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I. INTRODUCTION 

The H&W C l a i m s  are l o c a t e d  on t h e  n o r t h  s i d e  of  Holberg Sound, 

a p p r o x i m a t e l y  e i g h t  (8) k i l o m e t e r s  w e s t  of Coal Harbour ,  B. C.  

Coal Harbour i s  a p p r o x i m a t e l y  twenty (20) k i l o m e t e r s  s o u t h  of  

P o r t  Hardy, which i s  l o c a t e d  on t h e  east  s i d e  a t  t h e  n o r t h  end 

of  Vancouver I s l a n d .  

The H&W C l a i m s  were r e c o r d e d  on J u l y  1 9 ,  1979, and c o n s i s t  of  

a b l o c k  of  e i g h t  (8) claims f o r  a t o t a l  of one hundred and s i x t y  

seven  (167) h e c t a r e s .  T h i s  area was p r e v i o u s l y  s t a k e d  by 

Canada Cement L a f a r g e  i n  t h e  l a t e  1 9 6 0 ' s ,  as p o s s i b l e  s i l i c i o u s  

raw material f o r  t h e i r  cement p l a n t .  Diamond d r i l l i n g  was 

c a r r i e d  o u t  and a p p r o x i m a t e l y  f o u r  thousand ( 4  000) t o n n e s  

w a s  q u a r r i e d  and s h i p p e d  by b a r g e  t o  Vancouver. The C l a i m s ,  

when s t a k e d  i n  J u l y ,  1979,  were r e g i s t e r e d  i n  t h e  name of t h e  

s u r v e y o r  who s t a k e d  them, David B a z e t t ,  of P o r t  Hardy, B.  C .  

The C l a i m s  were s u b s e q u e n t l y  s o l d  t o  m y s e l f ,  and I n l a n d  Cement 

I n d u s t r i e s  L i m i t e d ,  f o r  whom I work, p a i d  f o r  a l l  of t h e  work 

done on t h e  p r o p e r t y .  

IT. SUMMARY OF WORK 

A .  LINECUTTINC AND G R I D  ESTABLISt1MEN'T 

Once David B a z e t t  of Wright ,  H i l l y a r d  & P a r r y  had s t a k e d  

t h c  Claims,  l i n e c u t t i n g  commenced t o  e s t a b l i s t i  a g r i d  o v c r  

t h e  C l a i m s .  A t o t a l  of  t e n  thousand (10 000) meters of 

l i n c  was c u t  t o  d e f i n e  a l l  c la im b o u n d a r i e s .  Once done ,  a n  

a d d i t i o n a l  n i n e  (9 )  n o r t h - s o u t h  runn ing  g r i d  l i n e s  were c u t  

t o  g i v e  a f u r t h e r  e i g h t  t housand ,  two hundred and t h i r t y  

(8 230) meters.  Once a l l  of t h e  l i n e s  were c u t ,  David 

B a z e t t  c a r r i e d  o u t  a t o p o g r a p h i c  s u r v e y  w i t h  e l e v a t i o n s  

t a k e n  e v e r y  one hundred (100) f e e t  and marked on r i b b o n s  

t icd t o  t rees .  F i n a l l y ,  a t o p o g r a p h i c  map was p repa red  arid 

is  a t t a c h e d  a s  Appendix 11. 
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B. GRINDABILITY 

David Bazett obtained a one hundred and nine (109) kilo- 
gram sample of silica rock from a pit located in H&W 8,  

which was sent to Allis Chalmers In Oak Creek, Wisconsin, 

for hardness and grindability tests. A copy of Allis 

Chalmers' report on the silica is attached as Appendix 111. 

C. PRELIMINARY EXPLORATION AND FEASIBILITY REPORT 

Inland Cement Industries Limited contracted Wright Engineers 

to carry out a Preliminary Exploration and Feasibility Study 

on this property as well as another industrial mineral prop- 

erty on the mainland. In their final report, Wright Eng- 

ineers Limited decided to combine both projects, although 

unrelated, into one (1) report. In order to maintain con- 

fidentiality, it was necessary to remove all reference to 

this other property in the documentation which is presented 

as assessment work. From Wright Engineers Limited's covering 

letter, very little work was done on this other property. 

I n  submitting their invoices, these two projects were not 

separated so I have arbitrarily reduced their invoices by 
20% to rover the costs associated with the other property. 

Wright Engineers Limited contracted W. G .  Stevenson 6. Assoc- 

iates Limited, of Vancouver, to complete the geological 

mapping, prepare a map and report. This was done and is 

included in the assessment work in Appendix I V .  A total of 

eleven (11 )  samples were collected and analyzed a t  Tnland 

Cement Industries Limited's plant. The results of tile analy- 

sis are presented in the Geological Report. 

D. PETKOGWHIC EXAMINATION 

To complt>tc our study of the silica, a microscopic examin- 
ation of this silica was done by Vancouver Pctrographics 

Limited, a copy of which i s  attached as Appendix V. 
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111. - ITEMIZED COST STATEMENT 

Linecutting, elevation control, 
topographic mapping 

Sample collection and shipment 

Preliminary Exploration and 
Feasibility Report (Wright 
Engineers), Less 20% 

Chemical Analysis of eleven (11) 
samples (Inland's laboratory) 

72 hours @ $lZ.ll/hour = 871.92 

1 day @ $156.00/day = 156.00 

$1,027.92 

Grindability Tests (Allis Chalmers) 

Pe t rographic ana 1 y s i s 
(Vancouver Petrographic) 

$10,070.00 

182.00 

14,584.60 

1,027.92 

2,436.00 

71.50 

$28,372.02 .- ---- 
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AUTHOR'S QUALIFICATIONS - 

I, DOUGLAS B. BLENDER, of the City of Richmond, in the Province 

of British Columbia, do hereby certify that: 

1. 

2 .  

3 .  

4 .  

5. 

6 .  

I am an employee of INLAND CEMENT INDUSTRIES LIMITED, a 

subsidiary of GENSTAK LIMITED; 

I am a Senior Project Engineer - Geology for Inland Cement 
Industries Limited, Technical Services Department; 

I am a graduate of the University of Saskatchewan in Geological 

Engineering, having graduated in 1972; 

I am a registered Professional Engineer of the Province of 

Alberta; 

I have practised my profession continuously since 1972 in 

Industrial Minerals - Exploration and Development in the 
Provinces of British Columbia, Alberta, Saskatchewan and 

Manitoba and the States of Montana and Washington; 

I hnve rciviewed the data carefully and have compiled and 
written th i s  report. 

DATED at the City of  liichmond, in the Province of Rritisli Columbi;i, 

this 19th day of June, 1980. 

Senior Project Engineer 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix II 



APPENDIX I1 

. 

A 5 C t> 

, 

/NL€7-, 

+ 

+ 

t 

F G u 2 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix III 



, A L L 1 S-CH A LM E RS 
PROCESS RESEARCH AND TEST CENTER 

TEST REPORT 

Test No. 79- 134 Charge No. - 6-094 19 Date Reported 10/12/79 

Submitted by (customer) A-C Canada (Vancouver, B.  C . ) 
f o r  In l and  Cement Company 

Test Requested by D .  R. Olson Div. C . M  & MS 

References 

SAMPLE AS RECEIVED 

Weight 109 Q (340 1- * 'PL Date Rec'd. 9/ 1 2 1  79 

Description Three  baRs of s i l i c a  rock r e c e i v e d  from B r i t i s h  Columbia Cement Co., 

Barberton P l a n t ,  M i l l  Bay, B r i t i s h  Columbia. The samples are  f u r t h e r  

i d e n t i f i e d  as Holberg S i l i c a .  

TEST PROCEDURE 

Type of Test 

E qu i pmen t Used 

Test R esu Its 

Bond Closed C i r c u i t  G r i n d a b i l i t y  Tests i n  Rod M i l l  
a t  1 4  Mesh and i n  Ball M i l l  a t  65, 150, and 200 Mesh 
Bond Abrasion T e s t  
Bond Impact C r u s h a b i l i t y  T e s t  

. 3  m x . 6  m Rod M i l l ;  . 3  m x .3 m Bal l  M i l l  
Pennsylvania  Abrasion T e s t e r  
Bond Twin Pendulums Impact Apparatus 

Test Bond Work Index 
Rod M i l l  a t  14 Mesh 
Ba l l  M i l l  a t  65 Mesh 
Ball M i l l  a t  150 Mesh 
Ba l l  M i l l  a t  200 Mesh 
Impact 
Abrasion Xndex 
S p e c i f i c  Gravity 

14.1 
15.3 
15.5 
14.7 

4 . 4  

(Metr ic)  
15.5 
16.8 
17.1 
16.2 

4.9 
. 2 2 3 5  

2 . 6 3  



A L L  I S-CHALMERS 
80ND R O D  MILL C L O S E D  C I R C U I T  G R I N D A B I L I T Y  TEST 

A T  1180 M I C R O - M E T E R S  ( I4 T Y L E R  MESH)  

MAT E R  I A L  CEMENT RAW M A T E R I A L  
S U B M I T T E D  BY A - C  C A N A D A #  FOR I N L A N D  CEMENT 

TEST NO. 79-134 D A T E  10-3-79 
V A N C O U V E R .  BRITISH C O L U M B I A  

P E R 1  O D  
1 
2 
3 
4 
5 
6 
7 

R E V O L U T I O N S  
O F  MILL 

30 00 
106.0 
101 00 

9 7  00 
82 00 
9 2  a 0  

93 0 0  

G R A M S  O f  
P R O D U C T  

58 5.0 
989.0 
1037.0 
1147.0 
951 00 
994.8 
1816.0 

G R A M S  I N  
FEED 
324 00 
94.0 
158 00 
166 0 0  
184.0 
152 00 
1 5 9  00 

NET G R A M S  
P R O D U C E D  

261 0 0  
89S.P) 
879.0 
981 00 
767.0 
842.0 
857 00 

N E T  G R A M S  
PER R E V .  

8.709 
8 0440 
8.700 
10.118 
9 0358 
9.1 50 
9.210 

L A B  MILL F E E D  IS 1.62 K G A I T E R r  P A C K E D  ( = l f l l o I  L B / F T * * 3 )  
E Q U I V A L E N T  TO 2025 G R A M S  (1250 C C o )  IN MILL 

I D E A L  P O T E N T I A L  P R O D U C T  = 1812.0 GRAMS S P E C I F I C  G R A V I T Y  = 2.63 
A V E R R G E  OF L A S T  2 P E R I O D S #  101.5 PER CENT C I R C U L A T I N G  L O A D  

G R I N D A B I L I T Y  A T  1180 M I C R O - M E T E R S  = 9.180 NET G R A M S  P E R  R E V .  

SIZE OF SIEVE L A B O M I L L  FEED 
EQUIV. A S T M  P E R C E N T A G E  
ToMESH MU-M ON PASS1 NG 
112 I3200 0. 100.00 
318 9500 16.89 83-11 

3 6700 27.10  56.02 
4 4750 11.66 44.36 
6 3358 8.17 36.19 
8 2360 9.27 26.92 
10 1700 6056 20.36 
14 I180 4.36 16.08 
20 850 3.78 12.22 
28 600 2.76 9.45 
35 425 2.04 7.42 
48 300 1.59 5.82 
65 212 1.30 4 .52  
108 150 1.00 3.52 
150 106 071 2.81 
200 7 5  . 59 2 022 
270 53 0. *00 000 
325 4 5  0 .  *n0.00 
480 3 8  0. * @ 0  009) 
500 26 0. * 0 0  000 
PAN 0 2 022 0. 

S C R E E N  A N 4 L Y S E S  D O  N O T  REPRESWT 

C I R C U L A T I N G  L O A D  L A S T  P E R o P R O D U C T  
P E R C E N T A G E  P E R C E N T A G E  

ON P A S S I N G  ON P A ' S S I  NG 
00 100 000 0. 10p1.0fl 
054 99.46 0. 100 008 

0. +00 *00 0. 10a 000 
829 99.17 0. 1n0.00 

1 . 1 3  9 6 - 0 4  0. 1a0.00 
6.12 91 .92  0. 1m0.00 

26.7C3 45 .21  0 .  1 PJQ 000 
58-35 6.86 0 3 3  99.67 
6.52 034 3C9.82 6 8 . 0 5  
0. *00 000 20.34 4 8 . S 1  
8 .  *PI0 000 11 .45  3 7 . 0 6  
8 .  *p10.@0 R o R G )  2P.36 
0.  * 0 0  000 6.89 21.37 
0.  +80  000 5.31 16.c16 
0 .  * 0 0  .n0 3.45 12.62 
8 .  *00 000 2.33 10.29 
0. *08 000 PI. *O(I.c30 
0. +80  000 0. * o a  030 
P). * 0 0 . 0 @  n. *a3  .ga 
0 .  *a0  000 0 .  * @ a  .0a 
-34 0. 10.29 0 .  

PLANT O P E R A T I O N  R E S U L T S  

80 P C T o P A S S I N G  FEED SIZE E Q U A L S  9184.3 M I C R O - M E T E R S  
80 P C T  . P A S S I N G  P i i O O U C T  SIZE E Q U A L S  97 1.0 M I C R O - M E T E R S  
BOND WORK INDEX FROM A B O V E  TEST E Q U A L S  14.1 
WORK I N D E X  M E T H I C  = 1 5 0 5  

-. ... ... -. 

__. 
... 

. .  

-- - .. .. 

Fig. 1 
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ALL1 S-CHALMERS 
MA TER I A L  Cf3lENT RAW MATERIAL 
SUBMITTED BY A - C  CANAD4, FOR INLAND CEMENT 

VANCOUVERa BRITISH COLUMBIA 
TEST NO. 79.134 

100 
MESH198 6 5 4 
1/2 7 

318 421 

3 4  1 

4 42 1 

6 42 I 

8 42 

10 4 2 

14 4 

20 4 

28 4 

3s 4 

48 

6 5  

100 

IS0 

200 

270 
325 
400 

500 * 

3 2  

1 

I 

I 

4 

4 

4 

AT 1 180 MI CRO-METERS DATE 10-3-79 

10 WEIGHT X PASSING 1 

198 6 5 4 3 2 19e  6 5 4 3 

2 

1 

I 

1 

1 

1 

4 

4 

t 

1 

I 

, 

2 

MESH198 6 5 4 3 2 198 6 5 4  3 2 198 6 5 4 3 
100 I0 WEIGHT X P4SSING 1 

FEEDS1 C I R C * L D * = 2  P R O D U C T = 4  F+C=3 F + P = S  C+P=6 ALL=7 
S C R E E N  ANALYSES DQ NOT REPRESENT PLANT OPERATIGN RESULTS 

- -.. 

* 1  
2 1 * ... - 

... 

... 

... 

.. . ... ... - 

-. -. .... ... 

-- .... -.. 

... 

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

.. . .... 

- * 
2 1 

* I  - 

Fi_a l a  
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ALL I S - C H A L M E R S  
BOND BALL MILL C L O S E D  C I R C U I T  G R I N D A B I L I T Y  TEST 

AT 212 M I C R O - M E T E R S  C 65 T Y L E R  MESH) 

M A T E R I A L  C E M E N T  RAW M A T E R I A L  
SUBMITTED BY A - C  C A N A D A .  F O R  I N L A N D  C E M E N T  

TEST NO. 79-134 
V A N C O U V E R .  B R I T I S H  C O L U M B I A  

P E R I O D  O F  MILL 
100.0 
188.0 
189  80 
176.0 
168.0 
165 -0 
163.0 
161 80 
161 80 

1 

1 
2 
3 
4 
5 
6 
7 
0 
9 

B f  

REVCLUTIONS G R A M S  OF 
P R O D U C T  

239.0 
300.0 
324.0 
320 80 
31 2.0 
389 80 
308.0 
307 80 
384-0 

G R A M S  IN 
F E E D  

86.0 
19.8 
24.0 
26.0 
26.0 
2 5  80 
25.0 
25.0 
25.0 

D n T E  18 -4 -79  

NET G R A M S  N E T  GRAMS 
P R O D U C E D  PES R E V .  

153.0 1 . 5 3 0  

30P) 80 1.598 
294.0 1.6701 
2R6.0 1.700 
284.0 1.728 
283.0 1 .14B 
282.8 1 a 7 5 0  
279.8 1.738 

281 * @  1.490 

ILL F E E D  IS 053 K G I L I T E R ,  P C K E D  < =  9 5 .  L B / F T * + 3 )  
E Q U I V A L E N T  TO 1071 G R A M S  ( 700 C C . )  I N  M I L L  

I D E A L  P O T E N T I A L  P R O D U C T  = 305.8 G R A M S  S P E C I F I C  G R A V I T Y  = 2.63 
A V E R A G E  O F  L A S T  3 P E R I O D S I  249.6 P f R  C E N T  C I 3 C U L A T I N G  L 0 4 D  

G ~ I N D A B I L I T Y  A T  212 M I C R O - M E T E R S  = 1.740 NET G R A M S  PEd R E J .  

S I Z E  OF S I E V E  L A B  * M  I L L  F E E D  
EQUIV. A S T M  P E R C E N T A G E  
f.R&SH MU-M O N  P A S S I N G  

1 /2 
3 It? 

3 
4 
6 
8 

10 
14 
20 
28 
3 s  
48 
65 

100 
150 
200 
270 
325 
400 
500 
PAN 

13200 
9500 
6700 
4 7 5 0  
3350 
2360 
1700 
11R0 

8 S 0  
600 
425 
300 
212 
150 
106 
7 s  
53 
45  
38 
2 6  

0 

0 .  
0. 
0.  
0 .  
0 .  

15.81 
31 078 
15-81 
1 1  876 

7 001 
3.89 
3.3s 
2.57 
1.64  
1.2s 

078 
47 

- 3 9  
023 

0 .  
3.27 

100.0a 
In0 000 
100 000 
100 .QCI 
100 000 
84.19 
52.41 
36.60  
24 8 4  
1 7 - 8 3  
13.94 
10.59 
8.02 
6.39 
5.14 
4.36 
3 . 8 9  
30% 
3.27 

*04) 8410 
0 .  

S C R E E N  ANALYSES D O  N O T  R E P R E S E N T  

83 PCToPASSING FEED S I Z E  E Q U A L S  

C I R C U L A T I N G  L O A D  
PERC E N T 4 G  E 

O N  P A S S I N G  
0 .  
0. 
0 .  
.2 s 

0. 
3.07 
6.26 
5 . 8 8  
6.95 
9.82 

13.27 
21 6 7 8  
31 013 

- 9 4  
0 .  
0 .  
0. 
0. 
0 .  
0 .  

00 6 

100 .a0 
1041 .!?I0 
100 000 

99 8 1  5 
*0a -00 

96.68 
901 043 
84 . 54 
7 7  060 
6 7 . 7 7  
54.51 
32 073 

1.0@ 
*QJ 6 

*00  000 
*00 000 
*00 o f l a  
*80 .a0 
+00 .B0 
*00 000 

0 .  

L A S T  P E R  . P R O D U C T  
P E R C E N T A G E  

ON P A S S 1  NG 
a. 
0 .  
0.  
0 ) .  
0 .  
0 .  
PI0 
a .  
8 .  

014  
0 .  

e n 7  
4835  

28.17 
18.62 
10.77 
0. 
0. 
0. 
PI. 

37 087 
P L A N T  O P E R A T I O N  R E S U L T S  

2278.1 M I C R O - M E T E R S  
60 P C T O P A S S I N G  P R O D U C T  SIZE E Q U A L S  178.1 M I C R O - M E T E R S  
BOND UORK INDEX PROM A B O V E  T E S T  E Q U A L S  15.3 
WORK INDEX M E T R I C  = 16.8 

108 .oa 
1630.0a 
100 .P)0 
100 003 
!9)91.0P) 
106.918 
lP)0.1)0 
1Q3.02 
100 009 

99.86 
e00.0a 

99.79 
9 5 . 4 4  
67 0 2 6  
48  0 6 4  
37 *P7 

+00 - 0 0  

* 0 0  080 
*0Q).@0 

0 .  

400.00 

- -. _.._ " .  

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

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

-. 
... 
L.. 

-. -... 
_- 

.... .... . -  

.... .- . 

..... 
1 ) .  -. 

... -. 

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

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

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

. .  
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A L L  I S-CHALMERS - 
M A T E R I A L  CEMENT R A W  M A T E R I A L  
S U B M I T T E D  BY A-C CANADA, FOR I N L A N D  CEMENT 

TEST NO. 79-134 A T  2 1  2 M I  CRO-METERS DATE 18-4-19 
VANCOUVERI B R I T I S H  COLUMBIA  

180 
M E S H 1 9 8  6 
102 7 

318 7 

3 7  

4 52 

6 5  

8 421 

10 42 

14 4 2 

20 4 

28 4 

3s 

46 4 

65 4 

1 0 0  

1-50 

200 

270 
325 
400 

500 * 

2 

2 

4 

1 0  WEIGHT 2 P A S S I N G  1 * l  
5 4  3 2 1 9 8 6 5 4 3  2 1 9 8 6 5 4 3  2 1 

1 

1 

1 

1 

2 

2 

4 

4 

1 

1 

1 

1 

1 

1 

2 

I 
1 
1 

* 
1 

* I  
1 9 8  6 5 4  3 2 198 6 5 4 3 2 M E S H 1 9 8  6 5 4 3 2 

100 10 WEIGHT X P A S S I N G  f 

F E E D S 1  C I i l C * L D . = 2  P R O D U C T t 4  F+C=3  F * P = S  C + P = 6  A L L = 7  
SCREEN ANALYSES DO NOT REPRESENT P L A N T  O P E R 4 T I O N  RESULTS 

Fig.  2a 



A L L  I S - C H 4 L M E R 5  
BOND B A L L  M I L L  C L O S E D  CIRCdIT G S I h D A B i I L I T Y  T E S T  

A T  I 0 6  M I C R O - K E T E R S  C 159 T Y L E ~  MESH) 

MATE2 I A L  C E M E N T  RAW M A T E R I 4 L  
S c l b ~ I f T 6 0  bY A - C  C 4 N A D A a  F02 SNL4NO CEMENT 

TEST NO. 79-134 D A T E  10-4-79 
V A N C O ~ ~ V E R I  BRITISH COLUM2.14 

R w a u n ~ ~ ~  
PEFtIOD O F  M I L L  

1 150 -0  
2 3 R 4  -0  
3 335 - 0  
4 288 - 0  
5 270-0  
6 255 -0  
7 257 00 
8 243 *0 

GRAMS OF 
P R O D U C T  

171 - @  

340 -0 
352 -0 
327 * 0  
323 -0  
3 c l S - 0  
322.0 
300 -0 

GRAMS IN 
F E E D  

5 5 - 0  
9 00 

17 - P I  
IR-0 
I 7  - a  
17 -3 
16-c3 
1 7 - 0  

N E T  G R 4 M S  N E T  GR4MS 
PRODUCED PES R E V -  

1 1  6 - 8  0 7 7 3  
331 -0  *R62 
335.9 1 .an3 
3n9.n 1.073 
3B 6 . n  1 . 1 3 3  
2eu-c3 1 - 1 2 9  
33 6-0 1 *I90 
2P3.P) I.165 

L A 8  M I L L  FEED I S  1.53 K G a I T E R r  PACKED (I 9 s - S  LB/FT**3) 
E Q U I V A L E N T  TO I071 GRAMS ( 700 C C * >  I N  M J L L  

I D E A L  P O T E N T I A L  P R O D U C T  = 3 0 5 - R  G R A M S  SPECIClC G R A V I T Y  = 2 - 6 3  
A V E R A G E  QF L A S T  3 P E R I O D S ,  246-6  P E R  C E N T  C I S C U L 4 T I h G  L O A D  

GR I N D A B I L  I T Y  A T  106 M I C R O - M E T E R S  = 1.161 N E T  GR4MS PE9 R E V .  

S I Z E  OF S I E V E  L A B - M I L L  FEED 
EQUIU. ASTM P E R C  EN T A G  E 
T O M E S H  MU-M O N  P A S S !  NG 

1 /2 13200 0 .  100-00 
318 9 5 0 0  0. 100.@0 

3 67 80 0 .  10@.0@ 
4 4750 0.  100.00 
6 3350 0 .  100.00 
8 2368 15-81  8 4 - 1 9  

10 170QI 3 1 - 7 8  52-41 
I4 1180 1 5 . 8 1  36-60 
28 850 11-76  2 4 . 8 4  
28  6c30 7 001 17.83 
3 s  425 3-89  13 .94  
48 3690 3-35 18 .59  
65 21 2 2.57 8.02 

100 I50 1-64  6. 39 
150 1@6 1 - 2 5  S . 1 4  
208 7 5  - 7 8  4.36 
270 53 47 3.89 
325  45 39 3-  50 
400 38 *23  3.27 
500 2 6  0 .  *08.414) 
P A N  0 3-21  0 .  

SC;IEEN ANALYSES D O  NOT REPRESENT 

C I R C L J L A T I k G  L O A D  L A S T  P E ? - P R O D U C T  
P E R C E N T A G E  P E R C E N T A G E  

ON P A S S I N G  ON P A S S I N G  
0. I0@.@!3 0 *  100.00 
9. 103 -00  0 -  lGli3.08 
0. 1@0-B0 0- 1c3a.90 
0 -  108 .OO 0 -  Ir?0.c?8 
0 -  100.08 0. 10@ .OO 
2.00 9 P - 0 0  0 .  109 enn 
4 - 5 9  93.41 CI). 1 FiO .nn 
3-98  R 9 - S O  P .  1 aa .an 
4-43  85ea7 0 .  1 BQ) 007) 

5 - 7 5  74-6P 0 .  103 .n0 
9 - 5 5  6 5 - 1 4  a .  l?I2.'dB 

17.694 9 8 - 1 0  Q -  I 0 G I . F l O  
23-6P 24 .42  0 *  103 .2!3 
*23.47 - 9 5  6 - 8 3  93-17 

-7 4 - 2 1  2P 4 R  7 2 -69 
0 .  * 0 3  -na  13.39 59.3Ci) 
a .  +88 - 0 8  7 - 7 6  51 054 
0 -  *og .80 5 - 3 5  4 6 . 1 8  
0 -  - 0 ~  1 2 - 0 5  3 4 . 1 4  

-2  1 0 -  3 4 *  I4 n -  

4 .64  m . 4 3  0. 100 .sa 

P L A N T  O P E R 4 T I O N  R E S U L T S  

80 P C T o P A S S I N G  FEED S I Z E  E Q U A L S  2278-1 M I C R O - M E T E S §  
80 P C T - P A S S I N G  PRODc lCT S I Z E  E Q U A L S  f35-7 M I  C R U - M E T E R S  
BOND d O H K  I N D E X  F R O M  480VE TEST E O U A L S  1 5 - 5  
UORK INDEX M E T R I C  = 1 7 . 1  

... 

... 

... 
... 

... 



A L L 1  S - C H a L H E R S  
MATERIAL CEMENT RAW M A T E R I A L  
S U B K I T T E O  BY A - C  C A N A O A r  FOR I N L A N D  CEMENT 

V A ~ V C O ~ V E R I  B2IfISH COLUMBIA 
T E S T  NO. 79-134 AT 

100 
M E S H 1 9 8  6 5 4 3 2 
1/2 7 

3/8 7 

3 7  

4 7  

6 7  

R 421 

10 42 

14 4 2 

20 4 2 

28 4 2 

35 4 2 

1 

1 

48 4 2 

65 4 2 

100 4 

150 4 

200 4 

270 4 
325 4 
40 0 4 

1 

1 

1 

2 

500 * 4 
M E S H 1 9 8  6 5 4 3 2 

100 

106 M I  C R O - M E T E ~ S  D A T E  1 8 - 9 - 7 9  

10 WEIGHT X P A S S I N G  1 
198 6 5 4 3 2 196 6 5 4 3 2 

1 

1 

1 

1 

2 

1 
1 
1 

1 9 8 6 S 4 3  2 198 6 S 4 3 2 
10 WEIGHT X PASSING 1 

I. -. 

-. ... 

* I  
. .. I ... 

* 

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

. .  

- - ... 

. .  

,... .... 

- 

- -  
* 

- 1 
* I  _. 

_. 
-... .. .. 

Fig. 3a 



(...... _._... L-.:: ... 
_. . 
.... 

4LLI S-CHALMERS 
BOND B A L L  M I L L  C L O S E D  C I R C U I T  G R I N D A B I L I T Y  T E S T  

A T  7 5  M I C R O - M E T E R S  ( 200 TYLER M E S H )  

M A T E 2 I A L  CEMENT RAW M A T E R I A L  
SUBMITTED BY A - C  CANADA. FOR I N L A N D  CEMENT 

TEST NO. 7 9 - 1 3 4  D A T E  1 @ - ? - 7 9  
V A N C O U N V E R B B S I T I S H  C O L U M B I A  

R E V O L U ? I O N S  
P E R I O D  OF M I L L  

1 100.0 
2 456.8 
3 408  - @  
4 337 -0  
5 31 6.0 
6 3 0 3  * 0  
7 3 0 8 - 0  
8 3 @ 9  00 

GRAMS OF 
PRODUCT 

113.0 
331 - v J  
3 6 5 - 0  
327 - 0  
31 9 - 0  
302 00 

3 1 0 - 9  
3as.0 

GRAMS IN 
f €ED 

47 * a  
5.n 

14.0 
16.0 
14-9  
1 4 - @  
13.0 
13.0 

N E T  GRAMS h E T  GR4MS 
PRODUCED PER 3 E V .  

66.0 *669 
3 2 6 - 8  * 7 I  5 
351 * 8  -E60 
31 1 -0  0923 
385.0 - 9 6 5  
288.9 - 9 5 9  
292.9) .94P 
297 * 0  * 9 6 1  

L A B  M I L L  FEED IS 1 - 5 3  K G Y L I T E R a  P A C K E D  < =  9’5 .5  L B / F T * * 3 )  
EQUIVALENT TO 1 8 7 1  G 2 4 M S  ( 70n CC.) I N  M I L L  

I D E A L  P O T E N T I A L  P R O D U C T  = 3 0 5 - 8  GRAMS S P E C I F I C  G R A V I T Y  = 2.63 

Gl;l I &DAB I L  I T Y  A T  7 5  M I C R O - M E T E Q S  = .9S3 N E T  GSAWS PER R E V *  
A V E R A G E  O F  L A S T  3 PERIODS* 2 5 8 - 4  PER CENT C I R C d L A T I h G  L O A D  , 

S I Z E  OF S I E V E  L A B  *M I L L  F E E D  
E Q U I V .  A S T M  P E R C E N T A G E  
T - M E S H  M d - M  O N  P A S S I N G  

112 13200 P). 163k3.063 
3 /8 9S00 c 3 .  10)P)-00 

3 6780 0 -  IP)4)*80 
4 4 7 5 0  B. 1 0 0 - 0 0  
6 3350  0 -  10&3.0@ 
8 2 3 6 0  I S * S I  R 4 - 1 9  

10 1700 31*7U 52.41 
14 1180  I S - R I  36.60 
20 t?S0 1 1 - 7 6  24.54 
28  60 0 7 001 17.83 
35 425 3 - 8 9  13.94 
48 300 3-35 18.59 
65 2 1 2  2 . 5 7  8.02 

100 I S 0  1.64 6 .  39 
150 106 1.2s 5.14 
200 7 5  .7R 4 - 3 6  
270 5 3  47 3.89 
325  4s 3 9  3 50 
400 38 *23 3 - 2 7  
s O O  2 6  0 -  *00.04) 
P A N  0 3.27 0. 

SCKEEN A N A L Y S E S  D O  NOT R E P A E S E N T  

C I R C U L A T I N G  LO40 L A S T  P E R * P i ? O D J C T  

ON PASS I NG ON P A S S I N G  
8. 1FlQ.00 0. 104)-a0 
0 -  1@0.0@ 0. 100 .an 
0. 100  -nGJ n. Inn .fill 
c 3 -  100.08 0. I C33 *@PI 
n. 100 - 0 8  0 -  11)0.0a 
1.11 98.P9 c ; r .  186 -99 
2 - 1 6  96.74 F i e  1 CIIn .nn 
1.33 9 5 - 4 1  GI. 109 .@@ 
1.33 9 4 - 0 9  n. l@B.DP) 
1 * 6 @  92.4P 0. 1 PIP) .@G 
2.38 953.11 53.  I n Q I . B D  
4.98 P S - 1 3  Q). 1 Cln . @ a  

1 1 - 0 8  7 4 - 1 3  0. 109.0a 
1P.41 55-72 PI. 10a.0C1 

25 32 3.54 1.22 9 P . 7 1 !  
1 8 - 1 8  PR.63 0. *oa .vJ8 

0 -  *00  -00 1 8 - 9 9  69.61 
0. * 0 0  .OO 70R7 61 * 7 4  
0 -  *on - 0 0  1 S . 8 P  4 s * P 6  
3.s4 0. 4S*R6 n .  

P E R C E N T A G E  PERC EN T A G  E 

26.87 2 8 - 8 6  0. 100 .ae 

P L A N T  O P E Q A T I  ON R E S U L T S  

... ... .-. 

-. -. . 

-- ... -. 

... ... 

... 

- .- ... 

... 

. .  

-. .... ... -. 

.- 

80 P C T - P A S S I N G  F E E D  S I Z E  EQUALS 227E.1 M I C R O - M E T E R S  
80 P C T - P A S S I N G  PRODUCT SIZE E Q U A L S  52 * 6  MI C a O - M E T E R S  
BOND WO2K I N D E X  FROM A B O V E  T E S T  EQUALS 14.7 
WO4r( 1hDEX M E T R I C  = 16.2 



M A T E  R I AL 

L- 
ALL1 S-CHQLMERS 

CEMENT RAW M A T E R I A L  

_.... 

SUBMITTED BY A - C  CANADA, FOR INLAND CEMENT 

TEST NO. 79.134 A T  7 5  MI CRO-METERS D 4 T E  1 0 - 2 - 7 9  
V A N C O L J N V E R , B R I T I S H  COLUMBI4 

108 10 WEIGHT L P 4 S S I N G  1 
MESH198 6 5 4 3 2 1 9 8 6 5 4 3  2 198 6 5 4 3 2 
112 7 

318 7 

3 7  

4 7  

6 7  

8 421 

10 42 1 

I4 4 2  1 

20 42 

28 42 

35 42 

4 8  4 2 

6 5  4 2 

1043 4 2 

150 4 

200 4 

278 4 
325 4 
400 4 

500 4 
MESH198 6 5 4 

100 

1 

I 

2 

1 

1 

1 

1 

I 

1 2  

~ ~~ - 
\ 

I .- . .. 

-. . .  .. . ... 

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

-.. 0 1  
1 . . .. ..- -. 
t 

-- 
.... ... 

... .... .... 

... ... -.. 

.. . . . .  

-. . 
. .. 

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

.... -. 

... .- ... .. . 

.... 

.. . - .  

1 
1 
1 

* 
3 2  198 6 5 4 3 2 198 6 5 4 3 2 1 

- 1  10 WEIGHT X P A S S I N G  1 

F E E O r I  C I R C * L D * = 2  P2ODdCTz4 F + C = 3  F + P = S  C * P = 6  A L L = 7  
SCREEN A N A L Y S E S  DO N O T  REPi?&ESENT P L A N T  O P E R A T I O N  R E S U L T S  - .  

-.- 

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

b ig .  4a 



S I E V E  A N A L Y S I S  A L L I S - C H 4 L M E Q S  
M A T E R I A L  CEMENT RAW M A T E R I A L  
S U B M I T T E D  BY A - C  C A N A D A 8  FOi? I N L A N D  CEMENT 

T E S T  NO. 79-134  D A T E  10-1-79  

A= A B R A S I O N  PRODUCT 

VANCOUVER. B R I T I S H  COLUMB I L\ 

# 

1 ,/...- ..:. -- - -' . , I  r ? l  

80 

E Q J I U o  
T O M E S H  

0 7 s  
s3 

0375 
M = 3  

4 
6 
R 

10 
I 4  
20 
28 
35 
48 
65 

I 0 0  
IS0 
200 
270 
325 
400 
s O O  
P A N  

S I E V E  S I Z E  
A S T M  
MU-M 

19080 
13200 

9500 
67 QI0 
4758  
3350 
2360 
1700 
1180 

850 
60a 
425 
300 
212 
150 
106  
7s 
53 
4 s  
3 R  
2 6  

0 

80 P C T .  S I Z E  

A 
P EB C EN T A G E 

O N  P A S S I N G  
0 .  100.00 

17 .95  8 2 . 0 5  
20.31  61 074  
1 3 . 4 7  48.27 

9 . 1 8  39.08 
4 - 8 7  34.21 
4 - 5 9  2 9 . 6 2  
3.58 2 6 . 0 3  

. 2 * 6 S  23.38 
2.13 2 1 . 2 5  
1 . 7 e  19.47 
1 *S0 17.97 
1 - 7 1  16.26 
1 . 9 4  14.32  
2 . 4 4  1 1 . 8 8  
2 - 2 3  9 . 6 5  
1 .43  8.22 
0 .  * 8 0 " 0 0  
0 .  *00.00 

0. +00.00 
8.22 0 .  

0 .  400.00 

CLOG-LOG)  p 

I '  

I 

... 

. .  - 

-. 
... -. 

I.- .-. ..-. 
I 

S L O P L 8 0 X  S I Z E  T O  S M A L L E S T  DATUM 
S P E C I F I C  G i 4 A V I T Y  

V O I D S  F R A C T I O N  
B U L K  W E I G H T  c L B S / F T * * 3 )  

E S T I M A T E D  S P o G R .  FOR 40% V O I D S  

B C D - 
P E R C E N T A G E  P E R C E N T A G E  P E R C E N T 4 G E  

ON P A S S I N G  ON P A S S I N G  ON P A S S I N G  

_ -  .. , 

-. .. . .... 

, 

A 8 C 
1 2 R 1 9  

* 4 4 2  
2-63 

* B B A . 0 0  
*0B0.@61 
*00@0 - 0  

_.. ... . .  -. 

.... 
_. 

D 

. .. 

.. . .. . 
.--. 

Fig. 5 
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S I E V E  A N A L Y S I S  A L L I S - C H A L M E R S  

S U B M I T T E D  BY A - C  C A N A D A #  F O R  I N L A N D  CEMENT 

TEST NO. 7 9 - 1 3 4  

HATER I A 1  CEMENT RAW M A T E R I A L  .. 

V A N C O g V E R a  B R I T I S H  C O L U M B I A  
D 4 T E  1 8 - 1 - 7 9  

I , -  . z ? : /  
A r. -I - , A= A B R A S I O N  P R O D U C T  ' 1 - c  -, 

100 
MESH MU-M 1 9 8  
0 7 5  1 9 0 0 0  A 

053 13200 * A 

e375 9508  

M= 3 

4 

6 

8 

1 0  

14  

20 

28 

35  

4 8  

65 

100 

150 

20 0 

2 7 8  
325 
400 

50 0 
MESH 

6 7  @ @  

4750 

3350 

2360 

1700 

1180 

R 5 0  

600 

425 

30 0 

2 1 2  

1 s O  

1 0 6  

7 5  

53 
45 
38 

2 6  
MU-M 198 

I 
7 

-. 10 W E I G H T  X P A S S I N G  1 .2 . 
6 5 4  3 2 1 9 8 6 5 4 3  2 1 9 8 6 5 4 3  2 

... ... 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

4 

A 

A 

A 

A 

, 

... .... 
... 

. .. - 

- 
.. . 

. .  . .. . _  

-.. ..... 

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

-.... ...- ... * 
6 5 4  3 2 1 9 8 6 5 4 3  2 1 9 R  6 5 4 3 2 

= A + B  2 = A + C  3 = A + D  4 = B + C  5 = 6 + D  6=C+ D 
=A+B+C 8 = A + b + D  9 = A + C + D  0=b*C+D + = 4 + B + C + D  

Fig 5a 
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ALL1 S - C H A L M E R S  
BOND T W I N  P E N D U L U M S  IMPACT CRUSHING T E S T  

MA TE R I A L  CEMENT i3AW M A T E R I A L  
S U B M I T f E D  BY A - C  C A N A D A 8  FOR I N L A N D  CEMENT 

VANCOUVER, B R I T I S H  C O L U M E I A  

TEST NO. 79.134 DATE 10-1-79 

SPECIMEN 

1 23 
2 24 
3 13 
4 6 
5 18 
4 7 
7 12 
8 1 
9 16 
10 22 
1 1  4 
12 9 
13 19 
14 18 
15 8 
16 3 
17 20 
18 2 
19 5 
20 1 1  
21 14 
22 17 
23 15 
24 21 

NO. R4NK 
T H I C K N E S S  
MM I N C H  
61 2 .40  
65 2.56 
61 2 - 9 0  
68 2.36 
4s  1.77 
40 2.36 
43 1.69 
56 2.20 
4 1  1.61 
47 1.85 
47 1.85 
67 2 . 6 4  
54 2 . 1 3  
5 6  2.20 
57 2.24 
50 1 . 9 7  
54 2.13 
7 1  2 . 8 0  
4 4  1.73 

42 1.65 
5 7  2.24 
59 2.32 
51 2.01 

63 2 . 4 8  

W EI GHT 
GRAMS 
704 
1010 
983 
652 
30 1 
67 3 
4 9 5  
61 6 
2 90 
339  
5 4 8  
462  
41 1 
926 
SPJ 5 
68 6 
820 
727 
39 3 
1110 
68 5 
658 
6 50 
63R 

PRODUCT 
PIECES 

3 
2 
2 
2 
4 
2 
2 
3 
3 
3 
3 
2 
3 
2 
2 
2 
4 
4 
2 
2 
2 
4 

2 
5 

AVERAGE 2.1s 633 -4J0 2.7 
MAX 1 MUM 2 * R 0  111637.00 5 .  
M I N I M U M  1.61 290 *PIG 2.0 
STD DEV I A T  I ON 032 221 073 09 
95% C O N F o I N T R V L .  013 8 8 . 7  1 . 4  

OMIT MAX AND M I N  V A L U E S  
AVERAGE 2.15 626.91 
S T D o D E V .  029 1 9 4 * 7 @  
9 S X  CONF. I N T R V L  012 81 036 

2.6 
* P  
- 3  

A N G L E  AT F T * L B  
BREAKAGE PER I N C H  

40 P 00 
sa 1 1  . 4  
30 4.6 
2 5  3.3 
25 4.3 
25 3.3 
25 4.5 
1s 1.3 
2s 4.8 
30 5 .9  
23 2.7 

30 5.2 
3(? 5 00 
25 3.4 
20 2 . 5  
341 5.3 
241 1.8 
20 2 09 
30 4.4  
25 4.6 
30 4.9 
30 4.7 
30 s. s 

30 4 . 2  

d O?K 
I N D E X  

7 .9  
11.3 

4.5 
3 *2 
4.3 
3.2 
40s  
1.2 
4.7 
5 . 8  
2 . 6  
4. I 
5.1 
4.9 

' 3.4 
2 . 5  
5.1 
1 . 7  
2.R 
4.4 
4.6 
4 .I! 
4.7 
5 . 4  

4.51 4.4 
1 1  045 11.3 
1.27 1.2 
2.cll 2 .a 
081 .R 

._.. -I 

^. .... ... - 

. .  .... ... 

.. ... - .  

-.. .... ... 

... 

4.34 4.3 
1.31 1.3 
055 . 5  

cJHEN RANKED AND P L O r T E O  A S  L O G ( W . 1 . )  V S *  P R O B Q B I L I T Y ,  
THE B E S T  F I T  S T R A I G H T  L I N E  H A S  A P R O B A B I L I T Y  OF 

84.1% W I T H  W . I .  LESS THAN 03 EQUAL ro 6.3 
5 0 ~ 0 2  W I T H  W . 1  L E S S  THAN r 9  EQUAL TO 4.0 
15.92 W I T H  @'aJ* L E S S  THAF' E Q W L  TO 2.6 

... . - 

c. ,-.. .... - 



PERCENTAGE 
1 -. 

5 _ _ _  
8 _ _ _ _  

CEMENT RAW MATESI4L 7 _ _ _ _  
6 _ _  _ _  A-C C4NADAa FOR INL4ND CEMENT 
5 -  VANCOUVERa BRITISH C O L U M B I A  

TEST NO. 7 9 - 1 3 4  .----= INDIV IDUAL IMPACT WORK INDICES - 4  

3 

2 

1 
9 
a 
7 

6 

5 0  

4c- 

.. 3r 

_ _  2 0  

_ _  1 0  
9 

- 8  
7 

-6 

5 

4 

3 

- 2  

1 

Fig. 6 a  
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APPENDIX IV 
iGHT ENGINEERS LIhl ITED Pnon 684 9371 Cable WRIGHTENG Trbr M 54367 

1444 Alberni Street. Vancouver. British Columbia. Canada V6G 224 

F i l e  No. 1033-100 

January 15, 1980 

B.C. Cement Co. L t d .  
Bourber ton Road , 
R.R. 1 
HI11 Bay, B.C. 

A t t e n t i o n :  M r .  D.B. Blender 

Dear S i r :  

PRELIMINARY REPORT HOLBERG QUARR I E S 

I n  accordance w i t h  the  the Terms o f  Reference conta ined i n  our  
Proposal o f  August 15, 1979 which was subsequent ly accepted and modi f ied 
t o  p rov ide  f o r  a P r e l i m i n a r y  Report on Phase I a s  se t  ou t  i n  the  Scope 
o f  Work, enclosed p lease f i n d  t w o  copies o f  our P r e l i m i n a r y  Report. 

_- 
I 

The r e p o r t  con ta ins  the  r e s u l t s  of p r e l i m i n a r y  e x p l o r a t i o n  and 
order  of magnitude c a p i t a l  and opera t i ng  cos ts  f o r  the  development o f  a 
s i l i c a  rock  q u a r r y  a t  Holberg Sound, Vancouver I s l a n d  t o  d e l i v e r  200,000 
tones of minus 5 / E  i n c h  m a t e r i a l  t o  the  dock a t  I n l a n d  Cement's T i l b u r y  
P l a n t  on the  Fraser  R i v e r .  

S h o r t l y  a f t e r  p r e l i m i n a r y  mapping commencement on the  
. 
The o n l y  r e s u l t s  submit ted on t h i s  p r o p e r t y  

Wright Engineers L i m l t e d  was advlsed t o  
suspend the  work by IC IL .  
a r e  t h e r e f o r e  an incomplete geo log ic  map and a b r i e f  est imate o f  t rans -  
p o r t a t i o n  cos ts .  

t h i s  t ime and we w i l l  be pleased t o  discus: i t  w i t h  pu a t  p u r  con- 
v en i  ence. 

We t r u s t  the  p r e l i m i n a r y  r e p o r t  f u l f i l l s  your requirements a t  

Yours S incere ly ,  

W R I G H T  ENGINEERS LIMITED 

C . C .  M r .  Salvador S a l a  
I n l a n d  Cement I n d u s t r i e s  L t d .  
1111 West Hast lngs S t . ,  S u i t e  800 
Vancouver, B.C. V6E 233 

K. Nie lsen 
P r o j e c t  Manager 

Ass- - 
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1 rNClNEERS LlhllTED 1.  

INTRODUCTION AND TERMS OF REFERENCE 

On J u l y  20, 1979 Wr igh t  Engineers L t d .  were requested b y  I n l a n d  

Cement I n d u s t r i e s  L t d .  t o  s u b n i t  a Proposal f o r  engineer ing serv ices  

cuwering t h e  e x p l o r a t i o n  and f e a s i b i l i t y  o f  two p o t e n t i a l  q u a r r y  opera t ions ,  

one f o r  S iO,  on Holberg I n l e t ,  Vancouver I s l a n d  

tons each o f  p roduc t  t o  be d e l i v e r e d  t o  the T i l b u r y  Cement P l a n t  dock on 
the  Fraser  R iver ,  and 

t h e  S i O ,  p roduc t  t o  be - 5 /8  inch .  

Both quar r i es  were t o  produce 200,COO 

On August 15.  1979 a Proposal, was submit ted b y  Wright Engineers 

L i m i t e d  and on October 9, 1979 the proposal  accepted b y  ICIL w i t h  the  
understanding t h a t  an order  of magnitude s tudy  be submit ted f o r  the 

complete ope ra t i on  a s  p a r t  o f  the Phase I program before  subsequent w o r k  

was t o  be done. , 

F i e l d  geology work on t h e  Holberg p r o p e r t y  was completed by - 
October 19, 1979 and a p r e l i m i n a r y  r e p o r t  submit ted t o  Wright Engineers 

L i m i t e d  October 25, 1979 w i t h o u t  saqple a s s a y  r e s u l t s .  Assays were  

ob ta ined from ICIL i n  e a r l y  December and the f i n a l  oeo log ica l  r e p o r t  

f i n a l i z e d  b y  December 19, 1979. 

F i e l d  geology w o r k  on the commenced i rI 

e a r l y  December bu t  b e f o r e  complet ion,  n o t i f i c a t i o n  was rece ived from 
I C I L  t o  suspend f u r t h e r  f i e l d  work on these claims, bu t  t o  complete 

whatever p o r t i o n  o f  Phase I f e a s i b l l l t y  w a s  poss ib le .  

This  r e p o r t  con ta ins  the  r e s u l t s  of p r e l f m i n a r y  e x p l o r a t i o n  and 

o rde r  of magnitude es t imates  f o r  the Holberg quarry ,  

Recommendations a r e  a l s o  made regard ing  f u r t h e r  w o r k  

i f  the  eva lua t i ons  a r e  t o  be taken t o  a f u r t h e r  Phase o f  study. 

W I 
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HOLBERG QUARRY 

P r e l i m i n a r y  Phase I r e s u l t s  f o r  the  Holberg Quarry a re  b r i e f l y  

presented under the  f o l l o w i n g  headings. 

E x p l o r a t i o n  

M r .  Haro ld Jones of W.G. Stevenson and Associates L td .  has pre-  

pared a geo log ica l  r e p o r t  on the area of i n t e r e s t  based on f i e l d  mapping. 

The r e s u l t s  o f  t h i s  work a re  presented i n  h i s  r e p o r t  inc luded i n  the  

appendix and a re  considered se l f  exp lo ra to ry .  

Fur ther  more d e t a i l e d  sampling of outcrops fo l lowed b y  a d r i l l  

program w i l l  be requ i red  i n  o rder  t o  e s t a b l i s h  reserves i n  the p o t e n t i a l  

e a s t  q u a r r y  area. Fur ther  sampling w i l l  a l so  be requ i red  t o  e s t a b l i s h  i 

q u a l i t y  adequacy of the  western quar ry  area. 

On t h e  bas i s  of the l i m i t e d  sampling done, i t  would appear 

a q u a r r y  reserve of some 2,000,000 tons would be a v a i l a b l e  f rom the 

q u a r r y  w i t h  an average S i O ,  con ten t  as  shown i n  the  geology r e p o r t  

some 95% (See Samples 86151-58). Two anamalous and unacceptable va 

ha t  

east  

o f  

ues 
occur i n  t h i s  area 86156-7. 

s i g n i f i c a n c e  o f  these va lues and he lp  p i n  p o i n t  some d r i l l i n g  requ i re -  

ments t o  e s t a b l i s h  th ickness of the  deposi t .  

Fur ther  sampling would he lp  t o  i d e n t i f y  the 

The th ree  samples taken i n  the western area, 86159-61, a l though 

somewhat lower i n  $10, a re  s t i l l  i n  the acceptable range. 

i n  t h i s  area appears t o  be more than adequate t o  p ro jec ted  needs. 

The tonnage 
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3. 

Mining 

On t h e  bas is  of c e r t a i n  depth assumptions as  shown on cross 

sec t i ons  i n  the  geo log ica l  r e p o r t ,  p r e l i m i n a r y  c a p i t a l  and opera t ing  

cos ts  have been est imated f o r  a 200,000 ton  per year qua r ry  opera t ion  i n  

t h e  eas tern  quarry .  

Based on t h e  use of new equipment the c a p i t a l  cos t  of p l a n t  and 

q u a r r y  p repara t i on  has been est imated t o  be $3,600,000 and the  opera t ing  

c o s t  of such a qua r ry  t o  be $4.67  per  ton  of - 1/2"  t o  - 5/8" product .  

For  comparis ion purposes a second a l t e r n a t i v e  a t  400,000 TPY has been 

determined as $5,800,000 c a p i t a l  and $3.22 ope ra t i ng  cos t  per  ton. 

De ta i l ed  cos ts  are shown i n  the  Appendix. 

i 

Transpor t  a t  i on 

The movement of crushed s 
T i l b u r y  I s l a n d  w i l l  be undertaken 

e i g h  

1 oad 

t h a t  

hour 

l i c a  rock from Holberg I n  

b y  a tug/barge operat ion,  

e t  t o  

the barge 

hav ing a c a r r y i n g  c a p a c i t y  of about 4,500 tonnes (5,000 s h o r t  tons) .  An 

es t imate  prepared b y  Rivtow S t r a i t s  L td .  i n d i c a t e s  t h a t  the  f r e i g h t  r a t e  

f o r  t h i s  movement, based on 200,000 tonnes per year, w i l l  be on the 

o rde r  o f  $5.85/ton; barge load ing  and unloading n o t  inc luded.  Free 

l oad ing  t ime:  8 hours;  f r e e  unloading t ime: 8 hours. The est imate w a s  

prepared i n  October, 1979, and does no t  r e f l e c t  recent  increases i n  f u e l  

cos ts .  To accomplish the  l oad ing  and unloading opera t ion  dur ing  an 

hour pe r iod  the  equipment must be capable of mainta ing an average 

ng/unloading r a t e  of n o t  l e s s  than 563 tonnes/hour. 
t h e  equipment must have a design capac t y  of 900 t o  1,000 tonnes/ 

This means 
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4.  

Cap i ta l  cos ts  f o r  a conveyor barge loader  and dock s t r u c t u r e  
have been est imated a t  $500,000 and t h e  opera t ing  r e c l a i m  barge load ing  
and barg ing cos ts  f o r  m a t e r i a l  de l i ve red  t o  the  T i l b u r y  P l a n t  dock as 
$6.60 per  ton.  

Summary of Est imated Costs 

For t h e  establ ishment  o f  a producing 200,000 ton  per  p a r  S i O ,  
q u a r r y  o p e r a t i o n  based on new equipment a t  January 1980 producing - 1/2"  
t o  - 5/8"  m a t e r i a l  and a con t rac t  barg ing p r i c e  f o r  ma te r ia l  de l i ve red  
t o  the  IC IL  T i l b u r y  P l a n t  dock on the Fraser River ,  t he  f o l l o w i n g  costs  
have been est imated:  

To ta l  Preproduct ion Cost $4,100,000 
To ta l  Operat ing Cost/Ton $ 11.27 

I n  our  op in ion  the above cos ts  a re  i n  the  order  o f  2 20% o f  

ac tua l  cos ts .  

Recommendations 

I t i s  recommended t h a t  i f  f u r t h e r  cons ide ra t i on  i s  g iven t o  the  

development o f  t h i s  p r o p e r t y  t h a t  a Phase I 1  s tudy  be c a r r i e d  out 
i n c l u d i n g  the  f o l l o w i n g :  

- Fur ther  geo log ic  mapping and sampling o f  the east  and west 

q u a r r y  areas. 
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- If d r i l l  resu l t s  already carried o u t  on the property are n o t  
available,  t h a t  a limited d r i l l  program be carried out in order 
t o  bet ter  establish tons and qual i ty  o f  reserves, par t icular ly  
in the eastern quarry, and  plan a quarry operation includihg 
p i t ,  equipment and services. This would allow fo r  e i ther  an 
owner controlled operation or establ ish a sound negotiating 
basis with a contractor. 

- Carry out  a more precise f e a s i b i l i t y  study as outlined i n  Wright 
Engineers Limited’s proposal dated August 15, 1979 as Phase I 1  
work .  

i 



APPENDIX 

- Report on the H. 6 W. Claims 
Coal Harbour Area 
Holberg Inlet,  V . I .  

- by H.M. Jones dated Oct. 25/79 

- Summary Capital and Operating Cost Estimates - alternatives 1 
and 2.  

- Prel iminary Geology Map - by B .  Taylor o f  G .  Noel 
and Association for W.G. Stevenson. 1 
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P r o j e c t  No. 1033-100 

January 51, 1980 

INLAND CEMENT PROJECT 

HOLBERG QUARRY 

SUMMARY CAPITAL AND OPERATING COST ESTIMATE 

1. Cap i ta l  cos ts  

* Logging 
Access Road 
Dump Road 
Q u a r r y  Prepara t ion  
2 - Front-end Loaders (9888) 
2 - 35-ton Trucks ( 769C ) 
2 - A i r  Tracks 
1 - Grader (140G) 
1 - Dozer 
Two-Stage Crusher and Screen P lan t  
Power P1 an t 

(D- 8 1 

Shop and O f f  i c e  
L i g h t  Vehic les 
Serv ice  Truck 
Shop Equipment 
Serv i c e s  
Conveyor Sys tern 
Barge Loader 
Dock S t ruc tu re  

TOTAL - CAPITAL COSTS 

- 
250,000 

50,000 
200,000 
649,000 
644,000 
283,000 
151,000 
253,000 
890,000 
85,000 
50,000 
25,000 
25,000 
25,000 
10,000 

100,000 
200,000 
200,000 

$4,090,000 

* Note: Logging - assume t h a t  va lue  o f  t imber  w i l l  pay 
f o r  the  c o s t  o f  logg ing .  

i 
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SUMMARY CAPITAL AND OPERATING COST ESTIMATE - Cont 'd.  

ALTERNATIVE 1 - 200,000 Tonnes Per Year 

2 .  Operat inq Costs 

a )  Quar ry  Operat ions 

D r i  11 i n g  
B l a s t i n g  
Loading 
Hau l i ng  
Road Maintenance 
Crushlng and S t o c k p i l i n g  
Power 
M i  sce l  laneous 
Labour 

b ) Trans po r t a  t i on 

Recl a i m i  ng and Barge Load i ng 
Barg ing t o  T i l b u r y  I s l a n d  
Overhead and A d m i n i s t r a t i o n  

TOTAL - OPERATING COSTS 

$/Tonne 

2. 

0.32 
0.93 
0.22 
0.49 
0.14 
0.55 
0.04 
0.06 
1.92 

$ 4 . 6 7  

- 

t 

0.25 
5.85 
0.50 

$ 6.60 

- 
- 

$ 11.27 

-r 
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Project  No. 1033-100 

January 8, 1979. 

INLAND CEMENT PROJECT 

HOLBERG QUARRY 

SUMMARY CAPITAL AND OPERATING COST ESTIMATE 

ALTERNATIVE 2 - 400,000 Tonnes Per Year 

1. C a p i t a l  Costs 

* Logging 
Access - Road 
Dump Road 
Quarry Prepa r a  t i on 
2 - Front-End Loaders (9888) 
4 - 35-ton Trucks (769C) 
1 - Production D r i l l  ( 6 " )  
1 - A i r  Track 

Two-Stage Crusher 
Power P lan t  
Shop and Off ice 
L i g h t  Vehicles 
Service Trucks 
Shop Equipment 
Services 
Conveyor Sys tern 
Barge loader  
Dock S t ruc tu re  

1 - Grader ( 1 4 W  
1 - Dozer 0 - 8 )  

- 
250,000 

50 , 000 
200,000 
649,000 

1 , 288,000 
240,000 
141,000 
151,000 
253,000 

1 780,000 
170,000 

5c, 000 
25,000 
25,000 
25,000 
10,000 

100,000 
200,000 
200,000 -- 

TOTAL - CAPITAL COSTS $5,807,000 

* Note: Logging - assume t h a t  value o f  t imber w i l l  pay 
f o r  the cost of logging. 

3. 
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SUMMARY CAPITAL AND OPERATING COST ESTIMATE - Cont'd. 

ALTERNATIVE 2 - 400,000 Tonnes Per Year 

4. 

2. Operat ing Costs 

a )  Quar ry  Operat ions 

D r i l l i n g  
B l a s t i n g  
Loading 
Haul i ng 
Road Maintenance 
Crushing 
Power 
Misce l  laneous 
Labour 

$/Tonne 

0.16 
0.86 
0.09 
0.41 
0.07 
0.55 
0.04 
0.06 
0.98 - 

$ 3 . 2 2  
i 

b ) Trans por  t a  t i  on 

Recla iming and Barge Loading 
Barg ing  t o  T i l b u r y  I s l a n d  
Overhead and A d m i n i s t r a t i o n  

TOTAL - OPERATING COSTS 

0.25 
5.85 
0.50 

$ 6.60 - 

$ 9.80 

W it- - 



REPORT ON THE H & W CLAIMS 
COAL HARBOUR AREA 

HOLBERG INLET, VANCOUVER ISLAND 
NANAIMO M. D. 

Loca t ion :  50"36'30" n o r t h  l a t i t u d e  
127'41 I west l o n g i t u d e  

i 

HAROLD M. JONES, P.Eng. 

W. G. STEVENSON & ASSOCIATES LTD. 
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* SUMMARY 

An examination was made from October 14-79, 1979 o f  the H & W 

claims, located near  Coal Harbour on Holberg I n l e t ,  northern 

Vancouver Island. 

Two d e f i n i t e l y  s i l i c a - r i c h  zones a r e  present on the claims. 

smaller zone, from which a small tonnage was previously mined, has 

reserves estimated a t  2,200,000 tons grading 93.45% Si02. 

second zone i s  considerably l a rge r  and has reserves estimated a t  

17,000,000 tons grading 91.97% Si02. 

The 

The 

Additional sampling i s  recommended t o  confirm the  s i z e  and grade o f  

each deposit. I t  i s  a l s o  recomnended t h a t  an attempt be made t o  

obtain r e s u l t s  of work performed on the property during the shor t  

period i t  was mined and explored 

i 
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INTRODUCTION 

W. G. Stevenson and Associates Ltd. ,  a t  t h e  reques t  o f  Wr igh t  

Engineers, examined t h e  H & W m ine ra l  c la ims l o c a t e d  on Holberg I n l e t  

f i v e  m i l e s  west o f  Coal Harbour, Vancouver I s land .  

The purpose of t h e  examinat ion was t o  i n v e s t i g a t e  the  s i l i c a  p o t e n t i a l  

o f  t h e  c la ims.  

p a r t i a l  l y  exp lo red  by o the rs .  

One area of  s i l i c a - r i c h  rocks was a l ready  known and 

The w r i t e r  examined t h e  c la ims f rom October 14-19, 1979. 

p e r i o d  he mapped t h e  geology and sampled var ious  areas. 

Dur ing t h i s  

i 
LOCATION AND ACCESS 

50"36' 30" n o r t h  l a t i t u d e  
127'41 ' west l o n g i t u d e  

The H & W c la ims a r e  l o c a t e d  on t h e  n o r t h  shore of  Holberg I n l e t ,  

no r the rn  Vancouver I s l a n d ,  f i v e  m i l e s  due west o f  Coal Harbour. They 

extend f rom sea l e v e l  t o  approx imate ly  450 f e e t  e l e v a t i o n .  

Good road access i s  a v a i l a b l e  f rom P o r t  Hardy t o  t h e  nor thwest  corner  

o f  t h e  c la ims.  T o t a l  d i s tance  by road i s  approx imate ly  15 m i les ,  the 

l a s t  5.5 m i l e s  o f  wh icha re  a long Rayonier Logging Company's CH and 

ng roads. Wanakana 1 ogg 

Water access 

Deep water  a t  

t he  shore. 

s a l s o  r e a d i l y  a v a i l a b l e  by water  t a x i  from Coal Harbour. 

t he  o l d  s i l i c a  qua r ry  pe rm i t s  boats  t o  come r i g h t  i n t o  

I f  access i s  r e q u i r e d  o n l y  t o  the  o l d  s i l i c a  quar ry ,  t h e  l a t t e r  mode 
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of travel i s  recommended. 

mate one hour  walk. 

From the road t o  the quarry i s  an approxi- 

TOPOGRAPHY AND VEGETATION 

The claims l i e  along the base of a low rounded h i l l .  the slopes of 

which are mostly gent le  near the shore b u t  become steeper away from 

i t .  C l i f f s  a r e  comnon a t  the northwest end of the claims, on H & W 1 .  

and a l so  occur spora t ica l ly  a t  the northeast  end of the property on 

H & W 7 .  

The claims a re  covered with commercial-sized timber with,  in most 

areas, l i t t l e  o r  no underbrush. The only areas of dense b r u s h  occur; 

on the southwestern p a r t  of H & W 1 and  a s  a narrow fr inge along t h e  

shoreline.  

Large areas  of windblown timber occur on H 8 W 5 and 7. 

through these areas  i s  d i f f i c u l t .  

Traversing 

The property cons is t s  of e ight  claims located by the two post staking 

method. 

Nanaimo Mining Recorder's Office October 24. 1979: 

The following in fo rmt ion  on the claims was obtained from the 

Claim Name 
H A W 1  
H A W 2  
H & W 3  
H & W 4  
H & W 5  
H 6 W 6  
H 6 W 7  
H & W 8  

No. of Units Record No. - -___ 
1 42 3 
1 424 
1 425 
1 426 
1 427 
1 428 
1 429 

130 

Recording _ _  Date 
July 19. 1979 
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The claims are  registered i n  the name o f  Mr. David Bazett, Port Hardy, 

8. C. 

H I S TO RY 

Litt le i s  known about previous work on and i n  the v ic in i ty  of the H L W 

claims. 

A t  t h a t  time they  mined and shipped 5 barge loads o f  material from a 

La Farge Cement  had a t  l ea s t  p a r t  of the area staked i n  1965. 

small quarry located on w h a t  i s  now H & W 8. 

north and eas t  of the quarry with seven 100 foot  d r i l l  holes. 

They a l so  explored to  the 

La Farge Cement may have also conducted more detai led exploration in 

the immediate area. A well cut and  surveyed grid was noted by the 

wri ter  when mapping the claims. 

Cement survey posts. 

These l ines  a re  marked with La Farge 

Utah Mines explored the area during 1969-73. 

the western p a r t  o f  what i s  now the H & W claims. 

diamond d r i l l  hole s i t e s  were located while mapping on H & W 1. 

Their Expo claims covered 

Three of  t h e i r  X-ray 

- F I EL DWORK 

The H L W claims were located by Wright, Hillyard and Parry, Surveyors, 

i n  July 1979 using the two-post staking method. (See Figure 2 ) .  The 

location l i n e  was l a id  out using a t r a n s i t  and chain survey. 

well cut and flagged. 

I t  was 

They a l so  l a i d  out a g r id ,  w i t h  l i nes  r u n  perpendicular t o  the baseline 

and a t  500 foot  separations. 

well marked with flaggin. 5lazing and cut t ing where necessary. Each 

(See Figure 3) .  These l i nes  were a l so  
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100- foo t  s t a t i o n  a long  each l i n e  was marked w i t h  f l a g g i n g  as w e l l  as 

w i t h  a b laze  on t h e  c l o s e s t  t ree .  The s t a t i o n  nurher  and i t s  e leva -  

t i o n  was recorded on each b laze.  

The surveyors '  a l s o  prepared a map o f  t h e  c la ims p l o t t e d  on a sca le  o f  

one i n c h  equals  200 f e e t ,  showing t h e  c la ims and g r i d  l i n e s .  E leva-  

t i o n s  were shown f o r  each 100 f o o t  s t a t i o n  on each g r i d  l i n e .  

t i o n s  were contoured i n  25 f o o t  i n t e r v a l s .  

Eleva- 

Between October 14-19, 1979 t h e  w r i t e r  conducted a geo log i ca l  mapping 

p r o j e c t  on t h e  c la ims,  us ing  the  g r i d  f o r  c o n t r o l .  Mapping was  done 

on a sca le  o f  one i n c h  equals  200 f e e t  (see F igu re  3 ) .  
1 

When mapping the  c la ims i t  soon became apparent t o  the  w r i t e r  t h a t  

the contoured map s u p p l i e d  d i d  n o t  adequate ly  represent  t h e  ground. 

Using f i e l d  observa t ions  t h e  w r i t e r  r e v i s e d  t h e  contours t o  b e t t e r  

s u i t  t h e  ground t raversed.  

Eleven rock samples were c o l l e c t e d  from outcrops on the  p roper t y .  

A l l  were taken f r o m  s i l i c a - r i c h  rock types. 

GEOLOGY 
. - . - - - - 

GENEWL GEOLOGY _- 

Geology o f  n o r t h e r n  Vancouver I s l a n d  i s  shown on a map by 

I t  i n d i c a t e s  a l l  b u t  t h e  extreme southeast corner  o f  t h e  c la ims t o  be 

under la in  by Lower Ju rass i c  Bonanza Volcanics.  The remain ing p a r t  i s  

u n d e r l a i n  by Lower Cretaceous Longarm Format ion sediments which a re  i n  

V u l l e r  ( 1 9 7 3 ) .  



f a u l t  contact  w i t h  the volcanics.  

The Bonanza Volcanics include a n d e s i t i c  t o  rhyodaci t ic  lava. tu f f  and 

breccia;  the Longarm Formation includes greywacke, conglomerate and  

s i l t s t o n e .  

faul ts. 

Geology i n  the area i s  complicated due t o  an abundance of 

LOCAL GEOLOGY 

Outcrop i s  sparse  on most of the  property.  This i s  due t o  a thin 

mantle of moss and organic-r ich s o i l .  The l a t t e r  includes roots a n d  

decayed vegetat ion.  

add to  the sur face  accumulation of organic mater ia l .  

Decaying windfal ls  and very old logging s lash  

i 

The only l a r g e  outcrops,  o ther  t h a n  i n  the old s i l i c a  quarry,  a r e  i n  

the form of c l i f f s .  These conmonly a r e  p a r t i a l l y  obscured by moss. 

Two a reas  of s i l i c e o u s  rocks were observed. The f i r s t  includes the 

old quarry and i t s  immediate v i c i n i t y .  (See Figure 3 ) .  Here, a l l  the 

rocks a r e  white t o  very l i g h t  gray, hard,  and in tense ly  f rac tured .  

They a r e  a l l  r h y o l i t i c  and include t u f f s ,  hreccias  and possibly flows. 

Almost a l l  rocks a r e  c l a s t i c ,  with fragments ranging in s i z e  from 1/16 

t o  1 inch i n  diameter. 

These rocks a r e  well exposed i n  the  old quarry a n d  along the shorel ine 

t o  the e a s t .  Several o t h e r  good outcrops were found t o  the northeast  

of the p i t  where the r h y o l i t i c  rocks form small knolls a n d  r idges.  
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A t  the  west edge o f  t h e  quar ry  abundant p y r i t e  occurs i n  i r r e g u l a r  

dark g ray  v e s i c u l a r  masses w i t h i n  the r h y o l i t i c  rocks.  These va ry  

from severa l  inches t o  severa l  f e e t  o r  more i n  diameter.  These 

s u l f i d e - b e a r i n g  masses may represent  a l a y e r  of r h y o l i t i c  p i l l o w s  o r  

bombs. 

The p y r i t i c  zone t rends  N30W and d i p s  30-45" southwest. I t  does n o t  

have c l e a r l y  de f ined contac ts .  Whi le i t  appears t o  t rend  nor thwest -  

e r l y ,  remnant bedding(?)  a t  t he  west end of  t h e  quar ry  t rends  n o r t h -  

e a s t e r l y  and d ips  a t  20" SE. 

Local  areas o f  i r o n  s t a i n i n g  occur on top  o f  t h e  k n o l l  t o  t h e  n o r t h  

above the  p i t .  

s ta ined.  

Outcrops seen beyond the  p i t  area were n o t  i r o n  1 

No con tac ts  o f  t h i s  r h y o l i t i c  zone were seen. I t s  west end i s  i n f e r r e d  

t o  te rmina te  a g a i n s t  an eas t -nor theas t  f a u l t  (shows as a s t r o n g  l i n e a -  

ment on an a i r p h o t o  and a cont inuous l i n e a r  stream on the  ground).  

I t s  n o r t h  c o n t a c t  i s  p o o r l y  de f i ned  by severa l  s c a t t e r e d  ou tc rops .  

A second s i l i c a - r i c h  area was mapped a t  the west end o f  the  p r o p e r t y .  

Here, d a c i t i c  t o  r h y o d a c i t i c  c l a s t i c  r o c k s ,  s i m i l a r  i n  t e x t u r e  t o  

those i n  the  q u a r r y  area, a r e  exposed i n  c l i f f s  and s c a t t e r e d  outcrops 

on the south h a l f  o f  H 8 W 1 and s m a l l  p a r t s  o f  H 8 'k 2, 3 and 4 .  

(See F igu re  3).  

much more f e l d s p a t h i c  than those i n  the quar ry  area. T h e i r  weathered 

sur faces a r e  ye l low-brown and s o f t  as compared t o  those i n  the  quar ry  

area which a r e  w h i t e  and hard. The rocks i n  t h i s  area may be lower  

Whi le the  rocks appear s i m i l a r ,  they a re  probab ly  

i n  s i l i c a  c o n t e n t  than those i n  the f i r s t  area. 

- 
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No sulf ides  o r  iron s ta ining was noted i n  t h i s  second area. 

. No geologic contacts were observed in this area. The e a s t  end of the 

dac i t ic  rocks i s  inferred to  terminate against  a northeast trending 

f au l t .  

ground). 

inferred from meagre outcrop information. 

(The f a u l t  shows as  a lineament both on airphotos and the 

The north contact of the daci te  zone can only be 

The remaining par ts  of the property appear t o  be underlain en t i r e ly  

by andesite porphyrys and andes i t ic  t u f f s .  

occur i n  repe t i t ive  beds and  flows. Because of the scarc i ty  of out- 

crop and the presence of a t  l e a s t  two s ign i f i can t  f a u l t s ,  no attempt 

was made to  t race out individual flows o r  beds. t 

These rocks probably 

/- 

One small exposure of d i o r i t e  was seen along the n o r t h  boundary of 

H & W 5. I f  a sizeable intrusive i s  presen,t, i t  must l i e  t o  the 

north off the claims. 

SAMPLING & ASSAYING 

i 

Eleven rock samples were col lected,  s ix  of which were taken from the 

large outcrop a t  the old quarry s i t e .  

chips along o r  across the various outcrops while two were taken as 

Nine samples were taken as 

g r a b s  of broken material e s sen t i a l ly  in place. 

samples i s  as  follows: 

A description of the 
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v SILICA RESERVES 

Sections were drawn across  the r h y o l i t i c  zone i n  the v i c i n i t y  of the  

o l d  quarry and the volume of material  calculated.  

based on the infer red  geology indica tes  approximately 2,200,000 tons of 

A l i b e r a l  estimate 

rhyoli t i c  material  grading 93.45% Si02. 

the p i t  bottom being  a t  20 f e e t  above the high water level  of Holberg 

Calculations were based on 

i n l e t  and t h a t  the l i m i t s  of the r h y o l i t i c  rocks a r e  a s  shown on the 

geology map. (See F i g u r e s  3 ,  4 & 5 ) .  

Grade was estimated using samples 86151-55 and 85157-58. Sample 86156 

was n o t  used because i t  came from the s u l f i d e - r i c h  zone which, i n  

m i n i n g ,  would be e a s i l y  dis t inguished and p u t  i n  t o  the waste dump. 

A s i m i l a r  ca lcu la t ion  was made f o r  the  d a c i t i c  zone a t  the west end of 

the property. 

91.97% Si02. 

This area i s  estimated t o  contain 17,000,000 tons grading 
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CONCLUSIONS 

Two areas o f  i n t e r e s t  were loca ted .  The f i r s t  area i nc ludes  t h e  o l d  

s i l i c a  quar ry .  Rocks here a re  d e f i n i t e l y  h i g h  i n  s i l i c a  conten t .  

However, abundant p y r i t e  i s  exposed i n  t h e  o l d  qua r ry  as a m ine ra l -  

i z e d  bed o r  f low.  

a r e  p resen t  i n  t h i s  area. 

I t  i s  n o t  known whether any o t h e r  h i g h  p y r i t i c  areas 

I f  they  are,  t he  tonnage o f  h i g h  grade 

s i l i c a  would be 

i n  t h i s  area i s  

The second area 

s i l i c a  conten t .  

91.97% Si02.  

I t  i s  concluded 

reduced. The p o t e n t i a l  tonnage o f  s i l i c a - r i c h  m a t e r i a l  

es t imated  t o  be 2,200,000 tons  g rad ing  93.45% Si02. 

o f  i n t e r e s t  con ta ins  rocks  which have a s l i g h t l y  lower 

I t  has p o t e n t i a l  reserves o f  17,000,000 tons grad ing  

f rom t h i s  i n i t i a l  examinat ion t h a t  two s i l i c a  depos i ts  

a re  l o c a t e d  on the  H L W c la ims.  The s i l i c a  c o n t e n t  o f  each appears 

t o  be above the  minimum r e q u i r e d  b y  the  cement i n d u s t r y .  Some loca l  

v a r i a t i o n s  i n  s i l i c a  conten t  a re  apparent  i n  t h e  assays, as a r e  

v a r i a t i o n s  i n  o t h e r  c o n s t i t u e n t s  of t he  rock.  F u r t h e r  work i s  r e q u i r e d  

t o  c o n f i r m  t h e  grade o f  each depos i t .  

RE COMMEN DAT I -- ON S 

The p r o p e r t y  has been p a r t i a l l y  exp lo red  by l i m i t e d  min ing  and diamond 

d r i l l i n g .  An a t tempt  should be made t o  o b t a i n  the  r e s u l t s  o f  t h i s  work. 

I t  i s  a l s o  recomnended t h a t  a d d i t i o n a l  sampl ing be conducted on each 

s i l i c a  depos i t .  

a number o f  ou tc rops  t o  g i v e  good sample coverage o f  each depos i t .  

Due t o  moss and o rgan ic  cover ,  some hand work w i l l  be r e q u i r e d  t o  

o b t a i n  good exposure: 7f  bedrock. 

I n i t i a l l y ,  sur face  c h i p  samples should be taken from 
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Any variat ions in geology should  be 

Lower grade s e c t i o n s o f t h e  deposits 

geology. 

il 

I 

1 
I 

3 

noted when col lect ing the samples. 

should correlate  with changes in 

I f  the above surface sampling confirms the deposits t o  be o f  economic 

grade, t h e n  a program of percussion d r i l l i n g  should be undertaken to  

test the continuity of the deposit with depth. 

Respectfully submit ted,  

>k&.: !L :=&, 
/ 

d. 

HAROLD M. JONES, P.Eng. 
i 

1 
1 
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CERTIFICATE 1 
I I, Harold M. Jones, of t h e  City o f  Vancouver, B r i t i s h  Columbia, do 1 hereby c e r t i f y  t h a t :  

1 
1 

1. I am a Consul t ing Engineer, and a pa r tne r  i n  the f i r m  o f  G. A. Noel 
L Associates. 

2. I am a graduate o f  t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia i n  Geological 

Engineering, 1956. 

I am a r e g i s t e r e d  Professional  Engineer o f  the Province o f  B r i t i s h  
Columbia and a l s o  a member o f  t h e  Canadian I n s t i t u t e  o f  Mining and 
Metal 1 urgy. 

3 .  

4. I have p r a c t i s e d  my profess ion cont inuously s ince 1956 i n  mining 

e x p l o r a t i o n  i n  B r i t i s h  Columbia, Saskatchewan, Yukon and Northwest 

T e r r i t o r i e s ,  Alaska, Arizona and Aus t ra l i a .  
1 

5. I examined the H & W claims from October 14-19, 1979 mapping the 

geology and c o l l e c t i n g  rock samples. 

6. I have reviewed the data l i s t e d  under References i n  t h i s  repo r t .  

7. I have no i n t e r e s t ,  nor  do I expect t o  receive any i n t e r e s t , i n  the 
H & W c la ims. 

DATED a t  VANCOUVER, B. C. t h i s  25th day of October, 1979 

HAROLD M. JONES, .P.Eng. 
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J A M E S  V lNN ELL. h h n  8cc.r 

J O H N  G PAYNE. P h  11. G c , , l . w . #  

Repor t  f o r t  Tom G i b s o n ,  
B . C .  Cement Co. ,  I t d . ,  
R . R .  1, M i l l  Bay, ' ,-.C., 
voii 2PO 

Sampler 2 p i e c e s  o f  h iph  s i l i c ; ,  r o c k  

P 0 f lsx 1'1 
f l R f l I  b A C H  '>II(l.I 1 

F ~ O R T  LANGLli ' ,  N Cl 
VDX IJO 

P H O N E  160.11 B B R - 1 3 2 . 3  

l n v o i c e  1 7 3 5  

Samole 2 C h e r t  

c h e r t y  s i l i c a  groundmass ?,c!-e 5;; 
coarser p a t c h e s  of c h e r t y  

v e i n s  of q u a r t z  5- 7 
sent iopaque,  opaque 2 
ka o l i n i t e  2 
z i r c o n  t r a c e  

w i t h  some f i n e r  p r a i n e d  zone's ( 3 . G l - 1 2 . 0 2  mm) which a p p e a r  t o  be i n t e r -  
s t i t i a l  t o  t h e  s l i r r h t l y  coarcI . r  ! *.c!.Js, 2nd n o s s i b l y  r e p r e s e n t  tP,e 
m a t r i x  of a p o t r l y  deve lor ie?  t r .  : ~ . : ~ ; t .  

S m t t r r e d  ystcties o f  cc,':! : , V J [ ~ ~ , J . ~ V  r r c r : { s t h l l i z f : d  sil1.:;:i, :: rl~. 
iin t o  1 m m  ac ross :  ; . r a i n  ::i::t. ' ..' .:'.'.: :> .?5-0 .1  n i i r .  

Veins  are  prolmbl:J a lsf ,  ~ ' : '..cr:. '.;t;;.!Iizr!d r : i l i c a :  the:{ brt: i r r s  ;", 
i n  d i s t r i h u t i o r i  and  ciiscor?ti.r:l.:.:J:, ?r:e,y raripc ! ' r u m  0 . 0 5  t o  0.15 m m  ir.  
w i d t h ,  w i t h  P r a i n s  comr?onl,v o r - i ~ ~ r i t r ~ d  ner~r\~:r ldic: t~lar  t o  v e i n  walls. 

Semiopaque (T i -ox ide ' .  ) arlti lc.:.:scr or8'tquc: f 'orr .  ::tattered prairl : :  anr; 
v e i n l e t s ,  w i t h  g ra in  s i z e  u p  t c  0 . 2  mm. Dusty senmiopaque  o c c u r s  t h r o y t ,  
t h e  f i n e r  g r a i n e d  c h e r t  ( l e s s  t h a n  0.05 m i n  s i z e j .  

K a o l i n i t e  forms  a n  i n t e r s t i t i a l  m t c h  w i t h  v e r y  i r r e g u l a r  o u t l i n e :  
w i t h i n  t h e  f i n e r  g ra ined  c h e r t :  E r a i n  s i z e  i s  r e l a t i v e l y  uni form a t  
a b o u t  0.02 mm. 

Z i r c o n  forms a few t i n y  rounded E r a i n s  up t o  0.02 m m  a c r o s s  e i t h e r  
i n  f i ne  c h e r t  or  w i t h  opaque.  

s i l i c a  7-10 

The sample c o n s i s t s  o f  p t c c h e s  o f  c h e r t  o f  g r d i n  s i z e  0.02-0.05 rnn 

.i 

. 
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