . .  7.4 . . .  77.35 ... 78..00 ....... 0.65 ... D6361.H ............ : COAL C-Z..BLK.BRKN ~...] 
MINOR 1UU CALCITE. ANKERITE(?l STRINGER 
s ! 

I 

COAL C-2.BLK.SLD 
............................. GAL 1TE ANKERIXEILI ... YEIHIWG .. I iMl ..H . K  ............................................................ 

LEA? SURFACES 1 

* DENOTES MEASURED BCA 
I 
1 

; 86/03/11 GULF CAN&DA RESDLRCES INK. - COAL D I V I S I W  - DESCRIPTIVE LOG PAGE 16 1 , J 
PROJECT: KPN BLOCK: LR DATA SOURCE: NlH83OOI 

, ..................... DEP.THH .... .IlEP.IH..INTBVAL .... 5111PPPP.SE*H .......................................................................................................................................................................................... 
1 BEd EwH r o I H L I l L l o U L  LLWLQB 
! ............ ?9 ...... 7825 ..... 3L47 ........ 0.22 .... 06361 .. ~.........................COAL...................CL~ . B L L W  I 1 

1 ........... 8 0  ...... 28..47 ...... 7859 ........ L O 6  .... & 3 6 l ~ . H  ......................... COAL ................... L ? l . B L K - W  ...................................................................................................................... 
CONCHOIDAL FRACTURING'CALCITE. AYKERITE 
0 1  ( I W I O N  CLEAT SURFACES 

I 80 78.55 78.56 0.01 06361 H COAL C-1.8LK.SLD 
i 
I ........................................................................................................................................ S C O N C H O I L T U R I N G  .......................................................................................... I 

80 78.56 78.62 0.06 06361 H COAL C-2.BLK.SLD 

80 78.62 78.64 0.02 06361 H COAL C-3.BLK.SLD I 

8 1  78.64 78.70 0.06 06361 H COAL C-1.8LK.SLD 
......................................................................................................................................... SUBCONCHOlD*L..FRACTURING:r*LCIIE WKER .................. 

ITE(?I VEINIYG ON CLEAT SURFACES'" 



................................................................................................................................................................................. ..................... D.EP.IH ...... DEPTH..IWXRYAL .... ; 
: BI;e EEDn 1 P - ~ L I P -  I i 

...... .................................................................................................... ......... ,...a2 . . .  7 L 7 . a  ...... I.a..98. .... P.24.. 06162 .H  .......................... CLAYSTONE B U .  .YSWB...SJJ j VERY HARD'HINOR COAL STRINGERS l l rml  TH ROUGHOUT;IISTRIC SURFACES:CALCITE. 
RITEI .?J . .VUNING. .OW. .ERACIU~. .ZURFW 

ALC 
............. ...... ....... ......... ... ........................ ................. ....................................................... I / 81 7930 7.9.21 0 4 1  063.6%..H CObL $ - . l . ~ f ~ S l . ~ i  tE (.?," Ililict... iirml..tt a 

I LEAT SURFACES i 

1 = DENOTES MEASURED BCA i 

1 8 6 / 0 3 / 1 1  W L F  CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE UI i 
/ ................................................................................................................................ ............................................. ... : 

PROJECT: KPN BLOCK: LR DATA SWRCE: DDH83001 I ! 

I ..................... W . T H  ...... DEP.TH..INXBUL .... U P  .-.. SEAM ..................................................................................................................................................................................... 
1 BI;e faPLL I P - ~ I o I P -  lLUlPLPEY I 
/ .......... 8 0  ...... 2.9. .21 ....... 7.9.11 ....... L 1 0  .... 0636..K ....................... COAL ................... L-2 .8LkSLO. .  ................................................................................................................. 

CALCITE, ANKERITE(1I l3m) ON CLEAT SUR 
FACES 

LIE. .*bll(ERITEl.?.I...YEINI..O 
FREQUENT T W R O S  TOP OF 
COUING WORE SILTY TOWAR 

... .. . LY I N U U S I O &  T[MAmS TO 

I 77 80.79 81.29 0.50 SANDSTONE SLTY.VFG.WEL.M.GY.SLD 
1 . ~  ................................................................................................................................................................................... 
i 

SANDSTONE VFG.WEL.U.GY.8RKN 

! r 77 1 . 4 3  82.65 1.22 SILTSTONE SSY.M.GY.THN8.SSD.BRKN ! 
I ......................................................................................................................................... LZ.GREI .. SANDY . UNITS . XDHARDS TQP'DISSEIII ........................................................... i 

I NATED PYRITE AT BASE IN SILTSTW~E ! 
I . DLNO~ES MEASURED BCA 1 



D E P M  ... .D£PTH..INTRV.AL ... SMP ..... SEAM .................................................................................................................................................................................... m I 

* 73 84.81 85.66 0.85 
........................................................................................................................................... ............................................................ 

SANDSTONE SLTY.FG.HEL.M.GY.THNB.SSD.8RKN 
DK..GREY..SILT.STDNE..lNTERBEBS~'.SSO..EEQUEN 

I 
T AND INDICATES TOPS UPRIGH~ 1 

I 
........ i ........ "..I1 . . .  115.66 ...... 1)54 LTSTDHE 5SY.W GY+Y.T.HNU3RKN 

LT W I ~ Y  SANDY i U ( 1 i l i T  

............ 32 ...... 95.83 ...... 9 6  ..U DSTWE ........ SSY FG NO 
L GY TV Bk M I C ~  i N K h 1 k l l . 1  9 

EDDING' MINOR COAL MI ~~~~.~..frr.m~~~s..r.w~~ 
I 

GULF CANADA RESOURCES INK. - COAL DIVISION - DESCRIPTIVE L f f i  PAGE 4 0  

...................... OEPTH ...... DWTH..lHTPVAL .... S U P  SEAM .............................................................................................................................................................................................. 
BEB EBPLL ~ J H K L r o U L  LIIwQGI N 

! ............ 71 ...... 116.87. ..... 87.J9 ........ Q NOSTONE ........ ffi.WODWODLI..GY.Y.I+KB..BEK 
S-P COLWR.SILTY R IP  

! TO o . 0 1 ~  BEDS 

AND BOTTGU OF REASURERENT 

SANDSTONE FG.MOD.LT.GY.THN8.SLD I 
.............................. S1LT.IER TDUARDS.TOP. PE..UEASUREUE~T.'tllNO ........................................................... j 

R SILTSTONE R IP  UP CLASTS TWARDS f o p  I 



I ..................... DEPTH ...... DEP.TH..IWTRYAL .... S U P  ..... S E M  ...................................................................................................................................................................................... 1 
! BCb EmL r o J t u c L  L I D -  LLItlPLPtr 

i 
! ........... 2 1  . . .  9 L 0 6  ...... 90..12 ........ L O 6  ANDSTDNE ........ FG.HELA.GYSL 

VERY EASILY YE i '1 (0.021 PARALLEL TO BEDDING 
........................................................................................................ sANosToN.l ' 66;ii :H:. iRKd:si6 ...................................................................................... , 72 90.12 90.30 0.18 

SOME SILTSTONE INTERBEDS 
i 

. . .  .....$f .36.$i.6ibi,..' .............................................. SILflTonE.. ...... Di(.w;n RwB;ZE6 ......................................................................................................... I 
1 EASILY WEATHERED 1 

I * 80 93.52 93.86 0.34 SILTSTOWE W.GV.VTHN8.BRKN 
....................................................................................................... ........................................................ 

I 

RK GREY SILT 

SILTSTONE SSt.M.tY.VTHYB.LBDG.SLD 
SUI:EASILY HEA1HEKD:SANDSTONE L W A T 1  
ONS MORE FREOLENT TOk4RDS TOP OF MEASUR 
EMENT 

............................................. . . .  .................................................................................................................................................................................................... ~ ~ . ,  
- 7 9  96.39 97.28 0.89 SILTSTONE SSY.DK.CY.VTHNB.SLD 

MOTTLED TEXTURE UITHIN S i 
*MINAIIOWS.:.EASILY..WEAIHE 

1 79 97.28 97.90 0.62 WDSTONE OK.GY.YTHN8.SSD.SLD 
........................................................................................................................................... HIHOR..SSD.:.SQUE..IFG..LT GREY ...SANDSTDNE..LA 

I HINATIONS 



... 8 0  97.90 9.9.30 1.4 .......... ......... ... . . .  ........ M S I D U E  DK.GY.YTW..SL 
FEU LT GREY SA 
ERS FAIRLY EAS 
BASE..OF..IIE*SUR 

MWSTONE DK.GY.SLD 7 9  99.30 100.04 0.74 I 
..................................................................................................................................... E M R L E E  ......................................................................................... i 

7 8  100.04 102.23 2.19 LTY.DK.GY.BRKN 
A IRLYEASILY  WEATHERED T O .  SWALL.PIECE 
ABUNDANT COALY STRINGERS IlMi PARALL i TO BEDDING:OUARTZ. ANKERITE(?I BED T 

HARDh..lDP..Df ..HEASUREMENI..P1WJ 

MWSTONE DK.GV.BRKN 
.................................................................... UINQR..CALCI.~EA..ANKERITE~?.l..YEINI~G..ANO .............................................................. 

COAL MATERIAL I 5 M l  I 
................... ......................... OAL C:ZZZ~\U..BBRKN. 

CALC E VEIN'LtG. AWKER~~EO) VEX 

................................................................................................. .......... STWE EX,? Y,.YBRKN 
MOD R A ~ E L Y  CARB:SME tOALY bTk1NGERf 

.... 102,  ............. 
I 

GULF CANADA RESOURCES 1Nt.  - COAL D lV lS ION - DESCRIPTIVE LOG PAGE & 

I ..................... DEPTH ...... DEP.TH..INTPVAL .... SAW .-.. SEAM ............... .......................................................................................................................... { 
1 BEB LBPLL r o l t U l l L I o I I 1  1 

.53 ... 10C.35 ........ 1 .W.LY.-IHNLBBKN ................................................................................................ 
R COALY BAND AT TOP (ZIMI 'CALCITE V 
NG U0RMb.L TO BEDDING IlMI: DI. GR 
TSIOIIL..1NIERBEDS..THROUGKIUI:IB(UI.. 

WING ON FRACTURE NEAR TOP OF MEASURE 
ENT 

..................................................................................................................................................................................................................... 
1 * 63 104.35 105.34 0.99 SANDSTONE FG.MOD.LT.GY.THN8.BRKN 

MINOR CALCITE ANKERITE(11 VEINING AT 
t OT.T.~..L~~~.;I&OK..S.TAINING..MONG..EBICU E SURFACES 

I 
: ............ 6 7  ... lLl5.34 .... W..S ........ R..h .......................................... SANDSTDIE ........ EG.WEL-LLGY.. BRKN .......................................................................................................... 

I IRON STAINING ON FRACTURE SURFACES ! 
............. 7 0  ... lLl5.95 ... lLlb.36 ........ R..41 ........................................... SANDSTDUE ........ Et.WOO.LI..GY..SLD ............................................................. 

IRON STAINING ON FRACTURE SURFACES:SILT 
STONE BEDS TOIIARDS TOP OF MEASUREMENT 

SANDSTONE FG.WD.H.W.THNB.SSD.BRKN 
... ............................................................. .......................................... S1LT.Sl.ONE..INT.ERD SWARDS U I W L L S E C I  

1Mi OF MEASUREMEH1:CORE SPIN OUl:SLICH7 
LY CALCAREOUS I N  MIDDLE SECTION 



................................................................................................................................................................................................................. 
PROJECT: KPN BLOCK: LR DATA SOURCE: D D H 8 3 0 0 1  

............. DEPTH .... DEPTH. I N T R V A L  ... SAW.  ..SEAM .................................................................................................................................... 
!&A L e l t l L C l L L J L  l J m Q l ! m D E s C R l P r I o N  

........... 75 ... ~1.65 ... ~ ~ 6 2  I L I S T O N E  . . . .  M(..GY.YTW..SSD.BRKN 
WWY: I IOTTLED I N  SOU 

AL  INCLUSIONSiCALCITE AN 
ING. SURROUNOIK~.INCLUSION 

SILTSTONE K-DK.GY.VTHNB.BRKN 
............................ .ltIM U I N O R C A L C I T E .  ANKERITEL.?lSTRINGER 

5 ;  MINOR COALY INCLUSIONS AROUND C 4 L C I T  
E; PLANT FOSSILS 

...... *.7t .... ll0.n .... l l l.41 ......... ' 3 4  ........................................ SANRST~ONE ........ F U E L  M GY Y I H N s  SSD SLO ............................................ 
I R ~ N  S ~ A ~ I ~ G  C;ON ~ A C ~ U R E  SURFACES ;MINO 
R M: GREY SILTSTONE LAMINATIONS 

. .  _ ............... ..................................................................................................... ........................................................... 
i * 73 112.93 113.79 0.86 SANDSTONE FG.MOO.M.GY.THNB.MRM8U.SLD ? 
1 SSO:IRON S T A I N I N G  ALONG FRACTURE SURFAC 

............................................................ i ~;W..GREY..5ILIST~E..INIEBBU1S IHRIIUGHO + 
UT 

I I 
1 ............ 7.4. . . ~ . 2 9  .... u.93 ........ n-14 ............................................ SILI~X~JIIE ........ slv.naru.nrn~~uo ........................ ....................................................................... 
I L T  GREY SANDY LAMINATIONS TCUARDS BASE 

OF MEASUREMENT 1 
/. * 7 5  113.93 1 1 4 . 0 7  0 . 9 4  SANDSTONE SLTY.MOD.M.GY.WHN8.SSD.BRKN 

MRMBUR:? CALCITE VEINS NORMAL TO BEDDIN 
i 
i 

G .I.O.O1111:IRON..SJAUING U l l G  .ERACTURE 
SURFACES 

S L T Y . F G . ~ . M . W . ~ H N B . S S D . B R K N  

HRWGHOUT;IRON S T A I N I N G  ALONG FRACTURE 
................. I CALCITE.  V E I . N Z . . I S ~ I . . N O R M L X O  BEDDING.  I ......................................... 

SURFACES:LAST 0. 
R E C C I A . . I N . . U L C I I  



I 
........ 1 ........ L 6 8  .... ll6...88 .... 1l11 ..3l........ L.43 AUDSIOME EG.~PPK.GYYYYYIHNB.SS~.8 

IRON STAINING ALONG FRA 
OR IMH CALCITE 
ONE..LAl4IIUXIONS 

SILTSTONE OK.GY.WHN8.BRKN 
............................. C A L C I T E E A M E R I X E ( l l  ... Y E I N I N G  NORIUL..T.Q..B ............................................................ 

EODlNG I 
1 ........ *..6.9 ... 118.19. . l l&. .bQ ........ 0.21 

1 ............ 6 9  ... 118..6Q .... la, 
! 

.... ....... ........ 1 ............ 7 Q  ... l l L 6 . 9  1 1 L 9 . 2  P3 AWDSTDNE FG. W GY VTHNB BR 
S I ~ ~ T O ~ E '  L*W?YA 

......... .... i ........ i . 7 3  ... 118..92 12.QO.CQ L 6 &  .H...W.7TBtBRKI ... 
TONE I N T E  B DS MOR 
P OF HEASUREHENT:I 
,.ANKEERLTEIX.I..YE1NI 

73 120.60 120.80 0.20 SANDSTONE FG.M.GY.THNB.BRKN 
1 ............................................................ ........................................................................................................................................... r)rc..GREX..SIC]ST~N~ . IHTERBEDS~tALCI~.E. .~EX 

NING co.01~ A OP OF MEAS~REMEN I 

1 ...................... IlEP.IH ...... DEP.IH..INTBVAL .... S A M  .-.. SEAM ............................................................................ 
1 m fBPPL r o J M . c L I o I p _  
I 

LumLQra 
1 ............ 72 .... ....lSLl.. 9& ........ Q..O W S I ~  ........ )~DD.H~GY~.~WB~BR)[Y 
I MINOR SILTSIONE I N  

....... r.72 .... ........ L.kGY..JHNB.YBOG.B 
INDlCATES TOPS UPR 
1 7 1  VEINING AND I R  
RE .SUBFACES.;..SWE.. 
NATIONS 

1 . ... X . 2 3  .... 123-M .... 221..49 ........ Q..M .......................................... SANDSIDdLE ...... W .................................................................................................... 
MINOR SILTSTONE LAUINATIONS I N  MIDDLE S 

I ECTION OF MEASUREMENT i 1 .............................................................................. .............................................................................................................. ! 
59 123 .49  125.02 1.53 SANDSTONE FG.HEL.M.GY.THN8.BRKN 

CALCITE V E I N  1 5 M 1  NORMAL TO BEDDING I N  
.............................................................................................................................................. Y E .  T O N .  YLNOR..CALCIIE . . M E R I I  

E(?I VE~NIWG 11%) T W ~ S  BASE; SOWE s 
j ILTSTONE LAMINATIONS THROUMOUl 

......... *.. 66 .... 125..16 .... 1266.6a7 ........ 0.91 ............................................. N D E  ...... FGELGY..T.HNB..VBRKN .......................................................... 
CALCITE VEINING 15UUI AT BASE OF MEASUR 
EMENT 



/ 8 4 / 0 3 / 1 1  GULF CANADA RESWRCES IWC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 49 

................................................................................................................................................................................... ...... 
ULJuuL L L D -  l , l m u G Y  

I 
PTH D.EPTH..INTRVAL. S M ,  SEAM I 

i 

........ .... .... ... .......................................................................................... i .  .......... l 2 6 . 0 7  1 2 6  0. L.M..GY..THNB..SLD ' 
CALCITE VEINING 130% OF MEASURED 1 

VAL1:MINOR ISOLATION OF SANDSTONE 
RU BRECC1A:MCROBEDDLNG. FAULTS I 
DISPLACEHENTI 

........................................... . . . . . .  j ..... * BQ .... l 2 6 . 1 1 . .  U 6 . 9 4  ......... 0 . d  SANDSTONE ........ EG I iEL n GY. VlHNB SSD BRKN 
s ~ i r s r h i  L~MINAT~oNs'TOWARDS TOP OF M E  
ASUREMENT 

"" ..$ fifJro."i(E .......< by'ac" cy'vfM a.xco. .................................................................................................. I 

n u 6 ~  ~ L ~ I T E .  ~NKERITEI?~ VEINING i 
I / DErmTES MEASURED B U  I 

GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE PAGE 5 0  i 

EPTH ...... DEP.IH..IHTBVAL .... ............................................................................................................................................................................................. 
I BI;B EEL%- r o J u u L L 1 P -  I 

! ! ....... r.73 .... .... l2Q..70 ........ I L I S I M E  ........ -GY-.YTHNB.V 
E. ANKERITE 

O.MM BAND OF 
E~..SLTSIONL.L*~I 

I 6 7  1 3 0 . 8 1  131.05 0 . 2 4  SILTSIONE DK.GY.VTHNB.VBRKN 1 

j * b 4  131.05 132 .12  1 .07  SILTSTONE M;.GY.VTHNB.BRKN 
i 

................................................................ 1 ........................................................................................................................... MNOR.LISTRLC. SURFACES ALONG .BEDDING 1 
SANDSTONE SLTY.VFG.WEL.LT-M.GY.YTHNB.SLD 

............................ SL IGHILY CALCARE0US:DK 6REY.SILTSTQNE.L .................... 
AMINATIONS THROUGHOUT 

I ............................................................................................. ..SANDSTONE ...... FG.l IELJ4.GY.Tt iXBSLn 
CALCAREWS;MINOR CALCITE. A N K E R I T E O I  V 
E I N I N G  IlHMl THRWGHWT 

1 
! 

..................... i 
* DENOTES MEASURED BCA I 



k / 0 3 / 1 1  GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 5 1  
............................ ........................................................................ ............................................................................................................................................ DATA SWRCE: mg3.6bl~ 

PROJECT: KPN BLOCK: LR 

! ..................... DEPT~ .... D.EPTH..INTRVAL .... SMP .... E M  ........................................................... .. .................................................................................................................. 
! BEB EwIL r o L w c L L L  !JmwiY 
. . . .  8 . .  72 ... U2.86 ... U L 0 3  ......... 0. ILISXME ........ DK..GZ..U~..SL 

I 75 133.42 133.70 0.28 06363G COAL LOSS 

76 133.70 133.74 0.04 06363 G COAL C-4.1)LK.SLD 
.................................................................................................................................................................. 

..COAL ................... K 3  CALCITE: llLK SLD ANKERITEI?YSiriiw6E ............. e5.. rioiittt KF ......................................................... 
DDING ( 1 W I  

78 134.17 134.24 0.07 06363 G 
UNDAMT .. U C I I E .  .. AWERITEI?.) ... YEIMN 

i , ............ ZS .... U 4 . 2 4  ... 13~4.28 ..... . D . 0 4 .  6 3 . G  ........................ A ................... 3 .  BLLBRK I(... ..................................................................................................... i 
LISTRlC SURFACES ALONG SWE BEDD1NG:FRI 
ABLE 



1 8 4 / 0 3 / 1 1  W L F  CANADA RESWRCES INC. - COAL D I V l S I O N  - DESCRIPTIVE LOG PAGE 5 3  1 
I .................................................................. : ............................................................ __  ._ ..................................................... ! 

PROJECT: KPN BLOCK: LR DATA SWRCE: DDH83001, 

1. ................... DEPTH .. ..DLPTH..INTRVAL .... S*LIP .... SEAM ............................................................................................................................................................................... 1 I BEB EBPCL LeluLIILIP_ UItlPLPGY 
............ ... .... ...... ... ......................... .................. ............................................................................................. 

i / 7'1 13.+..69 ~ 4 . 7 7 .  a.00 0 6 . 3 6 ~ ~  COAL c-I.BLK.SLS... , 
EASILY BRKN:CALCITE, ANKERITEf?) VEININ 
G 11IWI  

i 7 9  134.85 134.90 0.05 06363 G COAL C-3.8LK.SLD 

COAL ................. C.-2.BLLSU) ............................ 

COAL LOSS 

I 
80 135.02 135.11 0.09 0 6 3 6 3  G MUDSTONE VBRKN 

LY~.STRINGERS..THR~ 
1 8 0  135.11  135.19 0 . a  0 6 3 6 3 ~  COAL C-2.BLK.VBRKN 1 

GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 5 4  
................................................................................................................................................................ 

PROJECT: KPN BLOCK: LR DATA SWRCE: DDH83001 

1 ........... 78.. .U5..67 .... =..I6 ......... 0 2 3  .... - 3 . .  ................ MUOSIOJIE .......... S U I  

I ABU 

1 ......... .28 ... U 5 . 7 6  ... 135d1 ........ 0.05. ..D6363..G ....................... COAL.. .............. C9.dLK.S 

.CLAYSTDUE . . .  UgB. .BLtLZIO ......................................... 
COALY STRINGERS A8UNDANT:WINOR l l H H i  CA 
LCITE. ANKERITEI?) VEINS 

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

! 7 6  136.01 136.- 0.04 0 6 3 6 3  G COAL C-5.8LK.SLD 

I I 
.......... ......................... i ....... r 7 6  .... 136.,~5 .... ~ 6 . . 1 0  ......... 0 . ~ 5 . .  0636.3.G UUDSIOWE L O .  ............................................................................................................ d 

COAL STRINGERS THRDUGHWf 



84/03/11 GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 55 1 
I ...........................

PROJECT: KPN BLOCK: LR DATA SOURCE: DDH83001 ! 

.................................................................................................................. .... . I 6  U 6  . I 2  .U6...15 ......... Q.03 ... D636.3..G .......................... COAL ................. C.-L0LK.SI.L 

............. 26 .. 13.6...15 ... 136.55.. ... O.40 ..,. 0636.3 .G ........................ COAL .................. C-2.8LK.YBRKN .................................................... 
VERY EASILY WEATHERED TWARDS TOP OF HE 
ASUREHENT 

, * 79 136.60 136.61 0.01 06363 G COAL C-2.BLK.SLD 

'22. 06.363 6 ........................ COAL ................... CC~III.BLKKK5 

DESCRIPTION 

... .... ........ Q-02 .... W . . G . . G  

.LLAYSTOIIE ........ CAKE-BLhSLO. ............................................................................................................... 
COAL STRINGERS *BUNDANT;LISTRIC SURFACE 
S ALONG BEDDING i 

; .............................................................................................................................................................................................. _ ................................ _ ........................................... ~l * 8 1  136.88 136.96 0.08 06363 G COAL C-2.BLK.SLD 

CALCITE,ANKERITEl?) STRINGERS THRO 

80 137.07 137.17 0.10 06363 G COAL C-1.BLK.SLD i 
.................................................................................................................................. SUBCONCH0IDAL.FRACTURING .......................................................................................... 4 

79 137.17 137.21 0.06 06363 G COAL C-2.BLK.SLD 

79 137.21 137.25 0.04 06363 G CLAYSTONE CARB.BLK.SLD 
........................................................................................................................................... COAL..SIRlHGERS..~U~ANI .............................................................................................. I 
...........*... DENOTES. .. UEAS URm... BCA .................................................................................................................................................................................................................................. 



..................... ....... .... ........................ ................... / ............. 28 .... U 7 . S  .... l37...30 Q.115 Ob163.G COAL C.T~..SLD ................................................................................................ 
I CALCITE. ANKERITEI?I  STRINGERS ABUNDANT 1 

. . .  ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..CLAYSTONE CARbDK-GY ..SLQ 
CALCITE. ANKERITEOI  STRINGERS ALONG BE 
DOING 

'..i8..i3 .,..jy' i3i;ii ................................................................................................................................................................................................... ......, 
0.05 06363 G COAL C-2.BLK.SLD I 

............. 28 ... U.7.,.43 .... 1337..55 ...... 1 2  . . . G  ......................... CLAYSTTONE ........ A ELK. SLP .................................................. 
COAL'.STR~NGERS THR0LIGHOUT:HINOR L I S T R I C  

I SURFACES 

1 0 1 1 . 2  0.02 0 0 3 6 5  G COAL C-3.BLK.SLD 

t 

1 ........... 80 .... 1l11..M ...=.. 4 3  ........ LO3 .... M . . G  ......................... LOAL ................... L%?.BLK-SI.0 
I 

I ........... 1 0  ... U 8 . . 4 3  .... =..a ........ 0-05 .... &26%G.. ...................... W U O S I D E  .......... BU.SLO..  ....................................................................................................................... 1 
i MINOR COAL STRINGERS 
1 ....... 1( 80 ... UIL.48 ... Ulldl........ L O 3  .... W61 .. G..........................C(IAL...................C~ . 4 A L K I ( S m  
I 

8 0  138.99 139.04 0.05 0 6 3 6 5  G COAL C5.BLK.SLD 
............... _ __ ........................................................................................ _ CALCITE,. ME RITE^ VEINS..ALONG..EEDO.LNG..I 

GUARDS BOTTOM OF MEASUREMENT 



* 8 0  139.15 139.19 0.0& 06365 G COAL C-S.BLK.SLD 
...................................................................................................................................... MNOR .CALCI.T.E...AHKERIXE(I.I...YEINIWG..ALN... ...................................... 

G BEDDING 

, .......... 79 .... 139,.19 .... 1 3 . 9 . 1 1  ...... 0 . l 2 .  .................................... CLAYSTDUE ........ CQL..SIRINGERS..I~O.~HO~ .......................................................................................... 
79 139.31 139.32 0 . 0 1  COAL C-2.BLK.SLD 

W L F  CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 6 0  

...... aEP.Ik..IWTBYIL .... Z*LIP SEAN ............................................................................................................................................................................................. 
Toitlrra, LL  

* 6 8  14Q.26 141.30 1.04 HIMSTONE M(.GY.V7HNB.SSD.SLD 
........................................................... .......................................................................................................................................... S .SIRUTTYRES..IWD1C\IE..~DPIIYPRI~.:1K 

I 4  POSSIBLE SELENITE VEIN I L T  GREEN, 
I 
1 

3 0  .... 1U.ll ........ 11.4 Y B M N  ....................................................................................................................... 
OLIDATEO BUT PDlDERS MHEN HAWERED' 
HES CARBONACEOUS TOHARDS BOTTOH M 1 f  
SIRIT .SUREA~,CALCITL...ANKWSf L?I 

............. 7 5  ... 111.71 ... 141..7& ...... L O  NDSTDUE ........ EL.WOD-btY..BRK 
L I S T R I C  SURFACE 

*..I7 141.18 142..11 0.J ........ ....... .... ... . . . .  ANDSXDNE FG.HOLM ntY...THNBB 
VERY EASILY MEATH 

........ ................................................................................ ..SILISTDNE DK.GY.SLD. 
CLAYEY W E N  BROKEN: HlHOR CALCITE. ANKE 
R I T E I ? I  VEINING; L l S T R I C  SURFACES 

RS THROLIGHOVT~LISTRIC SURFA 
ITE. .. AHKERIXEIJ ... YEIMNG..IH 



..................... DEPTH ...... DEEXH..IWTRVAL .... u EBPIL L a u L  
1 ............ 8 0  ... 142.45 .... 142..47 ...... ~ . ~ P P P 0 2  .... 

I 

1 8 0  142.47 142.49  0.02 0 6 3 6 7 G  COAL LOSS 1 

I ..................... . . . .  .................................................................................................. 1 ............. 8 0 .  142..49 ... 142.63.. .... 0..14. D636.7.G CLAYSTDNE CAR8 BLK. SLD .: 
COAL? ST~INGERS a LISTRIC SURFACES: CAL 

i CITE, ANKERITEI?) VEINING THROUGHCUT 

I . DENOTES MEASURED BCA 

! ............ 72 .... 1 4 3 A O . ~ .  l.43..1* ........ O..M .... 06367..G ..................... COAL ................... C..BLK.BRKI.. 
I ................................................................................................................ 

CALCITE STRINGERS 1 
1, .......... ..................................................................................................................... ........... 77 ... 143.14 .... 143..17 ........ L O 3  ... Okl67..G ........................ KIDSIDE E L K S  4 
i COALY INCLU6IONS:MlNOR CALCITE. ANKERIT E l ? )  STRINGERS 

i 

; 7 7  143.20 143.33 0.13 06367 G CLAYSTONE CARB.BLK.SLD 
, ........................................................................................................................................ P U N  1. .  0SS.ILS'HIWOR .CALCITE....ANKERLTEI?. 

I ALONG LISTRIC SURFACES 
1 \ ............ 77 ..... 163.33 .... 1 4 3 . .  . .0..13 ... 96367 .G.. ............. .........C OIL ................... C.-5.BLK.YBW ..................................................................................................... 2 

MINOR CALCITE. ANKERITE(?I STRINGERS: C i ARBONACEWS CLAYSTONE LAMINATIONS I 



i i 4 / 0 3 / 1 1  GULF CAUADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 6 3  
I 

I ..................................................................................................................................................... ............................................. 
PROJECT: KPN BLOCK: LR DATA SWRCE: W H 8 3 0 0 1  

; . . . .  &. D& ... =.- . . f  4HP ..... yt ...................................................................................................................................................................................... 
!am!&W 

ABUNDANT L I S T R I C  SURFACES'COAL STRINGER 
............................................................................................................... ............. 7 2  .... L 4 3 . 5 0  ... 143..68 ........ ~ . . 1 8 ~ ~ ~ ~ D 6 3 6 ~ 7 ~ ~ ~ G  .......................... CLAYSTONE ..... C*R&..BLK..BRI(N ~ . l  

i 

7 7  143 .76  143.86 0 . 1 0  0 6 3 6 7  G CLAYSTDNE CARB.CBL.BLK 
............................................................................................................................................ ............................................................ 

T IONS.L ISTRlC SURFACES;ULCITE, ANKERIT 
I 

I FA IRLY .EASILY MEATHERED.:WMSTDNE..UHINA { 

I EI?) ~TRINGERS I > 1 .............. 
143.86 143.98 0 .12  0 6 3 6 7  G CDAL C-3.BLK.BRKN i 

ABUNDANT L I S T R I C  SURFACES'EASILV BROKEN 
ERX. CIRBDNICEQU.S.:MI.NOR ..& .AL~.SXRI.U~GER 

I 
CLAYSTONE CARB.BLK.BRKN 

: C AL STRINGERS . T H R m . . A B U H M W T  LI6TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT 
I 

.......... .................. .. 
R% SURFACES 

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

I f : .... .................... ... ......... ............ ... I 1 )4 MS.e.24 1SS44.3% L O 8  06367.6 C O A L  &.&f E 8& ,. Ng.K c"c;.r iEx~ I 
T SURFACES 

GULF CANADA RESOURCES INC. - 
I 

! ..................... aEP.TM ...... W.TH..IMTf(VAL .... U ............................................................................................................................................................................................ 
I BCB EBPLL L l t r r u L r e U L  LIuQLom 
............ .... ........ .... ......................... ................... .............................................................................................................................. 

CALCITE.ANKERITE(?I  VEINING ALONG CLEAT 
: i 78. . . U C 3 2  1A4.36 Lo1 D636. .G SOAL C + 5 R K N ~  I 

SURFACES 
1 
1 

7 8  144.37 144 .46  0 . 0 9  0 6 3 6 7  G CLAYSTDNE CAR0.BLK;BRKN , ......................................................................................................................................... UITRICCCSURFACES..*BUYOAWI:CMLL.SIaUIGE~ ........................................................... s THRWGHOUT: CALCITE AIIK~RITEPI VEINI 
NG Illul 



! ............ 7 8  ... 14~4. .TZ .... l 4 L k  ..... .Q..QZ ... 05367.,G ............... :... ... CPAL..LO.SS ........................................... 

7 8  166.74 144.75 0 .01  0 6 3 6 7  G COAL C-3.8LK.BRKN 

I 7 8  145.06 145.07 0 . 0 1  COAL C-2.8LK.SLD 
.......................................................................................................................................... U L I E  U(KERIXEI1)  ... YEINING.. l lMt . .ALON ................................. 

G B E W I ~ ~ ~ .  

.......-.. ..7 
1 NG BEDDING IWI 

4 

i DENOTES MEASURED BCA 

/ ............ Z9...U136~...J.UU05 ........ D S L O ~  .............................................................................................................................. j 
I T E .  ANKERITEI? I  VE lNING I Z M )  ALON ! 
W I N G  I I I I N O R I '  RHI COALY BEDS SCATT 
IH ~lwcnw~.. ~ L Y  U...T.OP..OE..~SU i .. .. 
1 

..HUDSJDYE .......... BYL.SLD.  ........................................................................................................................... 
MINOR CALCITE ANKERITEI?)  STRINGERS 11 
O~):COUY IMC~USIONS IZWI THROUCHWT i 

! 8 0  146 .48  146.67 0.19 CLAYSTONE CARB.BLK.BRKN I 
r ........................................................................................................................................ N O  COALY. ..INCUISIONS:PDSL8LE..UIl.ORII ........................................................ / 
I EI?) 11Mi 
............ 8 0  ... 1M.62 .... ........ 

I T E .  ANKERITEI? I  VEINING 11HMl THRO 
UT: 2UU BED OF POSSIBLE CHLORITE AT 

I 8 1  146.73 148.12 1.39 
....................................................................................................................................... 

SILTSTONE M.GY.VTHNB.SLD 
KINOR. SANDSTONE..UnINAIIDl lS NEAR..EASE;W 
EATHERS EASILY TO SMALL PIECES 



........................................................................................................... ........ 1 2  118.38 ........ DK..GI.YIWnB.SLD ... ... .... 
EASILY HEATHERS 7 0  SMALL PIECES'IIINOR L 

.M.GY.VlHNB.BRKN I 
I L Y  .UEAT.HERS..XO..SWALL. PIECES'LT .GRE 
NDsToNE LAHINATioWs T H R o w f i T : M I d  
RITE BEDS:0.02M BED OF CALCITE b ANK 
T.EI?I..I..CHLORIT£;..WINRR .CQALY..IIICLUS 
S 

I ............ 0 0 1 9 . 3 6 .  .1+9...?Q 

I ER INTERVAL' S I L T S  
S..IOP..OE..HEISURE~E 

1 0  149.70 119.90 0.20 CLAYSTONE W.GV.SLD 
, ........................................................................................................................................... E~~~~LY..IU~O..lQ..~..HHEN..E~Wi~..TQ .M ......................................................... 
! AT 

7 4  lSQ.80 .... ....... L! ............. ... 

1 ........... 2 4  ... 15.0.84 .... 15.0..92 ....... 0.0 IL ISTDI IE  ........ SSY..DKDKGYYVTMB.BBKII 

SANDSTDIIE Ek.3-PPGV...THNBBBRKN ................................................................................................. I ........ 
BECWES FINER GRAINED TONARDS BASE:ULC 
I T E  VEIN I l M )  CROSS-WTTING BEDDING 

1 
I .......................

7 7  152.03 1 5 2 . r o  0.37 SANDSTONE SLTY.I~.GY.VTHNB.SSD.SLD 1 
D1( GREY SILTSTONE LAMINATIONS THRDUWW 

.. .. MINOR COALY. I N C l L l f I P N S  ...T TWRDS..T 

78 152.10 153.27 0.87 SANDSTONE FG.HEL.LT.GY.THNB.HRM8U 
......................................................................................................................................... Sm: .S lL IST.QNE. . I~~EDS.~fBEWENI . .TMRD 

S TOP 
............................................................. i 

I 
............................................................................................... i ............ 79 .... 153.27 .... lS3.40 ......... L l 3  ............................................ SANDSTDNE ....... F G  .YEL.LT..EY...THNB..BRKN 

MINOR SILTSTONE LAMINATIONS 



WLF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 69 i 
........I B4/03..111 

PROJECT: KPN BLOCK: LR DATA SOURCE: DbW3001 

l~ ..................... DEPTH ... DEPTH..lMTRVAL ... SAnP .... SEAM ............................................................. ................................................................................................................ ..1 
I rn mtL LJMcLrore USLIPLPCrY 

............ SILISTDNE ........ DK.GLYIMB.SLD ........................................ 
MINOR LT GREY SANDY LAUINATI0NS;EASILY 
WEATHERS TO SMALL FRAQIENTS 

! * DENOTES UEASURED BCA I 

DEPTH ...... DEP.IH..IIlTPVAL .... S A W  SEAM ......................................................................................................................................................................................... ...................... / rn EBPtL L l t l L t l L L r e  
j ........... 80 .... ........ IL IS IOME ........ Y G Y A B  

I 
.................................................................................................................. ........ ........... 29 .... 126..13 .... l56.31 ........ Ll IL IZ IOME DK.GLYBRKK I 

POSSIBLE ANKERITE(11 AND CHLORITE VEIN 
ism) 

79 156.37 156.72 0.35 SANDSTONE FG.M.GY.THNB.SLD 
N Q ( I R S I L T I T O N E t l l Z I S ; C * L U T E , . . m E R I  
? )  VEINING 

...... ?9 ... l 5 h - 7 2  .... 15h. .7l . . .  . L O  I L I S I D H E  ........ 

1 DENOTES MEASUREC BCA 



............................................................................................................................................................................... DEPTH. DEP.TH..lNTEVAL .... SAW. . S E M  ..................... ... m EmL L l t l l l l L L U L  UItgLPEY 

............................................ ........ ................................................................................................. : . .  ..*..79 ... 158.09  ... 158..94 ........ DL 82 SANDSTONE EL.HEL.N 

SANDSTONE VFG.WEL.LT.GV.BRKN 
............................. CALCITE ANKERITEl11 ... YE1NING.DN.FRICXUR ............................................... 

E SURFA~ES:MEDIUH GREY SILTSTONE INTERB 
EDS 

I 
DENOTES MEASURED BCA 

W L F  CANADA RESOURCES 1NC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 72 
............................................................................................................................................................................................................................................ 

PROJECT: KPN BLOCK: LR DATA SOURCE: DDHB3W1 

I ...................... DEPTH ..... aEP.E..I)LTKVAL .... .S*W..SEAU ............................................................................................................................................................................................ 
lutLUm SCRIPTION 

SANDSTONE VFG.WEL.LT.GV.THNB.SLD 
KALCAREDUZ:MINOR..ULCII ANKERIIEI.?.I . . Y  ................................ .................................................. 
E I N m  cinnl NoRIuL T o  b I N G  

........ 18 162..19 163..68 1. ANDSIDNE EG:.MOD-S-PPPPGYYIM..BRK ............ ... ... ........ 
MASS1VE;MINOR CALC1TE.A 
G NORMAL TO BEDDING; TA 
I& 

r 7 7  163.68 l b 4 . 3 3  0.65 SANDSTONE FG.UEL.M.GY.THNB.SLD 
........................................................... ..................................................................................................................................... C L ! .  .~..LISIRIC..SW(F*CES..ALDNG.BEDP 

ING D POSSIBLY CHLORITE 

...................................................................... ..SANDSTONE ........ SLPI.YEG.HEL..H.~..~.HNB.~BU,SD 
MINOR B1OTURBATIW:DK GREY SILTY INTERB 
EDS THROUGHOU1:YRHBUR 0.09M LONG 



GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE L O t  PAGE 7 3  I 

1 ....................... DEPTH. .. DEPTH 
1 B C a f a P L C r o  
1.. ........ 1 5  ... lb4.54 .... 164..64 ......... R . . l  
I 
! 

.*.. I3 16.4.64 .165...63.. R ....... ... ...... 

..................
; * 6 1  165.73 166.52 0.79 SILTSTONE SSY.+DK.GY.nHNB.BIOTR.SLD 
I YRMBURS INDICATE TOPS POSSIBLY UPRIGHT: 

i 
' .................................................................................................................................. LT..GRE..ANRSQNE..LAUINAT~RNS..THROUGHOU 

T:UIWOR QUARTZ, hNKERITE(1) VEIWING ALO 
NG FRACTURES 

/ 84 /03 /11  
I 

GULF CANADA RESWRCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 7 5  ,. 
PROJECT: KPN BLOCK: LR DATA SWRCE: D W 8 3 0 0 1  1 

I 
1 ..................... EFTn ..... DEPSH .INTEVAL .... S*LIP.HHHSEAll ......................................................................................................................................................................................... j 
1 aCc EE!?n roltlrmIore I... ........ .... .... ..... 

1 
! 1 ........... 41 ... 1 7 ~ 0 5  .... ~ ~ 4 1  ........ 02 N D S I U E  ........ ELMEL-W%..GY-6 

ABUNDANT 1W Wl 

NTACT 

+..a3 UII. 41 1 7 L B 6  1.. ........ .... .... .... ........ IL ISTDYE S I Y  ..DX.DX.GY... n.HNB-XBOG..BR 
MINOR BIOTURBATI0N:XBDG 
UPR1GHT:MlNOR 1W CALCI 
EIY: ... UEDIUIISREY ..SAUDY.. 
U M U T  

........................................................................................... . S I L I S I M E  ........ II-IIK-GYY.YTHNBSLD.. .1 
LT GREY SANDSTONE LAHINATI0MS:VERY EASI 
LY UEATHERED TO SHARDS 



... .. ........ . . .  *...a9 .... U4 ..TO 176 Q l  1.31 I IL ISTDNE ........ SSY .DK, GX ...V HNB.WRII8U.SLD 
LT GREY SANDY LAMINATIONS 

SHARDS: LT GREY SAN 

87 176.20 176.52 0.32 TY.VFG.HEL.H.GY.THN8.SLD 

8h .... 176.62 ... 176.56 ....... O.M ............................................ CLAYSTONE ........ .................................................................................... I 
1 

PAGE 76 

I ...................... UEPIH .... ..DEP.I.H..INTRVAL .... S A M  .SW.. S E M  ............................................................................................................................................................................................ j 

kcA EEQL U L - L U x L L r e  !.maQn' ON 1 

........................................................................................................................................................................................................... ......................................................... * 73 178.80 179.21 0.41 SANDSTONE SLTY.VFG.MEL.M.GY.VTHNB.X8DS.BRKM 
SSD'RYTMIC BANDING OF SANDSTONE 

S ~ . O N E : ~ . . I N D I ~ T E S . . I O P S . . U P R I  

SILTSTONE DK.GY.TMN8.BRKN 
............................................................................................................................................................................................ 

SILISTDME ........ SSY .D((D((GI...VHNBB5SD..SLD ................................................ 
MINOR CALCITE ANKERITE VEINING: LIGHT 
GREY SANDS TON^ LAMINATIONS 

* 74 180.39 180.62 0.23 SANDSTONE FG.WEL.DK.GY.THN8.SLD 
........................................................................................................................................ SDRZIWG .~..TO..MODERAIE:CRHT.AINS..ILM..H ............................................................. 

HITE SPECKS TWARDS BASE 



! I I. .................... W . W . .  ... DLPTH..IWTRVAL .... SAW-..SEN ............................................................................................................................................................................................ 
BEB E69.L L l t l L C l L L L  o E s C R l P T I Q N  1 

......................... ................. ... ........ .... ...................................................................................................................... j ....... i . 8 4  .... l a - 0 9  UU-15  11.06 U . . E  L L K  j 
! llUl WDST0NE:DISSEMINATED PYRITE ON BED I 

DING PLANES ! 

82 181.31 181.34 0.03 06368 F COAL 
! 

C-2.8LK.SLD 
i ...................................................................................................................................... P Y B I I E . . I E  ............................................................................. : 



84/03/11 GULF CANliDA RESOURCES 1NC:- COAL DIVISION - DESCRIPTIVE LOG PAGE 79 i 

. . . . . . . . . . . .  DEPTH. ..... DTPTH.IWTRVAL .... SAW ..... SE AM....... .................................................................................................................................................................................. w EBPLL L J n l S L I P - I P -  ! J m ! s Y D E s C R I P r l o V  
............. 8 1  ... lB1..k6 ... 181.Sl.....D,~Q5 ... 0 6 . .  ....................... C L A Y N E .  . BU.8RKN ....................................................................................................................... 

LISTRIC SURFACES AND QUARTZ VEINS WITH1 
N 

80 181.55 181.62 0.87 06368 F COAL C-2.BLK.BRKN i 

I 
..................................................................................................................... ............. aQ .... 181.62 .... 181..63 ........ L Q I  .... 0 6 3 . 6 . .  ........................ CRAL .................. C.+...BLK.BMN 1 

I 
. . . ~ *  ................................................................................................................................................................. 

C-2.8LK.SLD 
EASILY BRM(EN;SOHE LISTRlC SURFACES 

84/03/11 GULF CANADA RESWRCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 80 

...... DEP.TH..IHTBYAL .... SAW .-.. SEAU .................................................................................................................................................................................. 
L i t u r a .  rere  ! a m L Q w D E s C R I P r I o H  

............. 72 ... 182.29 .... 182.32 ........ I l . ( . . E  ......................... COAL ................... L - L B L L S  

....................
78 182.61 182.82 0.21 06368 F COAL C-2.BLK.BRKN 

MINOR CALCITE, ANKERITE!?I STRINGERS 
......................

78 182.82 182.93 0.11 0 6 3 6 8 F  COAL C-2.DK 
LISTRIC SURFACES 

78 183.10 183.11 0.01 06369 F COAL C-2.BLK.SLD 



I 84/03/11 WLF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 8 1  1 i 
PROJECT: KPN BLOCK: LR DATA SOURCE: DDH83001 

...................... DEP.IH ... ..DEPIH..INXRYAL ,,.. S A W S E M .  ...................................... 
lG.4 EBP(L L e J H K L I P - L  LLwLw 

........ ............. 78 .... lM.. 11 .... M3..14 ........ L O 3  .... O6369..E .......................... CLAYSTDUE I 
/ . .  7 8  U l3 .14  .... M 1 . 1 9  . .  O.L?5.. W 3 6 9 . f  . .  CPAL ..............,.. 
, ! 

...................... ....... ............ 7 8 . .  18.3.A9.. .181..25 ....... 9.06.. 06369.F CLAYSTONE ELK uIN6R SLQ.. DISSEuIMiiD..i.~RIT .t:. "IHOR O U i R T L , . . ~  ............................................. ~.,  
! ANKERITE(?l VEINING I 
p~ ....................................................................................................................................................................................................................................... 
; 78 183.25 183.32 0.07 06370 F COAL C-4.8LK.SLD 

HINOR CALCITE, AIIKERITEI?! STRINGERS 
.................................. ................................................................................................................................................... ................................. 

78 183.32 183.36 0.04 06370 F COAL C-3.BLK.gLD 
I UINOR CALCITE, ANKERITEr?) STRINGERS 

COAL - .  
I 

........., l....i frLj6.... iy;i7 . . .  ........................................................ * ................................................................................................................ 1 

1 * DENOTES MEASURED 8CA ! 

, ...................... DLP.TH .... HHDLP.T~..INTBVAL.LLLSUIPee..SEU1 .......................................................................................................................................................................................... 
1 u EB(UL T o a L c L I D I I L  

/ ............ 7.) ... l83..62 .... UU .. 67 ..... ...LM .... 0617P.F ....................... COAL ................... L < I J L  
I 
1 ............ 79 ... UU.. 61 .... WUU73.... ..... Q . . 1 , .  ......................... COAL ............... PPPPL-3..ELKI( 

I 1 ............ 79. .l83..73 ... W . 2 4  ........ L . 0 1  .... D637.0..E. .................... COAL .................. .Lrl.BLKI, 

I ........ ? .79  .... U 3 J I  ... U U - 7 8  ......... PI..O4.~~.~37O..E .......................... W A  .............. ..C*.BLKS 

..... 74 .... U13..78 ... MP.d8 ....... LlQ.. 0637Q..E .......................... WAL ................... C-3..&LKS t LISTRIC S 
...... 

I ..... . 7 4  ... M 3 . 8 8 .  UU.89  ......... L O 1  ... 06371) .E ...................... COAL ................ C:LSLK.S 
i 
! ...... 2 9 .  .M3.b9 .... M L Q 2  ...... QA3 . .  06370 F.. ............. COAL ................. CL:~31BLKI:SlD .La~.~~~.~........~~.~.~~...............~~~~...............~~~~~..~.~............~~~........ 

I 
............ 7% .... 184..02 .... M 4 . r , M M  ........ O...Q2..~.W.3.7O..E..~ ....................... COAL ................... C.-Z..BLK.SW. 

.................................................................................................................................................................. * DENOTES MEA$URED 8 U  

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



... lB4..W.. .l1)4..M ......... 0...01 .... 0617Q..E .......................... COAL ................... C r L B L L S  

....... ......................... ............ 78 ... lM.05 ... lB4..ll 0.06 ... 0637Q F COAL ............ .C.+...ELKS 

I ........ . 78  .... 18.4.11 ... 184..16 ...... .0. RS ... 06320..E ....................... WMSTDNE . . . .  BLK..SLP ................................................................................................................. 
ABUNDANT COAL STRINGERS 

! 
t .......... 78 .... 18~4 ... 16 ... 184 ... 18 ........ 0...02 .... 0637.Q..E .................... W A L  .................. C.3.BLK.S 

I 1 ............ 78  ... 18 4.. 18 .... 18.4. ..19.. ... D,P1 ... 0637.Q.E ..................... ..COAL .................. C.-2ALK.S 

... .. ..... ............. 78 ... 18.4 1% lIII14...Z1.... 0.,.02 .... W3.'IQ .,E... .................... U I A L  .............. .....C.T~..BL K.S 

... ... ........ .... .......................... ................... ! 78 184.21 184.27 0.06 003.7.0..F COAL k Z . . ~ R L i L S  
........... 

....................................................................................................................... 1 ............ 28 ... 18.4.,.27 .... 184.,.3PPP ..... .0,03 . .  0 6 . 2  ....................... CQAL ................... CP~333.RLK.KSM 

............. 78 ... 18 .+.,.M... 18.4 A2.. I ......... .... ........................ ................... . ~ 7 8 . 1 8 4 . 3 2  ...184s.34 Q.,.02 06.3~0..EEE COAL C.7.3.4L 

J .......... * .tiELlof&EisUREti.B 

GULF CANADA RESOURCES I N t .  - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 84 

CALCITE. ANKERITE(?) OW CLEAT SW( 

77 184.45 184.48 0.03 06370 

........................................................................................................... ........................ ................... 4.48 ... l84.41 ........ DL03 .... D637P..E COAL C . B L K . S U I . . .  
MINOR CALCITE AND W A R T Z ,  ANKERITEI?) S 
TRINGERS 

77 184.54 184.56 0 . 0 2  06370 F COAL C-2.BLK.SLD 



! 

.................... DEPTH ...... D.EPTH..INTRVAL .... S M P  ..... SEAM ........................................................................................................................................................................ i 
! B C ~  ~ ~ P L L  r o ~ u x . ~ 1 [ ~  UI~~PLPGY-  i 
/ ............ 17 .... M.4.56.. ........ O..S ... D6379.E .......................... COAL ................ B L L S  

1 76 181.62 181.65 0.03 06378 F COAL C-5.8LK.SLD 
. . . .  ................................................................................................................................................... 
I 

1 75  184.88 184.89 0.01 06371 F COAL C-2.BLK.SLD 
1 ............................................................................................................... : ................................................................ 
I 
I 

1 * DENOTES MEASURED 8CA 

I I 

,... ............... DEPTH ...... DEPTH.. 
I B C a E m L r o  

! CONTAINING COAL BEDS AND MINOR CALCITE. 
ANKERITEOI 

......................................................................................................................................................................................................................... 4 
, 74 185.10 185.12 0.02 06371 F COAL C-3.8LK.SLD I 

CONCHOIDAL..ERACT.URIN 

.. ... .. ... CIIE. Y E I U G  ON..B 

I , ............ 73 ... UII..fi ... l 8 L . 1 7  ....... L O 2  ... 96371. E ...................... CLAYSTLIUE.. ... TaRBJLLSLO .......................................................................................................... 
VERY HARD: MINOR CALCITE STRINGERS 

... 3 l85..12 ... 185.21 ......... L O 4  ... 0637.1..E .......................... COAL ................... C - 1 L S L D  ................................................................................................................ j 
CONWOIDAL FRACTURING:lUl! CALC1TE.ANKER 

73  185.22 185.26 0.04 06371 F COAL C-1.8LK. SLD ! 1 ........................................................................................................................................... CALCITE ANKERIXE(I1.. STRIHGERS .. l2mJ.AL .......................................................... 4 
ONG B ~ N G  ! 



............ 1 3  ... U I I . 2 6  .... 1B ... 3 3  ........ L O 1  .... O b X . . F  .......................... COAL ............... C-2.8LK.SLD ................................................................................................................... 
MINOR CALCITE. ANKERITEI?) VEINS ON CLE 

7 3  185.34 185.39 0.05 0 6 3 7 1  F COAL C-I.8LK.SLD . 
................................................................................................................................... CALCIXE. .. ANKERITE(?I ... STRIHGERS..OH ..CLEAX ...................................................... 

SURFACES; MINOR CLAYSTONE LAMINATIONS 

7 3  1 8 5 . U  185.52 0.08 0 6 3 7 1  F CLAYSTONE 8LK.SLD 
; ........................................................................................................................................ :...LOHT.AINIMG...CALCITE ,... ANKERI.T.EL?l..VEI.NLNG .......................................................... 

7 3  185.52 185.54  0.02 COAL C-2.BLK.SLD 
................................................................................. ... ............................................................................................................................................ W C X I E  ... A&ERIIE.I?.I VEIU.T.NG 

-1.BLK.XBDG.SL 
ALCITE ANKERI a n  FR~CTURINC 

; 8 4 / 0 3 / 1 1  GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 8 8  

1 ..................... DEP.TH ...... W.IH..INTBVAL .... SAMP SEAM ............................................................................................................................................................................................ 
; 6.u T D ~ I o ~  !.lmwGY 

........ ............................................................................................................................... 1 .......... 7 3  .... 185.57 .... 185.62 ........ n- Y S I D I E  BlK.SLD 
CALCITE. ANKERITEOI  VEINING THRMLGHOUT 

I 
I 

1. ..... r...73 ... l B 5 . 6 3  .... 385.. 74L ..... Lll ............................................ C L A Y S I N E  ........ ~ ~ 8 L L ~  ..................................................................................................................... 
L ISTRIC SURFACES'COAL LAMINATIONS'ABWID 
ANT CALCITE. ANK~RITEPI  STRINGER^ 

i 
I 

MINOR CALCITE. AWKERITEI?) STRINGERS 1 
.............................................................................................................. 
UAYSTONE 8LK.SLD 

SOME L I S T R I C  SURFACES 

........................................................................................................................................................................................................ 
7 4  185.88 185.89 0 .01  COAL C-1.8LK.SLD 

SUNCONCHOIDAL FRACTURING 
: I 

7 4  185.89 185.93 0 .04  CLAYSTONE 8LK.SLD 

, . ~  
7 4  185.93  185.94 0.01 COAL C-1.BLK.SLD 



.................................................................................................................................... ... .... ................. i ...................... DEPIH. ... D E P X I N T R V A L  SAM? S E N  :... .............I 
1 BL4 EWL reitura.rore LLILLPLPGY 

......... ............ 26 ... m..% .... l.96 ... 01 L O 1  

NING ALONG BEDOING :2Mr 

! I 
W S T O N E  BLK.SLD 

T.ORIED..BEDDING'ABUNDANT..COAL..STRI.N 
( 5 ~ ~ 1  :CALCITE AND OUARTZ: AUKERITE 4 

VEINING ALONG BEDOING' HINOR WlCROF I .ING..IICH.I)ISPLACEWENII:..HINOR DISSE 
TED PYRITE IN WARTZ. ~KERITE(?I v 1 

I 

1 * DENOTES MEASURED BCA 

I 

! 0 4 / 0 3 / 1 1  GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 9 0  

...... DfPTH..INTEVAL .... U P  .-.. SEAN ..................................................................................................................................................................................... i 
................................................................................................................. I ..r..?B ... .... ........ LLISTOYE.. ..... OK..W.YIW 

MINOR HAIRLIKE M I T E  STRINGERS 

/ ........... A 0  ..-. 19R-19 .... U R 2 9  ........ R-1 YSTOdLE ........ ILCY-SL 
I 

I 
........ ......................................................................................................... ................. LLAYSTOblE DK.GLSLD... ....I 

15M CALCITE BAND MITH SILTSTONE INCLUS 
IONS IBRECC1AI:SOME L I S T R I C  SURFACES I 

SILTSTONE DK.GY.VTHNB.SLD 

I 
..... ILISTOWE DK.GY.YTHN8.SL 

MINOR YHITE U I  

.................................. - 



ULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 9 1  

-.. 

7 5  1 9 5 . 6 3  195.67 0.04 ROU( LOSS I 

........ ....................... ..SILTSTONE SSY.M(.GY.YTHNB,BRKN. 
LIGHTER GREY SANDSTONE LAMINATIONS 

SILTSTONE M.GY.VTHNB.BRKN 
........................... ~ R h f f ~ ~ W . . b f ~ f i f ~ ~ T ~ f ? j b ~ E 6 ~ I ~ f i ~ J @  .......................................................... 

WENT 
i .................... is6..(i. ..s9 .g;(ll ......... i..ds"""' ................................. srart6N .r ....... w.m; 
I ss6:nr Y SANDSTONE LAMINA 

IOHS.. 
( + 80 198.02 1 9 8 . 6 9  0.67 SILTSTONE SSY.WI.GY.WHWB.BIOTR.BRKN 

" . .......................................... ............................................................ ~;~;.~:~s~~$~~~~~N~~~~;~H.4rr;U!"~..& 

2 .... 198..69 ... 199 .90  ....... 13 .MAY-YTHNB.BIDTLBR 
C I T E  VEIN O.MH THICK 
G SOME SILTSTONE FR I 
... 

SILTSTONE SSY.DK.GY.YTHWB.BIOTR.SLD 
.................................. ..S*LUIS10NE.L*n1NAT011Z..BEMllIYG..WORE.fdEP ............................................................ 

UENT TONARDS BASE 1 

* 8 5  2 0 0 . 6 3  201.84 1 . 2 1  SILTSTONE SSY.DK.GY.WHNB.BIOTR.SLD 
M . E R .  GREY. . . S A W S T a N E . L U I l P  

I 
Y.W..GY. WHNB.SL0 
M . E R  . GBEY ... SANDSTOWE . L U I I C W  

8 6  2 0 1 . 9 4  203.95 2 . 0 1  SILTSTONE SSY.WI.GY.THN8.BIOTR.SLD 
I ........................................................ ................................. IUVIBUR'BEDS. EAIRLY.HELL.DIST.URBED:BIPIU ............. 

RBATIO~ INDICATES TOPS UPRIGHT.LT'GREY 
TO LT BRWN SANDSTONE INTER BED^ 



i 
. . . .  ............................................................................... 1 ............. 60 .... 20.~99 .... m..ll ... . . .  0 . .  ............................................ A N  HEL.K.LY ..THNB.BI.OTR,SU) 1 

I MINOR INTERBEDS OF VFG OK GREY SANDSTON 
E 1 

! . . .  * . 1 8  ... 2 - 3 4  .206.1W... ... WEL !JK G I  YiHNB BIOTR SL 
U R B ~ T I ~ N  MINOR-PNDICA~ES 
ALCITE VEIN 31111 PARALLEL T 

.. .. .. ME LX BROHN SAHPST ONE... 1.NTE 

78 206.09 208.23 2.14 SANDSTONE VFG.HEL.DK.GY.VTHNB.BI0TR.SLD 
~ f ~ Y B ~ ~ ~ $ 1 f ~ ~ , ~ ~ [ ~ A J ~ ~ ~ S ~ ~ ~ ~ ~ ~ ~  
09U THICK BIOTURBATED ZONES I 

' 84 /03/11 W L F  CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 9 4  

.... DEPIH.IKTEVAL .... ........................................................................................................................................................................................ 
L J H E L  L I P -  LmBLQEK i 

i ........... do .... iS9-U .... 20.9.52 -....... 0- MJDSIDIIE ....... BLK..SLD ......................................................................................... 
HAIRLIKE CALCITE. ANKERITEI?I STRINGERS 

1 * 78 209.60 210.25 0.65 06372 E COAL C-2.LK.SLD 
........................................................... / ....................................................................................................................................... VLBY. . .E *S ILY . .POHDLBEP~LIS .C . .SURECE~U 

INOR CALCITE. ANKERITE(?I STRINGERS I i U  
i m i  ALONG CLEAT SURFACES 

... .... ........ .... ........................ ................... ............................................................................................................ t 7 9  210.27 210.93 Q..W Db372.E COAL C.:Z..BLKS.D ..! 
L ISTR lC  SURFACES:EASILY POWDERED 1 ............ 

I ........... 24 ... 210.33 . .21(\.;16 ......... L O 3  ... Db172..E .................. ..COAL ................... C-.7..BLK.SLD. ....................................................... 
MINOR CALCITE ANKERITE'1I STRINGERS (1 

I r m i :  LISTRIC IURFACES; EASILY P O ~ E R E D  



8 4 / 0 3 / 1 1  W L F  C A W A  RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 95 
..............

PROJECT: KPN BLOCK: LR DATA SOURCE: O W 3 0 0 1  1 
1 .................. DEPTH ...... DEP.TH..IWTRVAL ... SMP. .. .SEAM ............................................................................................ ........................................................................................... 

EKWL I I L ~ I o L  LutuuU 
i 
I 

EASILY BR0KEN:LISTRIC SURFACES:CALCITE 
, ANKERITEOI  VEIN I M M )  

........................................................................................................ i.. ........ 8 0  .... 210.88 ... 210. ,. 9 1  ......... 0 ... 03 .... 063372 .. E..........................C0AL...................C.- 2 ELK SW 
M I N ~  C~LCITE ANKCRI~E~?) VEINING ALDN 
G CLEAT S U R F A ~ E S  

a4/03/11 GULF CANADA RESOU~CES INC. - COAL DIVISION - DESCRIPTIVE ~ f f i  PAGE 9 6  
*... 

PROJECT: KPN BLOCK: LR DATA SWRCE: DCU83OOl 

....................... DEPTH ...... D.€FI.H . I I L T W L  .... SAW. . . S W  ..................................................................................................................................................................................... 
BCb LBPCL L ~ I o I I I  l.mu!Gx 

....................I... 
1 7 8  212.64  212.58  0.14 SILTSTONE DK.GY.YTHNB.SLD 

! 7 5  212.58  2 1 3 . G  0.08 ' MMSTONE BLK.SLD 
L .......................................................................................................................................... EASLLY..HL*THERED .IMTO..SH*BDh:CALU.T.EYL ........................................................... , 

I N  0.OZM TH1CK:MINOR LISTRIC SURFACES ! 
............. 7.2 ... tl l..46.~..233.52 ........ R..W ....................................... S I L I S I W E  ........ DK..GYYYYIMB..LD ........................................................................................................... 

L I S T R I C  SURFACES AT BASE OF MEASUREMENT 

..* 7 0  .... Z I l . 5 2  ... a4..OP ....... 0.51 ........................................... SANOSTDllE ....... E t . W E L . L T R L D  ............................................................................ 
CALCAREWS & FOSSILIFERWS-SHELLS SUM 1 
N LEWGTH;DISSEMINATED PYRI~E THROUCHOUT 

7 1  214.46 214.60 0.14 SANDSTONE FG.MEL.LT.GY.SLD 
. . .  ............................................................. : ................................................................................................................................. ULCARE0US:CALCITL ANKERIT.ELIl.YfIN..2M 

H AT BASE CONTAINING DISSEMINATED PYRIT 
E 

i 
! 

* DENOTES MEASURED BCA 



! / 8 4 /03 /11  W L F  CANADA RESOURCES INC. - COAL D IV IS ION - DESCRIPTIVE LOG PAGE 97 I , 
PROJECT: KPN BLOCK: LR DATA SOURCE: DDH83Wl  1 

i ............ ....... DEPTH ...... D.EFTH..lNTRVAL .... SUIPPPPpSEAM ......................................................................................................................................................................................... ! 
BCb EBPLL L l t u m L r e  l.Luwsi I 

.69 ... 215.29 .... .0.6 ANOSTONE ........ 

1 

1 .........*... Z7 .... 216. .. 61 .... 117...65 ....... 2 ......................................... A N N  E........ E ......................................................... 

I I T E ( ? l  VEINI lWWI i , .............=.... iiiii 6S....ziI.. ..b. . . . . .  Si )rbl'tollt ........ 6;CiEii.Cf ;w;I ""Ksf61R;ci ..................................................................................... I 

DISTIN~TIVE BURR& INDICATES TOPS UP 
...................................................................................................................................... H I9 W M  LONGJ'O 02H THICK..RIVAL 1h ~ S P L A Y I H ~ ' S T T H E  EDGE % 

LLS:CALCAREWS 

' 8 4 / 0 3 / 1 1  w L F  CANADA RESOURCES INc.  - COAL DIVISION - DEscuIPTrvE L o t  PAGE 98 i 
i i ...................... DEPTH ...... DEP.M..INTPVAL ... S S ............................................................................................................................................................................................ 
1 BEB mn r o - r H L c K . L L  lLlllPLPEL 
1 ............ 69 .... Zl&..4Z .... ..... 0 ................................ SAUDSTME ........ EG7HELLLGYYYHBSLD ....................................................................................................... 

MINOR DISTURBANCE OF 0EDS:CALCITE ANKE 
i R ITE(? )  VEIN 1H PARALLEL TO BEDD~NG 1 

i i ,. . . .  a . 1 8  ... 221.72 .... 222..18 ......... 9..46 .......................................... SAMDSTOUE ........ FG.MEL-K.GY..UB.SU, ................................................................................................ , 
TALC? ALONG FRACTURE SURFACES AT 8ASE;S 
ILTSTONE INTERBEDS TOMROS BASE I 

1 
I ......... 75 .... 222.51 ... Z ! L W  ........ L 3 6  ......................................... SANDSTDNE . . . .  EG.MEL.M ...W..MB.8R)(I(R)(I(. ...................................................................................... ! 

SOHE SILTSTONE INTER8EDS:TALC ALONG FR 
ACTURE SURFACE I 



* 69 224.03 224.61 0.58 SANDSTONE FG.WEL.M.GY.WB.SLD 
HHCOAL STRINGER. I.N..BEWIN 
EASUREMENT 

21.61 ... 2 2 4 . S  ........ O.P ILISlONE ........ ML.. GI,.lHNB .PLP 
MrNoR sANosTouE 

.... ........ ....... t.12 .... 22~4..% 225. 3 9  SANDSTONE ........ EG WEL a w. mm~..u 
n ~ i t o ~  i o i ~  ~NCLUSIO 

! E OF MEASUREMEWT 

1 * 7 1  226.52 227.16 0.64 SANDSTONE FG.liEL.K.GY.THNII.SLD 1 

* DENOTES MEASURED BCA 

........ NDSIME EG.HEL-LI-N.-SL 
SLIGHTLY CALCAR 

........ NDSIME EG.M)IGYGYTHU-BRKM 

.... x.67 .... 227.81 ... m... 1% ........ 135 .7 ......................................... U N D S I M E  ........ EG.M~GX*W.S.LD 
SDnE SILTSTONE 

i 6 4  229.19 230.56 1.37 SANDSTONE FG.M.GY.THNB.XBDG.BRKN , ......................................................................................................................................... ~HOR..BIDSURBAIIOK.lWICATES..IOPS..~.RIG ..................... 
HT:SMIE SILTSTONE INTERBEDS 

! . . .  3 ... 23Q.56 ... 23Q.6Z ........ Ll NDSTDNE ........ E L H E L - L I A Y S L  
SLIGHTLY CALCAR 

. . . . . .  6 2 .  .210.67 .239..7.4 ......... R.07. ............................................ SANDSTDUE ........ ELMEL-M .. GY. ..SL 

i ............ 61 ... 2%..12 ... 23- ........ n..l SANDSTWE ........ FG .. HELIlnDSIWE.......FG.nEL,LT,GY.SSD.LST.GY. YSSDD i 
SLIUlTLY CALCAREOUS i i 

?.6Q 2X.24 232.M 1..3 ........ ........ .... .... ........ WSTONE FE WEL tl.GY.7HNB-S 
SI~TST~NE RIP UP C 



8 4 / 0 3 / 1 1  W L F  CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 101 i 
................................ ..................................................................................................................................... ............................................................... 

PROJECT: KPN BLOCK: LR DATA SWRCE: DDH83001 

.............................................................. .... ........................................................................................................ .................... DEPTH .... .DEP.TH..INTRVAL S M . .  SEAH : : 
KA EBPLL - ~ ~ ~ L L U L  U U i P L P G Z D E h C R I P T I O H  i 

/ ............ 6 0  ... W . , 6 O  .... 2Ua09 ....... Q..49 .......................................... N O N E  ........ F G . . G Y . . M B . S L D .  ........................................ 
SILTSTONE R I P  UP CLASTS-0.04 DIUIETER- 
OVER 0.05W SECTION 

j 5 9  233.23 233.72 0.49 SAWOSTONE MG.S-P.GY.THKB.SLD , ................................................................................................................................ CALCITE. ANKERIIE!?.I .. VEIN ... i2Htl; TOWARDS. ................................................ j 
I TOP 

........ ... .... 1 ........ t . 5 8  233..22 23.4..11 0 . A  ANOSIONE ........ FG.IIEL.U.GY.THN0.S 

.......... M ... UI..ll .... 214. .....a ANDSTONE ........ WG.)(OC!.S-P..GY,IHKB..SL 

POSSIBLE HORIZOWTA 

I U S S I V E  

* 65 235.33 2K.N 0.31  
.......................................................... ........................................................................ 

SANDSTONE FG.I(OD.M.GV.THNB.SLD 
O . , ~ . . I M f E W & L . , Q K  . W A M $ , . . . A N M R U . E ~ ~ . . . ~  
ND CALCI  E N N O R  t 0 A L Y  NCLUSIONS on& , 
DS TOP: EASILY WEATHERED 

W L F  CANADA RESWRCES 1HC.'- COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 1 0 2  
.............................. PRO,ECT: K6* ".. .LR . 614 Ti .ibuii C E j  .65iis300i ........................................................ 

/ ........ *... 62 .... US.66  .... 237.-01 ........ 3.3 NOSTOYE ........ EG.HEL-kGY..THNBBBIDTRRS 
CALCITE. ANUERITEI?!  V E I  

i TOP: SOME SILTSTOWE INTERBEDS 
....................

69 237.01  237.26 0.25 SILTSTONE M.GV.THNB.SLD 
I 

I 7 0  237.26 237 .93  0.67 SANDSTONE FG.M(.GY.WB.SSD.SLD 1 
I .......................................................................................................................................... SVT.SIONE.UIXERBEDS .................................................................................................. ! 

SILTSTONE SSY.OK.GY.THNB.SLD 
CALCITE ANKERIIEI,) Y E I H I P G . L I I Y I !  .NORM i ........................ . ........................................................... 
AL TO B ~ ~ I N G ;  T A L C I ? I  ALONG L I S T R I C  SU 
RFACES 

CALCITE. ANKERITE(1) VEIN TONARDS TOP 

CALCI  E AND QUARTZ. ANKERITEI1 I  VEIN TO 

SILTSTONE LT.GY.BRKN 
EXT.ENSIYE..ANKER1EI.l.. AND . U L C I I E . V E I N l  ........................... 
NG 



GULF C A M A  RESOURCES I N C .  - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 1 0 3  

~ ~ 

8 4 / 0 3 / 1 1  GULF CANXI* RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 104 

s o  .... 2 . ~ . . i ~ . . . . z h ~ . z i  ........ 2 - 0 7  ............................................ ~WSIDYE ML.IM-BRM ............ ......DYE... ....................................................................................................................... 
ANKERITE AND CALCITE VEINING THRWWDUT 

VERY EASILY WEATHERED AND FRACTURED' L 
STBIC..SUBFACES:SWE..ZOUES.UEAIHEBED.'.I 
CLAY (FAULT ZONE?) 

4 2  ... 24531 ... 245 .32  ........ 11.. 11 .......................................... IKIOSIDUE .......... LLUL..VBRKh .......................................................................................................................... 
L I S R T I C  SURFACES:WINOR CALCITE, ANKERIT 
E l ? )  VEIWING 

SOME SILTSTONE CLASTS:MWSOLI 

* .35 ... 2 4 5 . 5 1 .  .247..20 ........ L 6 P  ....................................... ..IIIIDSTOUE .......... B U S L D  .......................................................................................................................... 
EXTREMELY F1SSILE:SOWE L I S T R I C  SURFACES 

......... *..20 ... 2 7 . 2 0  ... 248.97 ........ 1 W S I D I I E  .......... D)(..GYGYGYBIOTRRRSLD.. ........................................................................................................ 
I L E  W E N  HEATHERE0:WINOR TALC? OH F 
URE SURF 
I..UPRIM 



I 84 /03 /11  W L F  CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 1C5 1 ................................................................................................................................................................................................................... 
i PROJECT: KPN BLOCK: LR DATA SOURCE: DDH83W1 

.. ....................... ............................. .......................................................................... 1 DEPTH.. .... DEP.IH INTRVAL ..,.SiUIP....SE*W. ........................................................................... _ 1 
RCA EBPLL r o a u L I o I O -  l.lmum I 

....... r .31  ... 24.9 ..Z .... 271.38 ........ 2-1 LLISXOJIE ...:... DK..GY.,LWB..XBPG. 
XBDG INDICATES TO 
R GREY VFG SANDST 

SE..OF..NEASU 

1 * 32 251.38 252.10 0.72 SILTSTOWE SSY.DK.GY.THNB.BRKN 
; ................................................................................................................................. .LIGHZER..GREY.. VEG .SANDSTONE..INTERBIDS:50 ................................................... 
i ME L ISTRIC  SURFACES 
i 
.........-.. 3K ... 252..lO. 25.3..+1 ....... 1,31 ........................................... SILTSTONE ........ SS.Y .. DK, GY... THNtlHB.SSD.SLD ......................................................................................... ; 
i AS ABOVE ' ,32 ... 253.41 ... 25rS.50 ...... ..l..O4 ............................................ S L T Q E  . D GY THNB SLP ............................................... I.'... MI~OR'?ALC~TE. ANKERITE VEINING linni; 
I TALC? ALONG FRACTURE SURFACES 

WING CALCITE ANKERITEI? 
NG.NI.NPR..BR.E.~CIA A T B A S E  i 

1 Z8 255.25 255.42 0.17 SILTSTONE M.GY.WB.SLD 

i I ' 

SANDSTDUE WG.WEL.LT.CY.HB.SU1 
HINOR COALY 1NCLUSIONS:SPECKLED WITH DK 

SILTSTONE' THRWGHWT 

L STEM 0UT:YELL 
..GREI..lNTERBEDZ 

.......... ~PEND7ES..MEASUREPEP.8C 

I 



: ........ ... .... ........ ANDSTOIIE ........ ffi.WWWLT31..GY.IMh..SLD .......................................................................................... 
UINOR CALCITE. ANKERITEI?) VEINING 2W 
NORMAL TO BEWING' SWIE DARK GREY SILTS 
DUE..RIP..UP.CL~T~..PARALLLI~.T~..BEDDLNG 

SANDSTONE FG.YEL.U.GY.UB.SLD 
............................................ YFG .SANDSTONE..INTERBEDS:HINMI..LK.T.E... ........................................................... 

ANKERITEI~IVEINING 1im1 NoRunL TO BEDD 
ING:TALC? ALONG LISTRIC SURFACES 

............ 4Q ... 26.4.29 .... 263 .. 8 1  ......... O...Q2: .......................................... L A  ............... K GY. SLD ......................................................................... 
P~IABLE:POSSIBLY BENTONI~E 

: ........ *. 39 .... 263. .81.... 265.95 .... 3. RRSTOWE ...... .YEL W Gv.TUN8 SLD .. . . .  
FAI~LG KASILV'. ROKE(,eOll 

E lNS ZICI:UINDR L I S l R l C  SURFACES 
! 

LB ...... " ................................................................................................................... 
S TO BE YEATHERED FRDn CLAYSTONE: M 

6 4 / 0 3 / 1 1  GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 108 

.... ... ........................................................................................................................................................................................... ..IYJBYAL S A M  SEAN 
LtUL L I I L  

........ *.A2 .... 265.40 .... 265..B& ........ 0.. S T  ....... E E L G Y N O R  ................................................................................. 
SCUE SILTSTONE LAUINATIONS ANU CALCITE, 

ANKERITEI?) VEINING AT BASE 

RK GREY SAWDSTO 
..fRACIURT.UIREA 

CLAY U.GY.SLD 
........................................ C U Y . . . C O N I ~ S . . S ~ T . O N E . . E U ~ E N I S . ; n E N I D  ........................................................... 

NITE? 



84/03/11 ' WLF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 109 i 

...................... D.EPTH ...... DEP.THnnINTRVAL .... SAMP .*Lls.. SEUL ..........................UL...............ULUL............................... ...................................................................................................... 
Btb ragL L J i u c L r e r e  
36 269.60 2 ........ ............ ... .... SANDSIDME ~G.WEL.RYEL.SL 

SLIGHTLY ULCAR 

........... 36 ... 269.97 .... 27.Q.54 ......... 0. ANDSTME ......, FG.MEL.M.YEL.SL 
?F*IRLY MASSIVE; 

16 270.88 271.67 0.79 SANDSTONE ffi.WEL.M.GY.NB.BRKN 
................................................................................................................................... O K  EG..SAHPSTOWE..INXERBU)S;SOHE.. SAW06 .......................................................... 

TONE EASILY WEATHERED 

33 271.86 272.46 0.60 MOD.LT-M.GY.MB.SLD 
E.DI(..GREY..SA~D.ST.QNE..IHX.ERBE 

33 272.4b 272.88 0.42 SANDSTONE FG.HEL.M.GY.THNB.BRKN 

.....................DLP. TH ..... n D E p . T H . . I h l  ............................................................................................................................................................................................. 
Btb EBPLL L e l t l l C L G L r e  LmQ!aY - ESCRIPTION i 

K 3 5  272.dB 273-62 0-79 SANDSTOYE ......YFG.MELL H.GYYYIHNLIII1 I ....... .... .... ........ ............................................ .. .................................................................................................. 
SOME CU GREY SILTSTONE INTERBEDS 1 

........... 32 ... 2 7 3 A 3  .... 2?3.... ....... Ll SANDS?= ........ ELMEL-hW.ARK 
.VERY EASILY WEA I ... 

.......... 31 .... 271.97 .... 27.4.2 ........ n.2 NOSIDME ........ i 
SDUE FG SANDSTONE INTER8 I 

........... M .... 27A.24 .... 27.4.31.~ ...... 0.. 0 2  .......................................... UNOS.TDME ........ EE-. .MOD-LT...GLSLD ...................................................................................................... ! 
2 SHELLS IULCAREWSI 0.01M I N  DIAMETER 

.... r 2 S  ... U A S 1  .... 27.4..¶0 ........ Q.59 ........................................... L S E  . SSYGL. .UHNLX8DC-SLD ............................................. 
XBDG INDICATES UNIT POSSBILY OVERTURNED - :SOME FG SANDSTONE INTERBEDS 

DENOTES MEASURED BCA I 



............................................................................................ 1 ............ 32 .... 275.21 .... 275..66 ....... .R..r) ............................................. SANDSTME ... .....YFbbIIELLI*i . .GY . .Y I~ . .  SLD 

... 275.66 ... 276.01 ........ R.. 
M( GREY SANDSTONE LAUIYATONS GIVE BANDE 
D APPEARANCE 

1 ...................... OEPIH .... ..DLP.TH..INTPVAL .... SUIP .SUIP.. SEAM ...................................................................................................................................................................................... 
&A EBPLL r o J M c L I o L  Autum 

.... ........ ............ 34  .... 2.7323 27.9.29 R NDSTME ........ EL.HEL.LI-.YEL-YIHURSL 
IIWERATELY CALCAREOUS 

: ....... r . 3 4  .... 27.9.29 .... 27.9.-75 ........ R.. NDSIDbLE ........ EG.HELLU.CY.~YIML 

dB ... 279..75 .... U 9 . 4 3 . .  .... 0.1 NDSTME ........ ECi.MEL.LGYGYGYYIMBB 

........ 39 ... 27.9 ... 83 .... U.9. ..¶a R- NDSTME ........ V G. EL.LT..YEL.YTW.S 
&&aY  c A n R  

.... 27.9 ..na ... 2 8 ~ 2 4  ........ n.26 ............................................ A S  ....... FG.UEL.U.~V..MWB~~(~~G~S 
XBDG INDICATES BEDS OVER 

34 .... zrn.24 ... m . 4 2  ........ R A  NDSTCME ........ YEE.~EL.LT..YEL-IHUB.XBO~+ 
XBDG INDICATES BEDS OVERT 

CALCAREWS 
.............................................................................................................................................. ...................................................................................................................................... * 43 280.42 282.32 1.90 SANDSTONE FG.WOO.H.GY.THNB.mWBU.BRKN 

VFG ND HG SANDSTONE INTERBEDS T 
VI:~~WOR.USTRIC..~EACES..CON~~ 
LC! 

........... 36 .... 2SZ.32 .... ZB2..M . . .  0.. NDSTWE ........ ~Gr .WD.S .~PPP.GYGYT~. .ZL  
CONSISTS OF OUARTZ. MICA, DARK ORANGE M 
INEWLS IKSP?I ... 



................................ 1.. ....................................................................................................................................................................................................................................................... : 
. . .  

I 
...... . ............. ..... ............................ .... ?>"<,.: .. :. .......................................... , < .................................................................................................................................. 2.t ..-, >.;...;.: ::.,:.; '...;Li.:...: ........... .y ., . , . i:. -. . *. . . .  . . :. , B 4 / 0 3 / l l  
, , 

GULF CANADA RESOURCES INC. - COAL DIYI,SkO$ z2DESCRIPTIVE LOG . ". . PAGE ' & I 3  ................................................................. ........................................................................... ........................................................................................................................................... + '-2 

PROJECT: KPN BLOCK: LR DATA SOURCE: DDH83001 
3 .  . . . . . .  . 7  , , . . . .  . --,-. a -. 

.. ................. .... ....................... D.EPT1H. ..... D.EF!TH..INTRYAL S A W .  SEAH 1 ......................*.-......................... 5 &..... 

5G4 L J K U L  L L P ,  y- 1; 
,!+-;' ; 

. .- 
~ < 

i * .  

.............................................................................................................. ........ .... ....-.... ............................................. .... 'i ......... 35 .... 28%..46 282. .TQ L . 2 6  SLLTSTONE D L W .  JHNB...BRKN 
. . EASILY HEATHERED'CONTAINING MG LIGHT BR 

, . , ;--i;pn~ SANDSTONE IN~ERBEDS ... . . . 4 . . . .  .............................................................................................................................. . . ,  :. : ........................................................................................................................................ 
3 4  282 .70  282.76 8.06 SILTSTONE". I%K: GY .THMB. BIOTR. SLD 

. . ; , , :;kkS; ABOVE ?9.3 - ............................................ ...................... :.- ... i ........................................................................................... : * 33 282.76 282.94 0.18 SANDSPOM -: kc-. MOD. S-P. GY. THKB. SLD 
. . . .  ' A+*<.., --.. ....................................................................................................................................... :.::.;:.2.:4 ... ! ............................................................................................................................... 

34 282.94 283.51 0.57 S I L f  STONE BLK.SLD 
> .  , . . . l~,CONTAINS MG TGHT BROWN SANDSTONE INTER .. ..................................................................................................... ..... ................................................................................................................... ... L :..:...=.!~S;HEATHER~.:E~~SILY 

..*,a4 288 .51  283.62 0.11 SANDSTOI~E*.' M G ~ D .  S-P.GY .MB.SLD 
, . .............................................................................. ...-., '5' .Ti ......................................................... 

, . .. '...,' : ,; . , .. 
? * 

.... ;LB.~.AZ .... a.+,ar ......... Q A ~  ......................................... ....S~ILXSTB.NE ... , . . K . M B .  . --SS D:HRMBUii s ~ a . .  .INDEcAfEs..aE .... Bs.. 66YE Rlii3'R'ri' E6isr.,. ...... - ............................. ,, .................. .. '. 

, . : ' ". L'TSfONE MOTTLED H I T H  LIGHT BROHN SANDST 
.............-... .... .................................... ............. - . ...........-.... ..... 9N.E .. I Q W A  RDS... BASE.: .FAI.I(L)I...EAAS.IJLX..HHEEAAT.HERE ................ .,..,,..?..-..: ............ ,,. ......... 

, . - a  ' D .  

. . 

............................
, . 

I 
......................................................................................................................................... .."..... "'......... .................................................................................................................... <...$c 

> ," d, . 
I 

. 8 4 / 0 3 / 1 1  GULF CAIADA RESOURCES IMC. - COAL D I Y I S I O N  - DESCRIPTIVE LOG PAGE 1 1 4  ............................................................................................................................................ .......................... -.-- :.=.:.>.:$.::;?.< 
PROJECT: KPN BLOCK: LR DATA SOURCE: DDH83001 I 

-4 -' *.. 
........ ........... 31 .... 284.AO-..~2%Cc62 ......................................... S L L T S I M E  B L  

-WINOR LIGHT BROHN 
I 

.";COkLY INCLUSlONS ( l M M )  ........ :: i:.. .............................................................................................................................. ............................................................................................................................ 
* 3 0  284.62 285.10 0.U SANDSTOHE . MG.!4OD.S-P.GY.THKB.SLD 

. I, ;,ULTSTONE R I P  UP CLASTS 
........................................................................................................................................ ..... . ............................................................................................................................. ::.? tt..::.i.: 

33 285.10 285.42 0.32 SILTSTONE 8LK.BIOTR.SLD 
. '  ..'WRHBLIRsEXTENSIVELY BIOTURBATED TOWARD S 

............................................................................................................................. I.:,;.; .- :;:: .. WT.LGRAPHLC .. BOTTOM .. 1.10~ .. DF. ..MEASUREHENI ............................................................ 
i 

--: ' ;,-'~oGRADATIOMAL CONTACT INTO LIGHT BROWN 
,, . . , . 6 , ,5AN5STQME;COALY INCLUSIONS 

i 

. . 
,- , 
: : ........................................................................................................................... 

/ 
................................................................................................................................................ ........... 

. . .  , -  i . . . . .  
, .  . ... . .  , 

,; ., ? ; , < p  
i * 

1 , .  . ............................. ... .................................... ........................................................... : . . . .  ....................................................................................................................................... 
35 285.52 285.86 0 .34  SANDSTONE ..;~%."~EL.DK.GY .THKB. SSD. SLD 

SANDSTONE SPECKLED WITH LIGHT BROWN SAN .............. ... D.ST.PNE;S5DD..GIY.ES..M0.T.T.LED..AC.P.EARANC.E ................................ a i.i......i..... I I 
. ,  , . 



I 
r-  $ * . < .r 

,-I, .... ......... i .  ........ 3&.~.286.*73 287.*.14 0 . 1  ....................................... SANDSTONE ......- FG,HEC T YE1 YHNB BXOTR SLD.. ......................................................................... 
1 i w w s u & G r R * t n r  L.LCAR~OU~;+IRHBUR IND 

:,ICATES BERS qVFRTURNED ..... / ....... * %.-. T8'i';ii; ....5g,;g5.......3;7f....................................... ! A .  . I... ......... ." FG.;&Ei%;h; GY.:Tk&..Si'S. ...-........ ""." ........................... "..................................a ...... ...... 
1 INTERBEDDED DK GREY SILTSTONE 

.......................................................................................................................................... I .............................................................................................................................................. __.f 

... 
' ,. .WLF C<GDA RESOURCES .INC. - COAL DIVISION ~~~~JE$CRIPTIVE LOG, PAGE 115 

! ,, ' " ,  '.' ........................................... ......................................... '. ....................................................................................... ;..~i.;!.t..:...:& .., ...; ........................................................ ......*, $,:+.: -..; 
i .  . . s i c  . PROJECT: KPN BLOCK: LR DATA SOURCE: D%&30QJ . .  , a ( 1 i  ,',.' , . . 
I ....................... .... .............................................................................................................. ..................*........ : ................................................... 

,;,; ..,, m -."--:. . '-,-. 

.. ................... - ........................................................................................ * .....- ............... :i ...... -> ............................................................................................... + ....-........... 
. * 3 9 - 2 8 7 . 8 5  288.47 0.62 , ?g&@lf@cj.c., : .-bitY .. FG &~1; .M -DK GY VTHNB SLD 

i t  . u ~ ~ ~ ~ S ~ ~ i ~  I~~TERB~DS'GIVE ~ANDED APPEARA E6 
...................................... : ............................................................... :, .............................. .HC..E;.EAXRC.Y.3.+MxL.U..HWEATHERED .....-...........................................................*......*........ 

/ I ,  ' / _  I* 1 -  * 3 5  188.47 289.02 0.55 +:, ., " :SA#~S'TWE ' - ~ S L  Y.~G.W~L.H~~.GY.VTHNB.BIOTR.SLD r ;. 
. 2.: . ~ . 1  J~URB,ATI.QN .. XNDIC.AT.ES ..B.  ED.^. ..OVEII.T.U.RNED ...............................................-............. 

. 

. . 
3 7  289.62 289.36 0.34 .'c . SANDST~NE" ~ , ~ ? l f  ' GFG &~.#%kf GY.VTHNB.BIOTR.SLD F a $  -:. Q .  

.... ...................*.. ....................................................................... ; .................... i.. ..:. : . . : k ~ ~ ~ ~ ~ ~ ~ ~ i ~ . ~ . ~ ~ . . . ~ ~ ~ ~ . c ~ ~ ~ ~ . . ~ . ~ ~ . s . . . ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~  .............................................................. 
. . I. -j 1 -. i I 

i 1 
i._ . I . .  . . . . . . . . _ _ . . .  , . . -  " ,  . 

............ .... ........ ............................................. . ............ .... ...................................................... ...- ... I 3 8  '&Lk.:.:2~6...17. h.31 S A N D S T D N E ~ ~ . . ~ i ~ ~ ~ ~  DK.WGY.,1HKB,S.U1.SLD ! : :: ;ai&3rf 
,a>. A&vE I . . . . .  
-, , ;;' ' k t  '. 0 ,  .. 

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

I 1 
. . .  

1 84/03/11 GULF CANADA RESOURCES INC. - COAL DIVISIDN ,- ~ E S ~ ~ ~ ~ P T I Y E  LOG PAGE 116 " .  ......... ................................................................................................................... ! :.I...~.~._~..II.I&~ : 
f PROJECT: KPN BLOCK: LR DATA SOURCE: DDH83Ot)l 

.,,s- 
7 -% 

, 

1 M': 1. ................................................................................................................................. -...' -+ ............ '. ....... " ............................................................................... 
39 289.98 290.04 0.06 ; _ j  SANDSTONE , FG&. .L+ YEL.T&~.BIOTR SLD 

SLIGHTLY ~ALCAREOUS;MINO~ BIOTURBATLON 

......... .n .... 256 ..11..~.28b~93....3....0. e.16.. N O  . G '"EL' :LT. 6L THM IUI ........................................................................... + 
> .  , ." CP&AINS &? .G&Y S~LTSTONE INTERBEDS i 38 " ,  >.aO;;,:n":- : '  

, , . ^ >  r f; :' .. .. , .- . . 
.... .......................................................................................................... / ........ *... 41..::28&.:31777:.Z.B6..6.7.3 ......... O.&Q ............................................. SANDSJJWE~::r :EG:&L&EY.,.HB~SU) 

................. t-.;. ...... " ...................... .................................................................................................................................................................................................................................... *. 
t 39 290.04 ,290.58 0.54 SANDSTONE FG' WEL M GY; THKB: SLD ,. 

, . F&~RLY*M~SSIVE:MINOR SILTSTONE lNTERBED .:. . , 

.............................................................................................................................................. ...................................................... ; ........................................................................ . . .  s 
39 290.58 291.11 0.53 SANDSTONE . FG,%EL.H. GY,JHKB. SLD 

......... ............................................................................................................................ ECOMING.;UZGHILY, CQARSER .IIRAINED...T(mAR ..................................................... 
I !S BASE. 8""' 

b 

; 40. 291.18 291.20 0.02 SANDSTONE: FG '&EL LT. G?. B IOTR. SLD 
2 4 .; ,: S ~ G H T ~ Y .  CALCAREOUS-GRADATIONAL CONTACT I . . 3. ...... ................................................................................................................ .............. ................................................................... ............................................ :i,z MIM..SAWD.S.T.ONE 

I . . . . , ' . _ -*.- , 
. ,at<, ,  ,." 



. . 
. j . . 7  ..... 

1 
. . . . . .  . . . . . . .  . . . .  .......................................................................................... 1 

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

.--84./Q3/-11. ..... . . .  

. " .  ........................ ...................................................... . . .  .. 
. . .  . . . . . . .  ,,*;., - .  2 . . ,,, . .  ......... . .... ....... ; ............... D-EPITH ...... DEPTH..INTRML ............- -ii ..,. -~.l 

BS.4 . . . . . .  EBoH L J l i U L ,  
‘ m.. . . . . ,  t , .  ..;,.if :. .................. ......... .... ..... ...... A ..... 4Q .... 29- .... 2.911.62 L . 4 2  .-. ........................................... 

. . . . .  - .. $,.,,; f -  , . , . 8. "E. , 
, 

,. . ............................................ -.... ..................................................... ...- ......... ....... : ..... 40 .... 2!&.62 2.9L.69 k Q 7 .  .................. :...:.:. :: 
. . . . .  RADATIONAL CONTACT 

- - ." - . ,?;a >,:> :,:,,s ,:v y. ................................... ........... ....... 1 ....................................................................................... : 
40 2 9 1 - 6 9  291.90 0.21 . . .  / . .  .:, .. . . ., , - $ i- 

.............................. ....... ................ 
?. 41 -l. 291.90 2 9 2 3 8  Q.68 . . . . 

, . b: ....? ..... ............................................. ................. ......... 
I 

.... . . . . . .  
......................................................................................................................................... ........................................................................................................................ ." ......... yg "",'p- '.,!. . - i i  - .,I. / , 84/03/11 

. . 
GULF CANADA RESOURCES INC. - COAL D~VISI -'DES~IPTIVE'LOG I .....-........... : ................... : ...................................................................................... ..;!.f&? ......................................... .?. . .  :: .... :.? ................ PAGE. :..I, I.................. ' 118. : . ........................................................ 

PROJECT: KPN BLOCK: L R  DATA SOURC~: DDH83001 . . . .  . . .  . . , . -..> '+,?. . . ... ',. . . .  ............................ ........... ............ .... .... ......................... ...... ....................... DSPIH DEHH..IW.TRVAt W . - . . S W  ,,A,--.-. ................................................... i , .............*....,...... m rsntL L _ T W I t K . I D &  -. .-.. . . . i . . . , < L , '  . >  , ' .  .... ........ ...-..-...... 13 .... 293-99  .... 29.4.68 0 9  .................-r -.............. : : ...................................................... 
,.,~ 

I 
. . .  . . 

.... ................................................................................................................. ................................................................................ ...... - .................. - q:' S".., ""-' 

' 44 2%-68 294.81 0.13 E$.WEL.DIG. . . .  - I . ' z  i 
.: C A L c I T g  A&~:~~:~~K%OHG SLICKED SURF 

................................................................................ ......... .................................................................. ................................ p. : ........................ --.-- : ACE;..E~RLY...EASILY..WEATHTBED 

* 4k 294.81 295.48 0.67 . SANDSTONE. ............ ....... ............... .................. L.DK.GY.SSD.BRKN ..................... .. .......................................................................... : :.!.: .:..; ..CALUT& ANKERIIEI.?.). VEIN.. 5LLCKE ....................... L :.: - - "  . T i  SURFAC& FAIRLY EASW WE~THERED I 
I . . 

................. ....................... ......... .................................................. ......................................... ........ .... .... ............ 42 W5& 2911B3 L.35 ~...+Y$~@&$.~ &:OK, m... PWRQ,: 1 1 :.,<g 
? -  .+: * - 

. . 
r 

.,. a -  :.L THERED TO CLAP WHEW WET:ABUNDANT L I S  
.. T R I G '  SURFACES :CALCITE, ANKERITE(?) VEIN ...................................................................................................................................... . .: . :? Iz  . -, , . ;  . . . . 

i 
1 ..........................................................................................................................v..............JK.. 
I 1 1  295.83 295.97 0.14.x,,,, - * *  S % T ~ O $  +!$-:W.SLD . 

............................................................ ........ ............ .............................................. .............................................. : -. :...: ......... : ..... : ~...~LC~IE+~.~ERITE.~~.)...YEIMNG..IHROU~ 
. . .  - IMW . ,  , . . ,..... :{.E.,L#i. ,ld. . ,ip 4 ..... . . L 5 .;. ?! ,  ................................ ............................................ ....... ........................ ............................................. .... ........ ............ ... ... 

I WEATHERS FAIRLY EASILY 
/ 41 :2%.,.97 296.A2 L Q 5  N N  :.:WU..W(,m..YaRKN : .. 1 

I . . .  . > 
. . ...... ....- ......... ............................................................ .... ......... ............................................. .... 29fr.frfrQ2 W6.t.7.d 8.v.712 m S  -sU)..: 1 r ..>...... .; . 2 

, 
. . .  ,,. . .  . ., 

L I S T R I C  SURFACES:EASILY WEATHERED ' 

SHARDS:MINOW COAL INCLUSIONS AT ST. . . . . .  .............................................................. RApM,~..XO&...(BASE..Qf..M~$.URE~HT.)..: 4 ................................................................................................................... 
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MT. KLAPPAN COAL PROPERTY 
1983 DIAMOND DRILL HOLE 

DDH83002 

LEGEND I - - PREPARED RAIL  BED 
I SCALE 

PROVINCIAL PARK BOUNDARY 

0 HQ DIAMOND DRILL HOLE - 1983 

0 AIX  WlNKlE HOLES - 1983 001-006  
F ADlT 1983 

0 1 2  3 4 5 k m  - 
LICENCE AREA - -----  LICENCES UNDER APPLICATION MYF C W D A  RESOWE¶ IW. 

09/03/84 



T R I  COAL DIVISION HISTORY 
---A -- -- ======= 

DY MO YR 
START DATE 10/08/83 

END DATE 1 3/08/83 

CONTRACTOR J.T. morns 
GEOLOGIST G. SEVE 

REMAW<S 

GCRI COAL DIVISION LOCATION 

PROVINCE BC 
LICENCE / 

PROJ I<PN ELI< LR E DDH83002 

OPERhTOR GCRI 
SURVEYOR 

DIMENSIONS AND ORIENTATION: 

LENGTH (M) 111.25 INCLINATION 90.0 AZIMUTH ---A- 

SIZE WIDTH _--.- SIZE HEIGHT 
ROOF STRII<E DIP DIR 
FLOOR STRIKE DIP DIR 

CASING DEPTH (M) --.- CEM€NT(Y,-) - PLUG(Y,-) - PIEZ(Y,-) - 
AWIFER DEPTHS (M) --- - -- ---- 1 -- 
LOST CIRC. DEPTHS (M) ____ -- ---A __ 



NU. KLAPBAN COAL PROPERTY 
1983 DIAMOND DRILL HOLE 

DDH83002 

SEAM THICKNESS 

SCALE: 1:1000 WLF CANADA R E W R C E S  INC. 
09/03/84 



i 

............. J. ..-: ..-. '..s ......................................... .................................................................................................................................................................................................................. ;;7 
. . 1 i , o q u  : - IYIF m m A  REsouucEs I N c  - c o A L  D l v l s l o N  - D E s c u m W E  LOG PAGE 1 ...-A C 

i .................... I .-..... ... -- ......................................................................................................................................................................................................................................................... 
.... , + 

- 4  . PROJECT: KPN BLOCK: LR DATA SOURCE: DDHX30Q2 

1 ....................... D.EPT.H ..... .DLP . .  .................................................................................................................................................................................. 
la Efa!L E L - T H I C K . L L  LITHOLOGY 

..................................................................................................... ............. 82 ......... 0 .m ......... 31.66.hh: .... 3333&&h.. ............................. ..hh.h.hhhh.hPY:ERBURnENN.N..N~ING..SET..TT.Q..33 6.6W 

/ * 8 2  3.66 4 - 8 3  0.67 MUDSTONE SLTY . DK. & . BRKN 
........................................................................................................................................ ................................... 

I_.- 
~ERITE..~MLNAIIONS:IRQN..STAINING..QN..E 
RACTURE SURFACE 

.............................................................................................................. ......... ............................................. ............. 84. ........ 4.A? 4. 4..38888.88.880. *.Q5 S.ILiS.T0NE.........CLY.Y ,.QKI( a. BRUN 

j" ........... *&..-'-- 
4.38 4.54 0.16 MUDSTONE SLTY.DK.GY.VBRKN 

! CORE LOSS POSSIBLE ........ - ..................* 8 8  4 .54  5.78 1.24 SANDSTONE SLTY.VFG-.MOD.M.GY.THNB,BRKN 
MINOR MUDSTONE LAMINATONS AT TOP OF MEA 

............................................................................................................................................ SUREHENT:GRAIN..SIZE..INCRMSES..TOWWS..B 
ASE;MODEI!ATE ANKERITE VEINING;HINOR LIS 
TRIG SURFACES 

............................................................................................................................................... 
* DENOTES MEASURED BCA 

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

8 4 / 0 3 / 1 1  GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 2 
............................

PROJECT: KPN BLOCK: LR DATA SOURCE: DDH83002 

...................... DEPTH ...... IlEP.fHn.INfRVALLLLLSAHg.-.-SEAn ............................................................................................................................................................................................ u EeebL T o i H I I ; I L U , I D  LIfHOCQGY 

....... n..68 ......... 7.26  ......... 9.22 ........ 1 ............................................ SANDSXDIIE . .  YEGrr,MOn,LIzH.GY..HB,YSBLLN ................................................................................. 
PEBBLE CLASTS UP TO O.02M-MATRIX SUPPOR 
TEDXLASTS CONSIST OF VFG SANDSTONE AND 

............................................................................................................................................. ~LTSIO~;MINOR..MERIIE..V.ELNING ........................................................................ 
8 8  9.27 9.77 0.50 SANDSTONE FG-.MOD.LT-M.GY.MB.BRKN 

................................................................................................ .................... .̂  .................................................................................................................... MINoR..ANKERXT.E..ElNING 

9-77 11.20 1.43 SANDSTONE FG-.MOD.LT-H.GY.MB.SLD 
....................................................................................................... ................................ VERY. . MINDR.P.EBBLE FLOAI..IX P A R I - M L N A T  ................................ ......................... 

IONS OF SILTSTONE VFG SANDSTO~E TOHAR 
DS BASE OF MEASUREMENT 

.. - 
87 11.20 11.67 0.47 SANDSTONE FG-.MOD.LT-H.GY.MB.BRKN 

SILTSTONE & VFG SANDSTONE LAMINATIONS 
............................

8 7  11.67 11.81 0.14 SANDSTONE FG-.MOD.LT-M.GY.MB.SLD 
AS ABOVE SILTSTONE AND VFG SANDSTONE LA 

............................................................................................................................ ........................................................................................................................................... 
MXNATIQNS 

* 8 7  11.81 13.88 2.07 SANDSTONE FG-.MOD..LT-M.GY.MB.SLD 
. . ........................................................................................................................................... L T S N E  A N  P...T.Q..QD..IN..PART 

8 7  13.88 114.27 0.39 SANDSTONE SLTY.FG.MOD.M,GY.THNB.BRKN 

8 7  14.27 14.30 0.03 ANKERITE M,THNB.SLD 
........................................................................................................................................... Mhl.ST. ..a E..SC.RAT.CHED...P.0...EEEERY.ESCE ............................................................................. 



1 .......................................................................... - . ...<.&........ . .,; 

84/03/11 GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 3 ;. ,I$ 
........ : - 

........ ...... ........ ............................................. ........................................................................... I ......... * ..G! ...... 14 ..3Q 15. I.55 A N S T D N E  S L Y .  EE..MQR. M.GY..MB..XBDG .BRKN. 
MINOR SILTSTONE & MUDSTONE BANDS I N  PAR I T;XBDG INDICATES TOPS UPRIGHT +._ * 8 4  15.85 17.32 1.47 SANDSTONE SLTY.FG-.MOD.M.GY.MB.SSD.SLD >. ,* 

! ,CONVOLUTED LAMINATIONS OF MUDSTONE I N  P 
......................................................................................................................................... 1 r-2 ........... ........................................................ +ART 

/ a 5  17.32 17.90 0.58 SANDSTONE SLTY.FG.MOD.M.GY.HB.SLD ,. .................................................................................................................. ...........-........ HIHOR..MUDSTONE. RIP ..UP..CLAST.S ...................................... ........................................... 
I * 8 6  17.90 19.29 1.39 SANDSTONE SLTY.FG-.MOD.N-DK.GY.THNB.SSD.SLD 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C R E A N G  AMOUNTS. OF. SXLTSTONE .€i M W Z X  ...................-.................+......... ii 

ONE LAMINATIONS AND THIN BANDS;HINOR AN 
KERITE VEINS 

"" ..." " ... ..2ii.......r ............................................................................................................................................................................................................................................... ! 8 6  0.70 SANDSTONE SLTY.FG.MOD.H-DK.GY.THNB.SLD .!, 8 ;  

........ .................... CANDSXQE ~ \ ~ i i E ~ O ~ . ~ . ~ k ~ f ~ 4 . ~ k $ P ~ f 5 ' ~ k $ 5 f  Kf Ng.r 6ii .................................... 
RDS BASE 

...... " ...... ............ f*.;-f Q' ............. "" ".. ". .. " "....... ..... .............................................................................. 
1 3  0.w f.6RE :...SCfv," FSL';. nb'6 ,W-bli' ;. cv;'fRN g;.SCB' 

MINOR ANKERLTE BANDS .a< v 

* DENOTES MEASURED BCA 
...................................... ..-. ....... ......... ............................. ..................................................................................................................................................................... ::....,:; '.."< 

-. ...................................................................... .................................................................................................................................................................................................................. 

........................................................................................................................................... .....................................................................>......................................___.................................. 

............................I 
i 

/ 04/03/11 GULF CANADA RESOURCES INC. - COAL D I V I S I O N  -,.DESCRIPTIVE LOG PAGE 4 : ": 
........................

r"" PROJECT: KPN BLOCK: LR DATA SOURCE: f lDH83002 

1 ...................... DEPTH ...... DLP.T.HHHINTRVAL .... SAMP.....SEAH ..........................................................................................................................................................................AH...............AH. 
I BC$ .Em T o T W I C K . 1 0 I D  LITHOLOGY- : <& 
I . .- .- . . . ...... ............................................ 1 ....... .+...90 ...... 22J9 ...... =..a ........ Q-85 U N D S X M E  ........ SlT.Y...YEG~-M~-M H1lY.. MB-SSD-BRKN ...................................................... NNNNNffffffffj; 

I 
: ,SSD AT TOP I N  F INE GRAINED SILTSTONE-MU 

DSTQNE 
..........................1.. 8 9  23.04 , 2 3 . 9 9  0.95 SANDSTONE SLTY.VFG-.MOD.H-DK.GY.THNB.SSD.BRKN 

1 NUMEROUS SILTSTONE & MUDSTONE LAMINATIO 
........................................................................................................................................ YS.rPIQSSIBLF_..8IOTUBBh~IOli..lLEAR..BkSL 

8 9  23.99 24.44 0.45 SANDSTONE SLTY.VFG.WD.M-DK.GY.THNB.XBDG 
BRKN ..................................................................................................................................... ......................................................................................................................................... 

I 
r . .  

+! ................................................................................................................................................................................ ........................................................................... 
8 9  24.44 24.92 0.48 SILTSTONE , SSY .M-M(.GY.VTHNB. BRKN : r :  

I 

SILTSTONE SSY.kDK.GY.VTHNB.BIOTR.SLD * 8 8  24.92 25.89 0.97 1 .......................................................................................................................................... fLAH..BURROWt..AI..XDP.;.SSO..XDMRDS..BAZE..OE ........................................................... 
MEASUREMENT T 

I 

......... .......................................................................................... ............ 88 ...... 2 5 - 8 9  ...... 26.222 L 38 ............................................ f I L I S T W E  ........ SSY. .. K R L G Y .  ..YTHNBaSSD,SLD . . . .  
I . i 
I . I '  i"" .......... " ........................................................................................................................... .... ...................................................................................................................... 
I 

* 8 7  26.27 27.75 1.48 SANDSTONE X%FG-.MOD.H.GY .MB.SSD.BRKN 
CONVOLUTED MUDSTONE LAMINATONS TOWARDS . - a: . :* 

..................................................................................................................................... 1 :....BAS& . . . I 
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+ . A,. 

GULF CANADA RESOURCES INC. - COAL ~ 1 ~ 1 ~ 1 0 ~ - .  DMFRJPTIVE LOG PAGE . , ,9  
........................................................... ... ....... ...................................................................................................... . . : : :  ..* ............................................................. :::..:.: 

- 4  
I ." PROJECT: KPN BLOCK: LR DATA SOURCE: DDH83002 
. . 

lrfi : 
, ..,. .................. ...... .... ............. ----. ........... ......................................... ....................... -..... .................................. .... .....I D.EP.TH D.EP.T.H..XNTRYAL SWp. SEAM = Mi;i'i:iiii'i5ci'1:~,,aEr.~ds t :>zL. :: .--1,... : 

i : BCe EF02.L Te fn IcK.  L / D  
. . .  3 .  . - .. . -  . . c . . 

........ ..... ;...*A2 ...... 52a.26 ...... 531.39 f o.13 ............................................ MUPSTDNE .......... SLTTYAKK GYYYYYT.HNB~SLa ..................................................................................................... 
. . 

MlNOR ANKERITE VEINING 
:.- : ib .  - 

- 7.. i.- : .  ................................................................................................... ......... .......................................... 1 ..... r..: .... RZ ...... 5L.39 ...... 533.49 0 . A  :.'.MrnSTOfl:i:.~ .:? .SLT.Yn.DK..a...mHN8.aBNN 
I . t . ,  . 
8 .  . . . , .... 

......................................................... ...................................... ...... . . . . .  ............................................. ..... ....... ...... 5 3 . ~ 9  5 ~ ~ ~ 6 . 3  OLU L . CLY.%,.LX*..R..HB~BRKN :?.: 
s !""; " 

. . .  r,;. : e -  . , 
, ,. . 

...... ......-.. .................................... j. .... : ....... 87. ...... 5.3-63 4.4.JB 0..3:5 HUaSX0N.E:. i.. .-.~.BI:TY~.PK..SYYYYY.7:HN6..SLD 
I S T R I C  SURFACES .., . .t.:.r 5 3  .: " . ,:. 3.' I . . ....... 

..................................................................................................... ......... ............................................ .... ...... ...... I ..... ::...:..a6 5.4..4.a~ 5ssS.~a 1 . ~ 3  HURSXQ~.E,~ ;ST. .RK,G.Y...Y.THNB..SJJ 
1. ., .- c I s B R I c  SURFACES I 

..... .... ...... ...... .......................................... ... ................................ ............ 86 3 5 ~ ~  36...46 4 ~ 5  HURSTORE !;:f .&T.Y. RK,GY ..WHNB .BRKN .. 1. .....-........... 
MINOR FRACTURE DISPLACEMENT I 

I TOWARDS BASE;COAL STRINGERS AT BASE I ........ ...................................................................................................................................... ". """" R;S8"".8"".J 8.;&y B"f 1' ............................................ cB * ......................... 
.~%BLK.SLD . . .  

. .  . .  ,,'COAL INTERBEDDED WITH CLAYSTONE ......................................................... 
*..DENOTES MEASURED BCA 

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

GULF CANADA RESOURCES INC. - COAL DI~.I~N-.<~ES~IPTIVE LOG 
, . PAGE 10 I 

....... ............................................ ......... .BC ...... 5 ~ 4 s  ...... 5.9.55 -10 CLAYS.T&.. ,... &B..DLGY,BRKN ........................................................................................................... 
I 'COAL LAMINATIONS & INCLUSIONS DECREASE 

, , TOYARDS BASE ................... ............ *s......W ;5... JQ;ziii ...... ;% ................................................................................................................................................................ : ................................. 4 
CLAYSTONE cfihi. OK. GY. SLD 

. . . . .  , - i ,  *, :.My.OR COAL LAMINATIONS 4 . +  . . 
........................... 

8 5  59.61 60.01 0.40 MUDSTUNE" CXRtl.DK.GY.LAM.SLD 

.? ..... .............................................................................................................................. ....... 
i .,l : 

I 85 60.81 60.42 0 4 1  SILTSTONE , CQH-DK.GY.LAM.StD 9,. 

, ,,,.......BE MES SAUQY IOWARnS .BAST 
I 

....................................................................................... ...................................... ................................................................. 
- 3  ? i 

'* 8 6  60.42 61.69 1.27 
...... ................................................................................................................... .........,..... ,. :.-. 51LT.SIONE.B MUDSTDME..LAKINATONS..TMOUGH .............. .................................. ., SANDSTONE SL7Y.VFG-.MOD.H-DK.GY.THNB.SLD 

' ' OUT 
>i+.LS. I 

........ ............................................ } ........... 67 ...... 51.69 ..... 51..95 L 2 6  SANDSTOWE ...:r: SLTY YFG-. HEL t4,GY. ..Y.THNB B U N .  .......................................................................... 
HUDS~ONE ~AMI~ATIONS THR~)UGHOUI i 

............ $7 ...... 52.26 ...... 62. 1X.. ... O...4Z .................................... S A N E  . g L T Y  ,.YEG-.MOQakDKIK. GY J H N B  ..YBRKN ........................... ..,. , ........................................ 
. d 

L I S T R I C  SURFACES AND ANKERITE VEINS INC *..* REASE TOWARDS BASE 

. DENOTES MEASURED BCA j ., . 
.................................................. ....................................................................................................................................................................................................................................... 



. ...................................................................................................................................................... / .............................................................................................................................. : 
! . 8 4 / 0 3 1 1 1  GULF CANADA RESOURCES &: - COAL DI$f&ON~.-- D~!~?PTIVE .LOG. PAGE 11 

:\ 5 
" . c: 2 + . . I........... ....... ....--_ >.: ....................................................................................................................................................................................................................... 

I 
PROJECT : KPN BLOCK: LR DATA,;SOURCE: D m 3 0 0 2  

..... .............. .................................................................................................................................. / ................................................................................................................... : 1...: 

* DENOTES MEASURED &CA 
.... ............................................................................................................................. .................................................................. ................................................................................ - :: 

DEPTH ..DEPTH..INTRYAL SAHe..SEAM I: .,, .................. .. .... ..................................................................................................................................................... ........... ........ 
U T H O I  OFiy , - - .i. . DESCRIPTION +$$g - " * ' 

I ............ 88 ...... 62.73 ..... 53.61 ........ 0.. 94 SANDSTOME ........ FG:. P B W P Y  .ME,BMN ............. ..... 
AMKERITE T"kO"dtiO"i;i 

..... A.., 

* - SYRIC SURFACES 
. .....- " ............ ..63 ;6j"'. .. ........................... " ..................... ". ..................................................................................................... 1 8 9  

SAND.jTO4i"",.. 
65.30 1.63 IfGG-. HdD..M GY . MB . BRKN .A-.-- A -- 

MINOR ANK~RITE VEINING-SOME LISTRIC SUR / ................................................................................................. ' FACES.. ...,....., ................................ ............................................................................................................... 
1 8 7  65.30 65.57 0 - 2 7  SANDS~PN~ ; ,.h-.~&D~~.&.MB.sLD 

. rP ' 

1 ............................................ ......................... ................................................ ., ........ OCCASIWAL.. WSTONE..CLASTS. ,. ....................................................................... ...... 
1 86 65.51 66.44 0.87 S~NDST~NE'" FG-. PR. LT-M. GY .MB. BRKN 

ni 

1 ....................................... MNOR MUDSTONE..BAHDS 2 , ............................................................................................. ........... ................................................................. .......... Y f y ; . "  / 6 66.44 66.69 0.25 SILTSTONE : ~SSY:H-DK."GY. LAM. BIOTR. SLD 
................................................................. .......................................................... ? ,.BIDTURBATION. INCLUDEZ..CLAH.&..HPRM.BURRQ ........................................................... 

HS 
J *  

2 L1, 21 
!> ........... 85 ...... 66.6% .....- 6.7 ..4 9... ..... h 8 Q  ............................................ 54NDSTONE ...... :FG-..H~D.L~-M:GY..MB,sLD .............................. I .....................-.............................,.. 

MrNoR S ~ L ~ S T O N E  LAMINAT~ONS 
-. 3 ........... ....... ............. 83 ...... 57t.49 ...... 8 8 3 L  ........ Q.82 ........................................... SANDSTONE ..... . C A M  Fe*NOD, LT-M,GY.,YBqBRKY ..........................................................= 

I" 
tmok CA~BONACCOUS STRINGERS 

...... .......- ............ 82 ...... 6L.31 6t.35 ........ 1.0( ............................................. SANDSIQNE $ ~ b ~ ~ f i ~ ~ i j i ~ ~ i f ~ b ~ ~ ~ f N 5 R  ...*MKEktTg..vEr................................................Av........ 
1 ' NING TOWAllDS BASE 

3 

............................................................................................................................... ......................................................................................................................... - 
8 4 / 0 3 / 1 1  GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DE~~~I$~IVE LOG . PAGE 1 2  . . . .  .... ....................................................... 1 ........................................................................................ : : 

I PROJECT: KPN BLOCK: LR DATA SOURCE: ~ d ~ 8 3 0 0 2 .  

- .  

. 

........ .................... .... .......................................................................................................................................... ...................... DEP.TH ...... IlEP.M..ItLTRVAL SAMe..,..SEAM ;..:....La : 
ei$-- . 

....... ...... ... ........ 1-12 ........ .................................... :$ ...... ii ..... 
, . 

BATION AT TOP ....... 1 ................................ : .. ................................................................................................?.......*.................. .............................................................. .% .- ................... ! ................. : ;.,3..2. 
81 70.47 70.69 0.22 SILTSTOHE .! S Y W-DK 6% THNB WRMBU VBRKN .. 

; j &'.OF ~ON~ IDER~BLE  B~OTURBATIOU ...... .......... 
8 2  70.69 71.35 0.66 SANDSTONE FG-.MOD.LT.+.GY.MB.BRKN . v-- I *~IINOR MUDS~ONE BANDS;ANKERITE VEINING ..................................... 

'6 
............................................. ..................................................................................................................................................................................... ..................-. ' . . . .  83 71.35 72.16 0.81 SANDSTONE SLTY.FC+.MOD.M.GY.MB.BRKN 
I , S I W S T O N E  BANDS THROUGHOLIT %\. , 

t ' .  .' pJ ' 

- 

1 ........ ""'..." ......................................................................................................................... gi'* .. 
/ 8 4  72.16 72.87 0.71 SANDSTONE . ?FG. HEL.M-DK.GY .MB. SLD 

,BECOMES INCREASINGLY SILTY TOWARDS BASE , :  
i ..... ' .  ,, 1 
; 8 5  72.87 73.39 0.52 

MODERATE ANKERXTE VEINING ...$ ,-$ : \ c :  ,:. ... ............................................................................................................................................... 4.. i ................__ ...............-.........................-....... ......-...... 
85 73.39 74.18 0.79 SILTSTONE .'" c&R~;I I \ -~.GY .THNB.VBRKN 

I . I .  SAWDY I#  PAR7:LISTRIC SURFACES;MlNDR AN 
................................................................................. ................ i ......................................................................................................................... : E Y I N G  ..............-,.......-... :. 

j . Z, " :- . :" 
8 6  74.18 74.56 0.38 SILTSTONE . CAM .MIL & .THNB .BRKN 

........................................................................................... / : .......................................................................................................................................... MOD-ERAIE .. &ERI IE  ...Y EINING 

4. t .  " .  ... ....... ..... / ......... *..I)END.T.EZ..MEASURER..BCA ............................................................................................. ....................................................... ...............................P......P.P. . . . ~~  *J:..:~- . I. . . . . . 
I . . x  
I $ i . t t q  1 .  

L .................................................................................................. ......................................................................................................................................-............-.,.........e...- *- & ....-..#.. 
. . .  . . i '  ' .. ,,;, $j ',$433 ;- 

........... .......................... .................. : L ........................................................................... : i... . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . .  *> 
. ' .  

. . . .  

, ' ' 

J 
A*.;,' 



.... . . . . . . . . . . . . . . . .  .* : . . . . . . . .  . . .  ...*.. ...... ............ ti. . ,  . ;  ......... ..*... ....... '.'.-is-.. ............. :.-... .......-A ................................................................................................................................................................................................. : i L 
J. - -  , , !re ,''. , :* . ,, :: *.. - t 

84/0?/J1 - ,' . &LF CANADA RESOURCES INC. - C O k i  Did&!f0*i3f DE&~$$I"E j.dG * . ' ' L  '' &I$'' , a .  !, ..1 
13 . . .  

, , .* . . . . .  .................. ................ ........... 
. . ......... ..... ...-.. '"".""";.: %, Zijccf i. .-kFi(iiii.. .....Lii'&g..'i'ic....... & * . . . . . 6 i i C i L i - ~ . d ~ . '  . .  ..'......... . / .  ' ;..::.:."-:." ................................. <: i 

'- 

z. ., 
- 4  

- - 
, , ?  . , : ' , "..: , . ,,.. , . I  . . .  . . . . . . . .  . . 

.......... ...I. ... ............... , .. ...... .................... i:.DLPP7:H DEPTH .. INTRVAL .... SMO-..SEAH .I, ..................................................................................................................... :: ......-., ;.: :.w,.*z.. :.,; : I 
: . - E R ! 2 t L  $0 f&&.& La , ' .  l.lw?mw" . - , ~  ..A. . .- . -, 

. . .  .* . :T: . . .  " ,  - . . r  ,: " A,; - . . - . . . .  - id...*.,az ~. ...... . ?.4.& ...... 15.~21 ......... o.0.6~ . ........ : .... WPS~~~~~~~ .S~YY,EG~. .MOI I ,M .~ . .MB.SLD ......................................................................................... :..;.,; ., MINOR MUDSTONE CLASTS I N  PART;MODERATE 
ANKERITE VEINING . . .  

22Z..'2 
. , ........... ................................................................................................ .............................................. 

,$6 75.21 76 .11  0.90 
:...:... 

... 
.'L 

>. L.... .... ........ .B:. . '.'.fgi 'i;;Y."'.".,C;W ..-,. ... ii;& ..................................................................................................................................................................................................................... * SILTS?gNE .,:Or SSY;WK.GY*THNB. SLD .: . . ? .  ,, . ,  i t <  -I 

u 2+(2.,J+1!9R, QUXWTZ VEINING . . . .  ........................ 
1. .-. .......... ;" & .......f6;gc......7,;2,.........ii;,2........................................................................................................................................................................................... " * 

SANDSTONE: ;..VF~oMOD.~.GY,MB:SLD - .3. .. . .  - A  . . . . . . . . . . .  
, - , 1 : i' . . .  . - .. ..... % ' ............................................................................................................................. 

77.27 78.95 1.68 SANDSTONE, . ..,SLTY VPG-.MOD M. GY MB BRKN . A , . .  . .  . ii:+ 

. I  , :',:.; , ;W&~ONE .LAMI~ATIO/IS ~ N D  R I P  UP CLASTS- . . . . . . . .  ...... .............................................. .. ............................................................................... ......... ;:.; :.>:. I...:.:...:::.: ...... : i ~ .  PART 1 . . . .  - 
. . . .  86 98.S 79.01 0.86 SANDSTONE ; c,S&TY.VFG.WEL.WM(.GY.UB.SLD . . .: 

......................................................... ......... ;.; ...-. ........................ ....................................................... :.;>.: .......................... : 

- 
* DENOTES HESSURED BCA 

. . , ,. ... ............................................................................................................................................ .................................................................. ....--.. 

. . .  . . .  . . . .  . . ..... ............................................................................................................................................................. .................................................................... ............................ ........ : . . . . . . .  ....... 
' Y <  : - . )3 . . -  .. 

8 4 / 0 3 / 1 1  
". > . I. l.... :' 

GULF CANADA RESOURCES INC. - COAL DIVIS~ON~~;-OES~XPT~VE  LO^ PAGE 14 ....... . ...... ...................... :.: :.Lr R :..;l;.! i ...%..... :..& ..................................................................................... 
PROJECT: KPN BLOCK: LR DATA.socIRc$': DDH83002 ' 

.... , . -. . .< - 
.... .............. ...... ........... .... ..... ....... ......... ................. 

"B;Cb a THICKL LL -.A=:- .......... . .- .-.. . " 
!W.TH..IN.T~*L SMP.-..SEAll ............................................ 1 : 7i.iiii. ...'.;,.: ...-.........-..-.......... ........:........., 

. . . . . . . . . . . . .  ' 
.he. ." ............................................ ...... ............................ ...... 3.9.125 ........ L O ?  .... .......................................................... 

i: ! t 
s m s m ~ ;  ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ - ( n i ~ ~ , ~ ~ ~  - 

I .  - 
8 .  . I  

. . .' .......... ............. ....................... .......................................... ............................................ ....... r.u;...lns .... -8t31.... 333321~6 ~ N D S T ~ ~ . : ~ ~ ~ ~ ~ . ~ O ~ - ~ . ~ ~ M B - ~ ~ N  i 1 1 ......... 
! " . . L,,,, 

.M.IW@ ANKERITE V I N I N G  & L I S T R I C  SURFAC 
'"EP -. . - .................. ..................................................................................... j ........em...... ...................................... ) ............ :n.:.; .:... : 

I 
-!Xi ' ' 81.31 82.15 0.84 

4; SAWDST.+~ + - .. G F G ~ .  UOD.M.GV.UB. sto i 
' - .  . . . . .  ............... . ............................................ ,.... ......................................................... -- ... ........................................................ ;r..-,.~i~l..:~.,.~ ................. ............ 1: :.i ............,.... ..: 1 . . 

1, ' : * 60 82.15 83.21 1.06 
........ VFG-.:PR.M.GY.MB.BRKN I_ ... ....... 

+.........; ,.. I:OUreQ~.SILTST.0NEr.5~S .......................................... :.,.: .............., i .... P....P...~~.~ :C ....; ; '. ;- . ,. 
83, 83.21 83.39 0.16 S~WD~TO'NE ':WG-;MOD.M. GY-MB. VBRKN . . 1 

. . ............. .......... ..... .... ............ ............. ... I'I' I ,.., +a.b ." ..................................................................................................~...r 2 ..: J 
. . , - . . i  - 

.,. C .kc. . - ,:c,.:, , 
r 87. 83.37 85.08 1#71 * i - 4 7 - ~ ~ ~ ~ ~ i d i t .  . "YFG~.~D.M.GY.MB.SSD.BRKN 

. . . . . . .  ............... .......................................... .............................................................................................................. . . . . . .  ,,. ....:;,,.... z ..,, ;~.WIYQR..ANKERZXE..~DNING.:tQNVOL~ED..LAMIN L: 
. . ;fl',2:ATJONS AT BASE:POSSIBLE WORM BURROWS AT !L .,. , ,; . ,,?;( .-,B$€,;OF ,MEASUREMENT 

2 
.....-. ................................................................................. i I ................................................................................................... ....................................................... , ' 3 9 ,  85.08 (35.35 0.27 ,SAN?STONE, . ~ 3  SLTY. VFG-WEL. LT-N.GY .HB .BRKN 

.i r . . . . .  

...... ...................................................... / ........ ;:..-:..-: ..................... .... 
.".3 ,. : -. . 2:. t. !.... 

.................................................... .............................. 0.*.7.Z SZLISSGNE ....... iSSY:tLTfl..GY.,.LAN.~SD .....: 1 ..... .-....... ............................................. ...-... ..... 

. r .... . . . . . . . . . . .  .... 
BCA S SWING TO LOW ANGLE:POSSIBLE XBDC 

L .  . , . . . . . , . - .  . ..... -.- . *- bqa~f i2  UBAS~JWD B ~ A  
. . . . . . . .  .............................................. . . . . . . . . . .  . . . . . . . . . . .  ., . . , .  .............. 

; ........... .............-......... . . . .  ?..... ..............................................................C. <*-............-..................... : ......................-.................................................................................. 4 
. . .  ...... . . . . . . . . .  . . . . . . . . . .  . . . .  

f ............ 
.I 

......................... ..................................................... . . .  --.--.-- ..................................................................................................................................................-.....-................................-..... .I 
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GULF CANADA RESOURCES INC. 

MOUNT KLAPPAN 
DRILL HOLE LOG 

DDH83002 

Coo l  D i v i s i o n  

LITHOLOGIC SYMBOLS 

PREPARED BY: C. LOUIE 

APPROVED BY: C. WILLIAMS 

[=I CONGLOMERATE F-1-4 MUDSTONE, CLAYSTONE 

LOGGED BY: G. SEVE 

DATE: FEB. 1 984 

SCALE : 1 :200  1 : 40  

SCALE : 1:200, 1:40 

DRAWING No. KPN83502 

I.:.:.:.:{ SANDSTONE 

m] CARBONACEOUS 

S l  LTSTONE 

COAL 

I b b b 1 BENTONITE 

PYR I TE 

[XI CORE LOSS 

TI PLANT FOSSIL 

TI SHELL FOSSIL COAL-THIN BEDS 

u 

QUARTZ 
NORTHING r 6342845.0 N INCLINATION : 90.0. 

1 "  I 

EASTlNG : 503090.0 E BEARING s - m1 PEBBLY SANDSTONE 

SEAM DETAIL 
TRUE THICKNESS 

1 :40  
APPARENT THICKNESS 

1 : 2 0 0  
TRUE THICKNESS 

1 : 2 0 0  

. . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  - - - -  
A A A A A  - . . . . . . . .  . . . . . . . .  

ROCK 1 COAL 
m 

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











'-1 COAL DIVISION HISTORY PROJ KPN BLI< SS DS DDH83003 

DY MO YR 
START DATE 1 2/08/83 
END DATE 1 8/08/83 

CONTRACTOR J,T, THOMAS 
EOLOGIST S, MCKENZIE 

OPERATOR G-C,R,I, 
SURVEYOR 

GCRI COAL DIVISION LOCATION PRQJ I<PN BLI< SS DS DDH83003 

PROVINCE BC 
- - - - - - -- - ---- 

ELEVATION (MI 1825,00 
LICENCE / LEASE NUMBER --------- 

CHOOSE ONE LKATION TYPE AND INPUT M E  CORRESPONDING NUMBER - 

I 2 LAT-LONG: LAT 571728 LONG 1285821 I 

DIMENSIONS AND ORIENTATION: 

LENGTH i M )  192-60 INCLINATION 60-0 AZIMUTH 230-0 
SIZE WIDTH SIZE HEIGHT 
ROOF STRII<E DIP DIR 
FLOOR STRII<E DIP DIR 

CASING DEPTH (M) 5-50 CEMENT(Y,,) - PLUG(Y,,) - PIEZ(Y,,) - 
AQUIFER DEPTHS (M) ---- -- -___ - __ 
LOST CIRC, DEPTHS (M) ---- - -- ---- -- 



1983 DIAMOND DRILL HOLE 
DOH83003 

SEAM THICKNESS 

,SCALE: 1:1000 GULF CANADA RESOWECES INC. 
09/03/84 

& 



GULF CANADA RESOURCES INC. 

COAL SEAM DATA SHEET 
COAL DIV IS ION 

APPARENT DENSITY GRAMS/cc------,---------- RESISTIVITY 
APPARENT THICKNESS 

DRILL No. KPN-DDH83003 SEAM H SEAM INTERVAL 7.21 m - 7.68 m 

I 1 SCALE 1 :40 FORMATION KLAPPAN SFQUENCE 

I DENS l TY SCALE -- 
I I I I DEPTH COAL 

PFCISTIVITY 

l NTERVAL 
( m )  

1 COAL 

- 

X 
REC . 

- 
SAMPLE 

NUMBER COMPOS . 
PROXIMATE ANALYSIS 



GULF CANADA RESOURCES INC. 
COAL D I V I S I O N  COAL SEAM DATA SHEET 

APPARENT D E N S I T Y  GRAMS/cc ,--,-----------,- R E S l S T l V l  TY 
APPARENT THICKNESS 

DRILL NO. KPN-DDH83003 SEAM G UPPER SEAM INTERVAL 40.30 m - 40.83 m 

- - * * SCALE 1 :40 FORMATION KLAPPAN SEQUENCE - 
DENSITY SCALE ? ;; 4 4 - 

x 
REC . 
- 

- 

8 6 . 8  

COAL I I NTERVAL ' 
( m )  SAMPLE PROXIMATE ANALYSIS N - N 

I I I 1 SEAM 

COMP. 
R E S I S T I V I T Y  

DEPTH 
( m f  

COMPOS. COAL NUMBER :AL. VAL. 
MJ/KG 



GULF CANADA RESOURCES INC- 

COAL SEAM DATA SHEET 
COAL D I V I S I O N  

APPARENT DENSITY GRAMS/cc ----------------- R E S I S T I V I T Y  

APPARENT THICKNESS 
DRILL NO. KPN-DDH83003 SEAM G LOWER SEAMINTERVAL 4 4 0 8 0  m - 48 .00  m 

I 

i SCALE 1 :40 FORMATION KLAPPAN SEQUENCE 
0 0 

0 
? 5: 

E N S I T Y  SCALE ? ? 
N - N 

I I I DEPTH 
j COMP. ( m )  

SAMPLE PROXIMATE ANALYSIS l NTERVAL 
( m )  COAL 

SEAM 
LOG ASH 

AL. VAL. 
MJ/KG ROCK I COAL 



GULF CANADA RESOURCES INC. 
COAL D I V I S I O N  COAL SEAM DATA SHEET 

APPARENT DENSITY GRAMS/cc --------------,-, APPARENT THICKNESS 
DRILL No. KPN-DOH83003 SEAM E UPPER SEAM INTERVAL 126.95 m - 128.24 rn 

RESISTIVITY 

SCALE 1 :40 
DENSITY SCALE - 

SEAM 
COMP. 

DEPTH l-T l NTERVAL 
( m )  SAMPLE PROXIMATE ANALYSIS  COAL 

SEAM 
LOG 

COMPOS. 

.- 

NUMBER 

- 
MOIS' 

- 
ASH 

RESISTIVITY 
SCALE KOHM m ROCK COAL :AL. VAL 

MJ/KG 



GULF CANADA RESOURCES INC. 

COAL SEAM DATA SHEET 
COAL D IV IS ION 

APPARENT DENSITY GRAMS/cc ---,------------- RESISTIVITY 
APPARENT THICKNESS 

DRILL NO. KPN-DDH83003 SEAM E LOjJER SEAM INTERVAL 137.68 m - 139. I 0  m 

1 SCALE 1 :40 FORMATION KLAPPAN SEQUENCE 
0 

)ENS I TY SCALE 9 
nn 

0 la 

N 1 l NTERVAL 
- 

% 
REC . 

SAMPLE PROXIMATE ANALYSIS .- 
I I I 1 I SEAM I DEPTH I I 

COMP. ( r n )  I nr. 
F COAL ASH .AL. VAL. 

MJ/KG I 
--- I ROCK I 



D R I L L I N G  COAL 

(nl LOG 

l NTERVAL 
( m l  

ROCK COAL 

- 
Z 

REC. 

- 

- 
100 

- 

SAMPLE COMPOS l TE 

COAL/ROCK 
TOTAL 

MINING 
SECT l ON 

COAL/ROCK 
TOTAL 

GULF CANADA RESOURCES INC. 

MT. KLAPPAN COAL PROPERTY 
SEAM DETAIL 

TRUE THICKNESS 
DDH83003 
SEAM H 

m m  BY, C. LRllE I $CUE,  11.0 

(111 C. U l U l M  I VAlEs W 1- 



I I l NTERVAL 
D R I L L I N G  

I n) 
ROCK COAL 

- 
X 

REC. 

- 

- 
86.5 

- 

- 

SAMPLE 
- 

COAL/ROCK 
TOTAL 

MINING 
SECT l ON 

COAUROCK 
TOTAL 

GULF CANADA RESOURCES INC. 

MT. KLAPPAN COAL PROPERTY 
SEAM DETAIL 

TRUE TH l CKNESS 

DDH83003 

SEAM G UPPER 

m m  BY, C. LWlE I SCILE,  1140 
Af+ROVD) ml C. Y I L L I U * )  ( DATEt FO) 1984' 



- 
DRILLING 
DEPTH 
In) 

- 
I20 

l NTERVAL 

ROCK 

SAMPLE 

COAL/ROCK 
TOTAL 

MINING 
SECT l ON 

COAUROCK 
TOTAL 

I GULF CANADA RESOURCES INC. 

MT. KLAPPAN COAL PROPERTY 
SEAM DETAIL 

TRUE THICKNESS 

DDH83003 

SEAM G LOWER 



COAL 

SAMPLE 

NUMBER 
- 

- 

0 6 3 7 5  

- 
COMPOS. - 

T 
1 

COMPOS l TE 

COAL/ROCK 
TOTAL 

GULF CANADA RESOURCES INC. 

MT. KLAPPAN COAL PROPERTY 
SEAM DETAIL 

TRUE THICKNESS 

DOH83003 

SEAM E UPPER 



O R l L L l N G  
OEPTH 
I m i  LOG 

VAL 

COAL 

- 
Z 

REC. 

- 

- 
30.0 

- 
m . 0  

- 

- 

SAMPLE COMPOS l TE - 
NUMBER COAL/ROCK 

TOTAL . COAL/ROCK 
TOTAL 

GULF CANADA RESOURCES INC. 

- 

MT. KLAPPAN C O A L  PROPERTY 
SEAM DETAIL 

TRUE THICKNESS 

DOH83003 
SEAM E LOWER 



GULF CANADA RESOURCES INC. - COAL DIVISION 
15/MAR/84 SIMPLE SAMPLE SUMMARY 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM SAMPLE DEPTH DEPTH PERCENT RECOVEREO MI 
SOURCE I 0  FROM TO REC COAL ROCK COAL 

G UPPER 6373 40.30 42.05 35.42 0 .39 0 . 2 3  0 . 6 8  0.45 i 0 7 -  0 6 8  -~ - - - -  - - .- .~ .. 
G LOWER 6374 44.80 48 .00  65.31 1.52 0 . 5 7  0 .41  0 . 7 0  1 . 9 3 - 1 . 2 7  
E UPPER 6375 126.95 128.24 78.29 0 .81  0 .20  0 .28 0.00 1.09- 0 . 2 0  
E LOWER 6376 137.68 138.48 75.00 0 .39 0 . 2 1  0 . 1 0  0 . 1 0  0 . 4 9 -  0 . 3 1  
E LOWER 6377 138.48 139.10 100.00 0 . 6 2  0.00 0.00 0.00 0 . 6 2 -  0.00 



GULF CANADA RESOURCES INC. - COAL OIVISION 
15/MAR/84 COMPOSITE SAMPLE SUMMARY 

APPARENT THICKNESS 
KLAPPAN PROJECT 

DATA SEAM COMP SAMPLE SAMPLE DEPTH DEPTH PERCENT RECOVERED MISSING TOTAL 
SOURCE I 0  FROM TO FROM TO REC COAL ROCK COAL ROCK COAL-ROCK ..................................................................................................... 
DOH83003 

g lower 10 6374 6374 44.80 48.00 65.31 1 .52 0 .57 0 .41  0 . 7 0  1.93- 1.27 
e upper 11 6375 6375 126.95 128.24 78.29 0 . 8 1  0 . 2 0  0 .28 0.00 1.09- 0 . 2 0  
e lower 12 6376 6377 137.68 139.10 8S.91 1.01 0 . 2 1  0 . 1 0  0 . 1 0  1.11- 0 . 3 1  

FORM 999 



1 ' .... . .  ... D E P M .  DEP.TH..IWTRVAL ... S A W  .... SEAM ........................................................... ............. . . . . .  ......... ......................................................................... 4 .. 
i iKi EBPLL L e L t L U L  LeL L J I n Q u a o E s C R I P r I o l l  i . .... 8 0  .. 0 . 0 0  .... 5.50 ........ 5.50 RBURDEN . . .  VBBK 

CASI 

I 8 0  5.67 7.21 1 .54  ROCK LOSS 

8 0  7.35 7.39 0.04 COAL C-6.M.BLK I 

I 8 1 / 0 3 / 1 1  GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 2 1 
................................................................... .......................................................... 

PROJECT: KPN BLOCK: I S  DATA SOURCE: MYl83003 1 

/ ............ 8 0  ......... 7...42 ......... 7...U ........ Q..06 ............................................ COAL ................... C:Z~-8LK.ARKN ............................................................................................................... / 

I , 8 0  7 . U  7.55 0.07 COAL C-4.M.BLK.BRKN 

i ...................................................................... .......................................................................... _ .............. ........................................................................................ ! 
! 8 0  7.55 7.68 0.13 COAL C-6.M.BLK.BWN 

............. 8 0  ......... L Z ( 1  ........ A 2 0  . . . .  .0..50 .......................................... SANDSIDME ... ..YEG:.lUlD..LT.-(I.GY .tUI.SLD. ...................... 

! OUARTZ OVERGRWTHS; CLAST MINERALOGY PR 
E M I N A N T L Y  CHERT AND OUARTZ 



..................... DEPTH ...... D E P I K I N T R V A L  .... S*nP...SEAH ................................................................................................................................................................... 
Bfe EWL r o - L I P -  l l l l l P L P E Y D E s C R l P r r o N  

0 ......... 9 . 3 1  ........ 9 . 9 7  ........ Q.. ANDSTDUE . . . .  EG.W00*HDSTDllE....EG.W00.LT-n.GY.IULS.SLLT+l..GY .W..SL 
DISSEHINATED PYRITE A 
G SUB-PARALLEL DISCON 
Wl.TH..NQ..APP*RENXX.D1.b? 

..... ......... 1 ............. 7P .... 1.1.76 ...... 1134 ......... 0 . J  NQSTOWE FG HOP LT* W... HAS SLD 
1146 FR%TUR~ SYSTEI~S TRENDI~N~S~~~YEEGIIE 
S TO EACHOTHER. RELATIONSHIP TO B E M I N  
t~PfEQ~SERV.EP ,.. BDSH..I.NiILL ED..(... 4N 

1 ...................... ...... .... S A W  SEAM ............................................................................................................................................................................................ 
lllllPLPEY 

i ........... 4 8  ...... l2.3~~ .... U.M. ........ R.23 U N D S T W  ........ fG.MM-U.3t..GYGY11*5..VBRKN 
i PWRLY DEVELOPED L I S T R I C  
I 
1 ............ 6 8  .... 1L..66 ...... U..69 ........ ~ . 2 3 . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ . ~ ~ ~ . ~ ~  ..33333.333.3.3..33UNDSI~EE.E.E.E.EG.MWIKIK N . B R K N  .................................................................................................... 

I VERTICAL FRACTURES I N F I L L E D  Y I T H  MINOR 
1 ANKERITEI 

/ 65 13.60 13 .64  0.04 SANDSTONE VFG.MOD.M.GY.BIOTR.BRKN 
: .......................................................................................................................................... MINOR .HORIZONTAL.BIOTURBATl.ON .AI..TOP..OE ....................................................... 
i SAND UNIT ' RARE BURROUS OBSERVED AT T 

HE BASE OF +HE SEOUENCE 

DOLE 



6 6  13 .84  13.86 0.02 .BLK.VTHNB.BIOTR.BRKN 
ISTRICSURFACES A T  ..T HE. T D P Q F  XHE..W 

HORIZONTAL BURROHS ARE V I S I B L E  AT T 
BASAL CONTACT 

! i 
......... .........*.S ...... U.92 ...... 1L13 0 . J  STDNE .......... SLTY.LI+.BLK,. 

W S T O N E  H l T H  
N E  HORIZONTA 
E ~ I N G  .CONTAG 

! 8 4 / 0 3 / 1 1  GULF CANADA RESWRCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 6 I , ........................................................... 
PROJECT: KPN BLOCK: SS DATA SOURCE: W H 8 3 0 0 3  i 

I 
.. ...................................................................................................................................................................................... I ...................... W . X H  ...... D E W  I I l T B V A L . . . . W  .S*LIP.. SEAM i 

i BtB EBPLL L l l l L C l L l o I I I  ! J IHUm I 
......... ........................................................................................................... ........... 59 ...... ..... ........ SIDYL OK.. W-YB U..... 

FRAtTURED: IRREWLAR FRACTURES INFILLEO 
H I T H  I ANKERITE I '  PL 

*~~l..n1..1HE.srsu.tall1 

6 2  15.29 15.81 0.52 HUDSTONE SLN.M.GY.BRKN 
U1117..8ECDHEL..SILTIER.IDWUlDL..I~..~LE 

6 3  15.81 15.88 0.07 LW.M.N.VBRKN 
OAFY.."..LEEL. TO.HWlSIDN 

SLTY.M.GY.SLD 
UINOR FRACT.URES..MTH MINOR..INEILLING..H 
TH I ANKERITE I 

! i ......... ................................................................................................ ! .......... 6 4  ...... 16.18 ...... 16 .. 21 L... D.09 .......................................... KOSTOJIE S L T Y D K G  K N .  ; 

i FRACTURED AND SHEARED' L I S T R I C  SURFACES 
DEVELOPED OBLIQUELY f0 BEDDING PLANE I 



...... D.EeTH..IHTRVAL .... SAMP ..... SEAH ...................................................................................................................................................................................... 
L J H u L  rere UUiPLPtY 

; .......... 65 ...... 16.27 ...... 16..BO ........ 0.53 WUI)STONE .......... DK.GY.BRKN ......................................................................................................................... 
UlNOR IRREWLAR FRACTURES INFILLED WITH 

I ANKERITE ) 
...................................................................................................................................................................... 
WDSTONE LT.BLU.VBRKN 

J 

I ANKERITE I LINING LISTRIC SURFACES i 
.................................................................................................................................................................................. 

IIMSTONE SLTY.DK.GY.BRKN 
MINOR FRACTURES INFILLED WITH I ANKERIT 1 

71 17.59 18.79 1.20 WDSTONE SLTY.DK.GY.VBRUN 
............................................................ 1 ........................................................................................................................................... QC.CASIPNL..SLLIY..UW.S~ONE..BEDS..HITH..HIN 

OR BIOTUTBATION CAUSED BY IiQRIZONTAL BU 
RRWING 1 

W L F  CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 8 

...... aEPTH..INTRVAL .... SAMP ..... SEAM ............................................................................................................................................................................................. 
1P-JxuL rere U U i P L P t Y D E S C R I P T I D I l  

...... ...... ZR.32 ........ n. 

21.25 .?La6 0..1 ........ ...... .... ........ NDSIDIIE FG.MMPIILT~..GYYn/LS..I, 
MASSIVE SANDSTONE H I  

..SUB+!ARALLEL.BEDOlN 

WDSTDNE M(.GY.THNB.BIOTR.SLD 
I 
! ............................. BASAL .AND UPPER..CDNTACI..SHW..UlWDR.HORI ........................................................... ! 

ZONTAL BURROMS ! 
............. 7 3  .... 21.16. ... 21.40 ........ L O 2  ...................................... .SANDSTONE ........ FG.HPDOUnGY. ..BlOIR.SLD ......................................................................................... ! 

BASAL AND UPPER CONTACT DISPLAY HORIZON 
TAL BURROWS 

ONTAL BURROWS IWFILLED 



I / ...................... D E P W  ..... D.EP.T.H I U T R Y A L  ... S h M  .... SEAM ........................................................................................................................ 
, BCa EBPLL Leax.!LroLe LLm!LQa 

74 a..&i zz.22 a..a NOSTOWE ........ FG.rmO,U.tY.HASSW. ......................................................................................... ............ .... ...... ......... 
nxNoR OCCASIONAL SILTY MUDSTONE INTERBE 
DS 10.3CMl THICK: MINOR PARALLEL FRACTU 

.INEIIlED..nIIn.lANKERIT.E 

SANDSTONE FG.UOD.M.GV.UAS.VBRKN 
........................... ERACTURE ZONE'..BRE.CCIATED .AHD..INFILLEQ 

UITH I ANKERIIE I 

........ .. ...... ......... . + 7 6  23.12 2.4. A 4  1 2  SANDSTONE XFGr,.WD.LT-(I-GY, V.THN8,A 

1 7 2  24.34 24.40 0.06 SANDSTONE FG.MOD.LT-M.W.mHNB.BIOTR.SLD 
...................................................... ................................................................................................................................. IIINQR..ERACI:T.URES .INF.ILLED.MI.TH..S..A~ERI* 

E 1 

* 77 2 4 . 7  26.56 0.09 .MOO.OK.GY.YTMWB.SLO 
RBEDDED.LI BLACK MIDSTONEBE 
ARK GREY S% MUDSTONE BEDS: B 
ONTACTS ARE CONTINUOUS AND SUB-PARA 

.. INF1L.LEDUIT.H. . . i . .~b ......................................................... 

i 

............... DEPW .... PEPTn..lMTBVAL .... S A W  .-.. SEAM .................................................................................................. ........................................................................................ 
lxu9loa DESCRIPTION 1 

GOR HORIZONTAL BURROUS AND SOFT SEDIM I 
............................................................. L ........................................................................................................................................... T . . E E O I O N . . I U . I N I E R ~ E O . . L L . G P E Y  1 

! SANDSTONE ANLI MEDIUn GREY MUDSTONE j 

. . .  .......................................................................... 1 ............ 25 .... 24..61 ......=.. a ........ MI ............................................ MSIM SLT.X.MOD.H..GY.YIW..BIOIR..VBRKN. i 
MINOR HORIZONTAL BURROUS I N  INTERBEDDED 

i -STONE AND LIGHT GREY SANDSTONE 1 

71 25.71 26.23 0.52 WDSTONE SLTY.WOO.LT+.GY.VTHNB.BIOTR.BRKN 
,..... ............................................................................................................................... lllllOR..HORUONIAL..BURROWS..MT.H..~WR..SOE. 
I T SEDIMENT OEFORMATION: MINOR SHEAR AT 
I BASAL CONTACT 



................................................................................................................. .......... 29.25 ...... 3a.68 ........ 1.1 SIDE ~OD..DK.GY..SLP 
OCCASIONAL ISOLATED SAND LENSES DISTURB 
ED BY MINOR HORIZONTAL BURRW 
NDR..SOEI..&EnIMENI..DEF.PWTIDN 

7 5  30.68 31.19 0.51 W S T O N E  )(DD.M-DK.GY.BRKN 
...................................................................................................................................... R*RE..HORIIONTAL..BURROS. Ahl..SOET..SEDlME ...................................... 

NT DEFORMATION. OCCASIONAL SILTY MUDSTO 
NE BEDS 0.5 10'2.5 CM THICK 

CIT ING TOPS UP 

, ............ Z6 ...... 31.60 ...... 34 Al........ 0 9 1  ............................................ WDSIDUf .......... P Y . U . ~ G Y . . L A t L l l D  .................................................................................................... 
PYRITC CONCRETIONS 

6 ...... 31.61 ...... 3 L B 8  ........ 237 MU>SIDLIL .......... I k W - G Y - S L D  .................................................................................................................... 
OCCASIONAL SILTY MDSTONE BEDS AND VFG 
SANDSTONE BEDS SOFT SEDIIIEYT DEFORMAT10 

SPLAYED.Al..CDbLTACIS 

1.. ..... . . I 8  ...... 38.49 .... .%.A8 ........ 1.39 ........................................... M I D S I D E  .......... LK.GLUAS.BEKN.~ ................... 
RARE SILTY WDSTONE BEDS 

1 ............ 78 ...... 4.0.21 ...... SO. ..SO ....... 0. W W S I D E  ........ .SLT.Y..DK.GY.t!AS.B 
SHEARED. MINOR L 

; .......... 78 ...... 4P.30 ...... M...X..O.P7.. .D637.3..G..UPP.ER. ......... KOAL..LOIS. 
7 9  40.37 4 0 . 6 1  0.27 06373 G UPPER COAL C-4.DK.GY.BRKN 

' 79 40.64 40.77 0.13 0 6 3 7 3  G UPPER MUDSTONE CARB.M-M(.GY.SLD 
............................................................................................................................................ MbQNACEOMS. ..SIRIMGERS .............................................................................................. 



I y m i  GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 13 I 
...............

PROJECT: KPN BLMK: SS DATA SOURCE: 00083003 i 

i i ..................... DEPXH . . .  DEPTH. . INTRYIL .~ . .SMPPp. .W ...... 1 .................................................................................................................................................................. ! 
BEa EBOLL L e J t u L I E I P -  L.mDmiY 

............. ............... I .......... 1 9  . . 4 0 . . a  .... 40.79 ......... R.02.. 06379..G..UPPER  COAL..^^ 

k3.KW3M DE-N 

............. 79 .... 40..?9 ...... 4 0 ~ 8 3 .  ... L O 4  ..0637.$..G. UPPER ............. COAL ................... C.~744.~nGY..GYVBRI( I 
! ,. ...... .29 . ...4 0.83 . . .  *0..93 .... 0 .10  ..06373..G..UPP.ER ............ UUTlSTONE .......... CAR8.U.GY ..SL 

CARBONACEOUS 

............ ...... 1. ...... 2 %  .*P.93 . . .  Cl..l&. 0.25 .W379..6. UPPER ROC 

1 79 41.18 41.24 0.06 06373 G UPPER COA 

.......... IUDSIOblE CLV.YYLI-n.GYYYSL 
RARE CARBOMACEO 
TED BEDDING 

8 1  45.07 45.09 0.02 06374 G LOWER COAL C-3.M.GY.SLD j ................................................................................................................................ PUUAR. .. 0..5...CM..I~..L..IW1(ERIIEE..1..1NF1L .......................... 
LING FRACTURE SUBPARALLEL TO BEDDING 

I .. 1 ........... 81 ....... 45..11 ....... 45.13 ......... L O 2  .... Ob37.4..GG.LOnER ........... ~ ~ O S S D E  ......... CARMLGY 
I MINOR CARBON 

1 ............ 8 1  .... 45.513 ...... 45.23 ......... ..ER ....... COAL ................... C.-Z..U-W.. 
I 

..... 61 ...... 35.23 ...... S5. ..& ...... O...OZ .... 0 6 3 T . G  .LOHER ............ COAL ................... K.-+...U.lX.B 



........... 8 1  .... 5.25 ...... 5..3Q ........ D.M.. MMMM.Db37.4 ..G..LfflER ....... ......CPAL ................... C.:3 .MnWGYBBL: 

............. 81 ...... 5..3Q ...... 4532. .  ... 11.07 ... D637.4..G..LDnER ............ COAL ................. .C.:.k.M.GY.BRI( 

............. ................... ................................................................................................................... .............. 8 1  ..S5..32 . . .  45.29 ......... 0.,.Q7 .... W3.7.4..G..LDWER COAL C.-2AGLBRKN I 
1 

8 1  45.74 45.80 0.06 06374 G LWER 

8 1  45.80 45.98 0.18 06374 G LDHER COAL 

I 
8 1  45.98 46.00 06374 G LWER COAL C-3.M.GY.I)RICY 

8 1  46.00 46.05 0.05 06374 G LDWER WAL LOSS I 

............ 8 1  ....... 4&..44 ....... a.56 ........ L 1 2  .... 0617.4..G..LOHER ............ B O K . i D S  ............................................... 
8 1  46.56 46.67 0.11 06374 G LWER to AL CS.M.GY.8RKN 

81 46.67 46.89 0.22 06374 G LWER COAL C-2.H.GY.SHRD 

81 46.89 46.92 0.03 06374 G LWER COAL C-5.M.GY.BRKN 

8 1  46.92 46.95 0.03 06374 G LDHER C-3.M.GY.BRKN 

81 46.95 47.00 0.05 06374 G LWER COAL C-5.M.CY.BRKN 

82 47.00 47.40 0.40 06374 G LWER ROCK LOSS 

* DENOTES MEASURED BCA 



DLPM .... .DEPTH.INTRYAL ... S M  P... 
EBQL L e J . t w L r o  

1 ............ 8 2  ...... t 7 . 3 3  ...... 4 . 7 . S  ...... O X  ... 063.7.4..G..LWER ............. COAL .................. C-S..U,GX,SHRD ............................................................................................... .: 

!..~ ...... . 8 2  ....... +7.63... ... 4 7  ... 7 1  . . .  O.OB .... 06S14..G..WIER ............ ~ S X D E  ......... M..GY .RRK 
i MINOR CA 
I 

... 8 2  ....... +7..71L ..4~7~.84 ......... 0...13.. 06374.6. W I E R  ............ COAL ................... r-3 

* 82 48.W k8.42 0.42 
........................................................................................................................................... ............................................................ 

W S T O N E  SLN.M.GY.BRKN 
C S Q N  S . .  S T .  BEDS F1NlNG.V 
PilARDS I N  0 WDSTON CYCLES vrRY F R W  1 
.O CM TO 4.0 CM I N  THICKNESS 1 

I * DENOTES MEASURED BU 

! ! 

' 8 6 / 0 3 / 1 1  i GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 1 8  1 

.................... DEPM ...... OEP.IH. INTRVAL .... W .... SEAM ............................................................................................................................ 
&a EBQL L e J H L C L L I D -  LLItlPLPEY 

I 
8 0  49.42 50.55 1.13  SANDSTONE FG.II.GY.IIAS.SLD 

t IUW GREY FINE GRAINED SA 

I aS.TONE..UID.A..SL1MTTLY..D~R..GRE.YYYYFIN 
GRAINED SANDSTONE 

WUDSTONE SLTY.n-OK.GY.THNB.BIOTR.SLD 
............................... I H T E R R E D D  MWSTONE. ANDSANDSIOE.  S E W  ......... 

ENCE WITH HORIZONTAL AND VERTICAL BURRO 
ns 



84/03/11 GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 19 

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

.......... .............................................................................................................................. ; ........... 27 .... 53.51 ...... 56.. ........ 0.. WSIONE M. .tY... SLD 
! INTERBEDDED SANDSTONE AND KKSTONE 

i ............ 72 ...... 53.56 ...... 53.40 .... . . ~ . . 2 4  .......................................... WUI)STDNE. ....... SLTY .W.GY..THNE.BIOTR..SLD. ............................................................................... 1 
DISCONTINUOUS i DUE TO BURROWING ! SAND I 
STONE BEDS I N  DARK GREY MUDSTONE I 

............................................................................................................................................................................. ! ~ ~ .  
7 6  53.80 54.45 0.65 ROCX LOSS 

....................................................................................................................................................................... 
SANDSTONE VFG.U.N.SLD 

MINOR DISCEUINATED PYRITE 

7 5  55.09 55.45 0.36 SANDSTONE VFG.PR.M.N.BRKN 

! 7 7  57.31 57.81 0.49 ROCK LOSS 

1 ...................... W . T H  ...... OEPM..I* ............................................................................................................................................................................... 
; aEe EaPLL LJIuLroL UItlPLPtrY SCRIPTION 

........ .............................................................................................................. j ........... 7 8  ...... n..m ...... UL.U ........ ~ 6 1  ............................................ S A N D S J ~  E&.~+LGY..BRKN 
I MINOR FRACTURES INFILLED H ITH  IANKERITE 

) ;  MINOR DARK GREY W S T M I E  INTERBEDS 

ES INFILLED WITH IANKERITE 

! 7 9  5 9 . 3 7 ' 6 0 . 2 2  0.85 SANDSTONE FG.M.GY.BRKN .................................................... 1 ............................................................................................................................... --.ULl 
NG MITH (ANKERITE!; MINOR DARK GREY W 

I STOME INTERBEDS 

7 8  62.31 62.82 0 . 5 1  SANDSTONE FG.H.GY.VBRKN ................................................ i ........................................................................................................................................... MDD.ERAIELY. . .ERACIU~..AND..INElLLM..HXTH 
IANKERITE! 

I 
.................................................................................................................... i ............ 1 7  ...... 6339 ...... b4.21 ........ R , Z  ........................................... 3.ANDSIDNE ........ EG.M.GY.BRKN 

MINOR FRACTURES INFILLED HITH ( ANKERIT 
! E I 

! * DEMOTES UEASURED BCA 



XURED HXTH . YERYHINOR SHEARIN 

HINOR LISTRIC SURFACES 

I / ...................... orPm ...... oEprH..INTRVAL .... SAW .-.. SEAN ............................................................................................................................................................................................. 1 
I BM faPLL U L l L U C L L  IoL l.mDi!W 1 

/ 74 70.23 70.U 0.10 SANDSTONE SLTY.VFG.m)D.ICOK.GY.VBRKN 
UOR SHE*BL..INEIUEO..WIT~.IdNKERITE 

TY.VFG.HM1.M-DK.GY.BRKN 
UOR..S~..INEIUED..WITH . I . . A W K E k I  

I UP TO 1.0 M THICK ! 

I 
........................................................ ............................... n"bsibwi .................................................................................................................................................. 

76 74.36 75.30 0.94 SLTY.MOD.H-OK.GY.BRKN 
I 

MINOR FRACTURES INFILLED YlTH (ANKERITE 

MUDSTONE SLTY.H.Gi.BRKN 
R & R E . . B E L M L T E . . I N T N G  ............................. ................................ 
PLANE 



..................................................................................................................................................... 
DESCRIPTION 

...... .SLT.Y..M.GY,BRKN ................................................................................................................. 

: ............ 75 ...... 7BBB.7.6 ...... 78.87 ......... L l l ~  ........................................... MlSI9M.E .......... & h M i ~ $ ~ 7 f  cg.6r., rt.c"cc tt ..tEr"ii............................................................ 

VESI;  MINOR DISSEMINATED PYRITE ! 
75 79.18 79.60 0.42 SANDSTONE ffi.W.N.BRKN I 

! .............. 15 ...... 79.P. ...... #.O.,.QZ WQSTMI ........ MG. W Y 5RKN 
I coiriht F R A ~ ~ ~ W ~ E V ~ W C ~ ~ S ~  
i ................ 
1 r t)ENOTES'REhSURED I 
i 

...... Bn-02 ...... B O A  ........ a. YDSTOYE ........ YFG.LI.GY..SklRD ................................................................................................................ i 
VERY BROKEN CORE WITH PROMINENT L I S T R I C  

RFACES AND INTERCRYSTALLIME PORE SPA 
. INEILLED.~l IH. . l . .ANW.Tf.  

76 80.59 82.74 2.15 ROW LOSS 1 



. . ~  I ....................... D m  ...... DEPTH. MTRVAL ... S M . .  SEAM ......................................................................... . . . . . . . . . . . . . . .  L ........................................................ 
i BCC. EBPtl r o J H I . C L I o I I L  !am!aY 

i 77 86.94 87.16 0.22 ROCK LOSS i 
I 

I * 78 88.73 88.98 0.25 SANDSTONE FG.PR.W.GY.BRKN 
........................ -.- ............................................................................................................................... 1 ........................................................................................... 

GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 26 i 

I 78 9 0 . U  90.93 0.59 IUlDSTONE PR.W.GY.SHRD 
UREI.MEILLEt.HITH. .LAUKERIIE) 

SILTSTONE CLYY.PR.M.N.8RKN I 
UQR..ERnCT.URES.I~.ULED..1ILTHn.lANKU(IIE 

/ . 79 9 3 . U  94.40 0.96 SANDSTONE SLTY.VFG.PR.M.GY.BRKN 
.................. .. i .......................................................................................................................................... FIUCTURED.,A10. INE ILLED.. WITH I.ANKEBLTE1 

I AT BASE : MINOR BIOTUR8ATlON 
I ............ 79 .... MAC ...... %..W ....... 5 ......................................... R C K L O  ..................................................................................................................................................... 

I ........ ......... ........... 80 . . .  9.4.39 . ..96.67 1..6 AIIDSTONE SLTY.YFG.PR.M.tY .B 
MINOR BEDS OF VERY 

1 ............ 79 ...... 96,hZ. ... 9 7 . A  ........ P 

79 97.31 98.32 1.01 SANDSTONE SLTY.PR.W.GY.SSD.8RKN 
............................................................ ........................................................................................................................................ PYRIXE..KONCREIIONS.' HINOR fRACIURE..INF 2 

ILLED UITH IANKERI~EI I 
! 



. ......................................................................................... ........ ............................................. ... ........ 3 8 . .  ... 98.13 1 0 0 . 8 1  t.OB N S E  S L Y .  G . . B N .  
HINOR FRACTURES AND SHEARS ( VERY L I T T L  
E APPARENT DISPLACEMENT I 

78 101.35 101.63 0.28 SANDSTONE FG WOD M.GY SHRD 
........................................................... ~~ri;b~~a~~a~~p~~w~;~~~~[~~~.sf~x$~g~&$c 

PLANE 

8&/03 /11  GULF CANUIA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE 2 8  

............................................................................................................................................................................................ ...................... DEEXH ...... QEPUL..IYXBVAL .... U 
BEB EWL L ~ 1 I 1 I . L  !aluw 

r . l t  lD1.82 l03..~1 1.8 ........ ... .... ........ 

OF DISSEMINATE 
CTWIES 

76 104.42  1C4.46 0.04 WDSTDNE SLTY.MOD.LT+.GY.SLD 
............................................................................................................................ 

I N T T U I 8 E W m . . Y E R Y . . 1 N E . . G . . S T . O N E  .......................................................... 
AND SILTY MUDSTONE DISPLAYING RIPPLE C 

ROSS L M I N A T I O N  SYMMETRICAL RIPPLES 

% . l a  l D 4 . 6 3  10.4..00 4. ........ ... ........ ... ... ....... SAllDSTDNE SLTY FG,)lOD. M.GY.S 
INTERBEDDED SANDST 

SS LAMINATION WITH L W  ANGLE 
EGREES ... I...TRUNCAT1QNS..INDlCAII 



NATED STRUCTURES ! I 

........ HUOSXONE .......... SLTY .. DK.GY ... SSD.SLD. .......................... 
MINOR SSD AT BASE; DISSEMINATED PYRITE 
AT BASE 

7 9  108.43 110.84 2.41 SANDSTONE FG.PR.U.W.UAS.SLD I 
........................................................................................................................................... RbREEE6HEI)R$.. INEILL U).. HKXH ... l...ANKERITE..I ............................................................... 

* 71 110.84 110.95 0.11 SANDSTWE FG.PR.LI.W.MAS.SLD 

84/03/11 GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRfPTIVE LOG PAGE 3 0  1 

......... 29 .... LU.39 .... I L L 1 2  ........ L.2 MX.LDSS ...................................................................................................................................................... 

7 9  114.17 115.09 0.92 MUDSTONE SLTY.PR.M.W.THNB.BRKN 
T E R E E R  ElNE..GRAIMED .CLAYEY S A  ........................................................... 
NOSTONE AND SILTY ULIDSTONE' BEDDING D I S  
PLAYED IS SUB PARALLEL ANO'DISCONTINWU 

ULOSTONE SLTY.PR.M.GY.VTHNB.SLD 

MEDIUU GREY SANDSTONE INTERBEDS 
............................... .. ........................................................... i SILT.Y..UWS.T.ONE..HITH MINOR ..a YEY Yf,kEG 

1 
2 9  U 7 . S  U.. 04 . L O 9  ..IUJSIOIlE T . R T H N S S .  1 

.......... ... .... ........ ......................................... ......... ............................................................................. 
MINOR PENECONTEUPORANEOUS i WITH DEPOSI 

N I SLlMPING I N  INTERBEWED VERY F 
RAINED..UN~STDNE.ANU..SILTY..MUDS.T.ON 
T 

.......... 79 ... LL8.M ... LL8..34 ......... 0 . J  

I N  NATURE' CROSS LAMINATIO 
.IRUWCAT.I~NS. .I...INOICATE.IO 

........ *... PENOTTS..MEASUREP..BC 

I 



................................................................................................................................................... ..................... DEPTH ...... DEPXn. .... S M P  ,.. SEW .................. 
I BCBmrD DESCRIPTION 
! 
I ............. Z9.. .118..34 .... 118.43 ........ ........ FLH-GYSID 
I 

' 79 118.43 120.06 1.63 I MUSTONE SLTY.PR.LK.GV.VlHN8.SLD ,. ................................................................................................................................... R . . H O Z N T A L . . B . U R R . . A . P R Q X I T . E L  ................................................... 
I - . 1 CM. 1N DIAMETER: MINOR SANDSTONE I N T t  

REEDS 
.... " ........................................................................... " ...... nwiio"f' ........................................................................................ " ............. " ......................................... 

78 120.06 lZ0.80 0.74 SLTY.PR.DK.GY.VlHNB.SLD 
MINOR PYRITE CONCRETIONS; MINOR SANDSTO 

TY.PR.DK.GV.SLD 
WOR..PYRIXE.CONSRETION 

I(OR..PYRXT.E..tOWCRETIPH 
76 lZ6.58 126.61 0.03 TY.FG.PR.W.GV.ERKN 

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

/ 84103111 GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG , .............................................................................................................................................................................. 
I PROJECT: KPN BLOCK: SS DATA SOURCE: W 3 0 0 3  

PAGE 32 . ,~ 
................................................................................... 

..... .... .... ........ ............................................ ............................................................................................................................................ .... 26 I 2 6 3 8  I2635 Q-11 i7OCK..LOS. d i  

76 126.95 126.98 0.03 06375 E UPPER COAL C-4.DK.GV.PWRD 

76 126.98 lZ7.13 0.15 06375 E UPPER COAL C+.DK.GY.PWRD 

! 
76 127.13 127.18 0.05 06375 E UPPER COAL ' C-4.DK.GY.SHRD 

75 127.18 lZ7.22 0.04 06375 E UPPER COAL C-1.DK.GY.SLD 

75 lZ7.22 lZ7.50 0.28 06375 E UPPER COAL LOSS 
....................................................................................................... .......................................................................................................................................... 

75 127.50 127.56 0.06 06375 E UPPER YMSTONE CAR8.DK.GY.SLD 

....................................................................................................................................................... 
75 127.56 127.66 0.10 06375 E UPPER MUDSTONE CAR8.DK.GY.BRKN 

! 
......................

75 127.66 128.03 0.37 06375 E UPPER COAL C-2.DK.GY.BRKN 

! * DENOTES MEASURED BCA 



GULF CANADA RESOURCES INC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 33 
........................................................................................ : ................................................... .................... ............................................................... 

PROJECT: KPN BLOCK: 5 s  DATA SWRCE: W 3 0 0 3  I 

............... DEPTH ...... DEPTHnnlNXRYAL.:..SM .... SEAM .................. ................................................................................................................................................... 8 I--.--- u E k m  L e l t l L C l L I I I L  - 

. ,- 
1 

I ..... :.75 .... lZ&..l3 .... 12LL ......... C ~ . . ~ ~ Y . B R K N . .  ..................................................................................................... 4 
1-.. MINOR FRACTURES INFILLED WITH I ANKERIT 
! E I 1 

1 75 lZ8.61 1211.99 0.3E MIOSTONE SLN.W.GY.E.RKN 
............................................................ MINOR. FRACTURES AND HINDR..SHEARS..I.NEILL 

ED WITH I ANKERITE 1 
71 Y11..?9 .... 129.,56 ........ .4 ........................................ S . E .  . P D ... HN6,YBRKN ....................................................................... : ............ I ....... .... 

W ~ N V R S G L S  ( INTACT I LYING I N  f l l C  B 
m I N G  PLANE i 

I 
-LIKE I. INTACT. 

i 0 6 / 0 3 / 1 1  GULF CANADA RESOURCES IWC. - COAL DIVISION - DESCRIPTIVE LOG PAGE 34 

.................. OEP-TH -..... DEPTH.. ItlTPVAL.....SAMP .UL(P.. S E N  ............................................................................................................................................................................................... 

I: I 

.......... 25 .... l3l.35 .... U2.Z ........ Qd 
I . . 

............ 7 5  .... l32.27. .... 1U-69 ........ 1, S I N .  ...... .PK.DK.GY.YIHNB.B 
PLANT FRAGMENTS 
ING I N  THE BEDDING 

LISTRIC SURFACES 

I CHLORITE I LINING L 
I C  .. SURFACES: ... I...EERN-UKE..I. P L A U  ... ER 
NTS LYING I N  THE BEDDING PLANE 

....................
711 137.68 137.76 0.08 06376 E LCUER COAL i-4.M.GY.BMN i 

MEDIUM BAUDED COAL  PYRITE CLUSTERS ELC 
WOT.E..PARILLEL.ID..~EDPIWG..P~NE 

/ 7 8  137.76 137.84 0.08 06376 E LOWER MMSTONE CARB.M.GY.VBRKN I 



............. ................ ............ 7 8  .... 13.7. ..&& .... U7...9% ........ R.08 .... W76..E..LQHEk COAL :.. 

GULF CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE LOG PAGE M 
, ;..I ........................

PROJECT: KPN BLOCK: SS DATA SWRCE: -3003 
': S h  

............................................................................................................................................................................................. ..................... W . T H  ...... W.lH .. IYTBVAL ....%UP SEAM 
BEb EBPtL U L J t I L c L I P - I P -  l.uuolw 

............. 7 8  .... 118.M..MMMMM118.M..72. ........ Q 3 &  .... 06377...E..LWER............LDAL ................... Ld. ! l -GYGYWN 

/ ............ 7% .... 1l8.M..72 .... u8.92 ........ n.20 .... 0637.7...E ..LllllER............'~0~~................... Cct>-GY-PllRD i 
1 ............ 7 6  ... 1l8.M.92 .... Xi%W ........ Q..OL ... L . .  .............. C.?+.!l-GY-WN 

......... 2 9  ... 1l9.0 ... U9.. lQ ........ L.10 .... 0 6 1  ...................... .....................................................................................xv....... ! H E D I W  BANDED COAL ' .  
.......... 1 ....... 7 9  .... m . 1 ~  .... m.30 ........ 0.20 ........................................... WWSIDLLE UBB.~~GY..YT~NB~SL~ .............................................................................................SLnSLn..... 1 

I..'.. PLANT FRAGMENTS I N  BEDDING PLANE ,. t 

' I j ....... r . 7 4  ... l 2 9 . 2 0  .... 14n.58 ........ 138 ............................................ MWSlOkL. .~  ....... UBBUBBnnCY..LUILUISLO ............................... ............................... 
I MINOR SILTY MILSTONE BANDS: BEDDING IS 

SUB PARALLEL ANU DISCONTIWUDUS 

I 
I 

! A L W D  BEDDING PLANE 



l.i.? .....-....... : ....... :.: ...................... ::;I.". .... :...:-..<*.? !,.... i21: + ...........*.-................. / ?'. . . . . . . . . . . .  - 7.; .... ;L.; ....... 
.. * . 84/03/11 W L F  CANADA RESOURCES INC. - CQAL DIVISION'  f DMCRX~PT1V.E: LOG . .: . PAGE : -'- j?,.,;' - '-. I ,  . . I .  i , 

, ,  x ............. .............. .................................................................................................................................................................................................................................... .......... . . 
) L 

PROJECT: KPN BLOCK: SS DATA SOURCE: DDH83OQ3 . . . . . .  , ,  i - .  ,. . & ' , ?  .* 2 -  . ;. - /  . . . .  
. .."-"" . . -. , ". 'i 4 '  . - . . <  .. 

::.::..- ............................ ---.z-- ....... .... ...................................... .......................................................................... 
. . 

N 8 2 '  ..'G.&> . . ~. . - . 

I 
7 9  1 4 3 . 7 9 ' 1 4 3 . 8 9  0.10 SANDSTONE FG.PR.LT-M.GY.VTHNB.BIOTR:BRKN ..... i. i( 

. -. 
HQRfZONTAL BURROUS : :: ............................................................................ *:?... .............. ................ ................ ............ 7 9  143.89 144.22 0.33 SANDSTONE VFG.PR.LT-M.GY.VTHNB.BRKN * :...x ;/ 

. . . . . .  
, .* ", " ., ............................................... .............................. ~ ~ * ~ . . . ~ . ~ ~ ~ ~ '  .r4;i'..1 i"' ..'ii'5'..6a-- .......................................................................................................................... '.- ?.: 

0.67 SANDSTONE SLTY.VFG.VPR.M.GY.BRKN . . . . .  
. L  - i ...... ................................................................ .................................................... ...." -...... .... ....... -- *" :...:,.>..ii*."PF.TR.." ..w.-ii.. I'f6fii' .ijii'fri i 

7 9  ' dU.09 1 6 . 2 1  0.U .. . SANDSTONE 
-.. SMALL H O ~ I Z ~ N ~ A L ' B U R R O ~  ................................................................................. ( L ~ S S  THAN\ 0. ....... .... ............ .-... - ............................................... ................................................................... L-.:%.~...CM,...XN..B.IAHEIER..) i .....&..... 

-,. ,79 145.2% 145.29 0.08 SANDSTONE :, .$ FGpPR.M.GY. SLD 
................... ................................................................................ .. .. 1 & ........................ 

- .' *...... 
. . 

... . . . * 
- - .... . .  .- - . .- I 

. . 
. . 

................................................................................................................................... ................................................ ................ _ ......................................................................... 
. . . . .  

. "  - .- .- .......... ............................................ . .  - ............................................................ ........................................... ..'."".." ... -..---.- ..................................-....................................a>....:,z ,c 

84/03/11 W L F  CANADA RESOURCES INC. - COAL D I V I S I O N  - DESCRIPTIVE L M i  PAGE 738 . 
............................ 

PROJECT: KPN BLOCK: SS DATA SOURCE: D M 8 3 0 0 3  1 U .  . , t ,- ,' 

C - 1 
...... . - , . .  

6 .. I - .i ....................... LIEPEPTI$. ..... OlEP.TH..f NTRY.L..4SAr!IP.SuMe..SEIUJ ...........................IUJ.................. : ....................................................................-......................................................................... . . . .  .lu+ LBefL L T I I T U L , E D I D  l.ukwm . < ",.; 3.. p . 2  : 
........................................................... ........ ............................................ ...... ............. 79....A*4do....U6..90.. a-80 S T  F R B  .. 

...... .*? . . 

L ........-.., ....................... - ................................-....................................................................d...A...................................................................i..............-..................-............................... 1 
. . ' . 1 :. / - 6 1 4 7 . W  1 4 7 . M  0.14 MUDSTONE SLTY.PR.M.GY.5LB 

P....... ......-. ................................MPblQR..YERT.%&AL..AND..MRI2BHTAL.. BURBOHS ............................................................... 
, h . ., . <  * , . 

1 8  147.14 149.07 1.93 S A N ~ S T ~ N E "  FG. PR. LT-M. GY. BRKN 
......-.....-..--.....-..............................................................x.. ..................... JMT. RRBEDDEn..EINE..GRAINED..SAN[ISIDNL S I L  .... ............................................................ ... 

. . . . . . .  , , i ,  . - t v  SANDSTONE AND SILTY MUDSTONE; CAOSS. : . _ -. 
'L&MfNATION SHOUS TOPS UP . * . . ......................... 

* 7 6  149.07 158.69 1.62 MUDSTONE f LTY.PR.M,GY.BRKN 
i WACTURES I N F I L L E D  H I T H  ( ANKERITE ) AN ............ ................................. ................... ....................... ................................................................. AX; ......; i C..Ml[WQR..SHEARS..L%~..HITH..~..CHLDRI.T.E...) ....................................... 

7 8  1RI.69 152.91  1.22 MUDSTONE I L T Y .  PR.M 
11 .......................................................................................................................................... 

I A L 

.GY.THNB.BRKN I I ..................................... LTERBEDDED MUDSTONE AND.EINL.GRAIWEL1. S .................... i 
, (DSTONE: MINOR 5IBTURBAT1ON; MINOR CAR 
BONACEOUS PLANT FRAGMENTS ON BEDDING PL I 

-. . 
-'78..%52.91 154.87 1.96 SANDSTONE SLW.VFG.PR. 

---........................................................................................................................................SHE . . - -  

. . . . . . .  UkAa I U  atuu 
.- I 

































































































































































































































































































































































































































































Depth of Cover No. of Stained Grains Ro Max. 

The staining t e s t  obviously indicates that  oxidation i s  

l imited, within the sens i t iv i ty  of the t e s t ,  and the reflectance 

values correspond very closely w i t h  what i s  expected i n  an 

unweathered sample of seam I (DDH82005 produced a value of 3.97% 

ref1 ectance) . 



3.2 Froth Flotation 

The p r i n c i p l e  of o x i d a t i o n  l e v e l  determi n a t i o n  by f r o t h  

f l o t a t i o n  i s  t h a t ,  a l l  o t h e r  t h i n g s  be ing  equal,  an o x i d i z e d  

sample o f  a  coa l  w i l l  e x h i b i t  poorer  f l o t a t i o n  than an unox id ized  

sample o f  t he  same coa l .  A s e r i e s  o f  f r o t h  f l o t a t i o n  t e s t s  was 

conducted on a  somewhat exper imenta l  bas i s  i n  the  f i e 1  d  as the  

a d i t  was be ing  dr iven .  The t e s t s  gave a  very broad i n d i c a t i o n  

t h a t  o x i d a t i o n  l e v e l s  decreased very r a p i d l y  w i t h  p e n e t r a t i o n  b u t  

t h e  cons iderab le  f l  u c t u a t i o n  between s t a t i o n s  i n d i c a t e d  t h a t  t he  

technique was s u b j e c t  t o  a number o f  i n f l uences  beyond o x i d a t i o n .  

3.2.1 Technique 

Two se ts  o f  samples were taken a t  i n t e r v a l s  a long t h e  

a d i t ,  one every 2m and another  every 5m. The c h i e f  

d i f f e r e n c e  between t h e  se ts  was t h a t  t h e  5m incrementa l  

sampl es i nclude ma te r i  a1 rep resen t i ng  a lmost  t h e  compl e t e  

t h i ckness  o f  t he  seam, d i v i d e d  i n t o  i n t e r v a l s  o f  0  t o  2.30~1, 

2.30 t o  3.20m and 3.20m t o  4.00111 from t h e  f l o o r  o f  t he  a d i t  

seam. The 2m incrementa l  samples i nc luded  m a t e r i a l  on l y  up 

t o  2.30111 ( t h e  l e v e l  o f  t he  a d i t  r o o f ) .  The sampl ing 

procedure i s  descr ibed i n  P a r t  1 Sect ion  4.5. 

The equipment used f o r  f r o t h  f l o t a t i o n  a n a l y s i s  

i n c l  uded: 

1 geo log i ca l  hammer and s t e e l  pan 
1 i r o n  mor ta r  and p e s t l e  
12 aluminum pans 
4  smal l  p a i n t  brushes 



1 Coleman o i  1  heater  
1 thermometer 
envel opes 
c o f f e e  f i  1  t e r s  
2 f i l t e r  masks 
1 P h i l i p s  b lender 
1 Krups KM50 e l e c t r i c  c o f f e e  g r i nde r .  
1 l O O M  x  0  screen 
1 Sauter balance 
d i e s e l  o i  1  
methyl i s o b u t y l  carbon01 (MIBC) 
sample bags 

The procedure f o r  ana lys i s  i s  summarized i n  F igure  

3.1. The i n i t i a l  c rush ing  was accomplished by hand and the 

d r y i n g  temperature, over  t he  o i  1  heater,  was modul a ted  u s i  ng 

bo th  the  heat  c o n t r o l  on the  heater  and the d is tance o f  the 

sample pan above the  heater  surface. The samples were 

weighed before  and a f t e r  d r y i n g  and the  mois ture  l o s s  

c a l  c u l  ated. 

The p o s t  d r y i n g  g r i n d i n g  was a  two stage process. The 

e n t i r e  sample was crushed once w i t h  the  mor tar  and p e s t l e  and 

then run through the co f fee  g r i n d e r  as many times as i t  took 

t o  generate lOOg o f  minus 100 mesh ma te r ia l .  Th i s  v a r i e d  

w i t h  the  sample and took up t o  f i v e  passes w i t h  extremely 

h a r d  coa l .  

F r o t h i n g  would be accomplished as q u i c k l y  as poss ib le  

a f t e r  t h e  sample had been ground t o  prevent  the  reabsorp t ion  

o f  mo is tu re  by the  f i n e  m a t e r i a l .  Two t r i a l s  o f  509 each 

were run, each t ime the  r e s u l t i n g  f r o t h  being skimmed o f f  ' . 



FIGURE 3 ,  1 
MOUNT K L ~ ~ N  1983 

INCREMENTAL  A D l T  SAMPLES 
FROTH F L O T A T I O N  A N A L Y S I S  

CRUSH TO 
1/4 " 

CONE AND RESERVE 

QUARTER REMAINDER FOR 
TO -300g. PROX I MATE 

ANALYS l S 

I AIR DRY A T  

MINIMUM I 
I GRIND ENTIRE I 

SAMPLE TO 
ACHIEVE t100q. 

100 M e s h  X 0 

t WE1 GH OUT 
2 X 50s. RESERVE REMAINDER 

EST IN DUPLICATE 

WITH 4 DROPS 
DIESEL, 2 DROPS 

REMOVE FROTH - 
TO WEIGHED 

F l  LTER PAPER 

MINIMUM 
8 HOURS AT  

F I L E  NAME QS0: [205,0571831024017.CHT 



on to  p r e v i o u s l y  weighed f i l t e r  paper. The f r o t h  was d r i e d  on 

t h e  o i l  h e a t e r  f o r  a t  l e a s t  e i g h t  hours and u s u a l l y  

o v e r n i g h t .  D r y i n g  was judged t o  be complete by t h i s  t ime,  

occas iona l  t e s t s  w i t h  l o n g e r  d r y i n g  t imes  y i e l d e d  no 

a d d i t i o n a l  we igh t  l o s s .  

A f t e r  d r y i ng ,  t h e  f r o t h  was weighed, t he  we igh t  o f  the  

f i l t e r  paper ( c o f f e e  f i  1  t e r )  s u b t r a c t e d  and a1 1 d e t a i  1  s  

recorded.  The r e s u l t s  o f  t h e  two t r i a l s  were compared w i t h  

each o t h e r  and w i t h  r e s u l t s  o f  o t h e r  samples t o  d e t e c t  any 

exper imenta l  i r r e g u l  a r i  t i es. 

3.2.2 R e s u l t s  

3.2.2.1 Lower Seam I n t e r v a l  

As t e s t i n g  f o r  each channel sample s t a t i o n  

was completed, t h e  r e s u l t s  were added t o  a con t inuous  

graph. A t  t h e  f i r s t  sample p o i n t ,  2m i n t o  t he  a d i t ,  

f r o t h  recovery  was an average 34.5% between two 

t r i a l s .  Two metres f u r t h e r  i n ,  at .  +4m, f r o t h  recovery  

r o s e  t o  54.2% o f  t h e  o r i g i n a l  sample weight .  From 

he re  onwards t h e r e  i s  f l u c t u a t i o n  about  t h i s  l e v e l  

(average o f  a l l  channel samples i s  49%) b u t  no r e a l  

t r e n d  o f  i n c r e a s i n g  recovery  beneath g r e a t e r  

t h i cknesses  o f  cover.  A t  +25m f r o t h  recovery  p lunged 

t o  26.6% b u t  was back up t o  average l e v e l s  a t  +26m. 

F r o t h  recovery  a l s o  drops i n t o  t h e  range o f  36-38% a t  



+5m and +40m b u t  a l l  o f  these appear t o  be anoma 

i n  t he  general  t rend.  

Al though the  f r o t h  ana l ys i s  program was no t  a 

s t r o n g  i n d i c a t o r  o f  o x i d a t i o n  l e v e l  s i n  i t s e l  f, i t d i d  

a f f o r d  an o p p o r t u n i t y  f o r  c l ose  v i sua l  i n s p e c t i o n  o f  

coa l  sampled a t  c l o s e  i n t e r v a l s  along the  adi t. With 

deeper p e n e t r a t i o n  i n t o  t he  seam an i n c r e a s i n g  

i nc idence  was noted o f  zones o f  ext remely hard and 

b r i g h t  coa l .  D i f f i c u l t y  was sometimes encountered i n  

t h e  l a t e r  samples i n  genera t ing  the  requ i red  lOOg o f  

minus 1000 mesh m a t e r i a l .  Desp i te  t h i s  coa l s  very 

sh iny  and f r e s h  appearance i t  sometimes produced lower 

than average f r o t h  recover ies .  

3.2.2.2 Upper Seam I n t e r v a l  

The samples taken by auger from the  r o o f  o f  

t h e  a d i t  a t  5m i n t e r v a l s  were used t o  mon i to r  t he  

o x i d a t i o n  t rends  i n  t h e  upper p a r t  o f  the  seam. 

Presumably, t he  o x i d a t i o n  l e v e l  m igh t  be g rea te r  here 

because the  th ickness  o f  cover i s  somewhat reduced. 

I n  f a c t ,  however, t h e  average f r o t h  recovery was 

m a r g i n a l l y  h ighe r  f o r  t he  r o o f  samples than f o r  t he  

channel samples from t h e  lower  i n t e r v a l ,  50.8% f o r  t he  

2.30111 - 3.20111 i n t e r v a l  and 52.1% over  3.20m t o  4.00m 

f rom t h e  f l o o r .  Again, t he re  i s  no c o n s i s t e n t  t r e n d  

o f  i n c r e a s i n g  f r o t h  recovery w i t h  i n c r e a s i n g  depth o f  



cover ,  b u t  t h e  f l u c t u a t i o n  between sample s t a t i o n s  i s  

1  ess pronounced (see Tab1 e 3.1). 

3.2.3 ' F u r t h e r  Analyses 

The p o r t i o n  o f  t h e  inc rementa l  samples t h a t  remained 

a f t e r  t he  e x t r a c t i o n  o f  the  subsamples f o r  f r o t h  f l o t a t i o n  

were h e l d  i n  r ese rve  and forwarded t o  Cyclone Eng inee r i ng  

Sales L t d .  f o r  f u r t h e r  analyses a f t e r  t he  comple t ion  o f  the  

a d i t .  It was hoped t h a t  t h e  measurement o f  a  number o f  t he  

parameters  f rom these  samples would p r o v i d e  s u f f i c i e n t  

i n f o r m a t i o n  t o  shed some l i g h t  on t he  f l u c t u a t i o n  i n  f r o t h  

recove ry  observed. Proximate, T o t a l  Su lphur  and S p e c i f i c  

G r a v i t y  de te rm ina t i ons  were per formed on t h e  5m inc rementa l  

samples taken  by auger f rom the  r o o f .  These analyses and 

Hardgrove G r i n d a b i l i t y  t e s t i n g  were per formed on t h e  2m 

i ncremental  channel sampl es, and' a1 1 p rev ious  analyses p l  us 

C a l o r i f i c  Value were per formed on t h e  5m inc rementa l  channel 

sampl es. 

3.2.3.1 Lower Seam I n t e r v a l  

A p o s s i b l e  correspondence was sought between 

f r o t h  recovery  and bo th  mo i s tu re  l e v e l ,  because o f  i t s  

p o s s i b l e  e f f e c t  on su r f ace  t e n s i o n  around coa l  

p a r t i c l e s ,  and ash, because o f  i t s  e f f e c t  on d e n s i t y .  

A l i n e a r  r e g r e s s i o n  was c a l c u l a t e d  between f r o t h  

recove ry  and each o f  t h e  parameters i n  t u r n  and a very  

weak r e l a t i o n s h i p  was found w i t h  each. There was an 



unexpected s t r o n g e r  b u t  s t i  11 i n s i  gn i  f i c a n t  

s t a t i s t i c a l  c o r r e l a t i o n  between f r o t h  recovery  and 

v o l  a t i  l e  mat te r .  A moderate re1 a t i o n s h i p  was apparent 

between H .G.I. and f r o t h  recovery  which bears o u t  the  

o b s e r v a t i o n  made w h i l e  g r i  n d i  ng t h e  samples 

p r e p a r a t o r y  t o  t he  f r o t h  f l o t a t i o n  a n a l y s i s .  

A p a r t  f rom t rends  i n  two-var i  ab l  e  s t a t i s t i c a l  

c a l c u l a t i o n s  t h e r e  i s  a  f a i r l y  d i s t i n c t  drop i n  

m o i s t u r e  va lues  f rom 3 -68% a t  2m i n s i d e  t he  p o r t a l  t o  

1.06% a t  +46m i n  t h e  a d i t .  Again, t h e r e  i s  

c o n s i d e r a b l e  v a r i  a t i  on about  t h e  genera l  t rend ,  b u t  

t h e  t r e n d  does e x i s t .  There i s  a  cor respond ing  s l i g h t  

r i s e  i n  c a l o r i f i c  va lue  w i t h  depth and a t  l owe r  

i no i s tu re  l e v e l s .  These l a t t e r  t r ends  i n d i c a t e  t h a t  

t h e r e  i s  a  tendency t o  l owe r  l e v e l  s  o f .  o x i d a t i o n  a t  

g r e a t e r  depths o f  cover.  

3.2.3.2 Upper Seam I n t e r v a l  

The number o f  samples a v a i l a b l e  f roin t h e  

upper  p a r t  o f  t he  seam i s  s m a l l e r  as t he  sample p o i n t s  

were spaced a t  a  l a r g e r  i n t e r v a l .  There fo re ,  a  

s t a t i  s t i  c a l  correspondence numer ica l  l y  equi  v a l  e n t  t o  

one i n  t h e  l owe r  i n t e r v a l  w i l l  n o t  be as s i g n i f i c a n t .  

Severa l  p o o r l y  d e f i n e d  re1  a t i o n s h i  ps  e x i s t  here  as 

w i t h  t he  channel samples, b u t  t h e r e  i s  one q u i t e  

s t r i k i n g  l i n k .  A we1 1  de l  i neated i n v e r s e l y  

p r o p o r t i o n a l  l i n e a r  r e g r e s s i o n  appears between ash 



level and froth recovery. This i s  the expected trend 

and may be be t te r  defined in the upper interval 

because ash levels are higher overall (due to  a 

greater  number of rock s p l i t s  - see Part  I ,  Section 

5.4) and display a greater range. 



4.0 PRELIMINARY SUBSAMPLE 

As par t  of a continuing process of coal qua1 i t y  monitoring, 

leading up  to  the extract ion of the bulk sample, a prel iminary sample 

was taken a t  +30m of driveage, comprising 4 ba r r e l s  (787 k g )  of 

material and representing the to ta l  thickness of the seam exposed a t  

t h e  advancing face ( s e e  Pa r t  I - Section 5 . 2 ) .  The main purpose of the 

sample was t o  demonstrate the  natural s i z e  consis t ing of extracted 

coal .  With the  shearing recognized within the seam ( P a r t  I - Section 

5.4)  i t  was considered possible t h a t  a passive p a r t i c l e  s i z e  reduction 

might take place as  the  permafrost in t h e  coal me1 ted a f t e r  mining. 

Al te rna t ive ly ,  the action of the f r o s t i t s e l f  might tend to break down 

t h e  coal t o  some degree, the  consequences of which could only be 

appreciated through s i z e  analysis  a f t e r  s tabi  1 i z a t i  on of an extracted 

sample a t  temperatures above freezing.  

A f u r t he r  benef i t  t h a t  was derived from the  analysis  of a 

preliminary sample was an ear ly  look a t  the  proximate parameters 

and washability by s i ze  f rac t ion  of a t  l e a s t  pa r t  of the seam. 



4.1 Raw Analyses 

4.1.1 Prox imate A n a l y s i s  

A  p rox imate  su lphu r  and c a l o r i f i c  va lue  a n a l y s i s  o f  

t h e  e n t i r e  sampled i n t e r v a l  r e a f f i  rmed t h e  i n d i c a t i o n s  o f  

analyses o f  p r e v i o u s  samples f rom d r i l l  core.  The l owe r  p a r t  

o f  Seam I i s  q u i t e  low i n  ash w i t h  co r respond ing l y  h i g h  f i x e d  

carbon and c a l o r i f i c  va lues  (see  Table 4.1) .  The o n l y  

unusual va lue  i s  t h e  s l i g h t l y  e l e v a t e d  m o i s t u r e  l e v e l  

compared wi t h  p r e v i  ous measurements (3.10% compared w i  t h  a  

maximum o f  2.50% i n  d r i l l  co re ) .  T h i s  s i t u a t i o n  appears w i t h  

r e g u l a r i t y  i n  t h e  b u l k  sample as w e l l  (see P a r t  I 1  - S e c t i o n  

5.4.1) and i s  due t o  an a i r - d r y i n g  p e r i o d  inadequate t o  

compensate f o r  t h e  s u p e r i o r  mo i s tu re  r e t e n t i o n  o f  the  l a r g e r  

p a r t i c l e s  i n  b u l k  samples. 

4.1.2 S i ze  C o n s i s t  

The s i z e  d i s t r i b u t i o n  o f  t h e  4  b a r r e l  p r e l i m i n a r y  

sample was measured f o r  t h e  n a t u r a l  coa l ,  and f o r  t h e  

n a t u r a l l y  l a r g e r  than  30 mm coa l  a f t e r  c r u s h i n g  t o  pass 30mm. 

From these  sc reen ings  t h e  s i z e  d i s t r i b u t i o n  o f  run-of -mi  ne 

c o a l  crushed t o  l e s s  than  30 mm i s  c a l c u l a t e d  (see Tab le  

4.2). 

The n a t u r a l  s i z i n g  o f  t h e  coa l  i n d i c a t e s  an a lmos t  

bimodal d i s t r i b u t i o n ,  w i t h  27% o f  t he  t he  mass e x i s t i n g  i n  

p a r t i c l e s  l a r g e r  than  30 mm and 36% f a l l i n g  i n t o  the  l e s s  



Table 4.1 

PRELIMINARY SUBSAMPLE 
RAW COAL QUALITY 

RM 
Ash 
VM 
F C 
S 

Gross CV 

( p a r t i  a1 ly  a ir  dried) 



Table 4.2 

PRELIMINARY SUBSAMPLE 
SIZE DISTRIBUTION 

( Raw Coal ) 

Tota I 
Natural  S i z e  

Natural  S i z i n g  +30 mm and 
( i .e. Uncrushed) Crushed Crushed Materi  a1 



t han  6 mm f r a c t i o n .  Between 6 and 30 mm t h e  s i z e  

d i s t r i b u t i o n  seems t o  be very  even. A c e r t a i n  b r i t t l e n e s s  o f  

c h a r a c t e r  i s  demonstrated by t h e  r e a c t i o n  o f  +30 mm coa l  t o  

b e i n g  crushed t o  pass 30 mm. Only h a l f  o f  t he  o r i g i n a l  

m a t e r i a l  remains above 20 mm i n  s i ze ,  a lmos t  1 / 4  i s  reduced 

t o  l e s s  t han  6 mm and t h e  rema in ing  27% fa1 1s i n  between. 

D e s p i t e  t h i s  m a t e r i a l  b e i n g  crushed by hand tamper ( t h e  

p o t e n t i  a1 l y  1  e a s t  d e s t r u c t i v e  method f o r  s i z e  r e d u c t i o n )  t h e  

c o a l  appears prone t o  a  s i g n i f i c a n t  amount o f  overbreakage. 



4.2 Float-Sink Analyses 

4.2.1 Washab i l i t y  

The w a s h a b i l i t y  o f  each o f  f i v e  s i z e  f r a c t i o n s  was 

assessed th rough f l o t a t i o n  a t  6  s p e c i f i c  g r a v i t i e s  ( s e e  Tab le  

4.3).  The washabi 1  i t y  o f  a1 1 s i z e  f r a c t i o n s  down t o  1 mm a re  

remarkably  comparable. There i s  some v a r i a t i o n  i n  t h e  y i e l d  

o f  m a t e r i a l  a t  1.50 S.G. b u t  t h e  ash l e v e l  i s  c o n s i s t e n t  a t  

2.40 - 2.70%. Cumula t i ve ly  t o  1.60 S.G., however, each o f  

t hese  f r a c t i o n s  y i e l d  between 90 and 95% coa l  o f  ash c o n t e n t  

between 4.70 and 6%. There i s  a  marked i nc rease  i n  ash l e v e l  

i n  t h e  f l o a t s  a t  g r e a t e r  than  1.60 S.G. 

The 1 mm x  0 m a t e r i a l  i s  t h e  o n l y  excep t i on  t o  t he  

genera l  f i  n d i  ng. The w e i g h t  pe rcen t  i s  more w ide l y  

d i s t r i b u t e d  w i t h  o n l y  a  65% y i e l d  a t  1.60 S.G. ( s t i l l  w i t h  a  

4.80% ash l e v e l ) .  The i nc rease  i n  ash o f  e lementa l  f r a c t i o n s  

above 1.60 S.G. i s  n o t  as s t r i k i n g  b u t  because these  

f r a c t i o n s  make up a  g r e a t e r  p o r t i o n  o f  t h e  whole s i z e  

f r a c t i o n  t h e  t o t a l  head ash i s  h i ghe r :  14.50% compared w i t h  

8.0 t o  8.4% f o r  t h e  o t h e r  s i z e  f r a c t i o n s ,  b r i n g i n g  t h e  t o t a l  

ash f o r  t h e  e n t i r e  sample up t o  9.2% (see S e c t i o n  4.1.1 

above ) . 

4.2.2 A t t r i t i o n  th rough C lean ing  

A f u r t h e r  examina t ion  o f  t h e  degrada t ion  



c h a r a c t e r i s t i c s  o f  t h e  coa l  i n v o l v e d  a  f l o a t - s i n k i n g  t e s t  a t  

a  s i n g l e  s p e c i f i c  g r a v i t y  t o  s imu la te  t h e  e f f e c t s  o f  c l e a n i n g  

i n  p roduc t  p r e p a r a t i o n .  Separate r e p r e s e n t a t i v e  samples o f  

each s i z e  f r a c t i o n  were f l o a t e d  a t  1.6 S.G. F o l l o w i n g  d r y i n g  

t h e  coa l  was rescreened and t h e  degrada t ion  i n  each s i z e  

th rough c l e a n i n g  was assessed (see P a r t  I 1  - Tab le  4 .4 ) .  I n  

each s i z e  approx imate ly  80% o f  o r i g i n a l  mass remained i n  t he  

o r i g i n a l  s i z e  f r a c t i o n  w h i l e  t h e  remainder f e l l  i n t o  f i n e r  

f r a c t i o n s .  There i s  a  s t r o n g  skew i n  d i s t r i b u t i o n  towards 

t h e  coa rse r  s i zes ,  sugges t ing  t h a t  t he  degrada t ion  i n  

f l o a t - s i n k i n g  i s  l a r g e l y  due t o  abras ion  r a t h e r  than  

f r a c t u r i n g  o f  p a r t i c l e s .  



5.0 BULK SAMPLE ANALYSIS 

5.1 Summary 

A n a l y s i s  o f  t h e  raw c h a r a c t e r i s t i c s  o f  coa l  f rom seam I was 

c a r r i e d  o u t  f o r  seven d i f f e r e n t  s i z e  f r a c t i o n s  between 50mm and 0. 

The s i z e  r e d u c t i o n  t h a t  occu r red  d u r i n g  p r e p a r a t i o n  o f  the  s i z e d  

m a t e r i a l  f rom raw as-mined coa l  p o i n t s  o u t  t he  necess i t y  f o r  

c a r e f u l  p l a n n i n g  and e f f i c i e n t  hand1 i n g  i n  o r d e r  t o  p reserve  the  

coa rse  f r a c t i o n s  des i red .  Raw coa l  qua1 i t y  i s  r e l a t i v e l y  

c o n s i s t e n t  th rough  a l l  f r a c t i o n s  except  f o r  a r i s e  i n  ash l e v e l  

be1 ow lmm. 

Produc t  a n a l y s i s  was c a r r i e d  o u t  f o r  each o f  f i v e  s i z e  

f r a c t i o n s  ( t h e  t h r e e  f r a c t i o n s  below lrnm examined on a  raw b a s i s  

b e i n g  combined i n t o  one). Y i e l d s  a t  5% and 10% ash improve ( f r o m  

53% and 80%, r e s p e c t i v e l y ,  f o r  t h e  50 x  25mm f r a c t i o n )  toward  

f i n e r  f r a c t i o n s  th rough 1  i b e r a t i o n .  Be1 ow lmm y i e l d s  a r e  l owe r  

due t o  h i g h e r  i n i t i a l  ash l e v e l s .  Qua1 i t y  f o r  p roduc t s  i s  aga in  

q u i t e  c o n s i s t e n t  f rom s i z e  t o  s i z e  w i t h  most v a r i a t i o n  b e i n g  

accounted f o r  by d i f f e r e n c e s  i n  ash chem is t r y  and minera logy.  

F o r  a l l  5% ash p roduc ts  down t o  lmm, t h e  gross c a l o r i f i c  

v a l u e  i s  around 7700 ca l /gm (a.d.b.). Sulphur  l e v e l s  a re  

u n i f o r m l y  0.5%, N i t r o g e n  l e v e l s  a re  1.0% o r  l ess ,  and t h e  ash 

f u s i o n  temperatures a r e  c o n s i s t e n t l y  h igh.  The q u a l i t y  o f  10% ash 

p r o d u c t s  i n  terms o f  su lphur ,  n i t r o g e n  and ash f u s i b i l i t y  i s  

e q u a l l y  h i g h  and t h e  c a l o r i f i c  va lue  ( g r o s s )  i s  7200-7300 ca l /gm 

(a.d.b.1. 



Table 5.4 

MT. KLAPPAN BULK SAMPLE 

Size D is t r ibu t ion  o f  T o t a l  
Sample Crushed t o  50 mm 

SIZE FRACTION CUMULATIVE 
( m d  WT% WT% 



5.2 Procedures and Parameters 

5.2.1 O b j e c t i v e s  

There were t h r e e  p r imary  o b j e c t i v e s  o f  t h e  1983 M t .  

K l  appan b u l k  sampl e  program. 

1) To p r o v i d e  i n f o r m a t i o n  on t he  n a t u r a l  s i z e  

d i s t r i b u t i o n  o f  a n t h r a c i t e  f rom seam I i n  a  m in ing  

s i t u a t i o n .  

2 )  To p r o v i d e  a  s u f f i c i e n t l y  l a r g e  and r e p r e s e n t a t i v e  

sample f o r  a  comprehensive a n a l y s i s  o f  a  v a r i e t y  

o f  s i z e d  c o a l s  i n  raw and c leaned s ta tes .  

3 )  To p r o v i d e  m a t e r i a l  f o r  sample p roduc t  

d i s t r i b u t i o n  t o  a  number o f  i n t e r e s t e d  p a r t i e s  and 

p o t e n t i  a1 customers. 

5.2.2 Methodology 

P a r t  I - S e c t i o n  5.0 desc r i bes  i n  d e t a i l  how t h e  b u l k  

sample was taken. The b u l k  sample i t s e l f  was taken t o  

r e p r e s e n t  t h e  e n t i r e  t h i ckness  o f  t he  seam. The sample was t o  

be r e p r e s e n t a t i v e  o f  run-of -mine coa l  t h a t  would be d e r i v e d  

f r om a  f u t u r e  m i n i n g  ope ra t i on .  Other sma l l e r  samples were 

t aken  by p l y  t o  a1 l ow  comparison w i t h  p rev ious  p l y  samples o f  

t h e  seam, and mapping o f  coa l  q u a l i t y  v a r i a t i o n  w i t h i n  t h e  

seam. 



Care was taken  t h a t  a l l  p a r t s  o f  t h e  seam were e q u a l l y  

r ep resen ted  i n  t h e  sample and t h a t  none o f  t h e  'sample was 

l o s t  i n  pack ing  and t r a n s p o r t a t i o n .  

The b u l k  o f  c l e a n i n g  and a n a l y s i s  was done a t  B i r t l e y  

Coal and M i n e r a l s  T e s t i n g  L t d .  i n  Calgary .  Comparative and 

spec i  a1 ty  analyses were done a t  Cycl  one Engi n e e r i  ng Sales 

L t d .  i n  Edmonton, L o r i n g  L a b o r a t o r i e s  i n  Calgary  and Coors 

Spectro-Chemical L a b o r a t o r i e s  i n  Go1 den, Colorado. 

5.2.3 A n a l y t i c a l  Procedures 

The f l o w  sheet  ( F i g u r e  5.1) i l l u s t r a t e s  t h r e e  phases 

o f  a n a l y s i s .  

1 )  Screen ing  and s i z e  a n a l y s i s .  

2 )  Raw coa l  qua1 i ty s t u d i e s  and d e t a i l e d  w a s h a b i l i t y  

a n a l y s i s .  

3 )  Produc t  p r e p a r a t i o n  and a n a l y s i s .  

5.2.3.1 S i ze  Ana l ys i s  

The i n t e n s i v e  sc reen ing  program under taken 

w i t h  t h e  b u l k  sample r e f l e c t s  t h e  impor tance o f  s i z e  

c o n s i s t  t o  a n t h r a c i t e  p roduc t ion .  Screening was 

c a r r i e d  o u t  a t  80 mm, 50 mm, 25 mm, 12 mm, 6 mm, 1 mm, 

0.5 mm, and 0.15 mm. The n a t u r a l  +80 mm m a t e r i a l  was 

reduced t o  l e s s  than  80 mm and recombined w i t h  t h e  

recombined w i t h  t h e  sample. S i x  tonnes o f  80 mm x 50 
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mm coa l  was s e t  as i de  i n  r ese rve  w h i l e  t he  remainder 

was crushed t o  pass 50 mm. A l l  a n a l y t i c a l  and 

w a s h a b i l i t y  s t u d i e s  were c a r r i e d  o u t  on t h e  s i z e d  

m a t e r i a l  l e s s  than  50 mm. Once segregated by s i z e  each 

f r a c t i o n  was t r e a t e d  as a  d i s t i n c t  and separa t?  

m a t e r i a l .  P roduc ts  were produced f rom each s i z e  

f r a c t i o n  i n d i v i d u a l  l y  w i t h o u t  combinat ion o f  more than 

one f r a c t i o n .  The excep t ion  i s  coa l  f a l l i n g  i n t o  t he  

range below 1 mm. Though raw analyses and 

f l o a t l s i n k i n g  were conducted f o r  1 x  0.5 mm, 0.5 x 

0.15 mm and 0.15 x  0  f r a c t i o n s ,  a l l  p roduc t s  were 

genera ted  f rom m a t e r i a l  i n  t h e  range o f  1 mm x 0. 

5.2.3.2 F l o a t  S ink  Data 

M a t e r i a l  f rom each o f  t h e  i n i t i a l  7  s i z e  

f r a c t i o n s  beneath 50 mm was f l o a t e d  a t  14 s p e c i f i c  

g r a v i  t i e s .  Between 1.375 S.G. and 1.5 S.G. an 

inc rement  o f  0.025 S.G. was used. F l o a t  p r o p o r t i o n  

was a l s o  measured a t  1.55 S.G. and a t  0.10 S.G. 

i n t e r v a l s  f rom 1.60 S.G. t o  2.20 S.G. The 

c o n c e n t r a t i o n  on t h e  range below 1.55 S.G. was 

i n t e n d e d  t o  y i e l d  d e t a i l e d  da ta  t o  a s s i s t  i n  t h e  

c l e a n i n g  o f  low ash products .  The two s i z e  f r a c t i o n s  

beneath 0.50 mm were t e s t e d  u s i n g  f r o t h  f l o t a t i o n  a t  

30, 45 ,60 90 and 120 seconds. 



5.2.3.3 Product  Ana lys is  

From coal  i n  the  s i z e  ranges o f  50 x  25 mm, 

25 x  12 mm, 12 x  6 mm, 6 x  1 mm and 1 mm x  0,  products 

were produced and analyzed a t  5% and 10% t a r g e t  ash. 

A d d i t i o n a l  ana lys i s  was done on m i  scel  1  aneous products 

generated a t  h igher  and lower ash l e v e l s .  Analyses 

i nc luded  proximate, u l  t i rnate, c a l o r i f i c  value, 

s p e c i f i c  g r a v i t y ,  c h l o r i n e ,  H . .  I .  , carbon d iox ide ,  

ash f u s i o n  temperatures and ash minera l  composit ion. 

The i n i t i a l  raw analyses i nc luded  these p l u s  

equi 1  i b r i  um moi s t u r e  and water so lub le  ch l  o r i  ne. 

5.2.4 Terminology 

Many o f  the  parameters discussed i n  comparing and 

c o n t r a s t i n g  the  coal qua1 i t y  o f  the  s i z e  f r a c t i o n s  i n t o  which 

t h e  bu l k  sampl e  was d i  v i  ded show consi  derabl e  s imi  1  a r i  t y  froin 

f r a c t i o n  t o  f r a c t i o n .  Th i s  i s  t o  be expected s ince a1 1 the  

coa l  o f  t he  bu l k  sample i s  drawn from a  s i n g l e  seam. Some o f  

t h e  t rends  t h a t  do d i f f e r e n t i a t e  the  coal  o f  one s i z e  

f r a c t i o n  from the  coal  o f  another occur i n  ash fus ion  

temperatures and ash minera l  composit ion. For the  l a t t e r ,  

d i f f e r e n c e s  are  exp la ined n o t  j u s t  i n  terms o f  the percentage 

con ten t  o f  var ious  i n d i v i d u a l  cons t i t uen ts ,  b u t  a1 so i n  terms 

o f  r a t i o s  o f  the con ten t  o f  c o n s t i t u e n t s  r e l a t i v e  t o  each 

o f  an ash are 

i ned m i  nera l  s. 

o ther .  Many s u b t l e t i e s  i n  

t h e  r e s u l t  o f  the i n t e r a c t  

the  c h a r a c t e r i  s t i c s  

i o n  o f  several conta 



The r a t i o s  used i n  the  d iscussions o f  the ash charac ter  of 

raw and product  coa l s  are as fo l l ows :  

Si1ica:Alumina R a t i o  = S i O 2 % : A l 2 O 3 ~ h  

A r a t i o  o f  2 : l  o r  lower i n d i c a t e s  an ash w i l l  have a 

h i g h e r  f u s i o n  temperature than another ash which i s  s i m i l a r  

i n composi ti on, b u t  has a s i  1  i ca: a1 umi na r a t i o  above 2 : 1. 

Above 3 : l  ash f u s i o n  temperatures tend t o  drop o f f  sharply.  

There i s  no abso lu te  r e l a t i o n s h i p  between t h i s  r a t i o  and 

s p e c i f i c  f u s i o n  temperatures, o t h e r  elements a f f e c t  the range 

i n t o  which the temperatures fa1 1. 

S i l i c a  Percentage = 100 x SiO7 

Si02 + Fe203 + CaO + MgO 

T h i s  r a t i o  can be appl i e d  i n  s i m i l a r  s i t u a t i o n s  as the 

s i1 ica :a lumina r a t i o .  I n  general,  a  va lue o f  82 i n d i c a t e s  

l ow  f u s i o n  temperature w h i l e  30 o r  l e s s  i n d i c a t e s  h igh  fus ion  

temperatures. Other r a t i o s  are more s t r o n g l y  l i n k e d  t o  ash 

f u s i o n  t rends  than t h i s  one. 

Where t h i s  r a t i o  i s  g rea te r  than 1 (more i r o n  than 

ca lc ium p l u s  magnesium), the ash i s  termed "bi tuminous type 

ash". Where the  r a t i o  i s  l e s s  than 1, the  terminology i s  

" l i g n i t i c  type ash". Th i s  des ignat ion  can be app l i ed  t o  any 

coa l  regard less  o f  i t s  rank, The ac tua l  va lue o f  the r a t i o  



i s  n o t  impor tan t  b u t  the balance between these elements can 

be very i n f l u e n t i a l  i n  determin ing the degree o f  s i g n i f i c a n c e  

o f  o ther  elemental r a t i o s :  

Do1 omi t e  Percentage = 100 x ( CaO + MgO) 

Fez03 + CaO + MgO + Na20 + K20 

This r a t i o  can be s i g n i f i c a n t l y  app l i ed  only  t o  a 

"1 i g n i t i c  type ash" t h a t  has an a c i d  content  ( Si02% + 

A1 203% + Ti02%) 1 ess than 60%. These c r i  t e r i  a are 

never met by Mount Klappan coal and the values are quoted f o r  

comparat ive purposes only .  

Base:Acid R a t i o  = Fe203 + CaO + MgO + K20 + Na20 

Th is  r a t i o  has cons iderab le  correspondence w i t h  ash 

f u s i o n  temperatures throughout  a l l  analyses o f  Mount Klappan 

coals.  For " l i g n i t i c  type ash", a value l e s s  than 0 .25 

i ndica tes  h igh  f u s i o n  temperatures whi 1 e a val  ue over 0.80 

i n d i c a t e s  1 ow f u s i o n  temperatures. For  " b i  tumi nous t ype  

ash", a value l e s s  than 0.5 i n d i c t e s  h igh  fus ion  temperatures 

and temperatures drop sys temat ica l  l y  above 0.5. 

Foul i n g  F a c t o r  ( R ~ )  = Base:Acid x Na20% 

This i s  n o t  a measure o f  the  f u s i o n  behaviour o f  ash 

b u t  i n d i c a t e s  the p o t e n t i a l  f o r  accumulat ion o f  deposi ts  on 

the  heat  exchange sur faces o f  a furnace through sub l ima t ion  



o f  gasses produced i n  combustion. For  "b i tuminous type ash" 

a f i g u r e  below 0.2 i n d i c a t e s  a low f o u l i n g  tendency wh i l e  a 

f i g u r e  over 1.0 i n d i c a t e s  a severe f o u l  i n g  tendency. . This  

f a c t o r  cannot be a p p l i e d  t o  coa l s  w i t h  " l i g n i t i c  type ash" 

because the  h igh  r e l a t i v e  content  o f  ca lc ium and magnesium 

reduces the  f o u l i n g  tendency o v e r a l l  t o  be ou t  o f  the 

e f f e c t i v e  range o f  the  r a t i o .  A s t r a i g h t  reading o f  f o u l i n g  

tendency- can be drawn from Fla20%. The range ( l o w  t o  severe 

tendency f o r  "b i tuminous type ash" i s  0.5-2.50%, wh i l e  f o r  

" l i g n i t i c  type ash" i t  i s  3.0-5.0%. 



5.3 Size Consist Analysis 

The i n i t i a l  screening, crushing and homogenization of the 

coal as i t  was received a t  Birtley from the adi t revealed the same 

b r i t t l e  nature as observed in the preliminary subsample ( see  Part  

I 1  - Section 4.0).  Due to  the careful extraction and packing of 

the bulk sample (Pa r t  I - Section 5.3.2)  the substantial every 

coarse s ize consist  of the coal was preserved. Screening a t  80 mm 

yielded 23.6% of the sample coarser then 80 mm w i t h  some pieces 

upwards of 450 mm. Rehandling and crushing the plus 80 mm 

material to  pass through the 80 mm screen resulted in some 

over-reduction i n  size.  The dis t r ibut ion fol lowing the f i r s t  

crushing stage indicated only 5.3% of the sample f e l l  into the 80 

x 50 mm fraction while the remainder of the 26% passed not only 

80 mm b u t  also 50 mm. 

After reservation of 6 tonnes of 80 mm x 0 material ,  a1 1 

remaining +50 mm coal was crushed to less  than 50 mm. Again, the 

b r i t t l e  nature of the coal created a degree of over-reduction and 

f i nal d i  s t r i  bution was sl  i ghtly skewed towards f iner  s izes ,  w i t h  

the most s table  s ize  consis t  appearing to  be 6 x 1 mm (33.6%). 

The proportion of the total  sample i n  coarse s ize fract ions did 

not conform to the e a r l i e s t  indications b u t  over 113 of the sample 

remained coarser then 6 mm (see Table 5.4).  



5.4 Raw Coal Qua1 i t y  

The e n t i r e  3 1  tonnes o f  sample rema in ing  a f t e r  t h e  80 mm x 0  

r e s e r v e  was screened a t  25 mm. The q u a n t i t y  o f  m a t e r i a l  be1 ow 25 

mm was s t o r e d  as 25 x 0 mm w i t h  r e p r e s e n t a t i v e  q u a n t i t i e s  be ing  

e x t r a c t e d  t o  p r o v i d e  s i z e d  samples f o r  raw and p roduc t  analyses. 

The r e s u l t s  o f  raw a n a l y s i s  o f  seven s i z e  f r a c t i o n s  between 50 rn 

and 0  a r e  summarized i n  Tab les  5.5 th rough 5.11. 

5.4.1 Proximate, Sulphur ,  C.V. ,  H.G. I .  

The un ique qua1 i t y  o f  t he  b u l k  sample a n a l y s i s  program 

was t h a t  each o f  a  number o f  s i z e  f r a c t i o n s  was analyzed, 

f l  oa t - s i nked  and c leaned i n t o  va r i ous  p roduc ts  i n d i v i d u a l  l y .  

Severa l  t r ends  o f  v a r i a t i o n  among c e r t a i n  parameters were 

no ted  t h a t  had n o t  p r e v i o u s l y  been encountered i n  a n a l y t i c a l  

programs c o n c e n t r a t i n g  exc l  u s i  v e l y  on d r i  1  1  core.  

M o i s t u r e  c o n t e n t  o f  a i r  d r i e d  raw coa l  was found t o  

f l  u c t u a t e  q u i t e  s u b s t a n t i a l  l y  depending on s i z e  f r a c t i o n .  

The coa l  was d r i e d  under c o n t r o l l e d  c o n d i t i o n s  f o r  a  l e n g t h  

o f  t ime  t h a t  exper imenta l  exper ience  i n d i c a t e d  shou ld  conform 

w i t h  A.S.T.M. s tandards.  It was found, however, t h a t  t h e  

c o a r s e r  c o a l s  ( a s  50 x  25 mm) and t h e  c o a l s  w i t h  h i g h e r  ash 

c o n t e n t  r e t a i n e d  f a r  more mo i s tu re  than was expected f rom 

p a s t  a n a l y s i s  o f  d r i l l  co re  samples. Mo i s tu re  l e v e l s  were 

3.20% f o r  50 x  25 mm coa l  and around 5.0% f o r  a1 1 f r a c t i o n s  

1  ess than  6 mm. The s i z e  f r a c t i o n  about  the  same s i z e  range 

as d r i l l  c o r e  (12  x  6 mm) had about  t he  same mo is tu re  l e v e l  



(1.20%). To combat t h i s  problem, samples from each s i z e  

f r a c t i o n  were reduced ( i f  necessary) t o  l e s s  than 6 mm and 

then a1 1  were d r i e d  under more c a r e f u l  l y  c o n t r o l  l e d  

c o n d i t i o n s  w h i l e  we igh t  l o s s  was monitored. Most f r a c t i o n s  

under these circumstances y i e l d e d  a  mois tu re  value between 1 

and 1.5%. I t  i s  these mois ture  values t h a t  are repo r ted  on 

Tables 5.5 t o  5.11. 

Ash con ten t  i s  q u i t e  cons i s ten t  i n  general.  The 

coarse f r a c t i o n ,  down t o  6 mm, conta ins  about 20% ash w i t h  

1  evel  s  gradual 1y d e c l i n i n g  w i t h  s i z e  ( th rough 1  i b e r a t i o n  

e f f e c t )  t o  a  low o f  13.9% i n  the  6 x 1 mm f r a c t i o n .  Below 

6 mm the  ash l e v e l  r a p i d l y  r i s e s  again t o  38.4% i n  the  

0.15 mm x 0 f r a c t i o n ,  an e f f e c t  o f t e n  observed i n  d r i l l  core  

(see Mount Klappan r e p o r t s  f o r  1982 and 1983) and due t o  the 

ash ma te r ia l  be ing  s o f t e r  than the  coal  and fa1 1  i n g  n a t u r a l l y  

i n t o  the  f i n e s t  s i z e  f r a c t i o n s .  

V o l a t i l e  ma t te r  con ten t  a1 so e x h i b i t s  a  t r e n d  n o t  

p r e v i o u s l y  observed. Values are  q u i t e  c o n s i s t e n t  through 

most s i z e  f r a c t i o n s  (on  bo th  an a i r  d r i e d  and dry minera l  

m a t t e r  f r e e  bas i s )  b u t  then r i s e  i n  t h e  f i n e s t  f r a c t i o n s .  

Carbonate con ten t  i s  on l y  s l i g h t l y  h igher  i n  the  f i n e  s i z e  

f r a c t i o n s  and may account f o r  some o f  t he  d i f f e r e n c e .  

Another e f f e c t  though i s  1  i k e l y ,  as w i t h  moisture,  a  

r e f l e c t i o n  o f  i n c r e a s i n g  ash 1  evel . Hydrated c l a y s  i n  t h e  

ash c o n t a i n  bo th  phys i ca l  mo is tu re  ( r a i s i n g  the  apparent 

moi s t u r e  l e v e l  ) and chemi c a l  moi s tu re ,  bound i n t o  the c l  ay 

mol ecul es and n o t  re1 eased u n t i  1  temperatures emp1 oyed i n  



v o l a t i  1  e  c o n t e n t  determi  n a t i o n  a r e  reached. T h i s  chemical  

wa te r  vapour, then, w i l l  c o n t r i b u t e  t o  t h e  v o l a t i l e  c o n t e n t  

and w i l l  cause t h a t  c o n t e n t  t o  f l u c t u a t e  w i t h  ash l e v e l .  It 

Can be seen t h a t  t h e  6 x  1 mm f r a c t i o n ,  w i t h  t he  l o w e s t  ash 

con ten t ,  a l s o  has t h e  l o w e s t  v o l a t i l e  con ten t .  A lso,  because 

c l a y  m i n e r a l s  w i l l  g e n e r a l l y  degrade i n t o  t he  f i n e s t  s i z e  

f r a c t i o n ,  t h e  f i n e  f r a c t i o n  w i l l  have h i g h e r  v o l a t i l e  l e v e l s  

even a t  cons tan t  ash l e v e l s  (see  P a r t  I 1  - S e c t i o n  5 .5 ) .  

F i x e d  carbon l e v e l s  average about 70% f o r  most s i z e  

f r a c t i o n s  and decrease i n  t h e  h i g h  ash f i n e r  f r a c t i o n s .  

Su lphur  l e v e l s  a r e  q u i t e  c o n s i s t e n t  a t  around 0.40% th rough  

a1 1  s i z e  f r a c t i o n s .  The c a l  o r i  f i c  va lue  v a r i e s  u n i  v e r s e l y  

w i t h  ash and i s  a l s o  q u i t e  s t r o n g l y  i n f l u e n c e d  by m o i s t u r e  

1  eve1 . T h i s  has been observed th rough compari son o f  i n i  t i a l  

c a l  o r i  f i  c  va lues  and va lues  measured a f t e r  r e p e t i  ti on o f  

d r y i ng .  The Hardgrove G r i  r rdabi l  i ty  Index, as expected, r i s e s  

i n  t h e  f i n e r  f r a c t i o n s  f rom an i n i t i a l l y  c o n s t a n t  va lue  o f  37 

t h rough  a l l  s i ze '  f r a c t i o n s  above 6 mm. 

5.4.2 U l t i m a t e  A n a l y s i s  

U l t i m a t e  a n a l y s i s  o f  each s i z e  f r a c t i o n  i n  raw fo rm 

i n d i c a t e s  t h a t  t h e r e  i s  s u b s t a n t i a l  v a r i a t i o n  i n  u l t i m a t e  

compos i t i on  f rom s i z e  t o  s i ze .  Apa r t  f rom the  v a r i a b i l i t y  i n  

mo i s tu re ,  desc r i bed  above, and t h a t  i n  carbon caused c h i e f l y  

by f l u c t u a t i o n  i n  ash, hydrogen l e v e l  s  a re  f a i r l y  c o n s i s t e n t  

around 2% and n i t r o g e n  and su lphu r  l e v e l s  range around 0.4%. 

Oxygen l e v e l s ,  between 3 and 4%, i n d i c a t e  a  s l i g h t  degree o f  



o x i d a t i o n  as was p r e v i o u s l y  observed (see P a r t  I I -  S e c t i o n  

2.3). 

5.4.3 Ash Fus ion  and Ash M ine ra l  A n a l y s i s  

There i s  cons i s tency  a l s o  i n  ash f u s i o n  temperatures 

between s i z e  f r a c t i o n s .  Temperatures i n  general  a re  q u i t e  

h i g h ,  w i t h  t he  l o w e s t  i n i t i a l  de fo rmat ion  temperatures ( i n  a  

r educ ing  env i ronment)  b e i n g  j u s t  over  1200°C. and t h e  h i g h e s t  

f l u i d  temperatures ( i  n  an o x i d i z i n g  env i  ronment) be ing  j u s t  

under  t h e  maximum r e a d i n g  f o r  t h e  equipment used, a t  1530°C. 

The temperatures a t  t h e  f o u r  p o i n t s  o f  measurement r i s e  and 

f a l l  a lmost  i n  conce r t ,  t h e  range f rom i n i t i a l  de fo rmat ion  t o  

f l u i d  temperatures ( i n  e i t h e r  atmosphere) v a r y i n g  f rom 170°C 

t o  270°C b u t  g e n e r a l l y  fa1  1 i n g  around 220 - 240°C. There i s  

a1 so good correspondence between o x i  d i z i  ng and r e d u c i  ng 

temperatures,  t h e  d i f f e r e n c e  between t h e  two b e i n g  i n  most 

cases l e s s  t han  50°C. 

There i s  a  t r e n d  i n  f u s i o n  temperatures n o t i c e a b l e  

f r om f r a c t i o n  t o  f r a c t i o n  i n  which, f rom the  coa rses t  s i z e  

(50  x  25 rnm), t h e  f l u i d  (and a1 1  ) temperatures r i s e  t o  peak 

i n  t h e  1 x 0.5 mm f r a c t i o n  and then drop o f f  again.  The 

span i s  f rom 1425°C t o  1530°C. Th i s  t r e n d  can be d i r e c t l y  

1  i n k e d  t o  t h e  ash m ine ra l  compos i t ion  measured i n  each 

f r a c t i o n  and may be a  f u n c t i o n  o f  t he  h a b i t  o f  m ine ra l  

m a t t e r  i n  t h e  coa l ,  i t s  r e a c t i o n  t o  p rog ress i ve  l i b e r a t i o n  

and i t s  p o s s i b l e  tendency t o  concen t ra te  i n  t h e  f i n e r  



f r a c t i o n s  ( a s  p a r t  o f  t h e  ash m a t e r i a l )  Apa r t  f rom t h i s  m i l d  

var iance ,  t h e  ash c h a r a c t e r  o f  each f r a c t i o n ,  as measured by 

ash f u s i o n  temperatures i s  q u i t e  s im i  1  a r .  

The c h i e f  d i f f e r e n c e  i n  ash m ine ra l  compos i t ion  o f  t h e  

1 x  0.50 mm f r a c t i o n  compared w i t h  t he  o t h e r s  i s  t he  low 

s i l i c a :  a lumina r a t i o ;  j u s t  over  2 : l  compared w i t h  alrnost 

3 : l  i n  t h e  50 x  25 mm f r a c t i o n .  Below a r a t i o  o f  2:1, - f l u i d  

temperatures a re  found t o  r i s e  q u i t e  r a p i d l y  as t h e  r a t i o  

decreases. Temperatures drop g r a d u a l l y  between r a t i o s  2 : l  

and 3 : l  and then  more q u i c k l y  above 3 : l .  The temperature 

f l u c t u a t i o n  i s  a  f u n c t i o n  o f  a v a i l a b l e  excess s i l i c a  t o  

combine w i t h  o t h e r  ox ides  ( c h i e f l y  ca lc ium,  magnesium, i r o n ,  

sodium and potass ium) t o  form compounds w i t h  depressed 

me1 t i n g  temperatures.  The s i l  i c a  r a t i o ,  which compares 

s i l i c a  c o n t e n t  w i t h  t h e  con ten t s  o f  i r o n ,  ca lc ium,  and 

magnesium i s  ano ther  measure of t h e  tendency o f  ash t o  me1 t 

a t  l o w e r  temperatures.  A s i l i c a  percentage o f  82 i s  

cons ide red  a  benchmark i n  t h e  sca le  o f  f u s i o n  temperatures. 

The ash f rom t h e  1 x  0.5 mm f r a c t i o n  i s  t h e  o n l y  ash t o  have 

a  s i l i c a  percentage below 82 (81.65);  t h e  o t h e r  f r a c t i o n s  

have m a r g i n a l l y  h i g h e r  percentages ( i n  t h e  range o f  85 t o  87)  

and co r respond ing l y  l owe r  f u s i o n  temperatures. 

Severa l  genera l  obse rva t i ons  can be made on t h e  ash 

f r om a l l  s i z e  f r a c t i o n s .  Regardless o f  t he  rank o f  a  coa l ,  

i f  i t s  ash has an i r o n  c o n t e n t  g r e a t e r  than  the  con ten t s  o f  

magnesium and ca l c i um combined, then  i t  can be c h a r a c t e r i z e d  

as a  coa l  w i t h  a  "b i tuminous  type"  ash. Such i s  t h e  case w i t h  



t h e  raw coal  f rom seam I. Several  i n d i c e s  can be used t o  

assess t h e  s l a g g i n g  and f o u l i n g  p o t e n t i a l  o f  a  b i tuminous  

coa l .  

I n  t h e  case o f  seam I, some o f  t he  i n d i c e s  a re  found 

t o  c o n f l  i c t .  The s i l  i c a  percentage i n d i c a t e s  a  s l  agg ing  

p o t e n t i a l  a t  t h e  h i g h  end o f  t h e  range ( o v e r  82)  w h i l e  t he  

base t o  a c i d  r a t i o  (compar ing t h e  con ten t s  o f  i r o n ,  ca lc ium,  

magnesium, potass ium and sodium w i t h  t h e  sum o f  s i l i c a ,  

a lumina and t i t a n i u m  c o n t e n t s )  p o i n t s  t o  an ex t reme ly  low 

s l a g g i n g  p o t e n t i a l .  The measured f u s i o n  temperature would 

seem t o  suppo r t  t h e  1  a t t e r  i n d i c a t o r .  

S imi  1  a r l y ,  t h e  f o u l  i n g  p o t e n t i a l  as i n d i c a t e d  by 

sodium a lone  (1.5 t o  1.6%) i s  aga in  h igh ,  b u t  t he  f o u l i n g  

f a c t o r  (base :ac id  r a t i o / s o d i u m  c o n t e n t )  i s  low (0.2 t o  0.3).  

The m ine ra l  ba lance o f  t h e  ash appears t o  be g e n e r a l l y  

f a v o r a b l e  th rough a1 1  s i z e  f r a c t i o n s .  

5.4.4 Washabi 1  i ty 

There i s  m inor  v a r i a t i o n  i n  t h e  w a s h a b i l i t y  

c h a r a c t e r i s t i c s  o f  t h e  c o a l  i n  d i f f e r e n t  s i z e  f r a c t i o n s  (see  

Appendix A) .  As ment ioned p r e v i o u s l y ,  t h e  head ash i n  each 

s i z e  f r a c t i o n  i s  around 20% down t o  0.5 mm ( s l i g h t l y  l o w e r  i n  

t h e  6 x  1 mm f r a c t i o n ) .  C lean ing  t o  5% ash can be 

accompl ished f o r  each f r a c t i o n ,  down t o  0.5 mm, a t  an S.G. o f  

1.55. There i s  some f l u c t u a t i o n  i n  ash l e v e l  (+0.5%) - and t h e  

l a b o r a t o r y  y i e l d  r i s e s  f rom 57% i n  t h e  50 x 25 mm f r a c t i o n  t o  



t h e  6 x  1 mm f r a c t i o n .  There i s  a  s l i g h t  decrease i n  y i e l d  

(58%) i n  the  1 x 0.5 mm f r a c t i o n  b u t  the  ash i s  a l so  lower 

(4.50%). Th i s  i s  a  f u n c t i o n  o f  i nc reas ing  l i b e r a t i o n  i n  the  

f i n e r  sizes. No 5% ash product  can be produced from the  two 

f r o t h  f r a c t i o n s  below 0.5 mm due t o  t h e i r  accumulation o f  the 

s o f t  and, t he re fo re ,  g e n e r a l l y  f i n e  ash m a t e r i a l .  

Comparison o f  the c u t  p o i n t s  f o r  10% ash from f r a c t i o n  

t o  f r a c t i o n  produces an even more v i v i d  demonstrat ion o f  the 

e f f e c t s  o f  l i b e r a t i o n .  For  the  coarses t  f r a c t i o n s  (above 

12mm), a  c u t  p o i n t  o f  1.80 S.G. w i l l  y i e l d  83% o f  an 

approximate ly  10% ash product .  Mai n t a i  n i  ng the  same ash 

l e v e l ,  t he  c u t  p o i n t  c l imbs t o  2.00 S.G. f o r  an 89% y i e l d  i n  

t h e  12 x 6 mm f r a c t i o n  and 2.20 S.G. f o r  a  93% y i e l d  i n  the  6 

x 1 mm f r a c t i o n .  The y i e l d  a t  the  same c u t  po 

i n  t he  1 x  0.5mm f r a c t i o n  i s  down t o  89% 

h i g h e r  ash (10.4%) suggest ing t h a t  t h i s  

i n h e r i t e d  some o f  the ash l i b e r a t e d  from the s  

n t  (S.G. 2.20) 

a t  a  s l i g h t l y  

f r a c t i o n  has 

i g h t l y  coarser  

coa l  t h a t  becomes more concentrated i n  the  f i n e r  f r a c t i o n s  

below. The 1 x 0.5 mm f r a c t i o n  appears t o  be a t  a  node 

between two t rends,  the  progress ive  l i b e r a t i o n  which leads t o  

lower  ash and b e t t e r  c lean ing  a t  f i n e r  s izes,  and the  

p rog ress i ve  accumul a t i o n  o f  1  i bera ted  ash which causes 

i n c r e a s i n g  ash l e v e l s  i n  t he  very f i n e s t  f r a c t i o n s .  

Below 0.5 mm f r o t h  f l o t a t i o n  t e s t i n g  i n d i c a t e s  a  32% 

y i e l d  o f  10% ash m a t e r i a l  i n  t he  0.5 mm x  0.15 mm f r a c t i o n .  

10% ash m a t e r i a l  does n o t  appear i n  any f r o t h  f r a c t i o n  o f  t he  

0.15 mm x 0  s i z e  coa l .  



5.5 5% Ash Product Quality 

s i n g l e  f r a c t i o n  

p r o d u c t s  a t  f i n e  

5.5.1 Prox 

Analyses were conducted f o r  a  5% ash p roduc t  de r i ved  f rom 

each s i z e  f r a c t i o n .  Below 1 mm t h e  m a t e r i a l  was combined i n t o  a  

(1 mm x  0 )  as t h e r e  i s  no demand f o r  low ash 

l y  d i v i d e d  f r a c t i o n s  i n  t h i s  s i z e  range. 

imate,  Sulphur ,  C.V., H.G.I .  

A s i m i l a r  problem w i t h  m o i s t u r e  was encountered i n  t h e  

5% ash p r o d u c t  analyses as i n  t h e  raw analyses. The m o i s t u r e  

r e t e n t i o n  i n  t h e  coarse  f r a c t i o n  was h i g h e r  than  expected and 

t h e r e f o r e  m o i s t u r e  va lues  measured a f t e r  t he  appl  i c a t i o n  o f  

s t anda rd  d r y i n g  techn iques  were a l s o  h igh.  Re-measurement 

u s i n g  t h e  same techn iques  desc r i bed  i s  P a r t  I 1  - S e c t i o n  

5.4.1 produced m o i s t u r e  va lues between 1 and 2%. These 

va lues  a re  r e p o r t e d  on t a b l e s  5.12 t h rough  5.16 a l o n g  w i t h  

va lues  f o r  prox imate,  u l t i m a t e  and c a l o r i f i c  va lue  

de te rm ina t i ons  a d j u s t e d  t o  compensate f o r  t h e  l owe r  

mo is tu re .  

Produc ts  a t  5% ash were o b t a i n a b l e  f rom a l l  s i z e  

f r a c t i o n s  g e n e r a l l y  a t  y i e l d s  between 50% and 67%. The 37.5% 

y i e l d  f rom t h e  1 mm x  0 f r a c t i o n  i s  l i k e l y  l a r g e l y  drawn f rom 

c o a l  above 0.5 mm i n  s i z e  c o n s i d e r i n g  t h e  w a s h a b i l i t y  o f  t he  

f i n e s  below 0.5 mm (see p a r t  I 1  - Sec t i on  5.4.4 and 

Appendix A ) . The y i e l  ds r e p o r t e d  on t h e  f o l  1 owing tab1 es 

a r e  those  ach ieved  i n  a c t u a l  b u l k  f l o a t - s i n k i n g  and may 



d i f f e r  s l i g h t l y  f rom those d iscussed i n  P a r t  I1  - S e c t i o n  

5.4.4). 

V o l a t i l e  m a t t e r  con ten t s  measured from the  low ash 

p roduc t s  a r e  n o t  as a f f e c t e d  b y  i n t e r f e r e n c e  from ash m ine ra l  

breakdown and a re  t h e r e f o r e  g e n e r a l l y  l owe r  than f o r  t h e  

cor respond ing  raw a n a l y s i s .  Some i n t e r f e r e n c e  i s  seen i n  t h e  

f i n e s t  f r a c t i o n s  (be low 6 mm) where in  t h e  ash m a t e r i a l  t h a t  

remains i s  l i k e l y  t o  c o n t a i n  a  h i g h e r  p r o p o r t i o n  o f  f i n e  c l a y  

m a t e r i a l  . A h i g h e r  p r o p o r t i o n  o f  c l a y  i n  t h e  same percentage 

o f  ash w i l l  have a  g r e a t e r  e f f e c t  on measured v o l a t i l e s .  

F i x e d  carbon l e v e l s  r e f l e c t  t h e  c l e a n i n g  o f  t he  coa l  

t o  a  cons tan t  5% ash and most a re  a t  about 87%. The f i x e d  

carbon va lue  f o r  t h e  1 mm x  0  f r a c t i o n  i s  depressed t o  84% 

because o f  i t s  e l e v a t e d  v o l a t i l e s .  Sulphur  va lues a re  very  

c o n s i s t e n t  a t  0.5%. C a l o r i f i c  va lue  l a r g e l y  r e f l e c t s  ash 

1  eve1 and ranges around 7700 c a l  ./g. ( g r o s s )  th rough  a1 1  

s i z e s  excep t  t he  1 mm x  0  f r a c t i o n .  I n  t h i s  f i n e  f r a c t i o n ,  

d e s p i t e  t h e  m o i s t u r e  and ash l e v e l s  b e i n g  c o n s i s t e n t  w i t h  t he  

ana lyses  o f  o t h e r  s i z e  f r a c t i o n s ,  t h e  gross c a l o r i f i c  va lue  

i s  o n l y  7400 ca l . /g .  T h i s  corresponds w i t h  t he  e l e v a t e d  

l e v e l  o f  v o l a t i l e s  i n  t h a t  t h e  d i f f e r e n c e  i n  hea t  va lue  f rom 

o t h e r  f r a c t i o n s  i s  due t o  i nc reased  m o i s t u r e  r e t e n t i o n  i n  t h e  

c l a y  c o n s t i t u e n t s  o f  t h e  ash. The excess h e a t  generated i n  

o t h e r  f r a c t i o n s  i s  here  absorbed i n  t h e  process o f  b r e a k i n g  

down hyd ra ted  c l ays .  Once t h e  c l a y s  a re  degraded, t h e  

r e l e a s e d  m o i s t u r e  appears as p a r t  o f  t h e  v o l a t i l e  c o n t e n t  

( see  d i s c u s s i o n  i n  P a r t  I 1  - S e c t i o n  5.4.1). 



V a r i a t i o n  i n  t he  Hardgrove G r i  ndabi 1  i t y  Index between 

s i z e  f r a c t i o n s  c leaned t o  5% ash and between the  produc t  and 

raw analyses o f  r e s p e c t i v e  s i z e  f r a c t i o n s  are  l a r g e l y  a  

f u n c t i o n  o f  ash l e v e l .  The H.G. I .  a t  5% ash through a l l  

f r a c t i o n s  down t o  1 mm i s  between 30 and 32, compared w i t h  37 

t o  40 i n  raw coa l .  As t h e  H .G. I. rose i n  raw coal  s  w i t h  ash 

l e v e l  ( towards t h e  f i n e r  s i z e  f r a c t i o n s ) ,  i t  a l s o  r i s e s  

s l i g h t l y  ( t o  40) i n  t h e  5% ash products as t h e  ash 

composi t ion changes. I n  a d d i t i o n ,  t he  i n c l u s i o n  o f  some f i n e  

m a t e r i a l  ( l e s s  than 0.5 mm) i n  t h e  1 mm x 0 5% ash produc t  

may a r t i f i c i a l l y  i n f l u e n c e  the  apparent read ing  o f  H .G. I .  

5.5.2 U l t i m a t e  Ana lys i s  

C lean ing  o f  t he  raw coa l  t o  5% ash products a1 t e r s  t he  

balance o f  u l t i m a t e  c o n s t i t u e n t s ,  bu t ,  except  f o r  t h e  1 x  0  

mm f r a c t i o n ,  t h e r e  i s  l i t t l e  v a r i a t i o n  i n  p roduc t  analyses 

f rom s i z e  t o  s i ze .  Carbon l e v e l s  a re  un i f o rm a t  about 86% 

and n i t r o g e n  l e v e l s  a re  j u s t  under 1%. Oxygen con ten t  ranges 

f rom 2.6% t o  3.9%. It i s  s l i g h t l y  lower  than f o r  t h e  

cor respond ing  raw f r a c t i o n s  and accompanies the  r e d u c t i o n  i n  

apparent  v o l a t i l e  mat te r .  The u l t i m a t e  a n a l y s i s  o f  the  1 x  

0 mm 5% ash f r a c t i o n  i s  comparable i n  a1 1  respec ts  t o  t he  

coa rse r  f r a c t i o n s  except  t h a t  carbon l e v e l s  are lower  (80.9%) 

and oxygen l e v e l s  are much h i g h e r  (8.2%). The e l e v a t i o n  o f  

t h e  oxygen con ten t  c o r r e l a t e s  w i t h  t he  r a i s e d  v o l a t i l e  ma t te r  

con ten t  and suggests again t h a t  the v o l a t i l e s  a re  no t  de r i ved  

so much f rom the  coa l  as f rom the  ash. A r i s e  i n  combust ib le  



v o l a t i l e s  should be accompanied by a  r i s e  p a r t i c u l a r l y  i n  the 

hydrogen content .  That  the  excess v o l a t i l e s  i n  the 1 x 0 mm 

f r a c t i o n  r e l a t i v e  t o  coarser  f r a c t i o n s  occur w i t h  r e l a t i v e l y  

h i g h e r  oxygen con ten t  i n d i c a t e s  t h a t  the  a d d i t i o n a l  vo1 a t i  l e  

ma t te r  i s  l a r g e l y  composed o f  water vapour, de r i ved  i n  a1 1  

p r o b a b i l i t y  from c l a y s  i n  t he  ash. 

5.5.3 Ash Fusion and Ash Minera l  Ana lys is  

The general t r e n d  i n  f us ion  temperatures observed i n  

t h e  raw analyses i s  a l s o  seen i n  the  5% ash products, w i t h  

some v a r i a t i o n  and a t  a h ighe r  o v e r a l l  temperature. From the 

coa rses t  t o  the  f i n e s t  f r a c t i o n s  ash f u s i o n  temperatures 

r i s e .  Trends are  no t i ceab le  on ly  below the f i n a l  o r  f l u i d  

temperature. However, because i n  both o x i d i z i n g  and reducing 

temperatures, the  f l u i d  temperature i n  a l l  f r a c t i o n s  i s  i n  

excess o f  the capac i t y  o f  the furnace used (over  1540°C). 

The hemi spher i ca l  temperatures i n  bo th  atmospheres r i se 

toge the r  from about 1450°C t o  1510°C f o r  the 50 x 25 mm and 

1 mm x  0 f r a c t i o n s ,  r e s p e c t i v e l y .  The separa t ion  between 

o x i  d i z i  ng and reduc i  ng temperatures va r ies  between 10°C and 

45°C. S o f t e n i  ng temperatures i n  o x i  d i z i  ng and reduc i  ng 

atmospheres a1 so e x h i b i t  comparable trends. I n  an o x i  d i z i  ng 

atmosphere the  s o f t e n i n g  temperature r i s e s  from 1400°C i n  t he  

50 x  25 mm f r a c t i o n  t o  1500°C i n  t he  1 mm x 0. Temperatures 

i n  a  reducing atmosphere are  about 75°C t o  100°C lower.  The 

most marked d i f f e r e n c e  between o x i d i z i n g  and reducing 

atmospheres, and the  l a r g e s t  r i s e  i n  temperature from the  

coa rses t  t o  the f i n e s t  s i z e  f r a c t i o n  i s  noted i n  the  i n i t i a l  



deformat ion temperatures. I n  a  reducing atmosphere the  

temperature i s almost cons tant  . through a1 1  f r a c t i o n s ,  a t  

1250°C t o  1275°C. I n  an o x i d i z i n g  environment, however, the  

i n i t i a l  deformat ion temperature r i s e s  from 1255°C i n  the  50 x 

25 mm t o  1435°C i n  the  1 mm x 0  f r a c t i o n .  Overa l l ,  the  span 

between f u s i o n  temperatures i n  o x i d i z i n g  and reducing 

atmospheres reduces sys temat i ca l l y  from the i n i t i a l  t o  the 

f i nal  measurement p o i n t .  

There i s  a  s i g n i f i c a n t  v a r i a t i o n  i n  the  ash minera l  

composi t ion o f  t he  d i F f e r e n t  s i z e  f r a c t i o n s  t o  account f o r  

t h e  above descr ibed t rends  i n  fus ion. temperatures.  The most 

apparent v a r i a t i o n  between s i z e  f r a c t i o n s  i s  the increase i n  

s i l i c a  (S i02 )  con ten t  from 41.4% i n  the 50 x  25 mm f r a c t i o n  

t o  56.8% i n  the  6  x  1 mm f r a c t i o n .  This  i s  accompanied by a  

c o n s i s t e n t  drop i n  alumina (Al2O3) con ten t  from 33.8% t o  

27.9% between the  same two f r a c t i o n s .  The most s i g n i f i c a n t  

general d i f f e r e n c e  between the  minera l  composi t ion o f  raw ash 

and the  composi t ion o f  the  ash remaining a f t e r  c lean ing  t o  a  

5% ash product  i s  t h e  a1 t e r a t i o n  o f  the  balance between i r o n  

and the  sum o f  ca lc ium and magnesium oxides. While the  ash 

i n  raw coal o f  a l l  s i z e  f r a c t i o n s  i s  cha rac te r i zed  as 

"b i tuminous type", (Fe203% i s  g reater  than CaO% + +go%), 

t h e  ash from the  5% ash product  o f  most s i z e  f r a c t i o n s  

con ta ins  l e s s  i r o n  than ca lc ium p l u s  magnesium and so must be 

cha rac te r i zed  as "1 i g n i  t i c  type". Th is  change i n  charac ter  

a f f e c t s  the  i n t e r a c t i o n  o f  o the r  oxides and a l t e r s  the  



s ign i f i cance  of various f ac to r s  i n  the assessment of ash 

behavi our. 

The si1ica:alumina r a t i o  i s  much l e s s  than 2 : l  f o r  the  

50 x 25 mm f r a c t i on  (1 .22 : l )  and r i s e s  t o  j u s t  over 2 : l  f o r  

t he  6 x 1 mm f rac t ion .  Because of the content  of o ther  

minerals ,  t h i s  does not have a d i r e c t  cor re la t ion  w i t h  fusion 

temperatures ( they r i s e  where the Si02/A1203 r a t i o  

ind ica tes  they should be f a l l i n g )  o ther  than to  make a l l  

temperatures, especi a1 ly  f l  u i  d temperatures, q u i  t e  high. 

Normally, f o r  coal w i t h  "1 igni t i c  .typeu ash, the 

do1 omi t e  percentage (be1 ow) i s used to  indicate  tendencies 

f o r  fusion temperatures. The s tead i ly  dropping percentage 

towards f i n e r  s i z e s  should be accompanied by lower fusion 

temperatures. 

100 x (CaO + MgO) 

Dolomite Percentage = Fez03 + CaO + MgO +Na20 + K20 

The 5 h s h  product from each s i z e  f r a c t i on ,  however, 

has only marginally l i g n i t i c  ash, and the character  decreases 

s t e a d i l y  towards the f i n e r  s i z e  f rac t ion  un t i l  the 1 mm x 0 

ash i s  marginally bituminous i n  type. The other parameter 

used t o  determine the appropriateness of appl ica t ion of the 

do1 omi t e  percentage is  the content  of acid components 

(S i02 ,  A1203 and Ti02) .  All of the s i z e  f r a c t i ons  

exceed the maximum 60% cut-off .  



The most s i g n i f i c a n t  parameter f o r  j u d g i n g  (and 

e x p l a i n i n g )  t r e n d s  i n  f u s i o n  temperatures i s  t h e  base :ac id  

r a t i o :  

Fe7O3 + CaO + MgO + Na7O + K?0 

Base:Acid = ~ i 0 2  + A l 2 O 3  + T i 0 2  

From t h e  50 x 25 mm f r a c t i o n ,  t he  r a t i o  drops s t e a d i l y  

f rom 0.19 t o  a  minimum o f  0.12 i n  t he  6 x 1 mm f r a c t i o n .  

There i s  a  s l i g h t  r i s e  aga in  i n  t h e  1 mm x  0 ( t o  0.15).  Th i s  

corresponds e x a c t l y  w i t h  t h e  r i s e  i n  f us i on  temperatures f rom 

coarse  t o  f i n e  f r a c t i o n s  and t h e  l e v e l l i n g  o f f  below 1 mm. 

I n  abso lu te  terms, t h e  base/ac i  d  r a t i o  ( cons i  s t e n t l y  be1 ow 

0.25) i n d i c a t e s  t h a t  me1 t i n g  temperatures should be h i g h  and 

s l a g g i n g  tendency ve ry  low, an obse rva t i on  borne o u t  by t he  

a c t u a l  f u s i o n  temperature measurements. 

Because o f  t h e  " l i g n i t i c  t ype"  c h a r a c t e r  o f  t he  ash, 

t h e  i n f l u e n c e  o f  sodium c o n t e n t  on t h e  f o u l i n g  p o t e n t i a l  o f  

t h e  coa l  i s  much reduced. The presence o f  a  g r e a t e r  r e l a t i v e  

p r o p o r t i o n  o f  ca l c i um i s  t hough t  t o  have modera t ing  e f f e c t  on 

sodium accumulat ion and, t h e r e f o r e ,  a  c o n t e n t  o f  l e s s  than  2% 

i s  cons ide red  very  f avou rab le  i n  a  l i g n i t i c  ash. The c o n t e n t  

o f  c h l o r i n e  as measured th rough t h e  i n t e r f e r e n c e  o f  heavy 

l i q u i d  c o n t r i b u t i o n  i s  a l s o  s a t i s f a c t o r i l y  low ( l e s s  than 

.2%). Below 6 mm, t h e  f i neness  o f  t he  m a t e r i a l  causes much 

g r e a t e r  a b s o r p t i o n  and r e t e n t i  on o f  f l  o a t / s i  nk f l  u i  d  and 

t hese  va lues  a re  e n t i r e l y  u n r e l  i a b l e  (See Tables 5.9, 5.10 

and 5.11). 



5.6 10% Ash Product Qua1 i t y  

The same f i n e  s i z e  f r a c t i o n s  d iscussed i n  t h e  5% ash p roduc t  

s e c t i o n  (5 .5 )  were a l s o  c leaned i n  a  separate procedure t o  assess 

t h e i r  p roduc t  p o t e n t i a l  a t  10% ash. Many of t he  t r ends  no ted  f o r  

t h e  5% ash p roduc t s  a l s o  apply  t o  t h e  10% ash p roduc ts  b u t  t h e r e  

a r e  a1 so some i n t e r e s t i n g  d i f f e r e n c e s ,  p a r t i c u l a r l y  i n  ash m ine ra l  

compos i t i on  and behaviour .  

5.6.1 Proximate, Sulphur ,  C a l o r i f i c  Value, H.G.I .  

The tendency f o r  mo i s tu re  va lues t o  be h i g h  i n  coarse 

f r a c t i o n s  because o f  mo i s tu re  r e t e n t i o n  i n  l a r g e r  p a r t i c l e s ,  

l o w e r  i n  t h e  m idd le  range o f  s i z e  f r a c t i o n s  because o f  t he  

g r e a t e r  s u r f a c e  area t o  mass r a t i o  i n  t h i s  range, and then  

h i g h e r  aga in  i n  f i n e  s i z e  f r a c t i o n s  because o f  t h e  h i g h e r  

c o n t e n t  o f  p e r s i s t e n t l y  m o i s t  c l a y s  i n  t h e  ash, i s  q u i t e  

c l e a r l y  d e f i n e d  i n  t h e  10% ash f r a c t i o n s .  I n  these p roduc ts  

a1 so, t h e  m o i s t u r e  va lues  i n i t i a l  l y  measured by s tandard  

procedures were very  h i g h  ( u p  t o  6%) and they  were remeasured 

u s i n g  t h e  more c a r e f u l  l y  c o n t r o l  1  ed techn ique  desc r i bed  

p r e v i o u s l y  ( S e c t i o n  5.4.1). A1 1 o t h e r  p rox imate  and u l t i m a t e  

f a c t o r s  a f f e c t e d  by m o i s t u r e  were a d j u s t e d  as p e r  t he  new 

va lues  and a re  r e p o r t e d  on Tab les  5.14 t h rough  5.18. The 

m o i s t u r e  i n  t h e  coa rse r  f r a c t i o n s  i s  around 1.5%, d ropp ing  t o  

1.0% i n  t h e  6  x  1 mm f r a c t i o n  and r i s i n g  aga in  t o  2.0% i n  t he  

1 mm x  0  f r a c t i o n .  



There i s  some f l u c t u a t i o n  around t he  t a r g e t  ash f rom 

s i z e  t o  s i z e ;  va lues  range f rom 9.5% up t o  10.3%. Y i e l d s  a re  

ve ry  good th rough a l l  f r a c t i o n s  above 1 mm and i l l u s t r a t e  t h e  

i n f l u e n c e  o f  l i b e r a t i o n  f rom t h e  50 x 25 mm f r a c t i o n  (80.4% 

y i e l d )  t o  t h e  6  x 1 mm f r a c t i o n  (92.7% y i e l d )  w i t h  a  steady 

i n c r e a s e  i n  between. L i b e r a t i o n  i n  c l e a n i n g  i s  n o t  t he  o n l y  

r e l e v a n t  f a c t o r ,  as t h e  head ash o f  t he  6 x 1 mrn f r a c t i o n  i s  

a l s o  t h e  l o w e s t  o f  a l l  s i z e  f r a c t i o n s .  The h igh  head ash o f  

t h e  1 mm x 0  f r a c t i o n ,  p a r t l y  . through l i b e r a t i o n  o f  f i n e  ash 

m a t e r i a l  f rom t h e  coa rse r  f r a c t i o n s  (see Sec t i on  5.4.1) 

c o n t r i b u t e s  t o  i t s  r e l a t i v e l y  low y i e l d  o f  46.82 ( a t  9.9% 

ash) .  

The v o l a t i l e  m a t t e r  c o n t e n t  o f  t h e  10% ash p roduc ts  i s  

n o t  i n f l u e n c e d  by c o n t r i b u t i o n  f rom ash m a t e r i a l  t o  a  

s i g n i f i c a n t l y  g r e a t e r  e x t e n t  than t h a t  o f  t h e  5% ash 

p roduc ts .  T h i s  i n t e r f e r e n c e  by ash does n o t  come i n t o  p l a y  

u n t i l  h i g h e r  ash l e v e l s  a r e  reached. F o r  t h e  s i z e  f r a c t i o n s  

f r o m  50 mm down t o  1 mm, v o l  a t i l e s  a r e  i n  t h e  range o f  5  .l% 

t o  5.7%. These va lues  a r e  a c t u a l l y  l owe r  than  those r e p o r t e d  

f o r  t h e  5% ash p roduc ts ,  b u t  t h i s  i s  a  f u n c t i o n  o f  t h e  

c o r r e c t i o n  c a l c u l a t i o n  from t h e  i n i t i a l  measured mo i s tu re  t o  

t h e  l a t e r  ( l o w e r )  r e s i d u a l  mo is tu re .  True va lues  f o r  

v o l a t i l e s  a t  t r u e  r e s i d u a l  mo i s tu re  w i l l  be very  s i m i l a r  f o r  

5% and 10% ash products .  The e f f e c t  o f  t he  h i g h  c l a y  c o n t e n t  

o f  t h e  1 x 0  mm ash i s  demonstrated again by a  d r a s t i c a l l y  



i n f l a t e d  "apparent"  v o l a t i l e  l e v e l  (9.2%). 

F i x e d  carbon l e v e l s  a r e  l a r g e l y  a  f u n c t i o n  o f  ash 

c o n t e n t  th rough  a l l  f r a c t i o n s  down t o  1 mm. To t h i s  p o i n t  

t h e  range i s  between 83% and 84%. I n  t h e  1 mm x  0  f r a c t i o n ,  

because o f  t h e  h i g h  v o l a t i l e  c o n t r o l ,  a  r e a d i n g  o f  o n l y  78.9% 

i s  recorded.  

C a l o r i f i c  va lues  a re  q u i t e  c o n s i s t e n t  a t  7300 ca l /gm 

( g r o s s )  o r  s l i g h t l y  above f o r  most s i z e  f r a c t i o n s .  The gross 

c a l o r i f i c  va lue  f o r  t h e  6 x  1 mm f r a c t i o n  i s  l owe r  (7220 

c a l  /gm.) because t h e  ash l e v e l  i s  s l i g h t l y  h i ghe r .  The va lue  

f o r  t h e  1 mm x  0  f r a c t i o n  i s  even l owe r  as some hea t  i s  

i n t e r n a l l y  absorbed i n  t h e  breakdown o f  ash m a t e r i a l  (see 

S e c t i o n  5.5.1). 

There i s  no s i g n i f i c a n t  v a r i a t i o n  i n  su lphu r  va lues  

t h rough  a l l  s i z e  f r a c t i o n s  (0.4 - 0.5%). 

The Hardgrove G r i  ndabi  1  i ty Index  i s  marg i  na l  l y  h i g h e r  

i n  t h e  10% ash p roduc ts  than  i n  t h e  5% ash products .  I t  i s  

comparable i n  a l l  f r a c t i o n s  down t o  6 mm ( 3 1  t o  33)  and then 

r i s e s  i n  t h e  f i n e r  f r a c t i o n s  (37  i n  t h e  6 x  1 mm and 49 i n  

t h e  1 mm x  0 ) .  Again, t h e  read ings  i n  t h e  f i n e s t  f r a c t i o n s  

may n o t  be as accu ra te  as f o r  coa rse r  f r a c t i o n s  due t o  t h e  

abundance o f  f i n e  p a r t i c l e s  a l r eady  i n  t h e  sample p r i o r  t o  

g r i n d i n g .  



5.6.2 U l t i m a t e  A n a l y s i s  

The u l  t i m a t e  a n a l y s i s  i s  t h e  measurement t h a t  

i n d i c a t e s  t h e  g r e a t e s t  cons i s tency  between t h e  c o a l s  o f  t h e  

d i f f e r e n t  s i z e  f r a c t i o n s .  Prox imate a n a l y s i s  can be a l t e r e d  

i n  some degree, as has been seen, by pecul  i a r i  t i e s  o f  t he  ash 

c o n t a i n e d  w i t h i n  t h e  coa l .  The hydrogen and n i t r o g e n  l e v e l s  

i n  t h e  u l t i m a t e  a n a l y s i s  shou ld  n o t  be a f f e c t e d  unduly  by 

t h e  ash c o n s t i t u e n t s  and f o r  t h e  10% ash p roduc ts ,  these two 

measures a r e  most cons tan t .  Hydrogen va lues a re  2.4% t o  2.6% 

th rough a l l  s i z e  f r a c t i o n s  and n i t r o g e n  ranges f rom 0.7% t o  

0.9%. The carbon l e v e l  more o r  l e s s  r e f l e c t s  f i x e d  carbon; 

80.5% t o  82.3% down t o  1 mm, and 77.7% f o r  1 mm x  0 ,  and t h e  

oxygen l e v e l s  a r e  s u b j e c t  t o  t h e  same i n f l u e n c e  as t h e  

v o l a t i l e s  a t  2.9% - 3.7% down t o  6mm, 4.3% f o r  t h e  6  x  1 

f r a c t i o n  and r i s i n g  t o  6.8% i n  t h e  1 mm x  0  f r a c t i o n .  

5.6.3 Ash Fus ion  and Ash M ine ra l  A n a l y s i s  

Much t h e  same t r e n d s  e x i s t  f o r  t h e  ash f u s i o n  

tempera tu res  i n  t h e  5% and 10% ash p roduc ts .  There i s  a  

genera l  r i s e  i n  temperatures f rom t h e  c o a r s e s t  t o  t h e  f i n e s t  

s i z e  f r a c t i o n s .  The span between i n i t i a l  and f l u i d  

tempera tu re  i n  an o x i d i z i n g  atmosphere appears t o  remai n  

abou t  t h e  same, (200°C), though below t h e  12 x  6 mm f r a c t i o n  

t h e  f l  u i  d  temperature exceeds t h e  maximum c a l  i b r a t e d  



temperature f o r  t he  f u s i o n  furnace. I n  a reduc ing  

atmosphere, t he  f l u i d  temperature a l s o  r i s e s  b u t  the  i n i t i a l  

temperature appears t o  decrease. I n  t h e  50 x 25 rnm f r a c t i o n ,  

t h e  range ( i n  a reduc ing  atmosphere) i s  1250°C - 1490°C 

( i n i t i a l  t o  f l u i d ,  a span o f  240°C). For  t he  1 rnm x 0 

f r a c t i o n  the  range i s  1215°C - 1540°C, a span o f  a t  l e a s t  

325°C. The r e s u l t  o f  these tendencies taken j o i n t l y  i s  t h a t  

t h e  span between temperatures i n  an o x i d i z i n g  and reduc ing  

atmosphere increases as the  s i z e  decreases. F l  u i  d 

temperatures i n  bo th  atmospheres are near o r  i n  excess o f  

1540°C f o r  a l l  f r a c t i o n s ,  b u t  i n i t i a l  temperatures span 55°C 

(1305°C o x i d i z i n g  and 1250°C reduc ing)  f o r  t he  50 x 25 mm 

f r a c t i o n  and 160°C (1375°C o x i d i z i n g  and 1215°C reduc ing )  f o r  

t h e  1 mm x 0 f r a c t i o n .  

As mentioned e a r l i e r ,  t h e  d i f f e r e n c e s  between ash 

m i n e r a l s  composi t ions i n  t h e  5% and 10% ash produc ts  a re  

i n t r i g u i n g .  Where t h e  ash o f  most o f  t he  5% ash produc ts  

(down t o  6 mm) i s  " l i g n i t i c  type"  (Fe2O3% i s  l e s s  than 

MgO% + CaO%) and then a t r a n s i t i o n  t o  "b i tuminous type"  ( t h e  

reve rse  s i t u a t i o n )  occurs, i n  t he  10% ash produc ts  the  

t r a n s i t i o n  i s  much e a r l i e r .  Only t he  50 x 25 mm f r a c t i o n  has 

" l i g n i t i c  type"  ash. Be1 ow 25 mm, t he  ash becomes 

p r o p r e s s i v e l y  more b i tuminous i n  charac ter .  The same t r e n d  

i n  s i1 ica :a lumina  r a t i o s  seen i n  t h e  5% ash products occurs 

w i t h  t he  except ions t h a t  t he  r a t i o s  are, i n  general ,  much 

h i g h e r  (and the  f u s i o n  temperatures, t he re fo re ,  l ower ) ,  and 



t h e  peak comes i n  t h e  12 x  6  mm f r a c t i o n  r a t h e r  than  i n  t h e  6 

x  1 mm f r a c t i o n .  

S i l i c a  con ten t s  a re  a l s o  h i g h e r  than i n  t h e  5% ash 

p roduc t s  a t  52.4% f o r  t h e  50 x  25 mm f r a c t i o n ,  r i s i n g  t o  peak 

a t  62.0% i n  t h e  12 x  6  mrn f r a c t i o n ,  and d ropp ing  aga in  t o  

57.1% i n  t h e  1 mm x  0  f r a c t i o n .  Alumina con ten t s  desc r i be  

e x a c t l y  t h e  o p p o s i t e  v a r i a t i o n  go ing  f rom 26.8% t o  23.2% t o  

26.8%, r e s p e c t i v e l y .  

The apparen t  d iscrepancy between t h e  peak ing  o f  

v a r i o u s  m ine ra l  c o n t e n t s  i n  t h e  12 x  6  mm f r a c t i o n  and t h e  

peak ing  o f  f u s i o n  temperatures i n  t h e  6 x  1 mm f r a c t i o n  

(a1  though t h e  f l  u i  d  temperature remains h igh ,  bo th  

hem isphe r i ca l  and s o f t e n i n g  temperatures drop o f f  aga in  i n  

t h e  1 rnm x  0  f r a c t i o n )  1  i e s  i n  t h e  i n t e r a c t i o n  o f  t h e  

base :ac id  r a t i o s  and t h e  s i  1  i ca :a l um ina  r a t i o s .  The 

base :ac id  r a t i o  d e c l i n e s  q u i t e  s t e a d i l y  between 50 x  25 mm 

f r a c t i o n  (0.16) and t h e  12 x  6 mm f r a c t i o n  (0.12) and t h e  

f u s i o n  temperatures,  i n  consequence, r i s e .  The base:ac id  

r a t i o  s tays  t h e  same i n  t h e  6  x  1 mm f r a c t i o n  (0.12) b u t  t he  

s i 1 i ca :a l um ina  r a t i o ,  hav ing  peaked i n  12 x  6 mm f r a c t i o n ,  i s  

s l  i g h t l y  lower .  Ash f u s i o n  temperatures,  t h e r e f o r e ,  a r e  t h e  

h i g h e s t  o f  a l l  i n  t h e  6  x 1 rnm f r a c t i o n .  

I n  a b s o l u t e  terms, t h e  s l a g g i n g  tendency f o r  a l l  



f r a c t i o n s ,  as i n d i c a t e d  by t h e  base :ac id  r a t i o  i s  ve ry  low 

(a lways l e s s  than  t h e  s tandard  o f  0.5 f o r  b i tuminous  t ype  

ash, and l e s s  than  0.25 f o r  l i g n i t i c  t ype  ash) .  The f o u l i n g  

f a c t o r  i s  a l s o  s a t i s f a c t o r i l y  low (un i . formly  l e s s  than 0.25) 

even though t h e  sodium l e v e l s  a re  somewhat h i g h  (more than 

0.5%) i n  cases where t h e  ash i s  o f  b i tuminous  t ype  ( a n y t h i n g  

l e s s  than 3.0% i s  cons idered  very f avou rab le  i n  a  l i g n i t i c  

ash) .  




