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21, Give Ihe aggregate direcl remuneration, including amounts 
for services rentlcrcd. paid or payable by the issuer and its 
subsidiaries during ihe pas! year to the insiders of the 
issuer. 

See Item 21 on attached schedule 

22. Give brief particulars of all options to purchase securities 
(other than such as are granted or proposed to be granted 
to shareholders as such on a pro rata basis) outstanding 
or proposed lo ba given by the issuer and its subsidiaries 
to any person or company, naming each such person 
or company and showing separately all such options out
standing or proposed to be given to the insiders of the 
issuer or its subsidiaries. 

None 

23. State the prices at which shares of the issuer have been 
issued for cash during the past year. If any shares have 
been issued for services, state the nature and value of the 
services and give the name and address of the person or 
company who received such shares. State Ihe number of 
shares issued at each price, 

250,000 shares at 25C per share 

24. Give the dates of and parties to and the general nature 
of every material contract entered into by the issuer or any 
subsidiary within the preceding two years which is still in 
effect and is not disclosed in the foregoing. 

None 

25. Give particulars of any other material facts relating lo the 
shares proposed to be offered and not disclosed pursuant to 
the foregoing items. 

There are no other material f a c t s 
not d i s c l o s e d pursuant to the fore
going items. 

26. If assets include investments in the shares or other securi
ties of other companies, give an itemized statement thereof 
showing cost of book value and present market value. 

None 

27. 

C E R T I F I C A T E O F T H E C O M P A N Y 

The foregoing c o n s t i t u t e s f u l l , true and p l a i n d i s c l o s u r e of a l l material 
f a c t s r e l a t i n g to the s e c u r i t i e s o f f e r e d by t h i s Statement of Material 
Facts. "y^f 1/0 /<3 

Dated /'YsU? /6 /./..e. 

ORIANA DEVELOPMENTS LTD. ' 

'5 

assssssa - [Corporate Sea!.] 

AGENT 
CERTIFICATE OF raOTRKW^RimX^ J O ^ ^ 

To the best of our knowledge, information and b e l i e f , the foregoing 
co n s t i t u t e s f u l l , true and p l a i n d i s c l o s u r e of a l l material facts 
r e l a t i n g to the s e c u r i t i e s o f f e r e d by ±his Statement of Material Facts. 

FISHER SEg^URLT^ES CORPORATION 

o 



D O L M A G E 1 , M A S O N A N D S T E W A R T L T D . 

T A B L E O F C O N T E N T S 

P a g e 

S U M M A R Y A N D C O N C L U S I O N S i 

I N T R O D U C T I O N 1 

H I S T O R Y 3 

C U R R E N T S T A T U S 7 

S U M M A R I Z I N G U N D E R G R O U N D W O R K I N G S . . . 8 

P R O D U C T I O N 10 

P A Y G R A V E L S - D e s c r i p t i o n 11 

P A Y G R A V E L S - E s t i m a t e s 14 

O P E N P I T P R O P O S A L 17 

U N D E R G R O U N D A P P R O A C H ( C r o s s - S e c t i o n A ) . 19 

S I M I L A R P O S S I B I L I T I E S 22 

D r a w i n g s - D w g . #1 - L o c a t i o n P l a n 

S e c t i o n s " D " , " C " , " C - C " , " I " , 

" A " , " A - A " , " F " , " J " , 

a n d " B - B " 

D w g . #2 - T o p o g r a p h y 

D w g . #3 - P l a n of U n d e r g r o u n d W o r k i n g s 

A P P E N D I X 

Open P i t P r o p o s a l by L o r a m I n t e r n a t i o n a l L t d . 

U n d e r g r o u n d A p p r o a c h - S e c t i o n A , 

F r e e z i n g and M i n i n g F e a s i b i l i t y Study by 

W e i r - J o n e s E n g i n e e r i n g C o n s u l t a n t s L t d . 



D O L M A G E , M A S O N A N D S T E W A R T L T D . 

S U M M A R Y A N D C O N C L U S I O N S 

T h e p u r p o s e of t h i s r e p o r t w a s to i n v e s t i g a t e the f e a s i b i l i t y 

of m i n i n g the deep c h a n n e l g r a v e l s for t h e i r go ld content . T h e study 

w a s a u t h o r i z e d by B a c o n 8* C r o w h u r s t L t d . , C o n s u l t i n g E n g i n e e r s of 

#1720 - 1055 W e s t H a s t i n g s S t r e e t , V a n c o u v e r , B . C . 

T w o m e t h o d s h a v e b e e n i n v e s t i g a t e d : 

1) O p e n P i t 

2) D r i f t M i n i n g i n P r e - f r o z e n G r o u n d 

L o r a m I n t e r n a t i o n a l L t d . , of C a l g a r y , A l b e r t a , m a d e a 

p r e l i m i n a r y s tudy of the f i r s t , of the q u a n t i t i e s and c o s t s i n v o l v e d , of 

e x c a v a t i n g the v a l l e y and b a c k - f i l l i n g s a m e . A g e n e r a l f i g u r e of s i x 

to s e v e n m i l l i o n y a r d s was s t a t e d , for a p r e l i m i n a r y cos t e s t i m a t e d at 

$ 3 . 2 7 / c u . y d . f o r a p r o d u c t i o n of 46 , 120 o z s . g o l d . 

W e i r - J o n e s E n g i n e e r i n g C o n s u l t a n t s L t d . , of V a n c o u v e r , 

B . C . , have s u p p l i e d p r e l i m i n a r y c o s t s of d r i f t m i n i n g 600 feet l e n g t h 

of r e a s o n a b l y t e s t e d g r o u n d . 5000 c u b i c y a r d s a r e e s t i m a t e d w i t h a 

g r o s s v a l u e of 7500 - 10 ,000 o z s . go ld . P r e l i m i n a r y cos t s a r e 

e s t i m a t e d at $ 1, 210, 000 c o m p l e t e . A t c u r r e n t gold p r i c e s , r e t u r n 

of c a p i t a l w o u l d be i n d i c a t e d i n e l e v e n to t w e l v e m o n t h s . 

T h e q u e s t i o n of p r o f i t o r l o s s l i e s w i t h the a c t u a l c o s t s 

i n c u r r e d a g a i n s t the ounces of go ld p r o d u c e d , and the p r i c e o b t a i n e d . 

T h e p r e l i m i n a r y cos t e s t i m a t e s a r e s ta ted to be c o n s e r v a t i v e . 

T h e r a n g e of go ld v a l u e s e s t i m a t e d a r e b e l i e v e d to be c o n s e r v a t i v e a l s o , 

b a s e d on i n c o m p l e t e d e v e l o p m e n t of th i s p a r t i c u l a r s e c t i o n . T h e go ld 
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S U M M A R Y A N D C O N C L U S I O N S c o n ' t . 

b e i n g c o n c e n t r a t e d l a r g e l y on b e d r o c k , p r o d u c t i o n w i l l r e m a i n 

s u b s t a n t i a l l y the s a m e r e g a r d l e s s of he ight of w o r k i n g . 

P r e l i m i n a r y d r i l l i n g r e q u i r e d to l o c a t e the 12 ft. x 30 ft . 

shaft at m i d - c h a n n e l , c o u l d be used to p r o v i d e a c h e c k on the go ld 

v a l u e s u s e d above . It has been p r o p o s e d to use D o w n - t h e - H o l e 

d r i l l i n g at 10 ft . s p a c i n g f o r the f r e e z i n g p r o c e s s , to be s topped 

w i t h i n 15 feet i f s a m p l i n g is r e q u i r e d , and to s a m p l e w i t h the 

T r i p l e T u b e d i a m o n d d r i l l i n g to p r o v i d e an u n d i s t u r b e d s a m p l e 

f or 15 feet . C o s t of d r i l l i n g e a c h s u c h h o l e , r o u g h l y 175 feet l e n g t h 

i s e s t i m a t e d at $ 1500, c o m p l e t e d i n \\ to 2 days d r i l l i n g t i m e . 

T h e s e h o l e s c a s e d w o u l d r e m a i n a v a i l a b l e to the p r o p o s e d f r e e z i n g 

o p e r a t i o n . 

D o w n s t r e a m f r o m S e c t i o n A , t h r o u g h S e c t i o n s I and C C , 

the g r a v e l s have b e e n r e w o r k e d and the go ld l a r g e l y r e d i s t r i b u t e d . 

V a l u e s r e p o r t e d a r e too l ow to s u p p o r t a f r e e z i n g o p e r a t i o n . U p s t r e a m 

f r o m S e c t i o n F the v a l l e y has w i d e n e d , m u c h of i t o c c u p i e d by the 

S a n d e r s o n bench d e p o s i t . T h e r e r e m a i n s a p o s s i b i l i t y of deep c h a n n e l 

go ld c o n c e n t r a t i o n a g a i n s t the s teep , w e s t w a l l of the v a l l e y . W i d e n i n g 

of the v a l l e y i n c r e a s e s the e f f e c t i v e n e s s of g l a c i a l s c o u r , and i n 

U p p e r L i g h t n i n g C r e e k ended i t s p r o f i t a b i l i t y . 

S e c t i o n s C and D , at the d o w n s t r e a m end of the p r o p e r t y , 

h o w e v e r , c o r r e l a t e i n the p a t t e r n of s o i l d e p o s i t i o n at l o w e r e l e v a t i o n s 

w i t h that of S e c t i o n A . T h e v a l u e s r e p o r t e d a r e 0 . 8 2 and 1.21 o z s / c u . y d . 

r e s p e c t i v e l y for i n d u r a t e d w i d t h s of 45 feet . 
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S U M M A R Y A N D C O N C L U S I O N S c o n ' t . 

T h e s e S e c t i o n s a r e 1500 feet a p a r t . T h e i n t e r v e n i n g 

a r e a i s e m i n e n t l y w o r t h y of i n v e s t i g a t i o n , as i s the g round d o w n 

s t r e a m f r o m S e c t i o n D . It i s r e c o m m e n d e d that t h r e e i n t e r v e n 

i n g s e c t i o n s be d r i l l e d b e t w e e n S e c t i o n s C and D , e a c h of t h r e e 

o r f our h o l e s p e r s e c t i o n , to l o c a t e and s a m p l e the deep c h a n n e l ; 

s i m i l a r l y , d o w n s t r e a m f r o m S e c t i o n D . T h e d r i l l h o l e s w i l l be 

of r o u g h l y s i m i l a r l e n g t h to those i n S e c t i o n A . 

T h e f o l l o w i n g i s an e s t i m a t e of c o m p l e t i n g s u c h a d r i l l i n g 

p r o g r a m , t o t a l l i n g 30 d r i l l h o l e s , an a v e r a g e depth of 175 feet at 

$ 1500 p e r d r i l l h o l e . 

D i r e c t D r i l l i n g C o s t s $ 4 5 , 0 0 0 . 0 0 

M o b i l i z a t i o n and D e m o b i l i z a 
t i o n $ 2 , 0 0 0 . 0 0 

A c c e s s R o a d s etc . $ 5 , 0 0 0 . 0 0 

C l e a r D u m p , Shaft s i t e $ 1 , 0 0 0 . 0 0 

E n g i n e e r i n g $ 1 0 , 0 0 0 . 0 0 

$ 6 3 , 0 0 0 . 0 0 

P l u s 10% C o n t i n g e n c i e s $ 6, 000. 00 

$ 6 9 , 0 0 0 . 0 0 

R e s p e c t i v e l y s u b m i t t e d , 
D O L M A G E , M A S O N & ST^RT 
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E. E . M A S O N 

J . W . S T E W A R T 

I N T R O D U C T I O N 

F i r s t d i s c o v e r i e s of r i c h b e d r o c k g r a v e l s i n the B a r k e r v i l l e 

d i s t r i c t of the C a r i b o o w e r e m a d e i n 1861, in W i l l i a m s C r e e k ( B a r k e r v i l l e ) 

and L i g h t n i n g C r e e k ( S t a n l e y ) . 

Q u o t i n g f r o m G , S , C , M e m o i r 149, J o h n s t o n & U g l o w 1926, 

the L i g h t n i n g C r e e k d i s c o v e r y " t o o k out 1700 ounces i n t h r e e days 

w a s h i n g . A g r e a t r u s h f o l l o w e d th i s d i s c o v e r y , p a r t i c u l a r l y in V a n 

W i n k l e C r e e k , w h e r e 2000 feet at the l o w e r end y i e l d e d f r o m $ 100 to 

$ 250 a day to the m a n , d u r i n g the s e a s o n . T h e d i g g i n g s i n L a s t C h a n c e 

C r e e k , a n o t h e r t r i b u t a r y , f our m e n took out 40 pounds 

of go ld i n one day , and the y i e l d that s e a s o n , f r o m h a l f a m i l e of the 

c r e e k , w a s at l e a s t $250, 0 0 0 " . A t $ 20 per ounce , the raw gold netted 

about $ 17 per ounce . 

H o w e v e r , the l o o s e and porous n a t u r e of the g r a v e l s above the 

pay d i r t p r e s e n t e d d r a i n a g e p r o b l e m s , w h i c h i n d i v i d u a l l y o p e r a t e d c l a i m s 

found d i f f i c u l t to h a n d l e . B y the f a l l of 1864 the c l a i m s w e r e abandoned . 

In 1870, p r o d u c t i o n w a s r e s u m e d by s e v e r a l s m a l l c o m p a n i e s , 

a d e q u a t e l y f i n a n c e d and equ ipped , a c t i n g at t i m e s t oge ther to handle the 

d r a i n a g e p r o b l e m . A l e n g t h of 5 m i l e s a l o n g the c r e e k went into p r o d u c t i o n . 

1870 p r o d u c t i o n was r e p o r t e d at $ 500, 000. In 1875, $51 3, 527 was r e p o r t e d 

a g a i n s t $ 252, 731 for the r e m a i n d e r of the C a r i b o o d i s t r i c t . 
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T h e C o s t e l l o , G l a d s t o n e and E l e v e n of E n g l a n d C o m p a n i e s 

w o r k e d s e v e r a l s e a s o n s a f t e r 1876 b e l o w the town of S t a n l e y , the 

l a s t s t r i k i n g pay i n the deep c h a n n e l . M i n i n g i n a l l t h r e e c a s e s f a i l e d 

to m e e t o p e r a t i n g e x p e n s e s . 

T h e deep c h a n n e l was c o n s i d e r e d w o r k e d out i n the la te 1870 ' s . 

H o w e v e r , i m p o r t a n t d i s c o v e r i e s w e r e m a d e i n the 1890 ' s , and i n 1902, 

on benches a few feet above the deep c h a n n e l . D r i f t m i n i n g v i r t u a l l y 

ended w i t h the w o r k i n g out of the 1902 d i s c o v e r y . S u b s e q u e n t m i n i n g , 

w i t h an o c c a s i o n a l e x c e p t i o n , w a s h y d r a u l i c . 

T h e r i c h b e d r o c k g r a v e l s a r e p r e - g l a c i a l i n o r i g i n . T h e s e 

g r a v e l s have a t y p i c a l " f l a t w a s h " a p p e a r a n c e . T h e y tend to o c cupy 

the deep c h a n n e l of the b e d r o c k c o n f i g u r a t i o n . T h e s e c h a n n e l s a r e 

r e l a t i v e l y n a r r o w . A s J o h n s t o n s ta tes " n o r a r e they v e r y r i c h i n the 

w i d e , d e e p l y - b u r i e d l o w e r p a r t s " of the v a l l e y . 

T h e b e d r o c k g r a v e l s a r e o v e r l a i n by g l a c i a l d e p o s i t s of b o u l d e r 

c l a y , s t r a t i f i e d sands and g r a v e l s , and g l a c i a l s i l t s , ( s l u m ) . T h e s e 

a g a i n a r e c o v e r e d by a l l u v i a l d e p o s i t s of p r e s e n t s t r e a m s . 

T h e r i c h b e d r o c k g r a v e l s w e r e w o r k e d for a l e n g t h of 5 m i l e s 

u p s t r e a m f r o m a s h o r t d i s t a n c e above S t a n l e y . A t S p r u c e C a n y o n , the 

po int of u p s t r e a m d i s c o v e r y , the deep c h a n n e l is r e p o r t e d at 30 - 50 feet 

to b e d r o c k , and 20 - 50 feet w i d e . F r o m S p r u c e C a n y o n to S t a n l e y the 

depths r e p o r t e d a r e 60 - 100 feet , and w i d t h s of 50 - 140 feet. T h e v a l l e y 

w i d e n s at S t a n l e y , and as noted go ld v a l u e s w e r e u n e c o n o m i c . 

c o n ' t . page 
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F r o m S t a n l e y to B e a v e r P a s s the v a l l e y is f la t , and about 

1000 feet w i d e , a d i s t a n c e of l\ m i l e s . T h e L a F o n t a i n e m i n e of the 

C a r i b o o C o n s o l i d a t e d L i m i t e d h e l d about 5 m i l e s of th i s d i s t a n c e 

i n c l u d i n g the E l e v e n of E n g l a n d c l a i m below S t a n l e y . T h r e e c r o s s -

s e c t i o n s ( G . S . C . M e m o i r 149 ) show the v a l l e y i n c r e a s i n g to 1000 

feet and m o r e i n w i d t h , and f r o m 100 - 200 feet depth to b e d r o c k . 

D e v e l o p m e n t of the L a F o n t a i n e m i n e c o m m e n c e d in 1903, 

w i t h p r o d u c t i o n f r o m 1905 - 1907. D e s c r i b e d as " p r o b a b l y the best 

e q u i p p e d and m o s t e f f i c ient ly o p e r a t e d d e e p - d r i f t i n g m i n e that has been 

opened i n the C a r i b o o " by J o h n s t o n , p r o d u c t i o n m e t l i t t l e m o r e than 

o p e r a t i n g e x p e n s e s . L a y ( M . of M . R e p o r t 1935 ) d e s c r i b e d the " p r e -

g l a c i a l c h a n n e l (a»s. ).. . l y i n g at a depth of 125 feet be low the 

c r e e k " . J o h n s t o n s ta ted " T h e g r a v e l s i n the deep c h a n n e l be low S t a n l e y , 

j u d g i n g by those s e e n on the d u m p of the L a F o n t a i n e m i n e , a p p e a r to be 

g l a c i a l g r a v e l s " . 

F r o m B e a v e r P a s s the v a l l e y s w i n g s southwes t into a c o m p a r a 

t i v e l y n a r r o w V - s h a p e d v a l l e y . T h e W i n g d a m l o c a t i o n is c o n t a i n e d i n a 

s t eep n a r r o w v a l l e y s h o r t l y be fore L i g h t n i n g C r e e k e n t e r s a c a n y o n s o m e 

m i l e s i n l e n g t h . • 

U n d o u b t e d l y it is these two p h y s i c a l c i r c u m s t a n c e s that l ed to 

the c h o i c e of W i n g d a m to r e n e w the s e a r c h for deep c h a n n e l g r a v e l s as 

w e r e found on U p p e r L i g h t n i n g C r e e k . 

H I S T O R Y 

In 1898, the L i g h t n i n g C r e e k G o l d G r a v e l s and D r a i n a g e 

C o m p a n y was f o r m e d , and c o m m e n c e d 8000 feet of d r a i n a g e ad i t f r o m 

c o n ' t . page 
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the foot of W i n g d a m h i l l . T h i s w o r k w a s abandoned i n 1899 when i t 

r e a c h e d 1500 feet , i n f a v o u r of a shaft e n t r y i n the i m m e d i a t e 

v i c i n i t y of the v a l l e y b o t t o m . 

T w o a t t e m p t s w e r e m a d e f r o m the Jones Shaft ( s i t e of 

p r e s e n t M e l v i n Shaft ) at 100 and 140 feet depths i n 1900 and 1902 

r e s p e c t i v e l y . B o t h f a i l e d as they e n t e r e d the g r a v e l s , b e i n g l o s t i n 

a r u s h of g r a v e l s and l i q u i d s l u m that r o s e s o m e d i s t a n c e up the 

sha f t . 

In 1904, new m a n a g e m e n t c o m m e n c e d K e y s t o n e d r i l l i n g to 

l o c a t e , and s a m p l e the deep c h a n n e l , c o n t i n u i n g t h r o u g h 1905. S a t i s 

f a c t o r y r e s u l t s w e r e r e p o r t e d . In 1906, the p lant was e n l a r g e d and N o . 

1 Shaft s u n k t h r o u g h s o i l s into r o c k . A d r i f t was s t a r t e d at 165 feet 

depth to p e n e t r a t e into the g r a v e l s , and a l m o s t c o m p l e t e d . 

In 1907, the c o m p a n y c a m e under the c o n t r o l and d i r e c t i o n of 

C . H . U n v e r z a g h t as P r e s i d e n t and G e n e r a l M a n a g e r . T h e d r i f t f r o m 

N o . 1 Shaft w a s c o m p l e t e d into the g r a v e l s , and f looded out w i t h g r a v e l , 

s l u m and w a t e r at the po int of b r e a k - i n . S o m e K e y s t o n e d r i l l i n g was 

done, and i n 1908 N o . 2 Shaft w a s sunk on a K e y s t o n e h o l e , as a p r o s p e c t 

shaf t . 

W o r k i n the f o l l o w i n g y e a r s was i n t e r m i t t e n t and v e r y l i m i t e d , 

none u n d e r g r o u n d u n t i l 1917, 1918 and 1919 when s o m e K e y s t o n e d r i l l i n g 

was done. In 1920, N o . 3 Shaft was s t a r t e d i n the g r a v e l s and l o s t i n 

h e a v y w a t e r p r e s s u r e s . No r e c o r d of w o r k e x i s t s f r o m 1921 - 1929, w h e n 

the p r o p e r t y , was put i n the hands of r e c e i v e r s . 
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In 1930, the C o n s o l i d a t e d G o l d A l l u v i a l s of B . C . L t d . was 

i n c o r p o r a t e d to take o v e r about 26 m i l e s of L i g h t n i n g C r e e k , i n c l u d i n g 

the h o l d i n g s of the L i g h t n i n g C r e e k G o l d M i n e s and the L a F o n t a i n e 

P r o p e r t i e s . D u r i n g the f o l l o w i n g t h r e e y e a r s , p lant and c a m p s w e r e r e b u i l t 

and e x t e n d e d , and the N o . 2 (Sanderson) Shaft r e c o n d i t i o n e d for m i n i n g of 

the p a y - g r a v e l s e n c o u n t e r e d at 120 feet depth . A b o u t 3300 feet of d r i f t i n g 

w a s done i n the S a n d e r s o n m i n e i n 1933. 

In the f a l l of 1933, a 2 6 - i n c h ho le was c a s e d into b e d r o c k 142 feet 

s o u t h of N o . 1 Sha f t , to f a c i l i t a t e d e w a t e r i n g of the deep c h a n n e l . T h e 

c a s i n g w a s p e r f o r a t e d at b e d r o c k l e v e l and i n s l u m above , r e s u l t i n g i n 

d e s t r u c t i o n of the pump , and s u b s i d e n c e i n the a r e a . 

In 1934, c o n t r o l of m a n a g e m e n t w a s t a k e n o v e r by B r i t i s h i n t e r e s t s , 

who i n t r o d u c e d the A u s t r a l i a n d e e p - l e a d m i n i n g m e t h o d of d e w a t e r i n g the 

deep c h a n n e l , f r o m w o r k i n g s i n the r o c k p r i o r to e n t e r i n g the deep c h a n n e l . 

T h e p r o j e c t w a s e x a m i n e d by M r . M e l v i n , c o n s u l t i n g e n g i n e e r , and D . 

C a m p b e l l M a c k e n z i e was a p p o i n t e d G e n e r a l M a n a g e r i n J u l y , 1934. 

In F e b r u a r y , 1937, the deep c h a n n e l w a s e n t e r e d f r o m N o . 1 

R a i s e U p s t r e a m . T h e g r a v e l s w e r e d e s c r i b e d as v e r y r i c h . U n f o r t u n a t e l y , 

they d i d not c ont inue beyond 10 - 20 feet u p s t r e a m . W o r k i n g d o w n s t r e a m 

i n w a t e r i s d i f f i c u l t , and gold r e c o v e r y i n w a t e r p o o r . One r i c h c l e a n u p i s 

r e p o r t e d u s i n g a b a t t e r y of p u m p s i n a s h o r t s e c t i o n . 

S a n d e r s o n m i n e p r o d u c t i o n a m o u n t e d to $464, 300. 48 f r o m 99, 932 

c u b i c y a r d s w a s h e d f o r the y e a r s 1936 and 1937. W i t h the f a i l u r e of the 

r i c h g r o u n d to cont inue i n the deep c h a n n e l , the p r o j e c t was r e - a s s e s s e d 
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by i t s f i n a n c i a l s u p p o r t e r s , and funds w e r e cut off. A b o u t $900 , 000 

had been s u b s c r i b e d or u n d e r w r i t t e n . A . M . R i c h m o n d le f t a c o n s u l t i n g 

p r a c t i c e to b e c o m e G e n e r a l M a n a g e r i n J u l y , 1937. 

T h e o p e r a t i o n was r e o r g a n i z e d on s u r f a c e and u n d e r g r o u n d . 

It w a s e v i d e n t t h e r e was no p o s s i b i l i t y of p r o d u c i n g an adequate r e v e n u e , 

h o w e v e r , w i t h o u t r e - d i s c o v e r y of the r i c h deep c h a n n e l g r a v e l s . P e r 

m i s s i o n was r e c e i v e d f r o m the I n s p e c t o r of M i n e s to en ter the r i c h 

g r o u n d i n d i c a t e d b e t w e e n N o . 1 D o w n s t r e a m and N o . 1 U p s t r e a m R a i s e s , 

a s t r i d e the M e l v i n Sha f t . P e r m i s s i o n w a s n e c e s s a r y i n v i ew of the n u m e r o u s 

o c c u r r e n c e s of s u b s i d e n c e o v e r the y e a r s i n that a r e a , and the r i s k i n v o l v e d . 

S e v e r a l c a v e s o c c u r r e d to s u r f a c e as l a te as 1936. 

L a t e F e b r u a r y , 1938, the N o . 1 R a i s e D o w n s t r e a m was d r i f t e d 

t h r o u g h s l u m into the deep c h a n n e l g r a v e l s . T h e s e p r o v e d to be as r i c h 

as d e s c r i b e d i n the b r e a k - i n f r o m No.1 R a i s e U p s t r e a m . 136 feet was 

d r i f t e d w i t h o u t i n c i d e n t , except that w a s h w a t e r d e l i v e r e d f r o m the M e l v i n 

w a s h i n g p lant to the c r e e k began to a p p e a r i n the face of the a d v a n c i n g 

d r i f t w i t h i n 2 h o u r s , and f r o m a d r a i n a g e ho le c o n n e c t e d f r o m the r o c k 

h e a d i n g to N o . 1 Sha f t . R e m e d i a l a c t i o n t a k e n f a i l e d to a l t e r the s i t u a t i o n . 

A t 6:00 P . M . M a r c h 22, 1938, the d r i f t f a i l e d n e a r the e n t r y 

i n s l u m , and b e g a n to f i l l the l o w e r r o c k w o r k i n g s . A t 3:00 A . M . s u b 

s e q u e n t l y , the g r o u n d b r o k e t h r o u g h to the c r e e k and r a p i d l y f looded the 

w o r k i n g s . D u r i n g these t h r e e m o n t h s , N o . 2 R a i s e U p s t r e a m had b e e n 

b r o k e n into the deep c h a n n e l , and N o . 1 U p s t r e a m c o n n e c t e d to N o . 2 

U p s t r e a m . T h e b r e a k - i n f r o m N o . 2 R a i s e D o w n s t r e a m was a l s o under 

w a y . 
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F o l l o w i n g the s h u t - d o w n , the S a n d e r s o n m i n e was w o r k e d w i t h 

60% of p r e v i o u s c r e w s t h e r e , for the b a l a n c e of 1938 and e a r l y 1939, w h e n 

i t a p p e a r e d to be w o r k e d out. T h e o p e r a t i o n c l o s e d A p r i l , 1939. 

In 1962-63 the d r a i n a g e w o r k i n g s i n r o c k and the M e l v i n Shaft 

w e r e r e o p e n e d , d r a i n e d and c l e a n e d out by the W i n g d a m & L i g h t n i n g C r e e k 

M i n i n g C o m p a n y . T h i s c o m p a n y h a v i n g f a i l e d to s u c c e s s f u l l y r e - e n t e r the 

deep c h a n n e l , D o l m a g e , M a s o n fk S t e w a r t was r e t a i n e d for that p u r p o s e . 

O u r r e c o r d s show o u r p a r t i c i p a t i o n e x i s t e d f r o m N o v e m b e r , 1963 to M a y , 

1964, i n w h i c h t i m e N o . 2 and 3 R a i s e s D o w n s t r e a m w e r e b r o k e n into the 

g r a v e l s . R e s u l t s a r e d e s c r i b e d e l s e w h e r e i n th i s r e p o r t . T h e f i n a l m i n e 

p lans f i l e d w i t h the D e p a r t m e n t of M i n e s show N o . 4 R a i s e D o w n s t r e a m 

a l s o b r o k e n into g r a v e l , subsequent to o u r w i t h d r a w a l . It w o u l d a p p e a r 

the w o r k i n g s w e r e f i n a l l y f l ooded a g a i n f r o m th is e n t r y . 

C U R R E N T S T A T U S 

T h e W i n g d a m p r o p e r t y at t h i s t i m e c o n s i s t s of two p l a c e r 

l e a s e s N o . 6685 and 6707, e x t e n d i n g 5200 feet a l o n g the v a l l e y of 

L i g h t n i n g C r e e k . W i n g d a m is l o c a t e d 30 m i l e s f r o m Q u e s n e l , B . C . on 

the Q u e s n e l - B a r k e r v i l l e b l a c k - t o p p e d h i g h w a y . 

T h e l e a s e s a r e h e l d under o p t i o n by B a r r y G r e g o r y W i l s o n , 

of T w i n L a k e s , 3795 P r i n c e s s A v e n u e , N o r t h V a n c o u v e r , B . C . 

A l l the M e l v i n Shaft d r a i n a g e and deep c h a n n e l w o r k i n g s and the 

w e s t e r l y p o r t i o n of the S a n d e r s o n b e n c h w o r k i n g s , a r e c o n t a i n e d i n the 

p r o p e r t y . N i n e c r o s s - s e c t i o n s have been d r i l l e d and s a m p l e d a c r o s s the 
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p r o p e r t y . 

T h e p u r p o s e of t h i s r e p o r t is to s tudy the f e a s i b i l i t y of e x t r a c t i n g 

the go ld b e a r i n g g r a v e l s en m a s s e w i t h the v a l l e y s o i l s by open p i t , o r a 

r e a s o n a b l e a l t e r n a t i v e . T h e D e p a r t m e n t of M i n e s a r e not f a v o u r a b l y i n 

c l i n e d t o w a r d s n o r m a l d r i f t m i n i n g of the deep c h a n n e l . E n v i r o n m e n t a l 

and o t h e r F e d e r a l and P r o v i n c i a l a u t h o r i t i e s r e q u i r e to be c o n s i d e r e d i n 

open p i t t i n g , a d d i t i o n a l to the p h y s i c a l p r o b l e m s i n v o l v e d . 

T h e u n d e r g r o u n d p lans and c r o s s - s e c t i o n s w e r e a s s e m b l e d by 

A . M . R i c h m o n d , P . E n g . , and J . K . H a l l e y , C h i e f E n g i n e e r of the C o n s o l i 

da ted G o l d A l l u v i a l s f r o m the data a v a i l a b l e ; M i n o r a d d i t i o n s w e r e m a d e 

by J . M c l n t y r e , P . E n g . , on the s ta f f of D o l m a g e , M a s o n & S t e w a r t L t d . , 

of the w o r k done in 1964. T h e b r e a k - i n to the deep c h a n n e l e r a v e l s f r o m 

N o . 4 R a i s e D o w n s t r e a m was added s u b s e q u e n t l y , as noted e l s e w h e r e . 

S u m m a r i z i n g the U n d e r g r o u n d W o r k i n g s : 

1. M e l v i n Shaf t , m a i n e n t r y at 260 feet depth to the d r a i n a g e tunne ls 

i n r o c k u n d e r l y i n g the deep c h a n n e l . T h e s e t o t a l l e d about 3400 

feet . T w o R a i s e s u p s t r e a m f r o m the Shaft s t a t i o n , and four 

R a i s e s d o w n s t r e a m have been d r i v e n to deep c h a n n e l e l e v a t i o n s , 

r o u g h l y 50 feet above . A l l s i x R a i s e s a r e now r e p o r t e d to have 

e n t e r e d the deep c h a n n e l g r a v e l s . T o t a l l e n g t h of d r i f t i n g i n the 

g r a v e l s is a p p r o x i m a t e l y 1450 feet . 

E n t r i e s f r o m the Jones Shaft ( p r e d e c e s s o r of the M e l v i n ) w e r e 

a t t e m p t e d i n 1900 and 1902 at 100 and 140 feet r e s p e c t i v e l y , and l o s t i n 

a f l ood of g r a v e l s , w a t e r and s l u m . In e n l a r g i n g the Jones shaft i n 1934, 

s l u m r u n s gave t r o u b l e i n the upper s o i l s e c t i o n of the shaft , a p p a r e n t l y 
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t r i g g e r e d by heavy b l a s t i n g i n r o c k i m m e d i a t e l y b e l o w . S e v e r a l c a v e s 

to s u r f a c e w e r e o b s e r v e d i n the v i c i n i t y of the J e n s s e n H o l e d u r i n g 1935. 

2. N o . 2 (Sanderson ) Shaft , e n t r y at 120 feet depth to the S a n d e r s o n 

b e n c h w o r k i n g s . T h e s e w o r k i n g s extend r o u g h l y 1200 feet 

u p s t r e a m f r o m the shaft , 300 - 500 feet w i d e , and 1100 feet 

d o w n s t r e a m , 500 - 900 feet w i d e . 

T h i c k n e s s of the S a n d e r s o n b e n c h d e p o s i t was f r o m 6 - 1 5 feet. 

A v e r a g e go ld v a l u e w a s h e d was f r o m 0.140 - 0.144 o z s / c u . y d . 

T h e S a n d e r s o n was a bench d e p o s i t , o c c u r r i n g p a r t l y on a f a l s e 

b e d r o c k of h a r d p a n , 20 feet above b e d r o c k . T h e g r a v e l s w e r e s e m i -

c o n s o l i d a t e d and r u s t y . T h e go ld v a r i e d i n s i z e , but w a s c o a r s e enough 

to f a c i l i t a t e r e c o v e r y . M u c h of the go ld was t a r n i s h e d to s o m e d e g r e e o r 

a n o t h e r . 

3. N o . 1 Shaft was sunk i n 1906. It was b r o k e n into the deep c h a n n e l at 

165 feet depth , i n two h e a d i n g s to f a c i l i t a t e d r a i n a g e . S h o r t l y 

a f t e r d r i f t i n g c o m m e n c e d these w e r e f l ooded by a r u s h of g r a v e l s , 

w a t e r and s l u m . A s e c o n d a t t e m p t was s t a r t e d i n 1913 at 6 feet 

l o w e r e l e v a t i o n , and p r e s u m a b l y l o s t . T h e r e is no r e p o r t for 1914. 

A t h i r d a t tempt was s t a r t e d i n e a r l y 1934, and abandoned be fore 

b r e a k - i n to the g r a v e l s c o m m e n c e d . T h e shaft t i m b e r i n g in the s o l i d 

s e c t i o n above the r o c k w o r k began to s e t t l e v i s i b l y , r e a c h i n g a 30 d e g r e e 

ang le to the h o r i z o n t a l f i n a l l y . 

4. N u m b e r s 3 and 4 Shaf ts a r e l o c a t e d on D w g . 3 and on S e c t i o n F . 
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P R O D U C T I O N 

T h e f o l l o w i n g f i g u r e s of p r o d u c t i o n have been a s s e m b l e d f r o m 

the da ta m a d e a v a i l a b l e : 

Y e a r s C u . Y d s . O z s . G o l d O z s . / c y d 

S a n d e r s o n ( J u l y - D e c . ) 1934 (2199) 312. 3 (0. 142) 

1935 (1 7, 593) 2, 498 . 2 (0. 142) 

1936 47, 781 6, 800. 1 0. 142 

1937 52 ,151 7, 305. 8 0. 140 

1938 (46, 021 . 5) 6, 627. 1 ( 0 . 144) 

( 4 m o n t h s ) 1939 (13, 407) 1, 930. 6 ( 0 . 144) 

M e l v i n 193.7 1 , 8 2 1 . 8 667. 0 0. 366 

1938 1, 0 5 0 . 0 419. 4 0. 399 

T o t a l O z s . G o l d 26, 560. 5 

* F i g u r e s i n ( ) a r e i n t e r p o l a t e d f r o m r e l a t i v e d a t a . 

T h e y a r d a g e s r e p o r t e d a r e of c a r d e l i v e r i e s to the w a s h i n g p lant . 

T h e g r a v e l s have a s w e l l f a c t o r of 15 - 20 p e r c e n t . S a n d e r s o n g r a v e l s 

b e i n g s e m i - c o n s o l i d a t e d , 1 c u b i c y a r d w a s h e d w o u l d be d e r i v e d f r o m 0. 833 

c u b i c y a r d s i n p l a c e , u s i n g the l a r g e r f a c t o r . G r a d e per c u b i c y a r d i n 

p l a c e for 0. 143 o z s / c u . y d . w a s h e d w o u l d amount to 0. 1716 o z s / c u . y d . 

T h e r u l e i n the deep c h a n n e l w o r k i n g s was to r e t a i n f r o m 2 - 3 

feet of r o c k i n the face of the d r i f t , l\ feet h i g h . U s i n g the l o w e r s w e l l 

f a c t o r f o r the g r a v e l and 50 p e r c e n t for 2 feet t h i c k n e s s of r o c k , 0. 8045 c u . 

y d s . of g r a v e l and r o c k in p lace w o u l d p r o v i d e for 1 c u b i c y a r d w a s h e d . 

G r a d e for 0. 366 and 0. 399 o z s / c u . yd . w o u l d a m o u n t to 0 . 4 5 4 9 and 0 . 4 9 5 9 

o z s / c u . y d . r e s p e c t i v e l y . 
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P A Y G R A V E L S - D E S C R I P T I O N 

T h e t a r g e t i s the deep c h a n n e l g o l d - b e a r i n g g r a v e l s . T h e gold 

o c c u r s on o r c l o s e to b e d r o c k . T h i c k n e s s e s of 5, 7 and 9 feet of g o l d -

b e a r i n g g r a v e l s a r e r e p o r t e d at t h r e e p o i n t s . T h e s e w o u l d s e e m to be 

l o c a l i z e d by i r r e g u l a r i t i e s i n deep c h a n n e l b e d r o c k c o n f i g u r a t i o n a n d / o r 

s t r e a m f l o w . 

N i n e K e y s t o n e d r i l l s e c t i o n s e x i s t . Of t h e s e , A A , J and B B do 

not p e n e t r a t e the deep c h a n n e l . H o w e v e r , the w o r k i n g s between N o s . 1 

R a i s e s U p s t r e a m to D o w n s t r e a m pass t h r o u g h A A . S e c t i o n s J and B B a r e 

d r i l l e d in to the S a n d e r s o n b e n c h g r a v e l s , east, of the deep c h a n n e l . T h e 

r e m a i n i n g s e c t i o n s , c o m m e n c i n g 100 feet f r o m the d o w n s t r e a m b o u n d a r y , 

of the p r o p e r t y a r e l o c a t e d at i n t e r v a l s of 1500 feet, 333 feet, 525 feet, 

590 feet and 900 feet r e s p e c t i v e l y . T h e f i n a l s e c t i o n F is l o c a t e d 1300 feet 

s h o r t of the u p s t r e a m b o u n d a r y , the r e m a i n i n g s p a c e b e i n g o c c u p i e d by the 

S a n d e r s o n b e n c h d e p o s i t . 

T h e v a l l e y f l o o r has a 1 p e r c e n t g r a d i e n t . I n t e r s e c t i o n s to 

b e d r o c k i n the deep c h a n n e l i n d i c a t e a s i m i l a r g r a d i e n t . O u t l i n e of the 

r o c k w a l l s at r o u g h l y h a l f depth f r o m s u r f a c e (Dwg. 3) show the r i m r o c k 

o r r o c k w a l l s n a r r o w s h a r p l y , i m m e d i a t e l y d o w n s t r e a m of the S a n d e r s o n 

b e n c h about S e c t i o n F . F r o m h e r e it w i d e n s gent ly t h r o u g h S e c t i o n A A , 

and then n a r r o w s as gent ly to S e c t i o n A . 'Then it w i d e n s to d i v i d e a r o u n d 

the r o c k p innac le at S e c t i o n 1, c o n t i n u i n g at r o u g h l y th i s w i d t h t h r o u g h 

S e c t i o n C C to S e c t i o n C . T h e r e e x i s t s a 1500 foot i n t e r v a l w i thout i n v e s t i 

g a t i o n to r e a c h S e c t i o n D . H e r e the c h a n n e l has n a r r o w e d , and i s d i v i d e d 

c o n ' t . page 1 2 



D O L M A G E , M A S O N A N D S T E W A R T L T D . 

- 12 -

by a l ow r o c k p i n n a c l e r i s i n g a p p r o x i m a t e l y 25 feet above the deep 

c h a n n e l . 

N a r r o w i n g and w i d e n i n g of the v a l l e y i n f l u e n c e s the r a t e of 

s t r e a m f low and the r a t e and n a t u r e of i t s d e p o s i t s ; so a l s o the d i f f e r e n 

t i a l b e t w e e n the o u t e r and i n n e r p e r i m e t e r s of a c u r v e . P r e - g l a c i a l 

d e p o s i t s s u r v i v e b e t t e r i n n a r r o w v a l l e y s . 

It i s a m o o t po int w h e t h e r the M e l v i n deep c h a n n e l d e p o s i t s 

a r e p r e - g l a c i a l . C h a r a c t e r of the go ld m i n e d i n the r i c h g r o u n d , b e t w e e n 

the N o s . 1 R a i s e s D o w n s t r e a m and U p s t r e a m , was d i s t i n c t f r o m the 

S a n d e r s o n , a g l a c i a l d e p o s i t ; the f o r m e r b e i n g f l a t , b r i g h t , r o u g h l y 

u n i f o r m , and c o a r s e r than the S a n d e r s o n " r u s t y " g o l d . 

T h e n a r r o w i n g of the r i m r o c k at S e c t i o n F ended the 

S a n d e r s o n d e p o s i t , as s u c h . W i d e n i n g at S e c t i o n A A and g l a c i a l 

s c o u r c o u l d s e r v e i n p a r t to e x p l a i n the l e a n v a l u e s be tween N o s . 1 

and 2 R a i s e s U p s t r e a m . D r i f t i n g was b e l i e v e d to have f o l l o w e d in 

the deep c h a n n e l . The gold found was b e d r o c k go ld . H o w e v e r , the 

K e y s t o n e d r i l l i n g sugges t s a 50 - 60 feet w i d t h of deep c h a n n e l . . 

T h e e n t r y f r o m N o . 2 R a i s e U p s t r e a m i n d i c a t e s a w i d t h of 40 

feet. 

T h e r i m r o c k has n a r r o w e d at S e c t i o n A . T h i s is the a r e a 

of e a r l y p e n e t r a t i o n and f a i l u r e s , and s i m i l a r f a i l u r e i n 1 938. T h e 

b e d r o c k h e r e is l i g h t c o l o u r e d , d e c o m p o s e d , v e r y soft , and wi thout 

v i s i b l e f r a c t u r i n g . It is p r o b a b l y a n a l a g o u s i n c o m p o s i t i o n to the 

soft , l i m e y , q u a r t z i t e s i n the B a k e r m e m b e r , as found i n the h a r d -

r o c k m i n e s at W e l l s , B. C . . A t 1 0 - 2 0 feet u p s t r e a m f r o m N o . 1 

R a i s e U p s t r e a m e n t r y into the deep c h a n n e l , m i n i n g c r o s s e d into 

h a r d , f i s s i l e , d a r k c o l o u r e d , a r g i l l a c e o u s q u a r t z i t e s , d i a g o n a l l y to 

the w o r k i n g s . T h e r i c h pay ended on th is c o n t a c t . 
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F r o m th is po int , d r i f t i n g to the N o . 1 R a i s e U p s t r e a m 

e n t r y w a s i n h a r d d a r k r o c k s . L i t t l e gold was v i s i b l e , o c c u r r e n c e 

was p o c k e t y , and i n c l u d e d gold found in f r a c t u r i n g two to t h r e e 

feet deep i n b e d r o c k . 

N o . 2 R a i s e D o w n s t r e a m is found on S e c t i o n I. It b r o k e 

into E a s t F o r k of the deep c h a n n e l i n two p l a c e s and r e p o r t e d d r i f t i n g 

52. 5 feet f or a r e c o v e r y of 0. 19577 ozs / c u . y d . The m a t e r i a l s 

r e p o r t e d d e p o s i t e d tend to be f i n e r than that in the West F o r k , 

s u g g e s t i n g a f a s t e r ra te of s t r e a m f l ow . O n l y gold c o l o u r s a r e 

r e p o r t e d , of i n c o n s e q u e n t v a l u e . 

T h e W e s t F o r k is at h i g h e r e l e v a t i o n . It r e p o r t s b e d r o c k 

g o l d , w i t h t h i c k e r d e p o s i t i o n a g a i n s t the r o c k p i n n a c l e . It a l s o r e p o r t s 

a go ld b e a r i n g h o r i z o n about 50 feet above the deep c h a n n e l , r e a c h i n g 

285 feet w e s t e r l y f r o m the r o c k p i n n a c l e to a bench on b e d r o c k . 

T h e s e a r e o b v i o u s l y r e w o r k e d g r a v e l s . T h e b e d r o c k is the h a r d , 

d a r k q u a r t z i t e s . T h e i n c r e a s e d f low ra te of the s t r e a m w o u l d s e e m 

to be i n d i c a t e d by the a b s e n c e of s l u m beds . 

T h e deep c h a n n e l on S e c t i o n C C was e n t e r e d f r o m N o . 3 

R a i s e D o w n s t r e a m . S o m e 179 feet of d r i f t i n g was done for an 

a v e r a g e of 0. 4434 o z s / c u . yd . T h e geo logy i n d i c a t e s r e w o r k e d s o i l s . 

T h e o e d r o c k is h a r d , d a r k q u a r t z i t e s . S l u m beds a r e absent . 

N o . 4 R a i s e D o w n s t r e a m e n t e r e d the deep c h a n n e l 150 

feet w e s t of S e c t i o n C . D r a i n a g e ho l e s f r o m the r o c k s e c t i o n of the 

e n t r y m a d e heavy f lows under p r e s s u r e , and w e r e he ld under c o n t o l 
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to m i n i m i z e d r a i n a g e of s l u m s . T h e t o t a l w o r k i n g s w e r e s u b s e q u e n t l y 

f l ooded f r o m t h i s e n t r y . A r e c o v e r y of 4. 556 o z s . go ld was r e p o r t e d 

f r o m 33 c u . yds w a s h e d of g r a v e l s , undoubted ly d i l u t e d w i t h s l u m . 

S e c t i o n D is 1 500 feet d i s t a n t f r o m S e c t i o n C . The c h a n n e l 

h e r e is d i v i d e d a g a i n by a low p i n n a c l e , w i t h h i g h gold v a l u e s i n the 

West F o r k . S o m e gold is r e p o r t e d i n the E a s t F o r k , c o v e r e d by h a r d -
i n 

pen . It w o u l d s e e m t h a t * the d u a l c h a n n e l s found i n S e c t i o n s C and I , 

the s c o u r was g r e a t e s t i n the E a s t c h a n n e l s . 

S e c t i o n F , 900 feet n o r t h of S e c t i o n A , is l o c a t e d i n the 

n a r r o w i n g i m m e d i a t e l y d o w n s t r e a m of the S a n d e r s o n . T h e s l u m beds 

that o c c u r about e l e v a t i o n 2900 except i n the d e e p l y - r e - w o r k e d 

s e c t i o n s , a r e found h e r e a l s o . T h e s c o u r of th is deep c h a n n e l undoubted ly 

o c c u r r e d b e f o r e t h e i r f o r m a t i o n , i n the r u s h of w a t e r to be expec ted i n a 

s u d d e n n a r r o w i n g of the r i m r o c k . 

P A Y G R A V E L S - E s t i m a t e s 

C o n f o r m i n g to C o n s o l i d a t e d G o l d A l l u v i a l s p r a c t i c e , gold 

v a l u e s per c u . y d . a r e c a l c u l a t e d for an a v e r a g e depth of t h i c k n e s s of 

7 feet i n the deep c h a n n e l g r a v e l s , u s i n g the m o d i f i e d R a d f o r d f o r m u l a . 

In t h r e e i n s t a n c e s g r e a t e r g o l d - b e a r i n g thickness has been noted . G o l d 

s u c h as o c c u r r e d in f r a c t u r e s i n the h a r d , d a r k q u a r t z i t e s between 

N o s . 1 and 2 R a i s e s U p s t r e a m , m a y p r o v i d e s o m e i n c r e m e n t , but is 

i n c a l c u a b l e . 

W i d t h s a r e not de f ined i n the K e y s t o n e d r i l l i n g . W i d t h s a s s u m e d 

a r e those between two K e y s t o n e i n t e r s e c t i o n s ; and extended r e l a t i v e to 

the i n d i c a t e d b e d r o c k c o n t o u r , gold o c c u r r e n c e s and v a l u e s r e p o r t e d , and 

to s u c h i n f o r m a t i o n as ob ta ined in the deep c h a n n e l d r i f t i n g . 

c o n ' t . page 15 



D O L M A G E , M A S O N A N D S T E W A R T L T D . 

15 

S p a c i n g be tween the S e c t i o n s is r e a s o n a b l e , w i t h two e x t r e m e 

i n s t a n c e s . C r o s s - s e c t i o n a l a r e a s and v a l u a t i o n s of e a c h a r e p r o j e c t e d 

h a l f the d i s t a n c e to the next , except i n the i n s t a n c e of S e c t i o n A . The 

pay g r a v e l s i n d i c a t e d h e r e a r e e s t i m a t e d for 600 feet l eng th , and 

a d j o i n s e c t i o n s a d j u s t e d . G o l d v a l u e s used a r e those r e p o r t e d in the 

K e y s t o n e d r i l l i n g , except a g a i n i n S e c t i o n A . 

F r o m the r e s u l t s ob ta ined i n 1 937 - 38, the l e n g t h of deep 

c h a n n e l be tween Nos 1 R a i s e s D o w n s t r e a m and U p s t r e a m a c r o s s 

S e c t i o n A is c o n s i d e r e d r e a s o n a b l y p r o v e n r i c h g r o u n d . T h r o u g h o u t 

the 136 feet of d r i f t m i n i n g done f r o m the N o . 1 D o w n s t r e a m e n t r y 

the go ld was c o a r s e , f l a t , r o u g h l y u n i f o r m l y the s i z e of f lax seed , and 

u n t a r n i s h e d . It was found on ly on b e d r o c k . 

T h e gold and v a l u e s found i n i t i a l l y i n the N o . 1 U p s t r e a m 

e n t r y was s i m i l a r , and l a y s i m i l a r l y on s i m i l a r b e d r o c k . It f a i l e d 

to c o n t i n u e , h o w e v e r , i n p a s s i n g o v e r a contac t w i t h h a r d , d a r k r o c k s . 

T h e r e m a i n d e r of the w o r k between Nos 1 and 2 R a i s e s U p s t r e a m 

c o n t i n u e d in the h a r d , d a r k r o c k s . T h e w r i t e r ' s r e c o l l e c t i o n of th is 150 

feet l e n g t h of u n d e r g r o u n d e x p o s u r e in 1 938, was that r e l a t i v e l y l i t t l e 

go ld was v i s i b l e , n o r had the gold the c h a r a c t e r i s t i c s d e s c r i b e d in the 

r i c h g r o u n d . 

U n f o r t u n a t e l y , no r e c o r d e x i s t s of gold r e c o v e r i e s that d i f f 

e r e n t i a t e p r o d u c t i o n f r o m the r i c h g r o u n d i n soft b e d r o c k f r o m that on 

the h a r d , d a r k b e d r o c k . M o n t h l y r e c o r d s of gold r e c o v e r i e s in the 

i n t e r v a l b e t w e e n the l o s s of the r i c h g round e n t e r e d f r o m N o . 1 R a i s e 

U p s t r e a m and the e n t r y of N o . 1 R a i s e D o w n s t r e a m , a p e r i o d of e ight 

to nine m o n t h s , w o u l d have p r o v i d e d r e l a t i v e v a l u a t i o n s . 
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N i x o n ' s R e p o r t of 1941 o f f e r s the f o l l o w i n g c r i t e r i a ; 

q u o t i n g C a m p b e l l M a c K e n z i e , he r e p o r t s the f i r s t pan w a s h e d 

F e b r u a r y 8, 1 937 in the N o . 1 l i a i s e U p s t r e a m e n t r y c o n t a i n e d 

0 . 1 5 o z s . g o l d , the s e c o n d 1.47 o z s . go ld . On F e b r u a r y 17th, a 

pan of soft b e d r o c k r e c o v e r e d 2. 77 o z s . go ld . F r o m F e b r u a r y 16 

to 28th, 26 c u . y d s . ( p lace m e a s u r e m e n t ) r e t u r n e d 24. 54 o z s . 

go ld . 

T h e w r i t e r ' s e x p e r i e n c e in the N o . 1 R a i s e D o w n s t r e a m 

e n t r y d i f f e r e d . It was d r i v e n w i t h l i t t l e d i f f i c u l t y , once t h r o u g h the 

s l u m d r a w n down at the b r e a k - i n , t h r o u g h to the wes t r i m r o c k . G o l d 

c o n c e n t r a t i o n was constant a c r o s s the c h a n n e l , u n t i l the r i m r o c k 

r o s e i n the face , w h e r e the c r o s s c u t was s t opped . D r i f t i n g was 

c o m m e n c e d r o u g h l y c e n t r a l to the c h a n n e l . T w o c r o s s c u t s w e r e 

s t a r t e d to f ind the r i m on each s i d e , and not c o m p l e t e d . D r i f t i n g 

u p s t r e a m i n the c h a n n e l a m o u n t e d to 120 feet. T h e t o t a l w o r k i n g 

was c o m p l e t e d i n about f ive to s i x w e e k s . 

R i c h m o n d ' s 1938, 1st Q u a r t e r l y r e p o r t s ta ted gold v a l u e s 

i n d i c a t e d by th i s w o r k as f r o m 1. 0 to 2. 3 o z s / c u . y d . H i s s u b 

sequent e s t i m a t e of r e s e r v e s , a f t e r the f l ood ing of the w o r k i n g s , for 

the 5 30 feet l e n g t h be tween N o s . 1 R a i s e s D o w n s t r e a m and 

U p s t r e a m " w h e n m i n i n g a he ight of l\ feet, we c a n s a f e l y expect to 

o b t a i n g r a v e l s w h i c h w i l l a v e r a g e 1.5 to 2 .0 o z s . g o l d / c u . y d . " 

T h e w r i t e r r e c o l l e c t s a test s e c t i o n of the m a i n d r i f t h e r e , d r i f t e d 

r o u g h l y c e n t r a ] in the deep c h a n n e l , r e t u r n i n g an average; of 3. 0 o z s / 

c u . y d . 

K e y s t o n e H o l e 5, S e c t i o n A , r e p o r t e d 184. 3 t r o y g r a i n s 

go ld on b e d r o c k , w h i c h c o n v e r t s to 4 . 8 2 6 9 ozs / c u . yd . for a t h i c k 

ness of 7 feet. T h e 26 i n c h J e n s s e n ho le , d r i l l e d for d e w a t e r i n g 
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p u r p o s e 10 feet d i s t a n t , r e p o r t e d 31 g r a i n s of gold at 150 feet 

depth , and an a g g r e g a t e of 89 g r a i n s f r o m 165 feet at b e d r o c k to 

188 feet at the b o t t o m of h o l e . T h e J e n s sen ho le was d r i l l e d w i t h a 

r o t a r y , w i t h o u t b a l i n g f a c i l i t i e s of g r o u n d c a s e d . R e t r i e v a l of 

h e a v i e r m i n e r a l p a r t i c l e s i n a r o t a r y r i g is e r r a t i c , and t h e i r 

t r u e e l e v a t i o n u n c e r t a i n . T h e ho le a p p a r e n t l y p e n e t r a t e d 23 feet 

of soft , d e c o m p o s e d b e d r o c k . T h e u p p e r gold r e p o r t e d is a n o m a l o u s , 

though S u p e r i n t e n d e n t K e a s t ( 1906 ) r e p o r t e d $ 2 .50 r e c o v e r y f r o m 

a 6 i n c h ho le h a l f a m i l e above # 1 Sha f t . 

W i d t h of the deep c h a n n e l a s s u m e d for th i s 600 feet l e n g t h 

is 30 feet ; as d e t e r m i n e d by the e n t r y f r o m N o . 1 R a i s e D o w n s t r e a m 

d r i f t e d a c r o s s i t , and the w i d t h of t r i p l e d r i f t i n g at N o . 1 R a i s e 

U p s t r e a m e n t r y . F o r the p u r p o s e of Open P i t e x c a v a t i o n a v e r a g e 

v a l u e used is 2 . 0 o z s . g o l d / c u . y d . 

T a b l e 1 is our e s t i m a t e of the t o t a l q u a n t i t i e s of gold 

b e a r i n g g r a v e l s i n the deep c h a n n e l , and an upper gold b e a r i n g s t r a t a 

i n d i c a t e d on S e c t i o n 1, c a l c u l a t e d as d e s c r i b e d above . T h e y t o t a l 

1 23, 824 c u . y d s . w i t h an a v e r a g e go ld content of 0. 37246 o z s / c u . y d . 

T a b l e 11 ad jus t s these f i g u r e s to r e l a t e to the to ta l y a r d a g e s 

r e q u i r e d to be r e m o v e d and r e p l a c e d in O p e n P i t e x c a v a t i o n w i t h a v e r a g e 

s l o p e s at 40 and 30 d e g r e e s ( D r a w i n g 2 ) . The r e l a t i v e net v a l u e 

o b t a i n a b l e per c u . y d . h a n d l e d is i n d i c a t e d for e a c h s i t u a t i o n . 

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

A n e x c a v a t i o n of these d i m e n s i o n s and depth p r e s e n t s a 

n u m b e r of p r o b l e m s and a d d i t i o n a l c o s t s to do w i t h e n v i r o n m e n t a l 

c o n s i d e r a t i o n s . A g r e e m e n t is r e q u i r e d of F e d e r a l F i s h e r i e s , and 
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P r o v i n c i a l e n v i r o n m e n t a l and w a t e r a u t h o r i t i e s as to e n v i r o n m e n t a l 

r e q u i r e m e n t s and c l a r i f i c a t i o n of w a t e r used i n w a s h i n g g r a v e l s . 

T h e p r o p o s a l to open pit the two c l a i m s was s u b m i t t e d to 

L o r a m I n t e r n a t i o n a l L t d . T h e i r p r e l i m i n a r y s tudy and e s t i m a t e s 

w e r e m a d e w i t h o u t r e g a r d to the p r o b l e m of s t a b i l i z i n g the s l u m 

b e d s , and w i t h o u t c o n s i d e r a t i o n of the c o s t s of p r o c e s s i n g the go ld . 

A copy of t h e i r p r e l i m i n a r y r e p o r t is a t t a c h e d . 

T h e c o s t of c o n s t r u c t i n g a f l u m e to d i v e r t L i g h t n i n g C r e e k , 

at the r a t e of f low r e q u i r e d by the W a t e r R e s o u r c e s B o a r d , of 4, 000 

c u b i c feet per s e c o n d , was found p r o h i b i t i v e . 

A l t e r n a t i v e l y they have c o n s i d e r e d the p o s s i b i l i t y of 

e x c a v a t i n g d u r i n g a s e v e n m o n t h p e r i o d of l ow w a t e r , b a c k f i l l i n g 

i n the r e m a i n i n g 5 m o n t h s . T h e t o t a l e x c a v a t i o n and b a c k f i l l w o u l d 

be c o m p l e t e d in 4 y e a r s . T h e d i s a d v a n t a g e in th is a p p r o a c h is 

the o n e - w a y h a u l l o a d e d i n e a c h stage of the w o r k , i n c r e a s i n g the 

c o s t s . 

T h e s u g g e s t e d cos t f i g u r e is $ 3 .27 per bank c u b i c 

y a r d . E x c l u d e d a l s o is the p r o b a b i l i t y of b e n c h i n g r o c k on the W e s t 

r i m , g e n e r a l l y r e q u i r e d as s t a n d a r d p r o c e d u r e by the D e p a r t m e n t of 

M i n e s i n an e x c a v a t i o n of th i s depth . 

C o s t s c o u l d be m i n i m i z e d by the d i v e r s i o n of L i g h t n i n g 

C r e e k at a po int u p s t r e a m into ano ther v a l l e y . A p r o b a b l y p o s s i b i l i t y 

is at B e a v e r P a s s , 5 m i l e s u p s t r e a m f r o m W i n g d a m . It w o u l d 

r e q u i r e i n v e s t i g a t i o n , h o w e v e r , and a g r e e m e n t of e n v i r o n m e n t a l 

and w a t e r a u t h o r i t i e s , l ands and w a t e r r i g h t s o w n e r s , above and 

be low W i n g d a m . 
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T h e s l u m beds p r e s e n t a h a z a r d to e x c a v a t i o n . In p l a c e , 

u n d i s t u r b e d they have an a p p a r e n t w a t e r content . A s g r o u n d w a t e r 

f low a c c e l e r a t e s t h r o u g h the s t r a t a to a l o w e r d r a i n a g e face , they 

a p p e a r to a b s o r b w a t e r u n t i l they f l ow, t r a n s m i t t i n g h y d r a u l i c p r e s 

s u r e s , d i s p l a c i n g g r a v e l s be tween t h e m and the d r a i n a g e face . 

A n e x a m p l e of d r y s l u m was o b s e r v e d on the s o u t h w e s t e r l y 

f r i n g e of the S a n d e r s o n w o r k i n g s . It was the r e s u l t p r o b a b l y of the 

a r e a l d r a i n a g e p r o v i d e d by the S a n d e r s o n w o r k i n g s , and deep d r a i n a g e 

by the M e l v i n deep d r a i n a g e s y s t e m . T h i s s l u m had been wet and 

d i f f i c u l t at t i m e of e x p o s u r e . H a d the e x p o s u r e been m a d e i n a s i n g l e 

h e a d i n g be f o re p r e - d r a i n a g e on the s c a l e d e s c r i b e d , it w o u l d p r o b a b l y 

have f l o w e d and d e s t r o y e d the h e a d i n g . 

U N D E R G R O U N D A P P R O A C H - S e c t i o n A 

T h i s 600 feet l e n g t h of the deep c h a n n e l has been d e s c r i b e d . 

W i d t h i s 30 feet . D r i f t m i n i n g at l\ feet he ight , to i n c l u d e two to t h r e e 

feet of b e d r o c k , a m o u n t s to 5000 c u . y d s . in p l a c e . R i c h m o n d ' s 

e s t i m a t e of " 1-| to 2 o z s . gold per c u . y d " ( N i x o n 1941 ) w o u l d 

p r o d u c e f r o m 7500 to 10 ,000 o z s . go ld . 

It is p r o p o s e d to f r e e z e the ground to a s s u r e safe w o r k i n g 

c o n d i t i o n s . T h e p r o p o s a l was s u b m i t t e d to W e i r - J o n e s E n g i n e e r i n g 

C o n s u l t a n t s , who w e r e r e s p o n s i b l e for s i m i l a r w o r k in r u n n i n g 

s i l t s at A b b o t s f o r d in 1 973 for the D e p a r t m e n t of H i g h w a y s . A copy 

of t h e i r p r e l i m i n a r y r e p o r t i s a t t a c h e d . 
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In s u m m a r y , the f o l l o w i n g is p r o p o s e d : 

1. S i n k a shaft t h r o u g h f r o z e n v a l l e y s o i l s into b e d r o c k i n the 

c h a n n e l , a p r o b a b l e depth of 170 - 175 feet . S i t e of the 

Shaft c o n s i d e r e d is under the M e l v i n d u m p , w h i c h c o u l d 

be m o v e d . 

2. F r o m the Shaf t , f r e e z e the g r o u n d s u r r o u n d i n g the deep 

c h a n n e l i n i n c r e m e n t s of 50 - 100 feet, that w i l l c o v e r 

the deep c h a n n e l w i t h s a f e t y . T h e u n d e r g r o u n d t o p o 

g r a p h y does not i n d i c a t e s h a r p b e n d i n g i n the c o u r s e 

of the t u n n e l . 

3. D r i f t m i n e the deep c h a n n e l i n r e t r e a t f r o m the b o u n d 

a r i e s of S e c t i o n A b l o c k , i n a l t e r n a t i v e s l i c e s of 50 

feet , b a c k f i l l i n g e a c h o f f - s e t s l i c e as m i n e d out. 

T h i s w o r k i s e s t i m a t e d to be c o m p l e t e d in 220 - 250 d a y s . A 

p r e l i m i n a r y e s t i m a t e of the c o s t is as f o l l o w s : -

Shaft S i n k i n g , 205 feet $ 205, 000 

P a y Zone F r e e z i n g , 600 feet 565, 000 

M i n i n g , 600 feet x 30 feet w i d e 350, 000 

$ 1 ,120 ,000 

M i n i n g c o s t s a r e b a s e d on the use of p n e u m a t i c t r a n s p o r t of 

s p o i l to s u r f a c e , and p n e u m a t i c b a c k - f i l l i n g of m i n e d out g r u u n d . D e p t h 

of shaft is e s t i m a t e d at 205 feet, o r $ 1000 per foot. C o s t of m i n i n g 

and d e l i v e r i n g s p o i l to s u r f a c e is $ 7 0 / c u . y d . , based on a f i g u r e of 

5000 c u . y d s . f or l\ feet he ight of d r i f t m i n i n g . H e i g h t used i n the 

e s t i m a t e is 8 feet. N o p r o v i s i o n has been m a d e for H e a d f r a m e or 

S h a f t h o u s e , o r for h o i s t i n g p e r s o n n e l . A s m a l l w a s h i n g p lant w i l l be 

r e q u i r e d . 
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B e f o r e p r o c e e d i n g w i t h the above , d e t e r m i n a t i o n of f r e e z i n g 

c o n t r o l s w i l l be n e c e s s a r y , i n v o l v i n g c e r t a i n d r i l l i n g into the s i t e to 

d e t e r m i n e : 

1. D i r e c t i o n and ra te of s u b - s u r f a c e w a t e r f l o w s . 

2. P r o p e r t i e s of f r o z e n and u n f r o z e n s o i l s to be 

t r e a t e d f r o m s a m p l e s ob ta ined i n d r i l l i n g . 

3. L o c a t i o n of shaft at m i d - c h a n n e l . 

C o s t s of s u c h a r e e s t i m a t e d at $ 60, 000 - $ 70, 000. 

E n g i n e e r i n g c o s t s to s u p e r v i s e the p r e p a r a t o r y w o r k of 

D r i l l i n g and L a b o r a t o r y w o r k ; the p r e p a r a t i o n of f r e e z i n g p lans and 

e s t i m a t e s ; r e l a t i v e c o n t r a c t d o c u m e n t s ; and to p r o v i d e e x p e r i e n c e d 

e n g i n e e r i n g p e r s o n n e l , a r e e s t i m a t e d at $ 15 ,000 - $ 2 0 , 0 0 0 . 

U s i n g the l a r g e r f i g u r e s of these e s t i m a t e s , b r i n g s the 

t o t a l f i g u r e to $ 1 , 2 1 0 , 0 0 0 . 

T h e D e p a r t m e n t of M i n e s has s i g n i f i e d i n f o r m a l l y that they 

f ind no o b j e c t i o n to an o p e r a t i o n u n d e r g r o u n d i n p r e - f r o z e n g r o u n d , 

p r o v i d e d the d e s i g n is adequate . F o r m a l a p p r o v a l w i l l have to awa i t 

d e t a i l e d p lans and s p e c i f i c a t i o n s . 

A g a i n s t th i s e s t i m a t e is a r e c o v e r y of 7500 - 10 ,000 o z s . c o l d . 

A t the c u r r e n t p r i c e of go ld , c a p i t a l m a y be r e t u r n e d in the t e r m of 

t h i s o p e r a t i o n . 

S o m e c r i t e r i a of the go ld content c a n be ob ta ined f r o m the 

p r e l i m i n a r y w o r k , o r a d d i t i o n a l d r i l l i n g u n d e r t a k e n . T h e d r i l l ho les 

w i l l be a i m e d p r i m a r i l y at the l o c a t i o n of the Shaf t . 
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S I M I L A R P O S S I B I L I T I E S 

T h e d r i f t m i n i n g be tween N o s . 1 and 2 R a i s e s U p s t r e a m 

was d i s c o u r a g i n g i n go ld r e c o v e r e d . It p a s s e d t h r o u g h S e c t i o n A A 

to a po int 150 feet u p s t r e a m . The deep c h a n n e l i n S e c t i o n F 300 

feet f u r t h e r u p s t r e a m has the a p p e a r a n c e of b e i n g s c o u r e d be fore 

f o r m a t i o n of the o v e r l y i n g s l u m bed . G o l d v a l u e s i n d i c a t e d i n the 

deep c h a n n e l by the K e y s t o n e i n t e r s e c t i o n s is 0. 3835 o z s / c u . y d . 

Of i n t e r e s t a r e the o c c u r r e n c e s of s l u m s t r a t a c o v e r i n g 

the deep c h a n n e l S e c t i o n s F , A , C and D . S e c t i o n s A A , I and 

C C show r e w o r k e d v a l l e y d e p o s i t s w i t h o u t d e f i n i t e s l u m s t r a t a , and 

p r o b a b l e r e m n a n t s and r e w o r k e d go ld d e p o s i t i o n . 

S e c t i o n F , as no ted , a p p e a r s to have been s c o u r e d be f o re 

d e p o s i t i o n of t h i s s l u m bed, w h i c h s e e m s to f ind r e p e t i t i o n at about 

2900 feet e l e v a t i o n at S e c t i o n s A and C . S e c t i o n A has an upper 

s l u m s t r a t a at 2930 feet e l e v a t i o n , and S e c t i o n C a l o w e r s t r a t a 

about 2870 feet i m m e d i a t e l y above the deep c h a n n e l . A unique 

f e a t u r e of the s l u m bed at S e c t i o n D, it a p p e a r s to have been d r a w n 

down f r o m 2900 to 2870 feet e l e v a t i o n . 

A v e r a g e gold v a l u e s c o n v e r t e d f r o m the K e y s t o n e d r i l l i n g 

f or a depth o r t h i c k n e s s of 7 feet i n the deep c h a n n e l a r e f o r : 

S e c t i o n C C 0. 282 9 o z s / c u . y d . 

S e c t i o n C 0 . 8 1 9 9 3 o z s / c u . y d . 

S e c t i o n D 1.2071 o z s / c u . y d . 
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A v e r a g e r e c o v e r y r e p o r t e d for 331 c u . y d s . m i n e d f r o m 

the N o . 3 R a i s e D o w n s t r e a m is 0 . 4 4 3 4 o z s . / c u . y d . The ground 

b e t w e e n S e c t i o n s C C and C m a y have s o m e i n t e r e s t . T h e ground 

r e p r e s e n t e d i n S e c t i o n I is of i n s u f f i c i e n t fa lue for d r i f t m i n i n g 

i n p r e - f o r z e n g r o u n d as set f o r t h for S e c t i o n A . 

T h e d i s t a n c e between S e c t i o n s D and C is r o u g h l y 1500 

feet . T h e go ld v a l u e s i n d i c a t e d i n the K e y s t o n e d r i l l i n g a r e the m o s t 

p r o m i s i n g on the p r o p e r t y e x c l u s i v e of S e c t i o n A , i n p a r t i c u l a r i n 

S e c t i o n D . T h i s g r o u n d c a n do w i t h f u r t h e r i n v e s t i g a t i o n , and 

p o s s i b l y d o w n s t r e a m f r o m S e c t i o n D . Deep c h a n n e l s e x i s t on both 

these s e c t i o n s , e v i d e n t l y not r e w o r k e d as in S e c t i o n s C C and I 

and A A . 

T h e deep c h a n n e l has not been l o c a t e d u p s t r e a m f r o m 

S e c t i o n F . The h i l l s i d e r i s e s s t e e p l y w e s t of the S a n d e r s o n w o r k i n g s 

R e s p e c t f u l l y s u b m i t t e d , 
D O L M A G E , M A S O N & S T E W A R T L T D . 

C o n s u l t i n g E n g i n e e r 

A p r i l 29, 1975 
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C E R T I F I C A T I O N 

I, E . E . M a s o n , P . E n g . , of D o l m a g e , M a s o n & 

S t e w a r t L t d . , C o n s u l t i n g G e o l o g i c a l &r M i n i n g E n g i n e e r s of 

#314 - 355 B u r r a r d S t r e e t , V a n c o u v e r , B . C . , do h e r e b y 

c e r t i f y : 

T h a t I a m a m e m b e r of the A s s o c i a t i o n of 

P r o f e s s i o n a l E n g i n e e r s of the P r o v i n c e of B r i t i s h C o l u m b i a 

s i n c e 1935, and have p r a c t i c e d m y p r o f e s s i o n a l s i n c e 1933 

i n the p r o v i n c e of B r i t i s h C o l u m b i a and i n the p r o v i n c e of 

O n t a r i o f r o m 1924 - 1932. 

I n o r any p r i n c i p a l s of our f i r m have any d i r e c t 

o r i n d i r e c t i n t e r e s t , n o r do we expec t to r e c e i v e any i n t e r e s t 

d i r e c t o r i n d i r e c t i n the p r o p e r t i e s o r c a p i t a l s t o c k of O r i a n a 

D e v e l o p m e n t s L t d . o r a f f i l i a t e s . 

T h i s r e p o r t is based on m y p e r s o n a l k n o w l e d g e of the 

p r o p e r t i e s , f i r s t l y as R e s i d e n t G e n e r a l S u p e r i n t e n d e n t 1937 - 1939, 

and f r o m N o v e m b e r 1963 to M a y 1964 w h e n we e x a m i n e d and 

s u p e r v i s e d w o r k for W i n g d a m & L i g h t e n i n g C r e e k M i n i n g C o m p a n y . 

Y o u r s t r u l y , 
D O L M A G E , M A S O N & S T E W A R T L T D . 

E: ' E . M a s o n , P . E n g . , 

V a n c o u v e r , B r i t i s h C o l u m b i a 

A p r i l 29, 1975 



Figure G. Barkerville district showing location of streams. 
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" G E N E R A L C O N T R A C T O R S S INCE 1898" 

P O BOX 2828, C A L G A R Y , A L B E R T A , C A N A D A T2P 2M7 H E A D O F F I C E : 815 - 2nd S T R E E T S.W. 

T E L E P H O N E : (403) 267-5111 

A p r i l 8 t h , 1975 

D o l m a g e , Mason and S t e w a r t L t d . , 
G e o l o g i c a l and M i n i n g E n g i n e e r s , 
#314 - 355 B u r r a r d S t r e e t , 
VANCOUVER, B r i t i s h C o l u m b i a . 
V6C 2G8 

A t t e n t i o n : Mr . E. E. M a s o n , P. E n g . 

D e a r S i r : 

We have r e v i e w e d t h e i n f o r m a t i o n on t h e Wingdam 
P r o p o s e d Open P i t w h i c h was i n c l u d e d w i t h y o u r l e t t e r d a t e d 
March 2 6 t h , 1975 t o W. R. T a y l o r . 

The m i n i n g o f t h e s e two p l a c e r c l a i m s p r e s e n t s 
some d i f f i c u l t p r o b l e m s and t h e most c r i t i c a l i n o u r e s t i 
m a t i o n i s t h e d i v e r s i o n o f L i g h t n i n g C r e e k . The B . C . Water 
R e s o u r c e B o a r d had r e c o r d e d maximum f l o w s up to 1 , 7 4 0 C . F . S . 
i n a t h r e e y e a r p e r i o d f r o m 1938 - 1940 i n c l u s i v e and 
recommended t h a t a l l o w a n c e s be made f o r f l o w s as h i g h as 
4 , 0 0 0 C . F . S . 

We i n i t i a l l y f e l t t h e c o s t to do t h i s w o u l d be 
p r o h i b i t i v e and e v a l u a t e d an a p p r o a c h w h i c h w o u l d n e c e s s i t a t e 
o p e r a t i n g i n a 7-month p e r i o d f r o m mid O c t o b e r to mid A p r i l 
when t h e w a t e r f l o w i n t h e C r e e k w o u l d be down to 100 C . F . S . 
o r l e s s . 
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D o l m a g e , Mason and S t e w a r t L t d . - 2 - A p r i l 8 t h , 1975 

M i n i n g w o u l d be c a r r i e d o u t i n s l i c e s s t a r t i n g f r o m 
t h e down s t r e a m s i d e o f t h e c l a i m s . T h e s e s l i c e s a r e to be 
o f a s i z e w h i c h w o u l d e n a b l e us to c o m p l e t e l y mine o u t t h e 
m a t e r i a l i n t h e s l i c e , s t o c k p i l e t h e g o l d b e a r i n g g r a v e l s , 
and r e p l a c e t h e r e m a i n d e r p r i o r to t h e s p r i n g b r e a k - u p . A 
t o t a l o f f o u r s l i c e s w o u l d be i n v o l v e d to mine t h e two c l a i m s 

The c r e e k w o u l d be d i v e r t e d t h r o u g h t h e s l i c e b e i n g 
m i n e d i n a f o u r f o o t d i a m e t e r p i p e w h i c h w o u l d be bedded i n t o 
t h e f o o t w a l l on t h e s o u t h s i d e o f t h e c r e e k . When m i n i n g 
i n t h e s e c t i o n was c o m p l e t e d t h e c r e e k w o u l d be r e d i v e r t e d 
t h r o u g h t h e a r e a and t h e p i p e s a l v a g e d f o r t h e n e x t p h a s e o f 
t h e o p e r a t i o n . 

P r e l i m i n a r y c o s t e s t i m a t e i s as f o l l o w s : 

R e l o c a t i n g and b u i l d i n g r o a d (1 mile) 

A c q u i r i n g p r o p e r t y . r i g h t s f o r r o a d 

C l e a r i n g a r e a to be m i n e d 

S t r e a m d i v e r s i o n 

M a t e r i a l s h a n d l i n g ( 2 , 6 0 0 , 0 0 0 b . c . y . ) 

T o t a l C o s t 

C o s t p e r b . c . y . 

$ 1 5 0 , 0 0 0 . 0 0 

5 0 , 0 0 0 . 0 0 

1 5 0 , 0 0 0 . 0 0 

9 0 , 0 0 0 . 0 0 

$ 8 , 0 5 3 , 8 5 0 . 0 0 

$ 8 , 4 9 3 , 8 5 0 . 0 0 

$ 3 . 2 7 

The a b o v e c o s t s were d e v e l o p e d f o r one s l i c e u s i n g 
Model 637 C a t e r p i l l a r s c r a p e r s and Model D-9 T r a c t o r s . 
M a t e r i a l was h a u l e d an a v e r a g e o f 2 , 0 0 0 f e e t f r o m a r o a d ramped 
i n on t h e s o u t h s i d e o f t h e c r e e k a t a 10°/ g r a d e . I t was 
assumed t h a t o v e r b u r d e n w a l l s w o u l d be b e n c h e d and m a i n t a i n e d 
a t 1-1/2 t o 1 s l o p e s and t h a t t h e r o c k f a c e on t h e n o r t h s i d e 
o f t h e c r e e k w o u l d n o t r e q u i r e b e n c h i n g . 

No a l l o w a n c e was made f o r p r o c e s s i n g o f t h e g o l d 
b e a r i n g g r a v e l s o r p o t e n t i a l p r o b l e m s i n the s l u m z o n e s . 

The c o s t p e r bank c u b i c y a r d i n c l u d e s i n d i r e c t c h a r g e s 
c o n s t r u c t i o n o f m a i n t e n a n c e f a c i l i t i e s , p r o f i t , and an a l l o w a n c e 
o f 10% f o r c o n t i n g e n c i e s . 
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D o l m a g e , Mason and S t e w a r t L t d . - 3 - A p r i l 8 t h , 1975 

T h i s a p p r o a c h i s c o s t l y due to t h e f a c t t h a t a l l o f 
t h e m a t e r i a l has to be removed f r o m a s l i c e p r i o r to r e p l a c i n g 
i t . 

The most d e s i r a b l e way to mine t h e two c l a i m s w o u l d 
be to s o l v e t h e p r o b l e m o f t h e d i v e r s i o n o f L i g h t n i n g C r e e k 
on a y e a r - r o u n d b a s i s . T h i s w o u l d e n a b l e us to b a c k f i l l a t 
t h e same t i m e as m i n i n g p r o g r e s s e d and w o u l d h e l p r e d u c e t h e 
u n i t c o s t t o a s i g n i f i c a n t e x t e n t . 

We f e e l t h a t t h e f o l l o w i n g s t e p s s h o u l d be t a k e n to 
a r r i v e a t a v i a b l e m i n i n g p l a n : 

1. D e t e r m i n e t h e v a l u e o f t h e g o l d b e a r i n g g r a v e l i n 
t h e two c l a i m s i n o r d e r to e v a l u a t e t h e p o t e n t i a l 
o f t h e s e c l a i m s to s u p p o r t a m i n i n g o p e r a t i o n . 

2. F i n d a s o l u t i o n to t h e d i v e r s i o n o f L i g h t n i n g C r e e k 
on a y e a r - r o u n d b a s i s . 

3 . L o c a t e a new r o u t e f o r t h e h i g h w a y . 

4 . D e t e r m i n e t h e c a p a c i t y and l o c a t i o n o f t h e p r o c e s s 
i n g e q u i p m e n t . 

5. I f p o s s i b l e , d e s i g n a m i n i n g s e q u e n c e w h i c h w o u l d 
m a t c h t h e c a p a c i t y o f t h e p r o c e s s i n g p l a n t . 

K e e p i n g i n m i n d : 

(a) The n e c e s s i t y to r e s t r a i n s e e p a g e f r o m t h e s a t u 
r a t e d s o i l s u p s t r e a m . ( B e c a u s e o f t h e t y p e o f 
m a t e r i a l i n v o l v e d , we do n o t f e e l t h a t g r o u t i n g 
w o u l d be p r a c t i c a l ) . 

(b) The p o t e n t i a l p r o b l e m s w h i c h m i g h t be e n c o u n t e r e d 
i n h a n d l i n g t h e s l u m z o n e s . 

( c ) The p o s s i b i l i t y o f r e q u i r i n g b e n c h i n g on t h e n o r t h 
s i d e o f t h e open p i t w a l l r o c k . 
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D o l m a g e , Mason and S t e w a r t L t d . - 4 - A p r i l 8 t h , 1975 

A d e t a i l e d s t u d y o f t h i s p r o j e c t c o u l d be c a r r i e d o u t 
on a p e r d i e m b a s i s a t s t a n d a r d c o n s u l t i n g f i r m r a t e s . 

Y o u r s t r u l y , 

LORAM INTERNATIONAL L T D . 

W. A. Dean 
M a n a g e r 
M i n i n g D i v i s i o n 

WAD/dls 



W E I R - J O N E S E N G I N E E R I N G C O N S U L T A N T S L T D . 
G E O T E C H N I C A L I N V E S T I G A T I O N S A N D I N S T R U M E N T A T I O N S Y S T E M S 

2 2 1 5 B I R C H S T R E E T 

V A N C O U V E R , B . C . V 6 H 2 S 9 

B U S . ( B O A ) 7 3 2 - 7 3 3 2 

7 3 2 - 7 111 2 2 - * - 4 8 2 1 

A p r i l 24, 1975 

E .E . Mason P .Eng . , 
Dolmage Mason & Stewart L t d . , 
355 Burrard S t r e e t , 
Vancouver, B.C. 

Dear Mr. Mason: 

Re: Pre l iminary F e a s i b i l i t y Study for Wingdam 

As a r e s u l t of our previous d iscuss ions I have prepared a 
pre l iminary cost estimate for the f reez ing and mining of the high 
grade region at the Wingdam s i t e . 

My estimate i s based upon the fo l lowing assumptions: 

1) The high grade region extends for about 600 f t . from 
Sect ion #1-100 to Sect ion #5+00 on your Figure #1. The average width 
of the high grade region i s 30 f t . and the mean depth i s 180 f t . 
These f igures have been suppl ied by E .E . Mason P.Eng. and are based 
upon the best information c u r r e n t l y a v a i l a b l e . 

2) The s i t e groundwater condit ions w i l l permit f r e e z i n g . 

3) Freeze holes d r i l l e d from the surface w i l l cost $10/ft to 
d r i l l and case. 

4) Underground freeze holes w i l l cost $15/ft to d r i l l and case. 

5) Ho is t ing and back f i l l i n g w i l l be done with pneumatic 
equipment. 

6) Average labour cost/man s h i f t w i l l be approximately $100. 

On the basis of the assumptions out l ined above I am proposing the 
fo l lowing mining method 

A 12 f t . x 30 f t . shaft would be sunk to a depth of 200 f t . at 
Sect ion #2+20 d i r e c t l y above the pay zone. The shaft would be sunk by 
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means of a square array of f reeze pipes and i t should take about 50 
days to complete at a t o t a l cost of approximately $205,000. 

From the bottom of the shaft hor izonta l f reeze holes would be 
d r i l l e d to the east and west so that the pay zone would be surrounded 
by an inverted U shaped cross sect ion of frozen ground. I have 
assumed that i t w i l l not be poss ib le to d r i l l more than 50 f t . at a 
t ime, thus there would be s ix sect ions to the west of the shaft bottom 
and poss ib ly s ix to the east . The tenta t ive layout is shown in F i g . 1. 
Should i t prove poss ib le to d r i l l hor izonta l holes which are longer 
than 50 f t . there w i l l be a s i g n i f i c a n t reduct ion in cos ts . 

My pre l iminary estimate for f reez ing the pay zone on both sides 
of the shaft between Sect ion #1-100 and #5+00 i s $565,000. This i s 
based upon a c y c l i c f reez ing procedure in which successive 50 f t . 
sect ions are d r i l l e d o f f and f rozen . Once a sect ion has been frozen 
an 8 f t . x 8 f t . d r i f t would be dr iven to the end of the frozen 
zone where a d r i l l cross cut would be excavated to permit d r i l l i n g 
o f f the next s e c t i o n . Mining would r e t r e a t from t h i s cross cut 
using o f f - s e t p i l l a r s , see F i g . 2. 

Using t h i s system and a l t e r n a t i n g the mining and d r i l l i n g crews 
a uniform production can be maintained of about 36 yds/day on a 
3 s h i f t b a s i s . 

The o v e r a l l mining costs a re , of course, extremely d i f f i c u l t to 
estimate as they are dependent upon the nature of the frozen ground, 
h o i s t i n g system, the requirements of the inspectorate e t c . However, 
based upon what I consider to be a f a i r l y r e a l i s t i c estimate of 3 
cubic yds/man/shift , and assuming the use of pneumatic t ransport and 
stowing systems the mining costs are estimated at $350,000 and the 
mining time would be approximately 150 days. 

Thus, based upon the assumptions re fer red to above I have ar r ived 
at an estimated project cost of $1,120,000 and a project durat ion 
of 220-250 days. 

I must emphasize that t h i s i s a pre l iminary estimate and as such 
i t would be subject to r e v i s i o n in the course of the d e t a i l e d design 
work. We would not suggest commencing such work u n t i l we have examined 
the s i t e and c a r r i e d out a d e t a i l e d geotechnical i n v e s t i g a t i o n . The 
i n v e s t i g a t i o n w i l l cover the fo l lowing po in ts . 

1) Determination of d i r e c t i o n and rate of groundwater flow in 
the v i c i n i t y of the pay zone 

2) Determination of d i r e c t i o n and rate of groundwater flow in 
the v i c i n i t y of the proposed shaft 

3) Sampling of mater ia l in the v i c i n i t y of the pay zone to 
provide specimens for the determination of the frozen and unfrozen 
p r o p e r t i e s . This i s necessary to obtain an accurate f igure for probable 
mining performance and cos ts . 
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4) Determination of the actual l o c a t i o n and average value of 
the pay zone. The former information must be a v a i l a b l e before the 
f i n a l f reez ing system layout can be es tab l i shed - the l a t t e r data 
w i l l enable you to decide upon the f i n a n c i a l f e a s i b i l i t y of the 
p r o j e c t . I would recommend that t h i s i n v e s t i g a t i o n d r i l l i n g be done 
with HQ or NQ equipment using a t r i p l e tube corebarrel with a s p l i t 
tube, in t h i s way e s s e n t i a l l y undisturbed samples of the pay zone 
can be obta ined. 

We are prepared to carry out the fo l lowing work on your c l i e n t ' s 
behalf 

1) Draw up s p e c i f i c a t i o n s for the s i t e i n v e s t i g a t i o n programme 

2) Supervize the d r i l l i n g at the s i t e and carry out a l l necessary 
t e s t i n g and i n v e s t i g a t i o n work 

3) Carry out a l l necessary laboratory tests on the physical and 
mechanical propert ies of the mater ia l to be frozen 

4) Draw up d e t a i l e d project plans 

5) Prepare a comprehensive project cost estimate 

6) Draw up construct ion contract documents 

7) Advise upon s u i t a b i l i t y of contractors 

8) Provide personnel experienced in f reez ing work for project 
superv is ion 

My estimate for the cost of provid ing profess iona l personnel to 
carry out items 1-7, exc lus ive of a l l out of pocket expenses, d r i l l i n g 
costs e t c . would be $15 - $25,000 and the work would take approximately 
2 months to complete. 

The estimated cost of the appropriate s i t e i n v e s t i g a t i o n d r i l l i n g , 
f i e l d t e s t s , out of pocket expenses and a l l expendable items would be 
about $60 - $70,000. The sum would cover a l l the ant i c ipated expenses 
incurred in the pre-product ion i n v e s t i g a t i o n . 

I should l i k e to emphasize that the estimates and f e a s i b i l i t y 
studies that I have prepared i n d i c a t e qui te c l e a r l y to me that the 
pay zone at Wingdam can be t o t a l l y extracted using f reez ing techniques. 
This statement i s based on the prov is ion that the groundwater condit ions 
w i l l permit the a p p l i c a t i o n of a f reez ing procedure. 

Thus, i f your c l i e n t decides to proceed with the project I fee l 
that the mining can be completed s a f e l y and e f f i c i e n t l y using a sub
surface f reez ing system. 



( 4 ) 

However, I do not feel competent to comment upon the economic 
f e a s i b i l i t y of the programme as I have not been deeply involved in the 
computation of the a v a i l a b l e gold va lues . 

I look forward to rece iv ing your r e p l y . 

You^s s i n c e r e l y , 

Iain weir-Jones, P.tng.V 
Weir-Jones Engineering Consultants Ltd, 
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