


GULF CMADA ESGURCSS INC. 

RXPORT CF AMLYSIS 

VATIT 3RILL COIES 



:kh~& Hersey Pmfasiwl Sewkes Ltd 
GULF C.AW.DA RESOL??CCS ISC. 

-t- 

SPXPLE I.D. 
W.X.D.H. 7943 - 0~201 

LAB. NO. 
80 - 3305 

RAW ANALYsIs 

RAW IEm + 28 - 28 

AS ANALYZED BASIS 
MOISTLTfc I (ImEREmT) 11.0 10.5 11.9 

ASH 4 22.2 23.1 18.4 
VOLATI'LE K441TER x 29.0 28.2 29.9 

FL-GE CAWN % 37.5 38.2 39.8 

TOTPL 100.0 100.0 100.0 

WLPFJX z 0.38 0.40 0.35 

B.T.U./LB. 7,976 7,927 8,174 

E.G.I. 62.2 

DRY BASIS 

ASB :: 24.3 25.8 20.9 
VOLATILE %4TiXR Z 32.5 31.6 34.9 

E.T.U./L,s. 8,965 8,861 9,281 

SrnEN PNALYSIS 
WEIGH? 2 

+ 28 X 92.2 

- 28 H 
7.8 

MTiiL 100.0 

J 



-2- 
. . 

'&?ITi CORE SAKPLES 

SAXJLE I.D. W.R.D.R. 7943 - 0001 

LAB. NO. 80 - 3005 

COMPOSITE ANALYSIS 

CLEAN COAL co?!rF. XDDLISGS COXP. 

@ I.50 S.G. @ 1.50 - 1.80 S.G. 

AS ASALYZZD BASIS 

301STL?(E I 7.4 4,i 
ASH x 10.2 26.3 
VOLATILE MATTEX I 32.6 27.7 
FIXIED CARBON % L9.8 61.3 

TOTAL 100.0 100.0 

SLZPFivR % 0.44 0.33 
B.T.D./LB. 9,859 8,068 

H.G.I. 69.1 56.7 

DRY MSIS 

ASH % '11.0 2i.6 

VOL4TTtE XATTER % 35.2 29.0 

B.T.U./LB. 10,615 3,469 



FWRbW 
Ii-E-m 

Vhmock Hersey Professlord Services Ltd. 
1423 D 45th Averwe N.E. Calgary Alberta T2E 2P3 Tel. 276-9138 

Soaplc Identilicotion w.n.o.II. 7943 - 0001 
Size froclion - 

+ 28 M 

Lob. No. (s) a0 - 3005 WI % of Imod rompls 92.2 

Specific Gravity 

m FlUOf - 

FLOAT AND SINK ANALYSIS % - DRY JWXS 

Elemcmtary Cumulofive Float Cumulative Sink 

Wa Ash - SulphvrR.T,U./l&i& fi ~R.T.U./I,B. m Ash Sulphur B.T.V./LR. -- 
~ 

, 
t 

1.30 

1.30 1.40 

i 1.40 1.50 
I 

: i 1.50 1.60 

1 1.60 1.70 

,I 
] 1.70 1.80 

' 1.80 
:! 

I~.90 

i 1.90 

TOTAI, 

0.0 

10.5 

35.6 

22.0 

16.0 

1.6 

a.3 

6.0 

100.0 

0.0 

7.0 

11.7 

22.4 

33.3 

40.5 

51.1 

68.4 
-I 
24.1 

0.0 

0.46 

0. 44 

0.36 

0.32 

0.26 

0.21 

0.18 

0.37 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

11,432 10.5 7.0 0.46 11.432 lno.o 24.1. 0.37 6,745 

10,376 46.1 10.6 0.44 10,617 R9.S 26,2 0.36 R,430 

9,054 653.1 14.4 0.42 10.112 53.9 35.7 0.30 7,115 

7,760 84.1 1R.O 0.4fJ 9,fG 31.9 44.9 0.26 ,5,829 

6,670 H5.7 18.4 0.40 9,ml 15.9 56.6 0.20 3,885 

b.611~ 9/l.O 21~.3 o.nn 9,167 14.3 58.4 0.20 3,573 

2,138 lOO.fl 24.1 0.37 8,745 6.0 68.4 n.18 2,138 

8,745 



-L- 
1423 D 45th Avenue NE Calgary Alberm. 1;2E 2P3 Tel&~&& 276 -9138 

VlCr. 840. AFE :! SW13 

D.IL ?tARCH 25, 1980 

"LPDIT MD. 780 - 0519 

OIDL" *o. 

Sample Identification - W.9.3.R. 7943 - 0001 

ANALYSIS % 

Lab. No. 80 - 3@C5 

RW :c.?rl 

SiO - 
2 

A1203 - 

so3 - 

PO - 
25 

Ti02 - 

43.72 Na20 - .70 

33.20 K20 - .22 

3.28 MgO - 
.a4 

2.37 cao - 
5.12 

1.79 7.08 
Fe0 - 

23 

ASH FUSION TEMPERATURE -‘c 

Initial Deformation - 

Oxidizing atm. Reducing ab-n. 

14h9 + 14L? + 

Spherical Temperature - 

Hemispherical - 

Fluid Temperature - 



WamcdiH~~onalhicesLtd .\ -5- 

1423 D d51h Avenue N.E Colgory Alberjq l?E 2P3 Te!.2.!&&‘& 276 - 9138 

Sample Identification - W.R.D.H. 7943 - 0001 Lab. No. 50 - 30°5 

- 28 HE+13 

ANALYSIS % 

SiO - 2 39.90 

A1203 - 30.11 

so3 - 
4.91 

PO - 2 5 

Ti02 - 

.2.73 

1.84 

Na20 - .69 

K20 - .24 

MgO - 1.21 

cao - 7.28 

Fe 0 - 13.01 
2 3 

ASH FUSION TEMi’ERATURE - ‘c 

Initial Deformation - 

SpLlericrI Ter-r.perature - 

Hemispherical - 

Fluid Temperabure - 

Oxidizing ah-n. 

1412 

1449 + 

Reducing ati - 

1329 

1339 

1351 

1360 



Sample Identificatim W.R.D.B. 7943 - - - 0001 Lab. No. 8o 3@05 

+ 23 HEX 1.30 - 1.x 
c2-v * 

ANALYSIS % 

AI0 - 27.79 
2 3 

so3 - 5.30 

PO - 5.84 
2 5 

TiO - 1.70 
2 

Na20 - 

K20 - 

MgO - 

cao - 

Fe0 - 
2 3 

.80 

.14 

1.3i 

12.03 

11.44 

ASH FUSION TEMPERATURE -‘c 

Initial DeFormation - 

Spherical Temperature - 

Hemi~nherical - 

Oxidizing atrn. 

1449 + 

Reducing atm. 

1323 

14L9 f 

Fluid Ternperat~re - 



I.423 D 45h Avenue N.E Colgcry~ AberIo. T;2E 2P3 lei&kQa 276 - 913s 

+ 23 HEX 1.50 - 1.30 
COM. 

Sample Identification - W.F..D.H. i943 - 0001 Lab. No. 80 - 3005 

ANALYSIS % 

Si02 - 47.78 Na20 - 

A1203 - 33.65 K20 - 

so3 - 1.58 
MgO - 

p2°5 - 
1.70 cao - 

Ti02 - 1.88 Fe0 - 
2 3 

.65 

-22 

.60 

3.83 

6.94 

ASH FUSION TEMPERATURE - ‘=C 

Oxidizing atm. Reducino abn. 

Initial Deformation - 

Spherical Temperature - 

14&Y + 144R + 

kemispherical - 



Sample Identification - G.R.D.S. 7943 - 0001 Lab. No. 50 - 3005 

+ 28 HEXI 1.93 S’T< *. ‘ 

ANALYSIS “/. 

Si02 - 

Al0 - 2 3 

so, - 

PO - 2 5 

Ti02 - 

51.02 Na20 - .69 

33.13 K20 - .22 

.23 Mg0 - .26 

.53 cao - 1.20 

1.85 Fe C - 
2 3 

5.72 

ASH FUSION TEMPERATURE - ‘C 

Oxidizing atr _ Reducing atm. 

Initial Deformation - 

Spherical Temperature - 

1443 + 1449 + 

Hemispherical - 

Fluid Temoera:ure - 



SAX'LE 1.3. W.R .D.U. 7939 A - 0001 

LAB. NO. 60 - 3004 

RAW ANALYSIS 

RAWHFAD + 28 - 28 

AS ANALYzm BASIS 

MOIS-inJ % (Ihii) 4.1 4.0 3.6 
ASH % 25.0 26.0 25.3 

VOUTILZ MATTER I 29.1 28.9 29.5 

'IxzD CAaON x 41.8 ,41.1 41.6 

TOTAL 100.0 100.0 100.0 

SLZPHUR x 0.50 0.50 0.56 

B.T.U./LB, .9,800 9,631 9,973 

H.G.I. 52.5 

DRY 3‘%s1s 
ASH ,” 26.1 27.0 26.2 

VOLATILE ?!!!;TER X 30.3 30.1 30.5 

B.T.U./LB. 10,21b 10,028 10,3@ 

+ 28 M 92.9 
28 M 7.1 

TEAL 100.0 

- 



. ,i -lO- 

W2ITI COW S.W?LES 

SAMPLE I.D. l4.FL.D.U. 7934 A - 0001 

LAB. NO. 80 - 3004 

COMPOSITS ANALYSIS 

cLF.AN COAL COK?. MIDDLINGS COW. 

9 1.50 S.G. '? 1.50 - 1.80 S.G. 

AS ANJ.LYZZ3 BASIS 
?401sm x 2.0 1.4 

ASH I 14.3 38.3 

VCLATILE WTTZR : 23.6 26.5 

FIX?ZX CAF3ON 4 50.1 33.8 

TUTAL 100.0 iOO.0 

SULPHIJR I 

B.T.U./LB. 

B.G.I. 

0.61 0.41 

11,840 8,023 

56.0 44.2 

DRY BASIS 

Asa % 

VOLATILE ?&Yl-ER % 

B.T.C./LB. 

lb.6 38.9 

34.3 26.9 

i2,C87 8,136 



I : 

‘Mxnock Hewry Pmfessioml Services Ltd. 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tel. 276-9138 

W.H.D.ll. 7Y39 A - 0001 
Sample ldcntificoriou 

i. 28 M 
Sizs fraction 

Lab. No. (51 
79 - 3004 Wt % of hood ,omplr 92.9 

FLOAT AND SINK ANALYSIS % - DRY RASTS 

Elamentory _~_ Cumulotivs Float Cumulative Sink 

Weighr Ash - sw!EB.r.u,/&!9!c Arh k!Lk,*T ,,I, /I.R. * Ash - Svlphur B.T.II./I.R. 

; 1.30 

' 1.40 

1.50 

l.GO 

1.70 

1.80 

1.90 

I 
, 

1.30 

1.40 

1.50 

1.. GO 

1.70 

1.80 

1.90 

4.8 

33.8 

17.3 

12.6 

20.5 

4 . 2 

4.6 

2.2 

mxL 1~00.0 

5.3 

12.7 

20.6 

29.Y 

42.4 

48.3 

54.2 

70.1 

26.6 

0.66 

0.62 

0.44 

0.43 

0 . 4 4 

0.37 

0.33 

0.2A 
-- 
0.50 

13,685 4.8 5.3 0.66 13,685 

12,423 38.6 ll.,R II.62 12,580 

11~,139 55.9 14.5 0.57 12.114 

9,394 68.5 17.3 0.54 11,630 

7,474 09.0 23.1 0.52 1.0,673 

h,m? 93.2 24.2 0.51 10.478 

5,283 97.R 25.7 0.50 10.234 

2,615 100.0 26.6 0.50 10,061 

10,066 

100.0 26.6 0.50 10,066 

95.2 27.7 0.49 9,884 

61.4 36.0 0.42 8,486 

44.1 42.0 0,41 7,446 

31.5 46.9 t3.60 6,666 

ll~.O 55.1 0.34 5.160 

6.8 59.4 0.31 4.420 

2.2 71). 1 0.28 2,615 



w wo~~RofelsimlseIv~LLd. -12- 

ri-sx 1423 D 45jh Avenue NE Calgary Alberm T2E 2P3 TeL.GSL&?& 276 - 5138 

i- 

Sample Identification - W.X.D.H. 7939A - 0001 Lab. No. 80 - 30°4 

PAX XZD 

ANALYSIS ‘/. 

Si02 - 49.34 Na20 - .63 

Al0 - 32.70 2 3 K20 .2/- - 

SO3 .- .25 MgO - .2a 
_ 

p205 - 3.24 2.34 cao - 

Ti02 - 1.62 Fe0 - i.15 

2 3 

ASH FUSION TSMPFRATURE - “2 

Oxidizing atm. Reducing am. 

Initial Deformation - 1449 + 1443 + 

Spherical Temperature - 

Hemispherical - 

Fluid Temperature - 



n -1s 
WmcdHi-xqFbfvsJonalSf-rvkesLLd 

c* 1423 D 45th Avenue N~E Calgary Alberlo 72E 2P3 Te&kLU& 276 -9~38 

Si02 - 

Al0 - 
2 3 

so3 - 
_ 

PO - 
2 5 

Ti02 - 

Sample Identification - W.R.D.H. 7939x4 - 0001 Lab. No. ** - 3o04 

- 28 sXD 

ANALYSIS % 

5o.io Na20 - -61 

29.68 K20 - .?A 

.69 .19 
MgO - 

3.22 
cao 

3.36 
- 

1.66 Fe0 - 
7.65 

2 3 . 

ASH FUSION TEMPERATURE - ‘c 

Initial Deformation - 

Oxidizing atm. Reducing ati _ 

1449 + lb49 + 

Spherical Temperature - 

tiemispherical - 

Fluid Temperature - 



vhn3&~profeujwKllserv~LLd : -14- 

I=+ I423 D 45lh Avenue N E Colgory Alberlo 72E 2P3 leKhf&L% 276 - 913e 

Sample Identification - W.R.D.H. 7939A - 0001 Lab. No. 8o - 3o04 

+ 28 EAJJ 1.30-1.50 

ANALYSIS % 
CO?!7 . 

SiO - 
2 

A1203 - 

so3 - 

p2°5 - 

Ti02 - 

40.26 
Na20 

.?l - 

32.66 K20 - -15 

39 MgO -. -29 

7.29 cao - 
5.99 

1.64 Fe203 - 
5.70 

ASH FUSION TElMPERATVRE - Oc 

Initial Deformation - 

Oxidizing atm. Reducing at-n. 

1449 + lU9 + 

Spherical Temperature - 

Hemispherica! - 

Fluid Temperature - 



worno&H2ixyf+ofd~lwiLtd. 
1423 D d5h Avenue N~E Colgoly kiberlo T2E 2P3 

“‘*o.,D,, Mineral Analysis of Ash 

.T CALGARY 

*“D,LCII WA?ITI 

“CPDIILD 10: GLE&% E. SEVE 

Sample Identtfication - W.R.D.H. 7939A - 0001 Lab. No. 8o - 3oo’ 

SiO2 - 

A1203 - 

so3 - 
- 

PO - 
2 5 

Ti02 - 

ANALYSIS ‘/. 

53.48 Na20 - 

33.15 K20 - 

.12. 
MgO - 

1.95 CaO 7 
2.15 

1.63 Fe203 - 6.20 

ASH FUSION TEMPERPTURE -‘c 

Oxidizing atm. Reducing stm _ 

Initial Deformation - 

Spherical Temperature - 

1449 f 1449 + 

Hemispherical - 

Fluid Temperature - 



~~H~PFofewiorxllWiLtd 
1423 D 45rh Averwe N.E colgory Aiberto T2E 2P3 

.*rD”, D,, Mineral Analysis of Ash 

A, CALGARY 

-“OJLCT‘ WAPITI 

ILPD~TLO 101 GLENN E. SEVE 

-I5- 

ie!&&??& _, 276 - 9138 

Sample Identification - W.R.D.B. 7939A - 0001 Lab. No. 80 - 30X 

+ 28 YE&II 1.90 SIX 

ANALYSIS % 

so2 ; Na20 - * 57 

=L. - .29 MgO .26 - 

P,O - 
25’ 

Ti02 - 

1.31 

.73 

ASH FUSION TEMPERATURE - ‘c 

Initial Deformation - 

Spherical Temperature - 

Oxidizing atm. Reducing ati. 

1449 f 1449 + 

Hemispherical - 

Fluid Temperature - 



wfl Moo& Hers4y professlonol sewices Ltd. 
ET 1423 D 45th Avenue N.E. Calgary Aiberta ?2E 2P3 Tel.276.9138 

GULF CANADA RESOURCES IXC. 

WA?ITTI TRENCH S.Q!?LES 

TRENCF! 6 ?.AGE i - a 

TFZKH 7 PAGE 9 - 16 

PILLAR 1 PAGE 17 - 2s 

PILLAR 2 PAGE 25 - 32 

SUB?fITT?3 ZECEMBER 6, 1970 

JOWX KAY, C.ZNG.,?I.IKST.E. 

LABORATORY MANAGER 



., 

WWnock Hersey Fbfeslonol Services Ltd. 
1423 D 45th Avenue N.E. Calgary Alberta TZE 2P3 Tel. 276.9138 

Sample Idcntificotion Whl'ITTI TRENCII fr Size fraction + 28 NESII 

Lab. No. (11 79 - 9034 Wt X of head sample 79.7 

Specific Gravity FLOAT AND SINK ANALYSIS % - Di7Y BASIS 

s - Fluot Efnmantory Cumulative Float 

Waighl & s* uwllh, m & Sulplwt m. 

--- 

1.30 0.1 

1.30 1.40 0.8 

1.40 1.50 39.7 

1.50 1.60 18.6 

1.60 1.70 12.1 

1.70 1.80 6.8 

1.80 1.90 7.3 

1.90 14.6 

'TOTAL 100.0 

SCREEN ANALYSIS 

PASSING IIETAINED WI-.X 

28 79.7 

28 0 20.3 

TOTAL 100.0 

4.6 

1.7 

10.4 

18.9 

31.4 

42.M 

49.3 

68.0 

28.1 

0 49 

0.45 

0.46 

0.41 

0 :30 

0. 24 

0.25 

0.22 

0.37 

12,866 0.1 

12,176 0.9 

lrl,OR2 40.6 

9,083 59.2 

7,753 71.3 

6,005 78.1 

5,093 85.4 

2,536 100.0 

7.891 

4.6 0.(+9 12,866 

7.4 0.45 12,253 

10.3 0.46 10,130 

13.0 0.44 9,MOl 

16.1 0.42 9,454 

1A.5 0.40 9,153 

21.1 0.39 8,806 

28.1 0.37 7,891. 



Warno& Hersey Profesiond Sewices Ltd. 
-t- 

CLIEPT - GULF CANADA RESOURCES 

SAMPLE I.D. - W~PTTTT TRCPJCZ~ 6 

LAB. N*. - 79 - 9034 RAW HEAD 

AS ANALYZED DRY BASIS 

INHERE?ii MOISTURE - 

ASH - 

VOLATILE UTTER - 

FI:ED CARBON - 

TOTAL 

16.5 

23.5 

29.0 

33.0 

100.0 

27.5 

33.9 

38.6 

100.0 

BTU;lb. - 6931 

SULPHUR - 0.34 

FREE %ISTCRE - 3.8 

'HAREGROVE GRINDASiLI'IY - 108.0 

8106 

c.40 

ASH FUSION TEMPEW.TURES 

INIT DEFORNATION - 

SPHtsICAL - 

OXIDIZING REDUCING 

1449 a l&h9 + 

FLUID - 



‘Jhncd Hersey Fbfmsionol kmkes Ld. 

CLIEKT - GULF CANADA RESOURCES 

SAM'LE I.D. - WAPITTI TRFafiCH 5 

LAB. NO. - 79 - 9034 + 28 MESH 

INHERENT t!OISTIJRE - 

ASH - 

VOLATILE IZATTEX - 

FIXED CARBON - 

TOTAL 

STU/lb. - 

SULPHUR - 

ANALYSIS % 

AS ANALYZED 

10.9 

24.6 

2s.2 

36.3 

100.0 

6980 

0.33 

-3- 

DRY BASIS 

27.6 

31.7 

GO.7 

100.0 

7832 

0.37 

ASH FUSION TEIIPEFm4TURES 

OXIDIZING REDUCING 

INITIAL DEFORlktTION - 

S?HERICAL - 

5UlISPHERiCAL - 

FLUID - 



CLIENT - GULF CANADA RESOURCES 

SA?lPLE I.D. - WApTTrT rR7x- 

uB. NO, _ 70 - 9034 - 28 XESH 

1h-HEREN-I NOISTURE - 

ASH - 

VOLAilLE MiTER - 

FIXED CARBON - 

TOTAL 

BTU/lb. - 

SIJLZHUR -' 

AS ANALYZED 

12.8 

24.3 

28.9 

33.4 

100,. 0 

6965 

0.35 

-4- 

DRY BASIS 

28.6 

33.1 

38.3 

100.0 

i98i 

0.40 

ASH FUSION TEXPFRATURES 

OXIDIZING REDt'CIKC 

INITIAL DEFO??LkTION - 1392 1336 

SPXERICAL - 1449 + 1406 

H~!IS~f-XRIC%L - . . 1432 

FLUID - 1449 + 



-5 

CLIENT - GULF CANADA RESOURCES 

SAHPLE IaD. _ WAPITTI TRENCH 6 

LAB. NO. - 79 - 9034 CLEAN COAL COMP. 150 FLOAT 

ANALYSIS X 

AS ANALYZED 

INHEREhT HOISTURE - 9.5 

ASH - 9.9 

VOLATILE KATTER - 36.7 

FIXED CARBON - 43.9 

TOTAL 100.0 

B'TJ/lb. - 9014 

SULPHUR - 0.44 

'&,RDGR"VE GRI>DABILITY - aa. 

DRY BASIS 

10.9 

40.6 

48.5 

100.0 

9959 

0.49 

ASH FUSION TEMPERATURES 

OXIDIZING REDUCING 

INITIAL DEFCR'IATION - 14L9 + 1449+ 

SPHERICAL - 

H~fICZ~?"?C.~ - I. -.%. 

FLUID - 



n-r 

Ki 
Womock &c-c-y profeuj-1 hvkes &i. -6- 
1423 D 4% kvenw N.E Colgcry Albert0 ‘12E 2P3 leL.%&82& 276 - 9135 

“lCD”l 0,, ~i~e=al Analysis of Ash IILL "0. 

.T Calgary rn.7~ December 7, 1979 

l aoJLCT: Wapitti Trench Samples mrro.r.a.780 - 0471 

-C.OIILO 10: Gulf Canada Resources OIDL” YO. 

Sample Identification - RAW HEAC TRENCH 6 Lzb. No. 79 - 9°34 

ANALYSIS 72 

Si02 - 50.4 Na20 - 0.:7 

Al0 - 33.0 K20 - 1.6 

23 

so3 - 2.8 MgO L 1.1 

p2°5 - 0.86 cao - 4.8 

Ti02 - 1.3 Fe0 - 3.1 
23 

VO 
2 s- Mn304 - 0.01 



DITL December 7, 1979 

“L.O”, q  0. 780 - 0471 

Si02 - 

Al0 - 
2 3 

so3 - 

p2°5 - 

Ti02 - 

Sample Identification - - 28 HE+ID TRE?iC:I 6 Lab. No. 79 - ooq4 

ANALYSlS % 

54.1 Na*O - 0.15 

K20 - 
2.0 25.0 

3,2 MqO L 1.5 

1.2 

1.0 

cao - 6.7 

Fe0 - 
2 3 4.1 

v2°5 - MnO - 0.02 
3 4 



Sample Identification - 1.50 CONE'. TRENCH 6 Lab. No. 79 - 9c3‘5 

ANALYSIS “/. 

Si02 - 49.7 Na20 - 0.06 

Al0 - 
2 3 34.7 K20 - 0.40 

so3 - 2.9 .MgO ;- 1.1 

p2°5 - 0.86 cao - 5.2 

TiO2 - 
1.3 

Fe203 - 
3.1 

vo 2 5 - MnO - 0.01 
3 4 



rI-53 
Wmock Hersey fbfesslonal Services Lta. 
1423 D 45th Avenue N.E. C‘dQOry Alberta T2E 2P3 Tel. 276.9138 

Somplc Idcntilicaticw WAPITTI TRENCll 7 Size fraction + 2R MESH 

Lab. No. (I) 79 - 3038 WI % of haod sample 82.9 

FLOAT AND SINK ANALYSIS % - DRY IiASIS 

Elementary Cumulative Float 

w* & Svlpl,ur w WeighI Ash - Sulphur “TJ,‘JJ,. 

1.30 

1.40 

1.50 

1.60 

1.70 

1.80 

1.90 

1.30 0.2 

1.40 0.4 

1.50 15.5 

1.60 30.3 

1.70 13.7 

1.80 8.6 

1.90 26.6 

4 . 7 

TOTAL 1.00.0 

SCREEN ANALYSIS 

PASSING RETAINED WT.% 

28 
82.9 

28 0 
17 I 

TOTAL 
100.0 

mnM 54, 

4.7 

9.H 

14.5 

19.7 

30.2 

39.3 

49.6 

65.2 

32.0 

0.49 

0 .4 0 

0.38 

0.34 

0.29 

0.23 

0.21 

0.17 

0.29 

12,763 0.2 

10,777 0~. 6 

9,654 16.1 

8,834 46.4 

7.4'3 60.1 

6,396 68.7 

4,506 95.3 

2,633 100.0 

7,135 

4.7 0.49 12,763 

R.l 0.43 11 ,439 

14.3 0.3n 9,721 

17.8 0.35 9,142 

20.6 0.34 8,757 

23.0 0.33 8,461 

30.4 0.29 7,357 

32.0 0.29 7,135 



Warreck Hemy F’mfaional Services Ltd. -lO- 

CLIENT - GULF CANADA RESOURCES 

SAMPLE I.D. - WAPITTI TRENCH 7 

LAB. NO. - 79 - 9038 RAW HEAC 

ANALYSIS 2 

AS ANALYZED 

INHERENT MOISTURE - 14.4 

ASH - 27.8 

VOLA?ILE x%TTER - 27.6 

FIX?ZD CAR3CN - 30.2 

TOTAL 
100.0 

BTU/ib. - 6168 

SULPWR - 0.27 

FREE UOISTURE - 9.7 

K%RIW;ROVE GRINDABILITY - 111.4 

DRY BASIS 

32.5 

32.3 

35.2 

lGO.0 

7204 

0.32 

ASH FUSION TEx?CRtT‘JRES 

INiTIAL DEFOP>LkTION - 

SPHERICAL - 

OXIDIZING REDUCING 

1419 + 1449 + 

HFZliSPHE~ICAL - 

FLUID - 



CLIENT - GULF CANADA RESOURCES 

SAi?PLE I.D. - WAPPITTI TRENCH 7 

UB, ~0. _ 79 - 9038 _r 28 MESH 

INHEREhiT MOISTURE - 

ASH - 

VOLATILE ?fATTER - 

?IXED CARBGN - 

TOTAL 

BTU/lb. - 

SULPHUR - 

ANALYSIS : 

AS ANALYZED DRY BASIS 

11.8 

29.4 

28.7 

30.1 

33.3 

32.5 

34.2 

100.0 

6322 

0.28 

100.0 

ilb6 

0.32 

-ll- 

ASH FUSION TEMPEUTCRES 

OXIDIZIKG REDUCING 

IXITIAL DEFO?&,TIGN - 

STHERiCAL - 

HEMISPKRICAL - 

FLUID - 



worodc H!mQy professional sefvices Ltd. 

CLIENT - GULF CANADA RESOURCZS 

SILwLE I,D, _ WAPITTI TRENCH 7 

LAB. NO. _ 79 - 9038 -28 NESH 

INHERENT KOISTURE - 

ASH - 

VOLATILE HATTER - 

FIXED CARBON - 

TOTAL 

BTU/lb. - 

SULPHUR - 

ANALYSIS Z 

AS ANALYZED 

12.0 

27.9 

28.5 

31.5 

100.0 

6415 

0.2i 

- 12- 

DRY BASIS 

31.7 

32.4 

35.9 

100.0 

7291 

0.31 

ASH PUSIOK TE?IPFFJAT'JRES 

OXIDIZING REDUCIKG 

INITIAL DEFORLLkTION - 1449 + 1432 

SPHERIC&L. - 1449 + 

HEHISPH2R:CAL - 

FLUID - 



-13- 

CLIEKT - GULF CANADA RESOURCES 

SA~FLE I.D. - !.lAPITTI TRENCH 7 

LAB. NC,, - 79 - 9C38 CLEAN COAL CONP. 1.50 FLOAT 

ANALYSIS a 

AS ANALYZED DRY BASIS 

INIiEREiiT MOISTURE - 8.0 

ASH - i2.2 

VOLATILE UTTER - 36.5 

FIXXD CARBON - 43.3 

TOTAL 100.0 

13.3 

39.6 

47.1 

100.0 

BTU/lb. - 8945 

SULPHUR - 0.38 

?ARXRCVE CRIXDABILITI - 96.2 

9721 

0.41 

ASH FUSION TE?iPE,PATIJRES 

INITIAL DEFO?XATION - 

SPYERICAL - 

HE?fISwmIC.AL - 

OXIDIZING REDUCIPiG 

1449 + 1449 + 

ELUID - 



womock Hemy profeulonol kvica !A. 
I.423 D 451h Avenue NE Col~ory Alberta T2E 2P3 

3L.O.1 D., nineral Analysis of Ash 

.I Calgary 

•*oJCCT~ Wapirti Trench Samples 

“nPO.,r0 70: Gulf Canada Resources 

-14- 

‘Temk&% 276 - 9136 

I,LL YO. 

D.,I December 7, 1979 

“LCOIT -0. 780 - 0471 

D”c3i.l “0. 

Sample Identification - RAW HEAD TREHCE 7 Lab. No. 79 - 9038 
. 

ANALYSIS % 

Si02 - 46.2 Na20 - 0.05 

A1203 - 33.6 K20 - 0.‘2 

2.3 1.6 
so - - 3 M~gO 

P2°5 - 0.72 cao - 9.2 

TiO=, - 1.3 
3.1 

Fe0 3 - 
2 

vo 0.01 

2 5 - MnO - 
3 4 



WorncdH=-qRofeulor;athrvkesLtd 
C-E-C: 

-15- 
1~23 D 45lh Avenue N E Colgory Alberlo 72E 2P3 Teb%bLLA’& 276 - 9135 

“‘PO.1 o*: Mineral Analysis of Ash *ILK YD. 

11 Calgary DIIL December 7, 1979 

'-oJLCTI Uapitti Trench Samples “‘CD”lr.0. 780 - 0471 

=C-ORTLD 70: Gulf Canada Resources O”DC” *o. 

Sample Identification - - 28 HEAD TXEENCH 7 Lab. No. ,., _ 9oT8 

ANALYSIS 76 

SiO - 
2 

47.3 Na20 - 0.09 

A1203 - 30.2 K20 - 1.3 

so3 - 2.1 MljO L ?.8 

p*05 - 0.84 cao - a.3 

Ti02 - 1.1 Fe0 3 - 4.9 
2 

vo 25- MnO - 0.02 
3 4 



“.FO”l or: Mineral Analysis of Ash FlLl MO. 

., Calgary o.,t December 7, 1979 

•-OJCCT~ k'apitti Trench Samples IS.cDIJ -0. 780 - 0471 

~CCO*TLC.TO: Gulf Canada Resources D"DL" MO. 

Sample Identification - 1.50 COMP. TRENCH i Lab. No. 79 - 9038 

ANALYSIS % 

Si02 - 47.6 Na20 - 0.21 

A1203 - 31.9 K20 - 1.S 

so3 - 2.2 M50 L 1.5 

.p*05 - 0.73 cao - 8.4 

Ti02 - 1.2 Fe0 3 - 3.2 
2 

VP05 - Mn30S - 0.0: 

i 



t7eQ 
Mmock Hersey ProfessIonal Servlces Ltd. 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tel. 276.9138 

Sample Idontificatian WAPITTI YII.LAI~ 1 Size fraction + 28 mSR 

Lab. No. (I) 79 - 9041 WI % of hood rompl. 89.2 

Specific Gravity 

&& - F Iw~ 

FLOAT AND SINK ANALYSIS % - DRY DASIS 

Elementary Cumulotiva Float 

WtV Arh - Sulphur w ti Ash Sulpllur~, - 

- 

1.30 0.1 4 . 5 0.45 

1.30 1.40 0.5 8.2 0.43 

1.40 1.50 33.6 13.4 rl.38 

1.50 1.60 21.2 21.8 0.36 

1.60 1.70 17.1 33.6 0.31 

1.70 1.80 8.2 41.6 0.29 

1.80 1.90 6.9 52.0 0.30 

1.90 12.4 10.2 0.23 

TOTAL 100.0 30.6 0.33 

SCREEN ANALYSIS 

PASSING IUTAYNED WT.% 

28 
89.2 

28 0 
111 8 

TOTAL 
100.0 

-MI 

12,853 0.1 

1 1 8 3 5 , 0.6 

Y.625 34.2 

R,321 55.4 

6,044 72.5 

5,552 60.7 

4,218 87.6 

1,773 100.0 

4.5 0.45 12,853 

7.6 0.43 12,005 

13.3 0.38 9,667 

lb.6 0.37 9,152 

20.6 0.36 8,607 

22.1 0.115 8,297 

25.0 0.35 7,976 

30.6 0.33 7,207 



Mrnock Hewy Profasional Sewiccs Ltd. -18- 

CLIENT - GULF CAGADA RESOURCES 

SAM'LE I.D. - WAPITTI PILLAR : 

LAB. NO. - 79 - 9041 FLAW HEAD 

ItJliERENI NGISTCRE - 

ASH - 

VOLATILE MATTER - 

FIXED CARBON - 

TOTAL 

BTU/lb. - 

SULPHUR - 

FXEE ?10ISTUP.E - 

ANALYSIS ;: 

AS ANALYZED DRY BASIS 

18.0 

:5.5 

28.4 

28.0 

31.2 

34.6 

36.2 

100.0 

6245 

0.31 

8.0 

XARDGROVS GRINXABILITY - 87.5 

100.0 

7616 

0.38 

ASI! FUSION TEXPFRATU2ES 

INiTIAL DEFOELtTION - 

SPEERICAL - 

tiE?iISPF1RICti - 

FLUID - 

OXIDIZI?IG .SEDUCING 

1449 + 1449 + 



CLIENT - GULF CANADA RESOURCES 

SAxPLE I.D. - WA'Tyy pT,,.4= 

LAB. NO. - ~q - q-,&, + 7~ x"c" 

INHEREh-I MOISTURE - 

ASH - 

VCLATILE WTTER - 

FIXED CARBON - 

TOT.AL 

BTU/lb. - 

SULPHUR - 

ANALYSIS i! 

AS ANALYZED 

11.6 

DRY BASIS 

28.3 32.0 

27.6 31.2 

32.5 36.8 

100.0 ICC.0 

6656 

0.34 

7526 

0.38 

-19- 

ASH FUSION TE?IPEWTUR~S 

OXIDIZING REDUCING 

INITIAL DEFOR?WTION - 

SPHERiCAl - 

HE?iISPHERICAL - 

FLU13 - 



-2o- 

CLIENT - GULF CANADA RESOURCES 

SAMPLE I.D. - '&PITT? PILLAR 1 

LAB. NO. - 79 - 9041 - 2s msH 

IN%EREhT VOISTURE - 

ASH - 

VOLATILE XkTTER - 

FIXED CARBON - 

TOTAL 

BTU/lb. - 

SULPHUR - 

ANALYSIS X 

AS ANALYZED 

13.1 

26.2 

29.: 

21.5 

100.0 

6669 

0.28 

DRY BASIS 

30.1 

33.6 

36.3 

100.0 

7673 

0.32 

ASH FUSION TMPEFATURES 

OXIDIZIKG REDUCING 

INITIAL DEFOMATION - 1449 + 1449 + 

SPHERICAL - 

FLUID - 



-21- 

CLIENT - GULF CANADA RESOURCES 

S/+~PLE I.D. - WAPITTI PILLAR 1 

LAB. NO. - 79 - 9041 CLEAN COAL CO?l?. 1.50 FLOAT 

AS ANALYZZD DRY BASIS 

INHERENT UOISTURE - 9.4 

ASH - 12.2 

VOLATILE UTTER - 34.4 

FIXED CARBON - 43.3 

TOTAL 
100.0 

13.5 

38.0 

48.5 

100.0 

BTU/lb. - a799 

SULPHUR - 0.42 

mMX3GZOVE GRIND.ABILITY - 96.2 

9729 

0.46 

ASH FUSION TEMPERATL'RES 

OXIDIZIX REDUCING 

INITIAL ZIEFORNAiiON - 1449 + 1416 

S?HERICAi - 1449 + 

HE?IISi't!!RICAL - 

FLUID - 



D.IZ December 7, 1979 

“Leo”7 -0. 780 - 0471 

Sampie Identification - RAW EUD ?ZLL.U 1 Lzb. No. 79 - 904i 

ANALYSIS % 

Si02 - 47.8 Na20 - 0.26 

Al0 - 32.8 
2 3 

K20 - 0.70 

so3 - 2.6 MgO - 1.2 

p2°5 - 1.1 cao - 8.3 

Ti02 - L.2 Fe0 2 3 - 2. 7 

“2O5 - MnO - 0.01 
3 4 



Wornodhxy~~~hkexhd. -23- 

ce 1423 D.45h Avenue NE CO/gory AberIo 72E 2P3 ‘lemA&‘& 276 - g13E 

-IPoll OF? Mineral Analysis of Ash VILE YD. 

II Calgary t..r1. December 7, 1979 

l “OXCTL Wapitti Trench Samples IIccom, *a. 780 - 0471 

“ECO.TXO 10: Gulf Canada Resources DIDL” *e. 

Sample Identification - - 28 HEAD PILLAR 1 Lab. No. 79 - 9041 

ANALYSIS “/. 

Si02 - 45.8 Na20 - 0.29 

A1203 - 24.4 K20 - 
1.9 

so - 3.4 MgO L 2.1 
3 

p2°5 - 1.6 cao - 13.3 

TiO - 1.1 Fe0 - 4.3 
2 2 3 

vo 2 5 - Mn304 - 0.02 



Ll,Dl, 0.I Hineral Analysis of Ash ,bLC “D. 

.I Calgary D.T< December 7, 1979 

*“oJ~C’: Wapitti Trench Samples “LCOIT MO. 780 - 0471 

“LCD”7ED 70; Gulf Canada Resources OCIOCI “0. 

Sample Identification - 1.50 cow. PILLAR 1 Lab* h’o, 79 - 9041 

ANALYSIS ‘/. 

SiO - 
2 

4i.0 a20 - 0.24 

Al0 - 32.4 
K20 

1.6 - 2 3 

so3 -’ 2.6 1.3 MgO - 

p2°5 - 1.1 cao - 8.8 

Ti02 - 1.4 Fe0 3 - 8 
2 

“2O5 - Mn304 - 0.02 



r,3-sla 
Wxnock Hersey Pmthionol Servlces Lto. 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tel. 276-9138 

Sample Identification . . . 9 Size kocrion 

Lob. No. (s) 70 - 9046 WI % al head sample 77.9 

FLOAT AND SINK ANALYSIS % - Ow BASIS 

Elementoty Cvnwletivs Float 

W* Arb Sulphw BTJ&~J, Weight Ash - - Sulplwr w. 

1.30 

1.40 

1.50 

1.60 

1.7o 

1.00 

1.90 

TOTAL 

PASSING 

1.30 0 2 

1.40 n.3 

1.50 17.6 

1.60 34.7 

1.70 22.0 

1.80 8.2 

1.90 11.4 

28 

TOTAL 

5.6 66.0 

100.0 29.3 

SCREEN ANAI.YSIS 

RETAINEI) WT.% 

28 77.9 

0 22.1 

4 9 

6.9 

13.8 

21.8 

29.3 

41 .l 

50.5 

0.40 14,408 0.2 

0.41 12,915 0.5 

0.37 9,716 18.1 

0.35 8,314 52.8 

0.31 7,317 74.8 

0.28 5,582 83.0 

0.24 4,513 94.4 

0.19 2,716 1fN.O 

0.32 7,410 

4.9 0.40 14,408 

6.1 0.41 13,512 

13.6 0.37 9,821 

19.0 0.36 0,831 

22.0 0.34 8,403 

21.9 0.34 8,124 

27.1 0.33 7,688 

29.3 0.32 7,410 

100.0 

_,̂ ... .~,*_,, ..,. ,...,_ -.. _- _..-_ -,- .~__ 



-26- 

CLIENT - GULF CANADA RESOURCES 

SkxpL~ I.D. - WAPITTI PILLAR 2 

LAB. NO. - 79 - 9046 RAW HEAD 

Ih8IEREN"I MOISTURE - 

ASH - 

VOLATILE tiT?ER - 

FIED CARBON - 

TOTAL 

BTU/lb. - 

SULPHUR - 

FREE ??OISTVRE - 

ANALYSIS % 

AS ANALYZED DRY BASIS 

14.2 

25.8 

30.8 

29.2 

30.1 

35.9 

34.0 

100.0 100.0 

6594 

0.30 

11.2 

7688 

0.35 

ti?RXROCE GRINDA3ISITi - 104.5 

ASii FUSIOG TEMPEP..ATURZS 

iKITIAL DEFOFJLATIOX - 

SPHERICAL - 

OXIDiZING REDUCING 

1449 + 1449 + 

HE!IIS?HERICAL. - 

FLUID - 



‘&bock Hersq Pmfessio~~l Sewicez Ltd. 

CLIENT - GULF CANADA RESOURCES 

SAHPLE I.D. - GAPITTI PILLAR 2 

LAB. NO. - 79 - 9046 + 28 XESH 

ANALYSIS z 

AS ANALYZED DRY BASIS 

INEERENT MOISTURE - 11.5 

ASH - 26.0 

VOLATILE %.T;ER - 30.3 

FIXED CAR30N - 32.2 

TOTAL 
100.0 

29.4 

34.2 

36.4 

100.0 

BTU/IS. - 6803 

SbXPHUR - 0.32 

-27- 

7686 

0.36 

ASH FUSION TEWEIMTURES 

OXIDIZING REDUCING 

INITIAL DSFOBWiION - 

SWERICAL - 

KEIIISPFzRICAL - 

FLUID - 



arnmk Hersey hfessio~l Sewices Ltd. 

CLIEE;T - GULF CA?:ADA RESOURCES 

ANALYSIS 2 

I%xEREE;T NOISTURE - 

ASH - 

VOLATILE %TTEZ - 

FIXED CARBCK - 

TOTAL 

BTU/lb. - 

SULPWR - 

AS ANALYZED DRY BASIS 

13.9 

25.i 

30.1 

29.9 

100.0 

30.3 

31.9 

34.8 

100.0 

6438 

0.30 

-28- 

7474 

0.35 

ASH XJSiON TEHPE.WT'TRES 

CXIDIZING REDUCI::G 

INIZAL DEFOMATION - 1416 1416 

SPSZRICAL. - 1443 + 1428 

HE?ISP~szCAL. - 1449 f 

FL:‘ID - 

.- 



Warmk Her-qPmfesional Services Ltd. -29- 

CLIENT - GULF CAKADA RESOURCES 

SkWLE I.D. - WAPITTI PILLAR 2 

LAB. NO. - 79 - 9046 Rlu' HEAD 

ANALYSIS 1: 

AS ANALYZED 

INHERENT XOISTLX - 9.0 

ASH - 12.6 

VOLATILE WTTER - 34.1 

FIXE3 CARBON - 44.3 

TOTAL 
100.0 

BTU/lb. - 8875 

SULPHUR - 0.41 

HARDGROVE GRI?IDABILITY - 94.7 

DRY BASIS 

15.8 

3i.5 

48.7 

100.0 

9755 

0.45 

ASH FUSION TE>!PE?dTCRES 

INITIAL DEFOR.'LATION - 

SPHEXICAL - 

~E3ISPHzRICAL - 

FLUID - 

oxIrJIzIx;c ?.5DUCIKG 

1449 + 1425 

16L9 + 



“iP0.l or: Mineral Analysis of Ash ,lLL "0. 

17 Calgary 0.7~ December 7, 1979 

.~OJCCT; Wapitti trench Samples “LCO”I MO. 780 - 0471 

"L~O"1ZO 1*; Gulf Canada Resources D"DC" YD. 

Sample Identification - RAW HEAD PILLX 2 Lab. No. 79 - 9046 

ANALYSIS 72 

SiO - 42.7 
2 

Na20 - 0.20 

Al0 - 28.9 K20 - 1.4 
23 

so3 - 3.3 MgO L 
I.2 

p2°5 - 3.0 cao - 13.6 

Ti02 - 1.1 Fe0 - 2.6 
23 

vo 0.03 
25- Mn304 - 



Won-dtimcyProfPul~~hk~ttd. -31- 

1~23 D c5rh Avenue N.E Co/gory Ai’&!10 12E 2P3 Te!&k&‘& 276 -91x 

Sample Jdentification - - 28 HEAD PILLAR ‘2 Lab. No. 79 - 9OL.6 

ANALYSIS % 

SiO - - 0.28 
2 

42.7 Na*O 

Al0 1.7 - 27.2 - 
2 3 

K20 

so3 - 3.8 MgO L 5 

PO - 
2 5 

TiO - 
2 

v2°5 - 

3.4 

0.97 

cao - 13.5 

3.0 
Fe0 - 

2 3 

0.04 
MnO - 

3 4 



Sample Identification - 1.50 COX’. PILLAR 2 Lab. No. 79 - 90&6 

ANALYSIS % 

SiO - 42.7 Na20 - 
0.19 

2 

A1203 - 29.1 K20 - 1.5 

so3 - 3.1 MgO k 1.2 

p*05 - 3.0 cao - 13.7 

Ti02 - 1.1 Fe0 2 3 - 2.6 

vo 2 5 - Mno - 0.03 
3 4 



Gulf Canada Resources, Inc. 
Wapiti Project 

COAL QUALITY EVALUATISi 

1. Introduction 

This preliminary assessment of the quality of the coal in 
the Wapiti deposit is, essentially, based on the information 
derived from the following trench and borehole core samples: 

I.D. Lab No. 

Trench 3 75-9034 
Trench 4 79-9038 
Trench X 79-9041 
Trench B 73-9046 
Borehcle 7935 80-3004 
Borehole 7943 80-3005 

The analytical progra;nme for the above samples was suffi- 
ciently detailed to provide good information with regard to 
raw coal quality, washability characteristics and Tossible 
clean coal qualities. However, the geological report has 
show. that the samples were collected from locations which were . 
very close to the surface. In fact, all of the trench samples 
were collected from outcrop samples at the surface and bore- 
hole 7~9.<3 intersected the seam about 13 metres below the surface. 
Only borehole 7933 intersected the seam at any death (30 metres 
below the surface). 

It is ver'j likely, therefore, that the only sample that had 
not been oxidized was 7333. 

We would expect the saLmple from 7343 to be less oxidized 
than the trench samples. However the geologist's report stated 
that water was present in the hole where the core from 7943 was 
extracted, which indicates that the sample could be oxidized 
to some degree. 

Oxidation most seriously affects moisture content and 
calorific value, both of which are indicators of coal rank. It 
is likely, therefore, that the asparent ran!< of the oxidized 
sample will be less than the rank of the non, or partial.ly, 
oxidized samples. 

However, oxidation should not affect the sink-float character- 
istics of the coal nor the characteristics of the ash (ash 
fusion temperature and mineral analyses of the ash). 



Gulf Canada Resources, Inc. 
Wapiti Project 

2. Raw Coal Quality 

A summary of the raw coal values is shown fn Table 1. 

The raw ash content of all of the sanples Is quite consis- 
tent at about 25%. Cwerall, the quality of the trench samples 
does not appear to vary very considerably. mwever, the inherent 
moisture, Hardgrove grindability and calorific value levels between 
the trench samples and core samples do vary considerably. Since 
the geologists assure us that al? of the samples are from the 
same coal seam, we can only deduce that these variations are 
attributable to oxidaticn. 

3. Ccal Rank 

According to ASTX D385, low rank coals are classified 
accord& to their moist, nir.eral xatter-free Stu content. "Yoist," 
however, refers to coal containing its natural inherent or bed 
??oist,lre, but notixluding water adhering to the surface of the 
coal. 

Normaliy, in low rank coals, ' equilibrixz moisture" contents 
are pexf armed and thev are considered to be equivalent to the 
Se& noisture describe; above. 

ZquFlibriun ;noist,ure contents were Ferformed on raw and 
clean coal samples from holes 7043 and 7939 as follows: 

Hoie No. Fraction E ilibriurn Moisture? 

7939 Raw Coai 7.54 

7939 ?:oats G? 1.50 s.g. 19.05 

7943 Raw Coal 25.9% 

7943 Floats @ 1.50 s.g. 19.1% 

The results, again., are somewhat erratic. in particular, 
the equiiibrium moisture level for the raw coal fraction from 
bole 7939 appears to be anomalous. Therefore, for the purpose 
of calculating the coal rank, we have assxed as equilibrium 
rnoisture level of 19% for ali of the samples. The ir.dicated 
rank values are shorn in Table 2. 



Gulf Canada P,escurces, Iac. 
Wapiti ?roject 

It can be seen that the indicated moist nineral matter- 
free Btu contents vary from 8900--11230. These results suggest 
that the unoxidized coal (as represented by hole 7939) will be 
in the subbituminous A class and the oxidized coals (say within 
10 metres of the surface1 will be in the sub B and sub C classes 
depending upon the degree of oxidation. 

1n future drilling and sm>ling programmes, serious con- 
sideration should be given to determining the degree and 
extent of the oxidized, partially oxidized and unoxidized coals, 
since the calorific value of the saleable product will be directly 
related to the degree of oxidation in a project such as this, 
where much of the coal is ciose to the surface. 

d . . Washabilitv Characteristics and Clean Coal Values 

Although the washability characteristics of the coal saz?ples 
varied slightly, certain general trends.could~be seen. 

It was initially hcped that a good ciean product could be 
"creamed" off at a low s-g. cut. All of the sink-float results, 
however, show that this would not be possible, since there is 
very little float coal at 1.43 s.g. Indeed, most of the coal 
occurs in what would nomally be referred to as the "middlings" 
fraction, i.e. l-50--1.80 S-g. 

This coal definitely has difficult washability characteristics 
and s ig"ificant yield losses can be expected from comentional 
washing circuits (particularly jigs and water-only cyclones). 

Figures 1 and 2 show the yield-ash and yield-s.g. relation- 
shim for the six samples. 

If we consider 70% an economic yield level for such a coal, 
then the clean coal as:? level (dry) will be between 15 ahd 23%. 
Figure 2 shows that this would correspond to a cut point between 
1.60 and 1.70 s.g. ithe Trench 4 yield--s.g. results appear to 
be anomalous). 

It is difficult to predict clean coal quality (particularly 
in terms of "as received" calorific valuei due to oxidation 
levels throughout the property. ThUS, Table 3 shows the pre- 
dicted clean coal quality levels for oxidized and unoxidized 
sanples. 

We have also calculated the assumed "as received" raw coal 
quality for oxidized and unoxidized coal with 18% total xois- 
ture included (Table 4). 



Gulf Canada Resources, Inc. 
Ma?iti Project 

A comparison of Tables 3 and 4 reveals that washing this 
coal will probably only increase the Btu level by 1000 Btujlb 
at the expense of loosing about 30% of the coal. Experience 
suggests that such a trade-off would not be beneficial and thus, 
washing does not appear to be an attractive progosition for this 
particular deposit. 

The surmary of the mineral analyses of the ash, shown in 
"able 5, shows that the ash characteristics of the coai samples 
are acceptable and consistent. 

3. Conclusions 

It has been difficult to assess the true quality of the 
coal in the Raciti deposit, since the majority of the samples 
were collectedLfrom trenches or boreholes that were close to the 
wrface. The result was that t.hese semples were oxidized and 
their corresponding calorific val?ue levels were dqressed. 

In future exploration ?rograr.res it will be necessary to 
determine the degree and extent of cxidired coal in this deposit. 

The raw coal aspears to have a dry ash content cf about 
253 and an "as received" moistlure level of about 18--20%. The 
"as received" calorific val,Je of the raw coal will vary fro3 
6200--8353 Etu/lb depending u?on the degree of oxidaticn. 

A very substantial prqortion of the ccal exists in the 
1.50--1.80 s.g. range and relatively small proportions in the 
floats at I.10 s.g. ad sinks at 1.80 s.g. This coal, therefore, 
would be very diffic-lt tc wash. Ye predict that the caiorific 
ValLe of the clean prod-ct wculd only be about 1OGO Btu/lb higher 
than the rav coal, at a yield level cf 70%. Such results do 
not indicate that washing would be an attractive economic 
proposition. 



Gulf Canada Eesources, Inc. 
T-‘apiti Project 

TABLE 1. 

summary of Fcaw Coal Values (as sanpied) 

Inherezt Free 
Sanple I.D. Moisture% Ash% 5% Moisture% HGI Btu/lk. 

Trench 3 14.5 23.5 0.34 3.8 108 6931 

Trench 4 14.4 27.8 0.27 3.7 114 6168 
Trench A 16.2 25.6 0.31 8.0 38 6245 

Trench B 14.2 25.8 3.30 11.2 ?05 6594 
csre 7943 11.0 22.2 0.38 - 62.2 7076 

Core i939 4.1 25.0 0.50 - 52.5 98CO 



TABLE 2. 

Gulf Canada Resources, Inc. 
Wapiti Project 

Indicated ASTM Coal Rank Values 

ASTE 
Sample I.D. Dry Ash% Dry Btu/lb. xoist, Mn!f Btu Rar.k 

Trench 3 10.9 3953 8916 sub C 

Trench 4 13.3 9721 8913 sub C 

Trench A 13.5 9729 893i sub C 

'?rer.ch B 13.5 9755 8987 sub c 

core 7943 11.0 10,645 9580 sub B 

Core 7939 14.6 12,087 11230 sub A 



GUlf Canada Resources, Inc. 
IWa~iti Project 

TABLE 3 

Predicted "As Received" Clean Coal Quality Values 

Sanple Total Yoisture% Ash* S% Stu/lb Yield% 

Oxidized Samples 20 14.0 c.30 7350 70 

Unoxidized Samples 20 14.0 0.30 9300 70 

T.WLE 4 

Predicted "AS Received" Raw Coal Quality Valxes 

SarTle Total .Moisture% ASh% 3% Btc:/lb Yield% 

Oxidized Samples 18 21 0.29 6200 100 

cncxidized Sa-cles 18 2: 0.29 8350 100 



GUlf Canads. Resources, Inc. 
bkiapiti Project 

TABLE 5 

Conparative Infornation on Mineral Analyses of Ash il.50 s.g. floats) 

Initial Deformation 
Sample Tenp OC(R) Fe203 Si02 

Base/AcLd - - Ca0 Al*03 

Trench 3 Al449 0.12 0.50 1.43 

Trench 4 +1449 0.18 0.38 1.49 

Trench A 1416 0.13 0.32 1.45 

Trenck 3 1423 0.25 0.19 1.47 

7943 i323 0.43 0.95 i.12 

7939 1449 0.21 '.4i 1.23 
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1.0 SUMMARY 

Gulf Canada Resources Inc. acquired a block of 484 

coal licences covering an area of 142 980 hectares iocated 22 to 120 

kilometres south of Dawson Creek, British Columbia. The licences 

cover a large area of Upper Cretaceous Wapiti Formation strata. A 

few reports of coal occurrences in this area of the Wapiti Formation 

had been made in the past but no definitive work had been 

undertaken to investigate the extent or development of these coals. 

Three phases of explora?ion have been carried out to 

the present time including mapping, trenching and the drilling of 47 

rctary drill holes. This wploration has shown that an area which 

might be suitable for surface mining operations is located in the 

northwest sortion of the property, while an adjacent area, in the 

central northern portion of the property, might be mineable by 

underground methods. 

A total resource base of 832 million tonnes of coal in 

place in seams greater Than 0.5 m has been calculated for the Wapiti 

Coal Project. Of this figure, 30.2 million tonnes in place of inferred 

reserves have been calculated for the surface mining prospect at a 

limiting R.O.M. metric ra:io of IO/l udhile 117.5 million tonnes of 

inferred reserves have been calculated for the potential underground 

mining area. These reserves are located in a single seam referred to 

as Seam No. 1, which is located at the base of the Wapiti Formation. 

! 
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2.0 INTRODUCTION 

The Upper Creraceous Wapiti Formation and its 

equivalents are a known thermal coal-bearing uni? in areas of the 

Alberta Plains. In central and southern Alberta, various companies 

are currently conducting exploration and developing mine plans with 

a view to mining economic coal deposits in this formation. The 

initial information leading to those mine developments was usually 

gained frxm old reports of mining operations, warer well data, and 

surface outcrops. 

GuE Canada Resources Inc. acquired coal !icences 

which overlie Wapiti Formarion strata in an extensive area of 

northeasxern British Columbia. Unlike many of the equiva!enr 

Upper Cretaceous coal occurrences in central and southern Alberta, 

no past records of mining activities or wa?er well data were 

avaiiable. In fact, a few verbal reports of surface exposures of coa! 

and the logs of nearby gas we!ls were the only sources of 

information on the development of coal in this area, prior to Guif 

Canada’s exploration program. Consequent!y, licences were 

acquired covering a large area so that all porential!y economic 

deposits of coal in this formation could be evaluated. 

The following report describes the results of the 

exploration carried out to daL, +A within that area which is referred to 

as the Wapiti Coal Property. 

-j- 



The raw coal from the analyzed drill hole and trench 

samples on the ‘Wapiti Project aspean to have a dry ash content of 

about 25% and zn “as received” moisture level of about 18 - 20%. 

The “as received” calorific value of the raw coal will vary from 6200 

- 8350 Btuilb depending upon the degree of oxidation. 

A very substantia! proportion of the coal exists in the 

1.50 - 1.80 s.g. range and relatively sxall proportions in the floax 

at 1.40 3.g. and sinks at 1.80 5.g. This coal! therefore, wou!d be very 

difficult to wash. It is predicted tha? the calorific value of the 

cleul product would only be about 1000 Btu/ib higher than the raw 

cc.4, at a yield level of 70%. 5uch results do not indicate thar 

weshing wou!d be z.7 attractive economic proposition. 
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3.0 LOCATION AND ACCESS 

The Wapiti Coal Property consists of 484 coa! licences 

covering an area of 142 980 hecrares, including licences which were 

issued during the course of the 1979 exploration program. The 

licences are wholly owned by Gulf Canada Resources Inc. and are 

located in northeastern British Columbia 22 to 120 kilcmezes south 

of the town of Dawson Creek. A portion of this area will be 

retained for fucher exploration. The locarion of :he Wapiti coa! 

iicences is illustrated by Figures 1 and 2, and The !egal descriqtion 

of each licence is included in .Appendix I. The coal licences are 

summarized on Table 1 beiow. 

TSe Wapiti Coal Property has been divided into two 

exploration areas, the Kiskatiraw Block and the Iris Lake Block. 

Both blocks cover areas of :he coal-bearing tipper Cretaceous 

Wapiti Formation strata lying on the Alberta Plateau. The Plateau 

has been dissected by erosion and the relief of the property varies 

from 730 ?o 1 265 metres. 

The area is covered by forest and contains some 

muskeg swamps. Logging activities and exploration for oil and gas 

have resul?ed in the construction of a network of roads and seismic 

!ines ,which provide good access to most parts of the property. 

Several major gravel roads suitable :or hauling heavy equipment are 

located within :he western part of the Kiskatinaw Block. Two roads 

cross the northern poriion of the Iris Lake alock. The seismic lines 
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in both blacks provide gwd acces in winter when the muskeg is 

frozen. 

The British Columbia Railway and Northern Alberta 

Railway pas through Dawson Creek as indicated on Figure 1. The 

distance by rocd from the northern portion of the Kiskatinaw Block 

to Dawson Creek is 50 kilometres. 

- 5- 



Mao Sheet 

93-I-9 

93-I-15 

93-I-16 

93-P-2 

93-P-7 

93-p-a 

93-P-9 

93-P-10 

TABLE NO. 1 

Summary of Wapiti Project 

Coal Licences 

Blocks Hectares 

K. L 5 383 

H, I 3 575 

C-E 4 484 

A-C, E-L 4j 3?7 

A-D, F-K 54 493 

Q-F, K, L 21 192 

c, D 4 !llr, 

A-C 4 115 

Licence Nos. 

4758 - 4774 

5156 

4775 - 4785 
4801 

4786 - 4800 

4802 - 4927 

5314 - 5345 

4925 - 5~74 

5341 - 5375 

5075 - 5126 

5379 - 5395 

5127 - 5141 

5142 - 5155 
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area were first initiated by Gulf Canada Resources Inc. 

during January, 1979 on the basis of information obtained 

from the Phase I study. 

Phase II exploratim was accomplished between 

August 13 and September 2, 1979. Of the initial Wapiti 

Project licences, rotary drill holes W RDH-7901 through 

7908, totailing 593 metres were drilled in the northern 

pcrrioo of the Kiskatinaw Block. A bulldozer was used to 

ccnstruct two trenches in existing quarries, one of which is 

near Muskeg Lake, and the second is located at mile 44 on 

the Feller’s Heights road. Five additional trenches were dug 
i 

by hand in the same area. 

Phase II also included an aerial photographic survey 

designed to provide photographic coverage of the entire 

property. The survey was conducted during September, 1979, 

at an altitude of 25 000 feet. These photographs have been 

used to prepare a new metric topographic map for a small 

area north of Muskeg Lake at Salt Creek. R.U. Hardy and 

Associates Ltd. of Calgary carried out the aerial photography 

and prepared the new topographic maps. 

Bertram Drilling Ltd. of Carbon, Alberta, carried out 

the Phase II drilling program using a Nodwell-mounted 

Mayhew 1000 drill rig. Roke Oil Enterprises of Calgary 

-8- 
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4.0 EXPLORATION WORK 

_- 

Exploration by Gulf Canada Resources inc. in the 

Wapiti Project area consisted of three phases, Phase I was a 

program of literature research on the geology of the area. That 

study cuiminated in the application for licences during the months 

of January and June, 1979. Phase II involved the construction of 

several trenches and the drilling of eight rotary drill holes. 

Published geological maps and limited reconnaissance geological 

mapping by Gulf personnel provided the data sources used to direct 

the Phase II drilling and trenching. Phase III included additional 

geological mapping and the completion of a further thirty-nine 

rotary drill holes. 

Exploration commenced cn August 13, 1979, and 

ceased on February 14, 1980 at the close of Phase III. The 

exploration work undertaken in all three phases is summarized by 

coal licence on Table 2, and is illustrated on the coal licence and 

exploration work map (Drawing Nos. Wp-Dwg. 7901 and 

Wp-Dwg. 7902) included with this report. Field personnel were 

accomodated in a mote1 in Dawson Creek, B.C., consequently no 

field camp was required. 

4.1 Phase I and II Exploration 

Applications for coal licences in the Wapiti project 

-7- 



provided geophysical logs of the drill holes, and Borek 

Construction Ltd. of Dawson Creek supplied the bulldozer for 

trench construction. Both airborne and road support were 

employed during the drilling program. 

-9- 
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TABLE NO. 2 

Explmatim Work on the 

Wapiti Coal Project 

..- 

Licence ido. 

5137 
5147 
5068 
5106 
5121 
5037 
5027 
505 1 
5053 
N71 
5047 
5049 
5083 
5007 
4984 
5002 
4982 

4995 
4998 
4980 
4993 
5397 
5386 
4979 
4952 
49 37 
4969 
4956 
4921 
4875 
4894 
4917 
49 13 
4855 
4841 
4845 
4839 
4822 
4828 
4819 
4820 
4800 

Drill Holes 

W RDH-7912 
W RDH-14A & 148 

01 
13 
15 
02 
37 
03 
18 
16 

z: 
38 
20 
05 
06 

39,39A, 43 

Trenches Mapping 

Reconnaissance 
Mapping on 
all Licences 

07 

Tr. 1 
Tr.2 
Tr.3 
Tr.A 

19 
17, !7A 

40 
41 

21 
22 

2 
21 
35 
34 
25 
09 

10, 10A 
30 
11 
29 
27 
33 
26 
28 

42, 32 

Tr.4 

Tr.5 

Tr.0 
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The Phase II exploration program was supervised by 

Mr. R.S. Versosa, P.Eng., a consulting geologist. Mr. 

Verzosa’s report is included as Appendix II. 

4.2 Phase III Exploration 

4.2.1 Summary 

Phase III comprised bath helicopter and road supported 

geological mapping and rotary drilling. The dominant 

portion of the exploration work was directed towards 

the Kiskatinaw block; however, two rotary holes were 

drilled along the Kinuseo Creek road on the Iris Lake 

block. The site of a third drill hole (W RDH-79311, 

selected during a snowstorm was incorrectly located 

west of the Iris Lake licence block. 

4.2.2 Geological .&lapping 

Phase III reconnaissance geological mapping at 

150 000 scale, provided information for the whole of 

the Wapiti project area and was carried out during the 

months of October and November, 1979. The 

objectives of the mapping program were to locate the 

coal zone at the contact between the Wapiti and 

Puskwaskau Formations, and define the 

stratigraphy of those formations. This work was 

undertaken using a Bell 206 Jet Ranger supplied by 

Maple Leaf Helicopters Ltd. of Chetwynd, B.C. 

- 11 - 
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lines, to assist the truck-mounted rig, and to ploti 

S”OW. A Caterpillar D6 tractor owned by W. & J. 

Schilling of Chetwynd was also used toward the end of 

Phase III. 

Project Supervisor for Phase I was Brian Flynn of Gulf 

Canada Resources Inc. Reporting to Mr. Flynn, but 

directly responsible for field operations, preparation 

and writing of reports were senior personnel of 

Norwest Resource Consultants Ltd. of Calgary. Staff 

on the project reporting to the Norwest supervisor 

included both Gulf and Norwest personnel, 

4.2.4 Reclamation 

Careful planning prior to and during field activities 

resulted in a minimal amount of land disturbance. 

Consequently, the requirements for reclamation are 

small. To minimize land disturbance, slashers were 

employed to cut windfall and cease secondary growth 

into four foot sections. The bulldozer then scraped 

the remaining light brush from the frozen ground, 

which left the shrub roots and grasses undisturbed. 

The bulldozer stacked all the slash along the margins 

of the access routes and drill sites. A very small 

amount of new line was cut where soft ground 

conditions were encountered on the existing seismic 

lines. The impact on the environment, resulting from 

- 13 - 



The geology maps included with this report 

(Wp-Dwg 7903 to Wp-Dwg. 7911 inclusive) are a 

compilation of the data obtained from the 

reconnaissance mapping and from the drill holes. 

4.2.3 Rotary Drilling 

The Phase III program included thirty-nine drill holes 

for a total of 6 328 metres. Two drill rigs were 

employed during this part of the program. Drill holes 

W RDH-7909 through 7919 were drilled by Bertram 

Drilling’s !Mayhew 1000 drill rig. Alberta Southern 

Exploration Drilling Ltd. drilled W RDH-7920 through 

7943, as well as the holes designated 7910A, 7917A, 

and 7939A. Alberta Southern’s rig is a truck-mounted 

Ingersoll Rand Cyclone 60, which has rhe capacity to 

drill to depths in excess of 300 metres. Drill holes 

W RDH-7939A and 7943 were cored through the coal 

seam interval. Helicopter and road support were 

provided for the Phase III drilling program. 

Cutting samples were collected from the rotary drill 

holes and geophysical logs were run by Roke Oil 

Enterprises. Those logs are included in Appendix VI. 

AlI drill hcles were located cn existing roads and 

seismic lines. A Caterpillar D7 tractor, owned and 

operated by P. Demeulemeester of Chetwynd, B.C., 

was used to clear and stack brush along-the seismic 

- 12- 



the Phase Ii and III exploration programs was minimal 

and the amount of reclamation work completed and 

proposed is detailed in a report entitled “Annual 

Report of Reclamation 1979 - 1980 - Wapiti Licences, 

Permit N*C-125”, submitted to the Senior 

Reclamation Inspector in March, 1980. 

4.2.5 List of Personnel 

The following Gulf personnel, consultants, and 

contracting companies participated in the exploration 

work on the Wapiti project: 

- I4 - 
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GULF PERSONNEL 

B.P. Flynn 

G.E. Seve 
P. Bolton 

C. Gosson 

C . Davison 
S. Barron 

C. Hellyer 

D. McVicar 

M. Miller 

CONSULTANTS 
Norwest Resource Consultants Ltd. 

Independent Geological Consultant 

CONTRACTING COMPANIES 
Bertram Drilling Ltd. 

Alberta Southern Exploration 
Drilling Ltd. 

Roke Oil Enterprises 

IMaple Leaf Helicopters Limited 

R.M. Hardy & Associates Ltd. 

Warnock Hersey Professional 
Services Ltd. 

P. Demeulemeester 

W & J Schilling 

E.V.L. Joint Ventures 
Trail Inn, Dawson Creek 

Gulf Canada Ltd. 

Bassini’s Shothole Plug & 

Control Services Ltd. 

Lyrden Transport Inc. 

Project Supervisor 

Geologist 

Geologist 

Geologist 
Geologist 

Geological Assistant 
Field Assistant 

Field Assistant 

Field Bookkeeper 

C.R. Jordan 
P. Geol. 

G.L. Hoffman 
P. Geol. 

D.F. Symonds 
P. Eng. 

R.S. Verzosa 
P. Eng. 

Rotary Drilling 

Rotary Drilling 

Geophysical Logging 

Helicopter 

Cartography & Survey 
Coal Analysis 

Heavy Equipment 

Heavy Equipment 

Slashers 

Field Accommodation 

Bulk Fuel Supply 

Reclamation 

Heavy Equipment 
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5.0 STRATIGRAPHY 

The Wapiti Coal Property overlies areas of coal- 

bearing Upper Cretaceous Wapiti Formation, which is the youngest 

formation in the Dawson Creek area. The exploration drilling 

program was designed to intersect the coal zone located at the base 

of the Wapiti Formation. Several drill holes also penetrated 

portions of the underlying FUkwaskau and Bad Heart Formations. 

The nratigraphy of the Wapiti, Puskwaskau, and Bad Heart 

Formations is summarized in Table 3 and these formations are 

described in detail below. 

5.1 Bad Heart Formation 

The Bad Heart Formation was intersected by drill 

holes W RDH-7930 and 7932, and found to be approximately 

ten metres thick. The upper portion of the Bad Heart 

Formation consists of clean, fine to medium-grained, well- 

sorted lithic sandstone and probably represents a beach or 

barrier bar environment of deposition. The formation 

becomes progressively silty in its lower portions, and its 

contact with the marine mudstone of the underlying Muskiki 

Formation has a gradational character. 

5.2 Puskwaskau Formation: Dowling, Thistle, and Hanson 
Members 

The contact between the mudstone of the lower 

Puskwaskau Formation and the sandstone of the underlying 

I- < 
._. 
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WAPITI COAL J’R0.JF.I 

l‘able of Formations 

TARLE 3 

Wapiti 

Fine- to coarse-LJaincd sandstone, 
siltstone, carhonaccous mudstone, 
coal, and conglorneratc. A fairl~y 
continuous coal seain inarks the 
base of this forlxrtion throughout 
the project area. Other 5eaiu11s 
appear to be discontinuous. 

Churlgo 

Mediinn-grained litliic sandstone, 
usually wel~l-sorted Rncl ~nassive, 
containing occasional pebbles. 
Si.1 t content increases toward 
base. Gradati~onal contact with 
tbnson Member. 

10 111 

Puskwaskau 
----- -- 

Dark grey concrctionary marine 
I lanson. siltstone and Jludstone. A 1 nl 
‘Thistle, hentonitic bed occurs 43 m below 200 111 

6 the top of the Chungo Mtinber. 
Lbwl~ i ng The Hanson, Thistle, and Dowling 

Meirtbers were not d,i Eferentiated 
during the exploration progrun. 

Had Heart 

Fine- to nrediun-grained, well- 
sorted sandstone, becoining 
silty towards hose. Gradational 
contact with underlying Muskiki 
I?II. nuls tones. 

10 1” 
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Bad Heart Formation is conformable but abrupt. The dark 

grey mudstone of the Puskwaskau Formatim is marine in 

origin and contains frequent sideritic concretions. This 

portion of the formation is sometimes divided into the 

Hanson, Thistle, and Dowling Members, with the central 

Thistle Member being calcareous, compared with the Hanson 

and Dowling &Members, but no attempt to differentiate these 

three members was made during the 1979 - 1980 exploration 

program. 

5.3 Chungo Member, Puskwaskau Formation 

The Chungo Member of the Puskwaskau Formation is 

almost identical to the Bad Heart Formation. Both units 

consist of a coarsening upward sandstone sequence about ten 

metres thick, culminating in several metres of clean, well- 

sorted lithic sandstone at the top. Both units are also 

characterized by gradational lower contacts with underlying 

mudstone formations, and by abrupt upper contacts with the 

overlying strata. 

The Chungo Member, like the Bad Heart Formation, 

probably represents a beach or barrier bar environment. The 

Chungo Member is overlain by the marginal marine and 

nonmarine sediments of the Wapiti Formation, whereas the 

Bad Heart Formation is overlain by marine mudstone. 

, 
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Some difficulty was encountered during the early 

stages of geological mapping in distinguishing the Chungo 

Member from sandstone units of the overlying Wapiti 

Formation in areas with limited outcrop; the exploration 

drilling, however, established the fact that the Chungo 

Member is quite consistent in nature throughout the Wapiti 

Project area, and that the Chungo Member is distinct from 

Wapiti sandstones in its coarsening upward nature. 

5.4 Wapiti Formation 

An eroded sequence of Wapiti Formation strata lies at 

the top of the stratigraphic section in the project area. The 

Wapiti Formation consists of nonmarine dastic sediments, 

particularly sandstone and siltstone, and is estimated to be in 

excess of 400 metres thick. 

Although the Wapiti Formation and equivalent strata 

contain coal seams in both British Columbia and Alberta, the 

stratigraphy of these formations has not been studied in 

detail because no persistent marker horizons have been 

identified in this thick sequence of continental sediments. 

The Wapiti Project drilling confirmed the fact that, within 

the Wapiti Formation, there is little lateral continuity of 

lithostratigraphic units over large distances (Wapiti Project - 

General Stratigraphic Correlation Chart; Drawing Nos. Wp- 

Dwg 7925 and Wp-Dwg 7929). Numerous fining upward 
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sedimentary cycles can be seen on the geophysical logs, and 

marine sediments have not been positively identified in 

outcrop or drill cuttings. These observations support the 

hypothesis that the Wapiti Formation sediments were 

deposited in a deltaic environment. 

5.4.1 Seam No. I 

The most persistent coal seam in the Wapiti 

Project area lies at the base of the Wapiti Formation, 

and is referred to as Seam No. 1 in this report. Seam 

No. 1, where present, lies directly on top of the 

Chungo Member sandstone. The top we or two 

centimetres of the sandstone are sometimes 

carbonaceous. 

Seam No. 1 attains its maximum development 

in driii hole W RDH-7904 near .Muskeg Lake and 

Hidden Hill (Wapiti Project, Seam No. I Isopach Map; 

Drawing No. Wp-Dwg 7917 through 7921 inclusive) 

where it is 1.98 metres thick. The seam is continuous 

throughout the western portion of the Kiskatinaw 

Block but decreases in thickness towards the east. In 

drill holes near the Kiskatinaw River and One Island 

Lake the seam has been replaced by siltstone. On the 

Iris Lake block a thickness of 0.49 metres was 

measured in drill hole W RDH-7942 at the north end of 

- 19- 

- 



(- 
.- 

cc 

the block. In the vicinity of the Wapiti River near the 

south end of the block, surface mapping indicates that 

the same interval is occupied by silty claystone. 

The Chungo Member forms the floor of Seam 

No. 1, with the coal, or sometimes carbonaceous 

claystone, resting directly on medium-grained 

sandstone. The roof sediments are variable, consisting 

of carbonaceous claystone, siltstone, and sandstone. 

The roof and floor sediments as well as rock partings 

within the seam are illustrated by the Seam No. I 

Correlaticn Chart (Drawing No. Wp-Dwg 7930). 

5.4.2 Other Coal Seams 

Two other coal seams (Seam Nos. 2 and 3) 

were intersected in the Wapiti Formation by drill holes 

in the vicinity of Bearhole Lake. Seam No. 2 lies 

54 metres and Seam No. 3 lies 152 metres above Seam 

No. 1. 

Very little information is currently available 

concerning these seams, except that they appear to be 

discontinuous and of uneconomic thicknen. In fact, 

although the stratigraphic interval containing these 

seams was drilled in the northern half of the 

Kiskatinaw Block, the seams have not been found to be 

present in any area north of (Muskeg Lake. The 
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maximum thickness intersected for Seam No. 2 is 0.42 

mews in drill hole W RDH-7926. The maximum 

thickness for Seam No. 3 is 1.19 metres in drill hole 

W RDH-7928. 
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6.0 GEOLOGICAL STRUCTURE 

The structural geology of the Kiskatinaw and Iris Lake 

Blocks of the Wapiti Coal Property are described separately, 

because the intensity of deformation is significantly different in 

each block. 

6.1 Kiskatinaw Block 

The Kiskatinaw Block is located to cover an area of 

broadly folded strata forming an extremely large, 

southeasterly plunging synclinorium. The individual folds 

within this structure trend in a southeasterly to east- 

southeasterly direction and have a very shallow plunge in that 

direction. The dip of the strata along the limbs of the folds 

increases towards the outcrop line on the southwestern edge 

of the block where the average dip is approximately six 

degrees, although localized dips as great as twenty degrees 

have been reported. At the north end of the block the 

average dip is one degree. The folds have an average plunge 

of one degree. 

The style of the folding in this area is concentric and, 

in fact, represents broad warping under the influence of the 

compressive stresses of the nearby fold mountain belt. It is 

worthy of note that the trend of aiI the structures in this 

block appears to have a significantly different orientation to 

the trend of the fold mountain belt. The main trend of the 
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Inner Foothills in this area is approximately North 35’ West, 

while individual structures in the Kiskatinaw Block appear to 

trend approximately North 45’ West. 

At the present time two faults have been defined in 

the Kiskatinaw Block. The first is located in the vicinity of 

Hourglass Lake and the second fault is located further south 

near Hanbrook Creek. The first fault is believed to have a 

maximum throw in the order of 100 metres, whereas the 

second is a major structure which may have a throw of 

500 metres of more. Both structilres are believed to be high 

angle reverse faults. The structure contour maps and the 

relevant cross-sections (Drawing Nos. Wp-Dwg 7912 through 

7914 and 7927) included with this report illustrate the 

geological structure of the Kiskatinaw Block. 

6.2 Iris Lake Block 

The Iris Lake Block covers the northwest portion of a 

large syncline. The trend of the syncline is approximately 

North 45’ West, and the structure has a shallow southeasterly 

plunge. Drill holes W RDH-7932 and 7942 indicate that the 

dip of the ncrrtheast limb of the fold is in the order of 

9 degrees. At present, no faults have been identified within 

the Iris Lake Block. 
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7.0 COAL QUALITY 

At the present time only a limited amount of 

information is available concerning the quality of the coal on the 

Wapiti Coal Project. Coal analyses for the cored holes W RDH- 

7939A and 7943 have been completed, as well as a number of trench 

samples. The location of the sampled trenches Nos. 3, 4, A and B 

are shown on Drawing No. Wp-Dwg 7902 and are illustrated as a text 

figure in Appendix II. The laboratory results from those analyses 

are included in Appendix III. 

Norwest Resource Consultants Ltd. have carried out 

an eva!uation of the coal analyses available from the Wapiti Project. 

That report is included as Appendix IV. The conclusions from that 

report are simply restated below for completeness. 

“It has been difficult ?o assess the true quality of the 

coal in the Wapiti deposit, since the majority of the samples were 

collected from trenches or boreholes that were close to the surface. 

The result was that these samples were oxidized and their 

corresponding calorific value levels were depressed. 

1n furture exploration programmes, it will be 

necessary to determine the degree and extent of oxidized coal in 

this deposit. 
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The raw coal appears to have a dry ash content of 

about 25% and an “as received” moisture level of about 18 - 20%. 

The “as received” calorific value of the raw coal will vary from 

6200 - 8350 Btu/lb depending upon the degree of oxidation. 

A very substantial proportion of the coal exists in the 

1.50 - 1.80 s.g. range and relatively small proportions in the floats 

at 1.40 s.g. and sinks at 1.80 s.g. This coal, therefore, would be very 

difficult to wash. We predict that the calorific value of the clean 

product would only be about 1000 Btu/lb higher than the raw coal, at 

a yield level of 70%. Such results do not indicate that washing 

would be an attractive economic proposition.” 
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8.0 RESERVE AND RESOURCES 

c 

c 

8.1 Summary 

A reserve and resource calculatico has been made for 

the Kiskatinaw Block of the Wapiti Coal Property. The 

methods of calculation are fully described in the section of 

this report entitled “Reserve and Resource Calculation 

~Methodology.” Insufficient data are available at present to 

warrant calculation of resources for the Iris Lake Block. 

8.2 In Situ Resources 

The total coal resources of the Wapiti licence blocks 

are 832 million tonnes (Table 4). These resources represent 

the total in dtu tonnes contained within Seam No. 1 for 

thicknesses greater than 0.5 metres. The resource figure 

includes all coal and rock bands present within each seam 

section. Figure No. 3 iilustrates this calculation. 

8.3 Potential Surface Mineable Coal In Place 

A reserve calculation for selected areas underlain by 

Seam No. I in the northern part of the Kiskatinaw Block has 

also been made and the results are shown on Table 5. These 

figures show that a total of 30.2 million tonnes might be 

available for mining by any suitable surface mining method at 

a limiting metric R.O.M. ratio of 10/l. A total of 65.2 

million tonnes in this selected area are estimated to underlie 

the area between the line of outcrop and a highwall which has 
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TABLE NO. 4 

Total Cod Resources 

Wapiti Cm1 Project 

Seam Thickness Tonnes In Place 
(Metres) (.Milliond 

0.50 - 0.99 489.9 

1.00 - 1.49 199.5 

1.50 and greater 142.9 

TOTAL 832.3 

c . 
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TABLE NO. 5 
Potential Surface iMineab!e Coal 

In Situ Limiting 
10/l Metric Strip Ratio 

Metric Strip Rario 

In Excess of IO:1 

To An Average Highwall 

Height of 60 Metres 

TOTAL 

Tonnes 
(~Millions) 

30.2 

35.1 

65.3 ! 
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TABLE NO. 6 

Potentid Underground Mixable Coal 

Seam Thickness 

1.5 metres and greater 

Tonnes 
(Millions) 

117.5 

- 30 - 



r- 
8.5 Reserve and Resource Calculation Methodology 

8.5.1 Summary 

The resource base for the Kiskatinaw Block of 

the Wapiti Coal Property was calculated by first 

preparing an isopach map for Seam No. 1 which 

occurred throughout most of the property. The data 

used to prepare the isopach map was derived from the 

geophysical logs of the rotary drill holes and from 

logged trench sections. In ail cases, true seam 

thicknesses have been used. 

8.5.2 In Situ Resource Calculation 

For the resource calculation, a coal thickness 

limit of 9.5 metres has been used and the area 

between succeeding 0.5 metre isopach contour 

intervals was measured by planimetry. The coai 

volume within each of these areas was determined by 

applying the mean value of adjacent isopach contours, 

and the sum of these volumes provides the total coal 

resource volume. A specific gravity of 1.5 was appiied 

to the volume calculated above to determine the 

resource base in tonnes. The specific gravity used is 

believed to be representative of the raw coal from this 

area and certainly falls within the order of accuracy 

of this calculation. 

c 
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8.5.3 Potential In Situ Surface Mineable Inferred Reserve 
Calculations 

Coal resources have only been calculated for 

Seam No. 1 in the northern part of the Kiskatinaw 

Block. A thickness limit of 1.0 metres was applied to 

this calculation. The total coal volume was 

determined in a manner similar to that described 

above, and the reserves are considered to fall within 

an inferred category. It was considered unnecessary 

to make a correction ro the drilled interval for true 

thickness since the dip oi the strata is extremely 

small. Again, an in situ specific gravity of 1.5 was 

applied to this volume to determine in situ inferred 

tonnes. A vertical limiting overburden ratio of IO/l 

metric was used to define one of the reserve areas, 

and an average highwall height of sixty metres forms 

the limit to the second area of calculation. 

8.5.4 In Situ tinderground Mineabie Inferred Reserve 
Calculation 

Reserve calculations for potential underground 

mineable coal were determined in a similar manner to 

that described in section 8.2, except that the minimum 

seam thickness included was 1.5 metres. The areas 

c . 
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previously outlined in section 8.3.1 as surface 

mineable resewes were excluded from the 

underground inferred reserve figure. 
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c 9.0 RECOMMENDATIONS FOR LICENCE RETENTION 

The following schedule of licences includes all those for the Wapiti coal project which are 

recommended to be retained. The total area for these licences is 47 408 hectares. 

Licence No. 

5155 

5154 

5153 

5152 

5151 

5150 

5074 

5073 

5072 

5071 

5070 

5069 

i-~-” 
5068 

i.~~ ’ 5067 

5066 

5065 

5064 

3063 

5062 

506 1 

5060 

5059 

5058 

5057 

5056 

5055 

5054 

5053 

5052 

505 1 

5050 

Hectares 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

9114 

Licence No. 

5049 

m48 

5047 

5046 

5045 

5044 

5043 

5042 

5041 

5040 

5039 

5038 

5037 

5036 

5035 

5034 

jO33 

5032 

5031 

5030 

5029 

5028 

5027 

5026 

5025 

5024 

5023 

5022 

4993 

4992 

499 I 

Hectares 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

295 

295 

295 

9117 

Licence No. 

5021 

5020 

5019 

5018 

5017 

5016 

5015 

5014 

5013 

5012 

5011 

5010 

5009 

5008 

5007 

5006 

5005 

5004 

5003 

5002 

500 I 

5000 

4999 

4998 

4997 

4996 

4995 

4994 

4964 

4963 

4962 

Hectares 

294 

294 

294 

294 

294 

294 

294 

294 

294 

295 

295 

295 

295 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

295 

295 

295 

295 

295 

295 

295 

295 

9126 
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Licence No. 

4990’ 

4989 

4988 

4987 

4986 

4985 

4984 

4983 

4982 

4981 

4980 

4979 

4978 

4977 

4976 
/- 

4975 

4974 

4973 

4972 

4971 

4970 

4969 

4968 

4967 

4966 

4965 

Hectares Licence No. Hectares Licence No. Hectares 

295 

295 

295 

295 

295 

295 

294 

294 

294 

294 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

766.6 

496 1 

4960 

295 

295 

4959 

4938 

4957 

4956 

4955 

4954 

4953 

4952 

4951 

4950 

4949 

4948 

4947 

4946 

4945 

4944 

4943 

4942 

4941 

4940 

4939 

4938 

4937 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

7375 

49 36 

4931 

5378 

5377 

5376 

5375 

5374 

j372 

5369 

5360 

5359 

5358 

536 1 

5355 

5350 

5357 

5356 

295 

295 

294 

294 

294 

294 

294 

295 

295 

295 

295 

295 

295 

295 

295 

295 

295 

5010 

47 408 
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10.0 CONCLUSIONS 

The well known and well exposed coal deposits of the 

Foothills and Plains have long been under the control of competitor 

companies and thus these areas are not available to Gulf Canada 

Resources Inc. for “grass roots” exploration. The Wapiti Project was 

based on sparse and poorly documented coal occurrences, 

consequently Gulf selected a large block of coal licences and by 

rapidly and economically exploring this block was able to quickly 

identify a specific area which contained all the potentially surface 

or underground mineable coal resources and reserves. Only the 

licences covering this smaller area will be retained for more 

detailed investigation. The results of the Wapiti Project suggest 

this approach could be effective Ln other areas where, although coal 

is not exposed at the surface, economically viable coal deposits 

could be pesent . 
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INTRODUCTION 

This report covers a drilling and trenching progr-e known as 

Phase II on the Wapiti coal property of Gulf Canada Resources Inc. 

southwest of ‘Jawson Creek, B. C. The programme was primarily ained to 

obtain information on the coal seam that rests on the Chungo sandstone 

nember and in general to explore for coal the Upper Cretaceous Puskvaska!~ 

Fornation. The programe started on August 13, 1979 and was coqlet+d 

00 September 2, 1979. 

Rotary drilling was confined to shaLlov widely-spaced holes on 

Salt and Oetata ridges and around Hidden Yill, figure 1. Seam tzenching 

by bulldozer and by haad ~a$ carried out on previously ‘mown outcrops frOm 

which coal samples were CUE and sent for analysis. 

A Bell Jet Ranger was the chief rrsans of transportation between 

Dawson Creek and the work area. 

An absurd arrangement of bric-a-brac comprised Sokels airborne logging 

outfit which required two tripe by helicopter of at kast the 205 class 

to corqlete a move. 

ROTARY DRILLIZG 

The drilling was carried out by Bettram Drilling Ltd. of Carbon, 

Alberta using a Nodwell-mounted Yayhew 1000 and supported by a Nodwell 

water carrier with a capacity of 1000 gallons. The drilling operations 

went smoothly with no appreciable down Mae. At the end of the programme 

a total of 592.97 metres in 8 holes were drilled as :ollms: 

, 
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Hole No. Total Depth (metres) 

R-l 42.68 
R-2 51.82 
R-3 146.34 
R-4 74.69 
R-5 41.16 
R-6 131.10 
R-7 45.73 
R-8 59.45 

The main problems encountered during the drilling operations were 

access and water supply, A crew of two slashers were kept busy on access 

and drill site preprations. A spere water carrier would have saved con- 

siderable standby tine. 

The ditch sempliag procedure of scooping chip samples every now and 

then is not recmended for future programes. A nuch .irmproved arrangement 

would require the installation of an automatic san~ler. The addition of a 

drilling-tine logger (‘geolog’) is a zust should a more precise litholagic 

log be desired. The lack of adequate control in this prograrmne linited 

the presentation of hole lithology as percentage logs. 

BORE HOLE LOGGING 

All the drill holes, except for No. R-7 were surveyed by R&e Oil 

Enterprises Ltd. of Calgary for gem%8 ray-neutron, sidewall desity -CdiQeT 

and resietivity, Hole No. R-7 having been the only hole drilled with 

air caved near the top end, therefore was not logged. The log records *ire 

excellent providing almet the sole means of guiding the drilling prograrmne 

from each hole to the next. Some holes were only partially logged aith 
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the resistivity tool due to severer loss of drilling fluid. 

TRENCHING ANE COAL SAMPLING 

The known coal exposures of the same seam en the property are shown 

in Fig&e 1. The trenches dug on the coal seams and coal sample localities 

are shown in Figure 2. 

Cod outcrops S-L, also known as the discovery seam, and S-5 on 

nile 44 were side cut along strike with a D-7 Bulldozer provided by 

Sorek Construction Ltd. of Dawson Creek. The S-l outcrop was cut 

along a strike length of ap~roximately'30 meters and the S-S outcrop, 

15 meters. In addition, hand trenches were dug across the full thickness 

of the seazn on outcrops S-l, S-2 and S-4 (Figure 2). 

Coal samples frqm Wench A and B were taken from a pillar Left 

between %a parallel channels cut 30 cm; apart and 3 cn. deep across 

the full thickness of the seam. From Trench A two such pillar sa.qLes 

were takec. Sample No. 1 is a coqmsite saqle .r&esenting the whole 

seam thickness and incLudes all rock bands. SaqLe Xos. 3a, 3b and 3c 

are discrete saqles of one pillar, 3a (53 cm.) being the upper split, 

3b (38 cm.) the rock band and 3c (M5 cm.) the lower split (Figure 3). 

Sample 3a includes 8 7 cm. coaly shale. A composite pillar sample (No. 2) 

that included P 20 cm. carboticeous shale was taken from Trench 8. 

Sample Nos. 4, 5, 6 and i are composite channel samples takea across 

the f1;11 thickness of the seams from the trenches dug by hand. The 

channels were dug LO cn. wide and 7 cm. deep. 
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COAL SEAMS 

The most prominent coal seam known so far an the property is that 

one directly resting on the Chungo sandstone member of the Puskwaskau 

Formation. For purposes of this report this seam will be referred to as 

the Discovery Seam. A second seam some 105 meters above the Chungo smd- 

stone may be present as indicated by a very coaly interval of less than 

30 cm at a depthpf 7.5 meters in hole No. R-6. 

The Discovery Seam is well exposed in trenches dug on outcrops S-L, 

S-2, S-4 and S-5 whose measured sections are shown in Figure 3. In 

Trench A (Figure 1) the seam is 1.96 metres thick. The coal is generally 

dull although in parts include several semi-bright bands that are parallel 

to the Sedding.~ Cleating is not discernible and if any only one component 

can be recognized as being parallel to the bedding. The Discovery Seam 

comprises a lower split, a middle shale band and a thinner upper split. 

The shale band in the trenches vary in thickness from 15 cn. to 38 ~3. 

and in thp rotary holes show a maximum thickness of 250 cm. Eastward 

from holes R-4 and R-5 the seam deterioriates, each split becoming ei:her 

thinner or shaly with an attendant increase in the thickness of the rock 

band. This features are well shown in holes R-L, R-3, R-6 and R-8 (Fig. 4): 

It may be worthy to note that the Chungo sandstone becomes more shaly 

eastward and that the deterioriated sesm becomes roofed by sandstone 

units rather than the usual carbonaceous shale. Further eastward in hole 

R-2 the rock band thins dam to 65 cm. with the coal apparently improving 

‘i;l quality. 
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The Discovery Seam eqosed in S-5 although thixer is of the sane 

quality as that in S-l. It appears to be an iqrovernent from tSat exposed 

in S-4 where the seam is only 82 czn. thick with the lower split consisting 

mainly of dull brown coal. The seam in S-5 Is flat-lying although nay 

have a 3 - 5 degree component to the southwest, 

Eight rotary drill holes, two sea tracings by bl;lldszar ad five 

trenchs dug by hand were cosp?eted during the month of *;lgust, 1979 

on tse xapiti Project of Gulf Canada Resources Ix. Tte reszlts of t,?e 

?rogranme i?.dicate that a large area east of an arbitrary Lire drawn 

between S-Z and R-6 thence northward berween R-4 axd Ii-1 and R-3 is not 

prospective far coal. :iowever, a reported 1.9 wtre coal seam In S-3 

and the arJpa.rent inpgrovaenc of the Discover:; Seam in X-2 opens the east 

halves of 0eLat.a and Salt ridges, as well as Swset Ridge ior Ex:her 

e~loracion. 

Ihe coaL seam exposed in S-5 onLy indicates rhat the Discovery Sean 

eutezds into the south half of zhe property. As it zppears, the occurrence 

of :he S-5 outcrop above the 3500-foot e?evation indicate tSac a flat- 

lying Chungo sandstone way underlie only liaited areas of topographic highs. 

Considerable work will be required to verify whether or not the Chungo 

sandstooe indeed outcrop\at lower elevations, as shown in some naps along 

Jackpine Creek and West Kiskatinaw River. 

RespectfuLLy submitted: 

\,' 1 I 1,x - i ,- ~'- .~ , _ < ..7 
!R. s. ver;osa; P. mg. 

Geologfsc 
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APPENuLX L 

I(IYI'N<Y DRILL IIOLE DATA 

liolc No. Cuwrdinates Collar Il1.W. *rota1 lkpth 
Lot. . Imng . 

R-l 

R-2 

R-3 

R-4 

H-5 

R-b 

K-l 

K-8 

55-29-45 120-42-45 1088 m. 

55-28-36 120-33-13 1013 . 

55-26-43 120-40-00 LO9 5 

55-25-18 120-43-50 LO!jl 

55-24-44 120-45-26 1044 

55-23-45 120-42-40 UlliM 

55-23-07 1.20-39-4M 1006 

55-25-11 120-40-08 1024 

42.68 ,I,. 

51.82 

146.34 

14.69 

41.16 

131.10 

45.13 

5‘) .4 5 

s e n 111 l'hi ckness Seam Floor Elm. 
Mscovery Other uiscovcry other 

2.53 m. lOb4 

1.80 974 

2.50 1005 

l.BS Y89 

2.00 1014 

2.15 co.30 m. 976 1080 

3.1.0 

Note: 'l..~oLlar is taken to be at Kelly floor. 

2. Elevations and coordinntev are csti.rn;lted from 1:50,000 military topog~:aphic mups. 
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APPENDIX V 

RESERVE CALCULATION TABLES 



RESOURCES 

0.X - 0.99 

423.59 

3.44 

5.17 

19.53 

26.69 

8.32 

i.?O 

0.86 

489.90 199.52 142.X6 

I.CC - 1.49 

25.31 

55.48 

27.74 

3.35 

74.62 

2.?O 

2.68 

5.74 

2.30 

26.12 

16.Q7 

12.05 

11.48 

55.71 

8.57 

!2.56 



TOTAL COAL RESOURCES 

WAF’ITI COAL PROPERTY 

Planimeter 
Area 

True Area 
(Million 

sq. Metred 

Seam 
l’hickness 
(tbletres) 

1476 376.53 0.75 

12 3.06 0.75 

1s 4.59 G.75 

51 29.66 0.63 

93 23.72 0.75 

63 16.07 1.05 

116 29.59 1.25 

58 14.83 1.25 

7 1.79 1.25 

156 39.80 1.25 

39 9.94 i.75 

24 6.12 1.75 

1s 4.59 1.75 

!5 3.83 2.00 

29 7.40 0.75 

8 2.04 3.75 

3 0.77 9.7j 

6 1.53 1.00 

7 1.79 1.00 

15 3.83 I.GG 

6 1.53 1.00 

91 23.21 1.60 

14 3.57 1.60 

21 5.36 1.60 

Volume 
(Million 

Cu. Metred && 

282.40 1.5 423.59 

2.30 1.5 3.44 

3.44 1.5 5.17 

13.02 1.5 19.53 

17.79 1.5 26.69 

16.8i 1.5 25.31 

36.99 1.j 55.118 

18.49 1.5 27.74 

2.23 1.5 3.35 

49.74 1.5 74.62 

17.41 1.5 26.12 

13.71 1.5 i6.07 

8.04 1.5 lZ.Oj 

7.65 1.5 11.48 

5.55 1.5 8.32 

1.53 1.5 2.39 

0.57 :.5 C.86 

1.53 !.5 2.30 

1.79 1.5 2.68 

3.83 1.5 5.74 

1.53 1.5 2.30 

37.14 1.5 55.71 

5.71 !.5 8.57 

8.57 1.5 12.88 

In Situ 
(,Clillion 
Tonnes) 

832.28 



Seam 
Thickness 
metres) 

Planimeter 
Area 

Planimerel 
Factor 

I.25 0045 0042.5 
1.75 0122 0042.5 
1.25 001s 0042.5 
1.25 0047 OC42.5 
1.75 03!5 5042.5 
2.00 OG29 5042.5 
1.75 0148 OOb2.5 
2.03 13011 0042.5 
1.75 0084 0042.5 

Seam 
Thickness 
ktres) 

Plximeter 
Area 

Planimeter 
Factor 

I.50 GO09 0042.5 
1.75 GO34 0042.5 
1.75 0:01 0042.5 
1.90 002s 3042.5 
2.00 0505 3042.5 
2.00 0123 9042.j 
1.75 0048 0042.j 
I.25 0143 0042.5 
1.40 CO16 0042.5 
1.50 $057 0042.5 
I.50 0022 0042.5 
I.20 0026 0042.5 

SELECTED AREA WITH 

IN-SITU LIMITING RATlO LO/l 

(Bank Cum/Metric Tons) 

True Area VOlUme 
(,Llillion bliilicn 

Sq Metres) Cu Metres) 

1.06 1.32 
2.87 5.G2 
G.42 G.53 
1.11 1.38 
0.25 0.4! 
0.68 I. 36 
3.4s 6.09 
C.26 0.52 
1.98 3.46 

SELECTED AREA WITH 

AVERAGE MAXIMUM LIMIT 

OF 200’ COVER 

True Area Voiume 
(blillion (,Llillion 

Sq Metres) Cu Merres) 

G.21 0.32 
0.80 1.40 
2.38 4 i6 
0.66 1:25 
0.12 0.24 
2.89 5.79 
1.13 i.98 
3.36 4.21 
0.33 0.53 
1.34 2.01 
0.52 0.78 
0.61 0.73 

Specific 
Gravity 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

Specific 
Greviry 

1.5 
1.5 
1.5 _ 

f:; 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

+ Tonnage @ iO/ 1 ?O.i7 

In-Situ 
Tonnes 

(Million) 

1.99 
7.54 
0.79 
2.oi 
0.62 
2.25 
9.14 
‘2.75 
5.19 

3x7 

:n-Si:li 
Tonnes 

(.Uillion) 

0.4s 
2.10 
6.24 
1.88 
9.33 
8.68 
2.96 
6.31 
0.79 
3.92 
1.16 
1.19 

35.cii 

65.24 



Area 

28 55.71 0 

29 5.57 3 

30 12;56 0 

!4 16’.07 7.54 

13 26.12 0.62 + 5.i9 

17 11.48 Z.Oj + 0.78 

15 12.05 9.14 

UNDERGROUND RESERVES 

(BEYOND lo/l LIMIT 5Ems 

1.5 m OR GREATER) 

Total Less 10/l 
TWJXge Limit 

u/c Tonnes 
(.Llillions) 

55.71 

8.57 

12.96 

8.53 

20.31 

8.65 

2.91 

!17.54 



APPi3DIX I 

LEGAL DESCRIPTION OF THE 

WAPITI COAL LICENCES 



LEGAL DESCRIPTION OF THE 

WAPITI COAL LICEliCES 

MAP SHEET 

93-r-9 

93-I-V 

93-I- 15 

93-I-15 I 7, a, 17, 1x 298 4784 

9, 13? 19, 2G 29X 4735 

89, 90, 99, :oo 297 4801 

SLOCK UNITS 

K 21, 22, 31, 32 

23, 24: 33, 34 

25, 26,35, 36 

27, 2X, 37, 38 

41, 42, 5!, x 

43, w, 53, 54, 

115 46 55, 56 ,, , 

4i, 43, 57,58 

49, x,59, 60 

65: 66, 75, 76 

67, 65, 77, 78 

69, 70,79,x0 

85, 86, 95, 96 

87, xa, 97, 9x 

x9: 90, 99, ICC 

HECTARES LICEh’CE NO. 

300 4758 

299 4759 

299 476ci 

299 4761 

299 4762 

299 4763 

299 4764 

299 4765 

299 h766 

299 11767 

299 476x 

299 4i69 

299 4773 

299 077 1 

299 b772 

61, 62, 71: 72 299 5156 

aI! 32, Y!, 92 299 4773 

x3, x4, 93, 94 299 4774 

21, 22, 31> 32 298 4775 

41, 02, 51, 52 298 4776 

43,&4, 53,54 298 4777 

45,116, 55, 56 29X 4778 

63, 64, 73, 74 298 4779 

65,66, 75, 76 298 4780 

67, 68, 77, 7X 298 4781 

55,86, 95, 96 298 4782 

87, 8a, 97, 9x 298 4783 



-2- 

93-1-16 

93-I-16 

93-1-16 

93-P-2 

9?-P-2 

C 

D 

9, 10, 19, 20 299 4786 

1, 2, 11, 12 299 4787 

3, 4, 13, 14 299 4788 

21, 22, 31, 32 299 4789 

23, 24, 33, 34 299 4790 

25, 26, 35, 36 239 479 1 

43, 44, 53, 54 299 4792 

45, 1;6, 35, 56 299 4793 

6j, 66, 75: 76 299 4794 

67, 65, 77, 78 299 4795 

69, 7C, 79, 30 299 4796 

87, 85, 97, 98 299 11797 

s9,90,99, 100 299 4793 

9, 10, 19, 20 299 4799 

29, 30, 39, 4,: 298 4SGO 

9, 13, 19, 20 297 

29, 30, ?9, 4G 2S7 

a02 

4833 

1, 2, !I, 12 297 48Grr 

3, 4, 13, 1% 297 %SGS 

5, 6, 15, 16 297 x306 

21, 22, ?!, 32 297 &Z@i 

23, 24, 33, 34 297 4803 

25, 26, 35,36 297 4809 

27, 25, 3, 38 29i 4810 

29, 30, 39, %O 297 4811 

41, 42, 51, 52 297 4.3 12 

43, 44, 53, 54 297 Pi313 

45, 46, 55, 56 297 4814 

b7, 48,57, 58 297 4815 

49, 5C, 59, 60 297 48 16 

61, 62, 71, 72 297 4817 

63, 64, 73, 74 297 %SlS 

65,66, 75, 76 297 48!9 

67,68,77, 75 297 4823 

69, 70, 79, 80 297 4321 

83, 84, 93, 94 297 4822 



-3- 

93-?-i 

93-P-2 

93-P-2 

93-P-2 

B 85! 86, 95, 96 297 4823 

87, 88, 9?,98 297 a24 

av, 90, 99, 103 297 4825 

C 21, 22, 31, 32 297 5314 

41, 42, 51, 52 297 4826 

61, 62, 71, 72 297 4827 

63, 64, 73, 74 297 5315 

Xl, 32, 91, 92 297 11825 

83: 84, 93, 90 297 4529 

85, a6, 95, 96 297 4530 

87,x8? 97, 9s 297 5316 

E 21, 22, 31, 32 297 5317 

41, 42, 51, j2 296 5318 

61, 62,.71, 72 296 4831 

F 1, 2, 11, 12 297 ha32 

3,4, 13,14 297 4a33 

5, 6, 15, 16 297 4834 

7,8, 17, IS 297 4s 35 

9, IO, 19, 2c; 297 53!9 

21, 22, 3!, 32 297 45?6 

23, 24, 33: 34 297 4837 

25, 26, 35, 36 297 4838 

27, 28, 37, 38 297 4839 

29, 30, 59, 40 297 4840 

41, 42, 51, 52 296 4841 

43,411: 53,54 296 4842 

45,46,55, 56 296 4843 

47, 48, 57, 58 296 4844 

49, 50, 59: 60 296 4845 

61, 6i, 71, 72 296 4846 

63, 64, 73, 74 296 4547 

65,66, 75,76 296 4848 

67,68! 77,78 296 4849 

69,70,79,80 296 4850 



93-P-2 

93-P-2 

93-F-2 

93-P-2 

F 81, 52, V!, 92 296 485! 

83, ‘34, 93, 94 296 4852 

‘35, 86, 95, 96 296 4553 

87, 88, 97, 98 296 4554 

89, 90,99, 100 296 4855 

c 5, 6, 15, 16 297 4556 

7, 8, 17, 18 297 4857 

9, IO1 !9, 20 297 4858 

25, 26, 35, 36 297 4x59 

27,x3, 37, 35 297 4860 

29, 30, 39, 40 297 4861 

45,46! 55, 56 296 4562 

47,48,57,5X 296 4563 

49, 5c, 59: 60 296 4864 

65, 66, 75, 76 296 4865 

6i, 68, 77, 78 296 4866 

69, 70, 79, 80 296 4867 

81, 52, 91, 92 296 S32cj 

83, 84, 93, 94 296 5321 

85,X6, 95, 96 296 4568 

87, as, 97, 98 296 4869 

89, 90, 99, 120 296 4%7cI 

H 89, 30, 99, 1GQ 

I I, 2, 11, 12 

3, 4, 13, 14 

5, 6, 15, 16 

7, 8, 17, ia 

9, 10, 191 20 

21, 22, 31, 32 

23, 24, 33, 34 

25, 26, 35, 36 

27, 28, 37: 38 

29, 30, 39, 40 

41, 42, 51, 52 

296 5322 

296 5323 

296 5324 

296 5325 

296 5326 

296 S327 

296 S328 

296 5329 

296 5330 

296 4x7 ! 

296 4872 

296 5331 



-5- 

93-P-2 

Y?-P-2 

I 

J 

43, 44, 53, 54 296 

45,46,55,56 296 

47,48, 57, 58 296 

49,50,59,60 296 

61, 62, 71, 72 296 

63, 64, 73, 74 2?6 

65, 66, 75, 76 296 

67, 68, 77, 78 296 

69, 70, 79, SO 296 
81, 82, 913 92 296 

53, 84, 93, 94 296 

85, 56, 95, 96 296 

87,85,97,98 296 

89,9ci,99, 100 296 

1, 2, 11, 12 296 
3, 4, 13, I4 296 

5, 6, 15, i6 296 

7, 8, 17, 18 296 
9, 10, !Y, 20 296 

21! 22, 31, 32 296 

23, 24, 33! 34 296 

25,25,35, 36 296 

27, 28, 37, 38 296 

29, x, 39, 40 296 

41, 42, 51, 52 296 

43,44, 53,54 296 

45,46, 55, 56 296 

47,48, 57, 58 296 

49, 5G, 59, 63 296 

61, 62, 71, 72 296 

63, 64, 73, 74 296 

65, 66, 75, 76 296 

67, 68, 77, 78 296 

69,70,79,50 296 

4873 

a74 

4875 

5333 
5334 

5335 

4876 

4877 
5336 

4875 

5333 

5338 

4879 

4585 
4881 

4882 

A883 
4ss4 

4885 

$586 

4887 

4589 

4889 

48Yr, 

4891 

4892 
4893 

(1394 

4895 
48Yh 

4897 

4898 



-6- 

9?-P-2 

93-P-2 

93-P-2 

VSP-7 

81, 82, 91, 92 296 4900 

83, 84, 93, 94 296 4901 

85,86,95,96 296 4902 

87, 83,97, 9x 296 4903 

89, 90,99, !OO 296 4994 

1, 2, 11, I2 296 4905 

3, 4, 13, 14 296 4906 

5, 6, 15, 16 296 4907 

7, 8, 17, 18 296 490% 

9, 10, 19, 20 296 4909 

21, 22, 31, 32 296 $917 

23,24, 33, 34 296 4911 

25,26, 35? 36 296 0912 

27,2s, 37, 3s 296 A913 

41, 42, 51, 52 296 (1914 

43,44, 53, 54 296 4915 

45,&s, 55,56 296 4916 

47, 48, 57, 38 296 49!7 

61, 6i, 71, 72 296 491s 

63,64,i& 7h 296 49i9 

65,66, 75, 76 296 4920 

67,6S, 77,78 296 9921 

69, 7C;,79? 8G 296 49 22 

81, 82, 91, 92 296 49 23 

83, 84, 93, 94 296 49 24 

85, 86, 95, 96 296 11925 

87, 88,97, 98 296 4926 

89, 90,99, 100 296 4927 

61, 62, 71, 72 296 5339 

51, 82, 91, 92 296 5340 

1, -2, II, 12 295 5341 

3, 4, 13, I4 295 4925 

5, 6, 15, 16 295 4929 

7, 8, 17, 18 295 (1930 



-7- 

93-P-7 

93-P-7 

A 

B 

9, 10, !Y: 20 295 4931 

21, 22, 31, 32 295 4932 

23, 24, 33, 34 295 4933 

25, 26, 35, 36 295 4934 

27, 28, 37, 38 295 4935 

29, 30, 39, 40 295 4936 

41, 42, 51, 52 295 5342 

43, 44, 53, 54 295 5343 

45,46, 55, 56 295 5344 

47, 4s: 57, 58 295 5345 

49, 59, 59, 65 295 4937 

61, 62, 71, 72 295 5346 

63, 64, 73, 74 295 5347 

65,66,75,76 295 5348 

67, 68: 77, 73 295 5349 

69,75,79,53 295 5350 

81, 82, 91, 92 295 5351 

83, 84,93, 94 295 5352 

55, 86, 95, 96 295 5353 

87, 88, 97, 98 295 535s 

59? 90, 99, 100 295 5355 

1, 2, !I, 12 295 4938 

3, 4, i3, 14 295 4939 

5, 6, 15, lb 29s 4940 

7, 8, 17, 18 295 4941 

9, 10, 19, 20 295 49112 

21, 22, 31, 32 295 4943 

27, 28, 37, 38 295 4944 

29, 30, 39, 40 295 4945 

41, 42, 51, 52 295 49116 

43, 44, 53, 54 295 4947 

61, 62, 71, 72 295 4948 

63, b4, 73, 74 295 4949 

65,66, 75, 76 295 4950 

67, 65,77, 78 295 4951 



93-P-7 

93-P-7 

93-P-7 

73-F-7 

a 

C 

D 

F 

81, 82, 91, 92 295 4952 

53: 83, 93, 94 295 4953 

85, 86, 95, 96 295 4954 

87,889 97,98 295 4955 

1, 2, II, 12 295 4956 

3, b, 13, 14 295 49ji 

5, 6, 15, 16 295 4958 

7, 8, 17, 18 295 4959 

9, IG, 19, 2c 295 4960 

21, 22, 3i, 32 295 4961 

23, 24,33, 34 295 4962 

25, 26,35, 36 295 4963 

27, 28, 37, 38 295 4964 

29, 30, 39, 40 295 4965 

41, 42, 51, S2 295 4966 

43, 411, 53, 54 295 4967 

45, 46, 55, 56 295 4968 

47,48, 37, 58 295 4969 

49, 50, S9,60 295 497,; 

63, 64? 73, 74 295 497 i 

65, 66, 75, 76 295 4972 

67,68,77,7X 295 4973 

69, 70, i9, 80 295 4974 

S?, 84, 93, 94 295 4975 

85,86,95,96 295 4976 

37, sa, 97, 9s 295 4977 

89! YO,99, iO0 295 4978 

Zi, 22, 31, 32 295 

41, 42, 51, 52 295 

9, 10, 19, 20 295 

21, 22, 31, 32 295 

23, 24, 33, 34 295 

41, 429 51, 52 295 

43, 44, 33, 54 295 

5356 

5357 

4979 

5355 

5359 

5360 

4950 



-v- 

93-P-7 

93-P-7 

93-P-7 

F 

G 

H 

61, 62, 71, 72 294 498 I 

63, 63, 73, 74 294 4982 
81, 82, 91, 92 294 4983 

83, 84, 93, 94 294 4984 

I, 2, 11: 12 295 4385 

3, 4, 13, 14 295 4986 

5, 6: 15, 16 295 4987 

7, a, 17, 18 295 4VS8 

9, 10, iv, 20 295 5361 

21, 22$ 31, 32 295 4989 

23, 24, 33, 34 295 4996 

25,26, 35,36 295 499 ! 

27, 28, 37, 38 295 4992 

29 30 39, 45 , , 295 4993 

41, Si, 51, 52 295 4994 

43,44, 53, 34 295 4995 

45, 46, 55, 56 294 4996 

47, a, X,58 295 4997 

49, 50, 59, 60 295 11998 

61, 623 71, 72 294 k999 

63, 64, 73,74 294 5X0 

65, 66, 75, 76 294 5Orll 

67,68, 77, 78 294 3002 

69, 70, i9, 80 294 5003 

81, 82, 91, 92 294 5004 

83, 84, 93, 94 294 5005 

85, 56, 95, 96 294 5006 

87, 88, 97, 98 294 5007 

89, 90,99, 100 294 5008 

1, 2, 11, 12 295 5362 

3, 4, 13, I4 295 5363 

5, 6, 15, 16 295 5364 

7, a, 17, la 295 5365 



- 1G- 

93-P-7 

93-P-7 

H 9, 10, 19, 20 295 5009 
21, 22, 31, 32 295 5366 

23, 24, 33, 34 295 5367 

25,26, 35,36 295 5368 
27, 28, 37, 38 295 5369 
29, 30, 39, 40 295 5010 

41, 42, 51, 52 295 5370 
43, 44,53, 54 295 5371 
45, 46, 55, 56 295 5372 

47,48, 57, 58 295 5011 
49, 50, j9, 60 295 5012 
61, 62, 71, 72 294 5373 

63, 64, 73, 74 294 5374 
65,66,75,76 294 5373 
67,68,77,75 294 5013 

69, 79, 79, 80 294 5014 

51, 82, 91, 92 294 5015 

83, 84, 93, 94 294 5016 

83, 86, 95, 96 294 5017 

57: 88, 97, 98 294 5Cl.S 

89, 93 99, 182 294 5019 

i 1, 2, 11, 12 294 

3, 4, 13, 14 294 

5, 6, 15, 16 294 

7, 8, 17, IS 294 
9, lC, 19, 2ci 294 

21, 22, 31, 32 294 

23, 24, 33, 34 294 

25, 26, 35, 36 294 

27, 28,37, 38 294 

29, 30, 39, 40 29fi 

01, 42, 51, 52 294 

43, 44, 53, 54 294 

45, 46, 55, 56 294 

47, 48, 57,58 294 
49,50, 59, 60 294 

3020 

502 1 

5023 

5024 
5025 

5026 

5027 

5028 

5029 
jO30 

3031 
5032 

50 33 

5034 



- 11 - 

93-P-7 

93-P-7 

I 

J 

61, 62, 71, 72 291: 5035 
63, 64, 73, 74 294 5036 
65,66, 7S,76 294 5037 
67,68,?7,75 294 5038 
69, 7r,,79, 80 294 5039 
81, 82, 91, 92 294 5040 
83, 84,93, 94 294 5041 
85, 86, 95, 96 294 5042 

87, 88,97, 98 294 5043 
89,90,99, 100 294 5044 

!, 2: 11, 12 294 xl;5 

3, 4, 13, 14 294 X46 

5, 6, 15, i6 294 5047 
7, 8: 17, 18 294 5OG 

9, IO, 19, 20 294 5049 
21, 22, 31, 32 294 5050 
23, 24, 33, 34 294 5051 
25, 26, 35, ?6 294 5052 
27, 28, 37, 38 294 x53 
29, 30, 39, 40 294 5CP 

41, 42, 51: 52 294 5055 

43, 44, 53, 54 294 5,256 

45,46, 55, 36 294 5037 

47, 48, 57, 58 294 3058 

49, 50, 59, 63 29Q 5059 
61, 62! 71, 72 294 5060 

63, 64, 73, 74 294 506 1 

65, 66, 75, 76 294 5062 
67,68, 77, 78 294 5063 

79,70, 79,x0 294 5064 

81, 82, 91, 92 294 3065 

83,84, 93, 94 294 5066 
85,56, 95, 96 294 5067 

87, 88, 97, 98 294 5068 

89, 90, 99, 1CG 294 5069 



- IZ- 

93-P-7 

93-P-8 

93-P- 8 

K 

D 

E 

I, 2, II, 12 294 5070 

21, 22, 31, 32 294 5071 

41, 42, 51, 52 294 5072 

43,4lr, 53,x 294 5376 

45, $6, 55, 56 294 5377 

61, 62, 71, i2 294 5073 

63, 64, 73, 74 294 5378 

81: 82, 91, 92 294 5074 

49, 50, 59, 60 295 5379 

87, 89, 97,9X 295 5380 

89, 90, 99, 100 293 5381 

I, 2, 11, 12 295 5382 

3,4, 13, 14 295 5383 

5, 6, 13, 16 295 5?84 

7,8, 17, 18 295 5385 

9, 10, 19,20 293 5356 

21, 22, 31, 32 295 5387 

23, 24, 33, 34 295 5385 

25, 26, 35, 36 295 5389 

27,25, 37, 38 29j 5390 

29, 30, 49, LO 295 5391 

41, 42, 51, 52 2% 5392 

43, 44, 53, 54 295 5393 

45,46, 55,56 295 5394 

47, 48, 37, 58 295 5395 

49, 50, 59, 60 295 5394 

6!, 62, 71, 72 299 5075 

63, 64, 73, 74 294 5076 

65,66, 75,76 294 5077 

67,63, 77: 75 294 5G78 

69, 70, 79, SO 294 5079 

81, 82? 91, 92 29 5080 

83. 84, 93, 94 294 308 1 



- 13- 

93-P-5 

93-P-8 

93-P-8 

93-P-S 

K 

83, 56, 95, 96 294 5052 

87, 85, 97: 98 294 5083 

89, 90, 99, 100 2% 5084 

7, 8, 17, 18 295 5397 

9, 10, 19, 20 295 5398 

43, 44, 53, 54 295 5OS5 

45, 46,55, 56 295 X36 

47, 48, 57, 58 295 X87 

49, 50,59,60 295 5c)ss 

63, 64, 73, 74 294 5C89 

65, 66, 75, 76 294 X99 

67,6a, 77,x 294 509 i 

69,70,79,80 29b 5092 

53, w, 93, 94 294 5G93 

55, 86, 95, 96 294 5094 

59, 90, 99, 100 294 3095 

1, 2, !I, I2 294 5096 

3, 4, !3, I4 294 5097 

5: 6, !5, 16 294 5098 

23,24, 33,34 294 5099 

25, 26, 353 36 294 510’3 

27, 28, 37: 38 294 5101 

43, 44, 53, 54 294 5102 

45,46,55, 56 294 5!0? 

47,48, 57,58 294 5104 

65, 66, 75, 76 294 5105 

67,68, 77,78 294 5106 

85, 86, 95, 96 294 5107 

87, 88, 97, 98 294 5105 

89,90,99, 100 294 5109 

1, 2, 11, 12 294 5110 

3, b, 13, 14 2% 5111 

5, 6, 15, 16 294 3!12 

7, 8, 17, 18 294 5113 
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93-P-8 

93-F-9 C 

93-P-9 

93-P-IQ 

L 

D 

A 

9, !S, 19, 29 294 5114 

27, 23, 37, 3X 294 5115 

29, 30, 39, 40 294 5116 

43, 44, 53, 54 294 5117 

47, 48, 57, 58 294 5118 

49, 50, 59, 60 294 5119 

63, 64, i3, 74 294 5120 

65, 66? 75, 76 294 5121 

67,68, 77, 78 290 5!22 

69, 70, 79, 50 294 5123 

85: 86, 95,96 294 5124 

57,x8> 97,9s 294 3125 

89, 90, 99, 106 294 5126 

5, 6, 15, 16 2YS jl?i 

7, 8, 17, I8 294 512s 

9, lG, 19, 2r, 294 5129 

21, 22, 31, 32 293 5130 

23! 24, 33: 30 293 5131 

25,X, 35,36 293 5132 

27, 28, 37, 38 293 5133 

29! 30: 39, 40 293 5!34 

43, 44,53, 34 293 5!3j 

45! 46, 55, 56 293 5136 

47,48, 57,58 293 5137 

49, 50, 53, 60 293 51?5 

69, 70, 79, SO 293 5139 

7, 8, 17, 18 294 5140 

9, 10, 19, 20 294 5141 

1, 2, 11: 12 294 5142 

3, k, 13, 14 294 3143 

5, 6, 15, 16 294 514fi 

7, 8, 17, 18 294 5145 

21, 22: 31,32 294 5146 

23, 24, 33, 34 294 5147 
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c 
93-P-:0 

93-P-10 

93-P-10 

A 

B 

C 

25, 26, 35, 36 294 

27, 28, 37, 38 294 

1, 2, II, 12 294 

3,4, 13, 14 294 

5, 6, 15: 16 294 

7,8, 17, 18 294 

9, 10, 19, 20 294 

I, 2, il, 12 294 

514s 

5149 

5150 

5151 

5152 

5153 

5154 

5155 

E. Swanbergson 
G. Sew? 
SC-C4-02 
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APPENDIX III 

LABORATORY ANALYSIS RESULTS 

FOR DRILL HOLE AND TRENCH SAMPLES 



LEGEND 

COAL SEAM LOG 

COAL 

BONE OR STONE COAL 

CARBONACEOUS CLAYSTONE 

SILTSTONE 

SANDSTONE 

SEAM COMPOSITE 

Cl 80% TO 100% BRIGHT 
c2 60% - 8O%BRlGHT 

c3 40% - 60% BRIGHT 

c4 20% - 40% BRIGHT 
c5 G% - 2O%BRlGHT 
C6 BONE COAL 



AL - dull banded 

SILTSTONE - light yrey with iron staining - 
I 

I 0.020 
I I I I I 









LEGEND 

COAL SEAM LOG 

= COAL 

BONE OR STONE COAL 

[- c-c-1 CAR80NACEOUS CLAYSTONE 

SI LTSTONE 

SANDSTONE 

SEAM COMPOSITE 
C 

654321 

Cl 80% TO 100% BRIGHT 

c2 60% - 80%5RiGHT 
c3 40% - 6O%BRlGHT 
c4 20% - 4O%BRlGHT 
c5 0% - 20% BRIGHT 
C6 BONE COAL 

WAPITI PROJECT 

LEGEND FOR VISUAL 
CORE DESCRIPTION LOGS 



-~_ ____~. - ---.- .,-. 

. . 

GULF CANADA RESOURCES INC. -COAL DIVISION DIAMOND DRILL CORE LOG 
HOLE NO.: J??iH-7939A SHEET Pm.: 
PAOIECT: _- ~. ----- ~---. ELE".COLLAR: -~-L!Es!!EYL-- 31.70 m TOTAL DEPTH: -- --- ~-~ ~. D*TE BEGUN! ~~ 

--.-_. 

Of 2 
eb. 5/80 

- 
.87 .97 .lO COAL. - briqht banded, DV rite: core and roof cmctunbroken 0.1013 

27 78 

.97 .02 .05 COAL - bright, pyrite 0.050 
28 

.02 .05 .03 COAL - brioht banded. oyrite 0.030 

I-4 I.11 I.14 1 .03 1 COAL - bright banded, write 0.030 
I I I I I I I I I I 

COAL - dull banded, pyrite 
I I I I I I 

0.070 

.21 .25 .04 - ._. -_--- COAL - dull and briqht. DU rite -O,QSQ-. 
Top of Box 4 

.25 .31 .06 COAL - dull bandEd- DVrite 0.060 

1.31 1.37 1 .06 1 COAL - bright banded, write 0.060 
I I I I I 1 I I I 

.37 .47-..lO COAL - dull, Dllrite 0 Ino 

.47 ..53 .06 COAL - dullbanded. uujte 0.060 

c-i I.53 1 .56 I.03 1 I 0.030 
I I I I 

1, 1~ ) 1 PAL - bright, pyrite 

.56 .70 .14 -ZOAL - dull banded, pyrite 0.140 --. ~. 

.70 .73 .03 TOAL - dull and bright, pyrite 0.030 

-- C,,. .,. 




