
Dr. J.T. Fjles, 

Aesoclate D s p a t y  Mlnlater. 

0151 77 

Re: Prod uctlon Le- for Den& M W  

The report i a  a cancine aumtary of the plans for extension 
of the Endako P i t  to  the northwest to  form the Dan& Open P i t .  The 
tomage and grade were checked crudelf by hand and wlth ccapariean 
t o  Endalro appear correct. The pattern of ore distribution i a  also 
simllar. 
a t  an average grade of 0.152 MoS 
MoS . 
the area for which the production lease is applied. %e increase in 
cut-off and average grade seems rcaaonable. 

Endako'n reserves in 1971 were calculated an 209 m i l l i o n  tons 

a t  
a t  cslculated cut-off grade of 0.08% 

This compares w i t h  a total of 14.6 million tons a t  0.172 NOS 
Den& md 9.9 m i l l i o n  tons A t  0.162 w i t h  a 0.0% M o S  cut-off grade 2 on 

The report does not aupplj proper geological plan and sectfaas 
nor is there a d r i l l  hole plan and drill logs if proper check calculations 
are  desired. 

i 

A. S- BROW. 
Deputy Chief Geologfat, Geological Dlvlaion, 
Mineral Resources Branch. 
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I . INTRODUCTION 

An a p p l i c a t i o n  f o r  a Product ion L e a s e  cover ing  t h e  fo l lowing  
mine ra l  c l a i m s  i s  be ing  submit ted by Denak Mines Ltd.  . 

Mineral  C l a i m  

Elk 3 Frac  

E l k  4 

E l k  5 

Elk 1 2  Frac  

Nu 1 

Nu 2 

Nu 3 

Nu 4 

Record No. L o t  N o .  

40225 1557 

13441  1555 

13442 1556 

81820 1559 

14485 1565 

14486 1558 

14487 1564 

14488 1560 

Total Acreage 

- Acreage 

8.73. 

43.92 

41.60 

0.41 

51.65 

51.65 

51 .62  

51.65 

301.21 

Purpose f o r  a c q u i s i t i o n  of Product ion  Lease is t o  develop 
and produce molybdenite from a proposed open p i t .  

11. PLAN OF OPERATIONS 

1. Locat ion  and Access 

Denak Mines Ltd.  p rope r ty  i s  s i t u a t e d  about  f i v e  miles 
southwest  of Endako, B.C.  i n  t h e  Omineca Mining Div is ion .  It is 
geographica l ly  loca t ed  i n  sou theas t  quadrant  of q u a d r i l a t e r a l ,  
L a t i t u d e  54ON and Longitude 125'. 

The p rope r ty  i s  a c c e s s i b l e  by seven-mile road from Endako, 
B.C.  which i s  on Highway 16 and a branch l i n e  of Canadian Nat iona l  
Railway. 

2. General  Geology 

The Denak molybdenum d e p o s i t  occu r s  i n  t h e  Topley b a t h o l i t h  
which extends f o r  a d i s t a n c e  of 180 m i l e s  i n  a no r thwes te r ly  
t r e n d  from Quesnel t o  c e n t e r  of Babine Lake. The orebody is  a 
w e s t e r l y  ex tens ion  t o  t h e  Endako orebody which i s  roughly a 40" t o  
60" south-dipping e l l i p t i c a l l y - s h a p e d  zone. 

Molybdenite m i n e r a l i z a t i o n  occurs  wi th  q u a r t z  v e i n s  and as 
f r a c t u r e - f i l l i n g s  i n  q u a r t z  monzonite h o s t  rock t h a t  has  undergone 
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v a r i o u s  degrees  of hydrothermal a l t e r a t i o n .  
mine ra l  and two t ypes  of post-mineral  dykes i n t r u d e  qua r t z  monzonite. 
Ore p a t t e r n  f o r  proposed Denak open p i t  i s  c h a r a c t e r i z e d  by a 
series of s u b p a r a l l e l  narrow 20- t o  6O-foot wide bands; stockwork 
i s  l o c a l l y  well-developed t o  produce i r r e g u l a r  b roade r  o r e  wid ths  
up t o  150 f e e t .  Numerous f a u l t s  c ross -cu t  and o f t e n  p a r a l l e l  o r e  
s t r u c t u r e s .  
Denak o r e  zone is i n  t h e  o r d e r  of 300 t o  500 feet ;  more g e n e r a l l y  
f a u l t  movement i s  less t h a n  30 f e e t .  

Four t y p e s  of pre- 

Relative displacement a long  two major f a u l t s  a c r o s s  

3. Current Development 

The fo l lowing  s e q u e n t i a l  s t a g e s  of development have been 
completed f o r  t h e  Denak o r e  zone. 

a )  P re l imina ry  wide-spaced e x p l o r a t o r y  diamond and 
pe rcuss ion  d r i l l i n g  were undertaken d u r i n g  pe r iod  
1967 - 1972. 

b)  Diamond d r i l l i n g  of e a s t e r l y  half of ore zone w a s  
completed i n  s p r i n g  1973. 

e )  O r e  i n t e r p r e t a t i o n  and e v a l u a t i o n  of d r i l l i n g  r e s u l t s  
w e r e  completed du r ing  summer 1973. 
F i r s t  s t a g e  of Denak Optimum open p i t  w a s  designed. 

undertaken du r ing  s p r i n g  1974. 

i n d i c a t e s  t h a t  a d d i t i o n a l  f i l l - i n  d r i l l i n g  is r e q u i r e d  
f o r  w e s t e r l y  h a l f  of o r e  zone. 

f )  R e i n t e r p r e t a t i o n  of e s t ima ted  overburden dep th  
w a s  r e c e n t l y  completed. This  s tudy  w a s  based on 
a d d i t i o n a l  in format ion  from percuss ion  d r i l l i n g  
program dur ing  summer 1974. 

d) Diamond d r i l l i n g  f o r  w e s t e r l y  h a l f  of o r e  zone w a s  

e )  Ore i n t e r p r e t a t i o n  of 1974 diamond d r i l l i n g  r e s u l t s  

4. Proposed Open P i t  Development and Mine S i t e  

The proposed Denak optimum open p i t  w i l l  be  developed as a 
w e s t e r l y  expansion of t h e  p r e s e n t  Endako Mines open p i t .  T h e  
p i t  des ign  could b e  extended f u r t h e r  w e s t e r l y  depending on 
f u t u r e  f avourab le  e v a l u a t i o n  of d r i l l  r e s u l t s .  

T e n t a t i v e  development of Denak optimum open p i t ,  as p r e s e n t l y  
des igned ,  w i l l  b e  t o  i n i t i a l l y  s t r i p  a n  e s t ima ted  f o u r  and a 
h a l f  m i l l i o n  c u b i c  ya rds  of overburden d u r i n g  1975 and 1976, 
p r i o r  t o  commencement of open p i t  p roduc t ion  i n  1977. 



t 

Page 3 .  

Denak o r e  product ion w i l l  be processed through e x i s t i n g  
Canex P l a c e r  Limited,  Endako Mines Divis ion,  p l a n t  f a c i l i t i e s  
that  have an average d a i l y  m i l l  throughput of 27,000 tons .  

5. Economic F e a s i b i l i t y  

a )  P i t  Design Method 

Denak o r e  zone w a s  eva lua ted  by u t i l i z i n g  t h e  
minimum p r o f i t  cr i ter ia  t o  produce an optimum p i t  
design.  Ore b locks  f o r  i n p u t  d a t a  a r e  der ived  from 
d e t a i l e d  c r o s s - s e c t i o n a l  geologic  i n t e r p r e t a t i o n  of 
diamond d r i l l  r e s u l t s  w i t h i n  t h e  o r e  zone. Blocks 
are s y s t e m a t i c a l l y  arranged i n  a grade m a t r i x  s o  as 
t o  conform t o  p i t  bench e l e v a t i o n s  and common refer- 
ence l i n e .  S p e c i f i c  c a l c u l a t e d  grades according t o  
geologic  informat ion  are ass igned  t o  each block.  

A three-dimensional form of t h e  Lerchs- 
Grossman technique i s  used t o  produce an'optimum 
p i t  design.  The p i t  d e s i g n  is then  eva lua ted  by 
determining o r e  r e s e r v e s  w i t h i n  t h e  p i t  boundaries .  
Refinements such as l o c a t i o n  of road systems, 
es tabl ishment  of berms, and smoothing of p i t  w a l l  
conf igura t ion  are incorpora ted  i n t o  t h e  p i t  des ign  
i n  order  t o  comply w i t h  p r a c t i c a l  mining procedures.  

I n d i c a t e d  average o p e r a t i n g  p r o f i t ,  excluding 
r o y a l t i e s ,  Federa l  and P r o v i n c i a l  t axes ,  f o r  Denak 
optimum p i t  is es t imated  a t  7 8 ~  p e r  ton.  This  g r o s s  
p r o f i t  margin w a s  der ived  from apply ing  t h e  fo l lowing  
approximate c o s t  f a c t o r s ,  meta l  p r i c e  and expected 
revenue t o  t h e  eva lua t ion .  

S t r i p p i n g  Cost $ 4,000,000 

Mining Cost 13,000,000 

M i l l i n g  Cost 12,000,000 

Other Costs 7,000,000 

Depreciat ion 3,000,000 

T o t a l  Estimated Cost $ 39,000,000 

,. 

Expected pounds of Mo = 24,000,000 l b .  
Expected p r i c e  f o r  Mo = $ 2.10 p e r  l b .  

Revenue generated = $ 50,000,000 

T o t a l  expected p r o f i t  = $11,000,000 from t o t a l  reserve 
of 14,000,000 tons .  
Therefore:  

Gross P r o f i t  margin p e r  t o n  m i l l e d  = 78c p e r  t o n  
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b) F i n a n c i a l  Arrangements 

Expenditures t o  develop the Denak optimum open p i t  w i l l  
b e  provided by Canex P l a c e r  Limited.  

C) Marketing 

Two products ,  molybdic oxide  and molybdenite 
c o n c e n t r a t e  are produced a t  Endako Mines. Products  
are packaged i n  drums, s teel  p a i l s  o r  compressed 
i n t o  b r i q u e t t e s  f o r  shipment t o  overseas  markets a t  
Japan, European c o u n t r i e s  and A u s t r a l i a .  Products  
are a l s o  d i s t r i b u t e d  t o  Canadian customers,  mostly 
i n  Eas te rn  Canada, and i n  almost every developed 
Western country except  t h e  United S t a t e s .  

6 .  F r a s e r  Lake Townsite 

Major i ty  of mine employees r e s i d e  a t  Fraser  Lake V i l l a g e  
which is located 14 miles f r o m  minesite along Highway 16. 
Living  accommodations, designed and l o c a t e d  i n  accordance wi th  a 
community p l a n ,  i n c l u d e  family homes, apar tments ,  s i n g l e  men's 
q u a r t e r s  and t r a i l e r  c o u r t s .  

A modern 24-classroom s c h o o l  provides  t h e  most up-to- 
d a t e  e d u c a t i o n a l  f a c i l i t i e s  f o r  500 s t u d e n t s  from grade one t o  
e leven.  Recrea t iona l  f a c i l i t i e s  i n c l u d e  an arena,  a r e c r e a t i o n  
c e n t e r  w i t h  c u r l i n g  r i n k ,  a community h a l l ,  a boat-launching 
ramp, t e n n i s  c o u r t s  and 15 a c r e s  of land f o r  f u t u r e  r e c r e a t i o n a l  
development. There i s  a 30-room h o t e l  i n  t h e  V i l l a g e ,  a 
shopping c e n t e r ,  a well-equipped medical  c l i n i c  w i t h  two f u l l -  
t i m e  d o c t o r s ,  and churches s e r v i n g  f i v e  denominations. 

111. PRODUCTION PLAN 

1. O r e  Reserves 

T o t a l  c a l c u l a t e d  o r e  r e s e r v e s  f o r  Denak optimum open 
p i t  a t  1 . 2 5 : l  s t r i p  r a t i o  are: 

2 
Of t h i s  t o t a l  r e s e r v e s ,  9 .9  m i l l i o n  tons  @ 0.16% MoS2 w i t h  
0.09% MoS cut-off grade a r e  on t h e  area t h a t  i s  
be ing  a p p l i e d  f o r  a Product ion Lease. 

14.6 m i l l i o n  t o n s  @ 0.17% MoS 

2. YLning Method 

Denak optimum open p i t  w i l l  b e  mined by open p i t  methods. 
Mining w i l l  b e  conducted on 33-foot-high benches w i t h  30-foot- 
wide berms be ing  e s t a b l i s h e d  a t  two-bench i n t e r v a l s  . Maximum 
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w a l l  s l o p e  w i l l  b e  49O30'. 
as precaut ionary  measures. 
ance and i n  compliance w i t h  t h e  Mines Regulat ion A c t  and as 
d i r e c t e d  by the l o c a l  Mines I n s p e c t o r .  

The fo l lowing  mining equipment w i l l  b e  u t i l i z e d :  

One P&H 2100, 13 yard  e l e c t r i c  s h o v e l  
One Marion 191M, 13 yard e lec t r ic  s h o v e l  
One Bucyrus E r i e  150B, 8 yard e lec t r ic  s h o v e l  
Three Bucyrus E r i e  40R r o t a r y  b l a s t  h o l e  d r i l l s  
One Marion M4 r o t a r y  b l a s t  h o l e  d r i l l  
F l e e t  of s i x t e e n  85 and 100 t o n  Unit  Rig L e c t r a  Haul t r u c k s  
Miscellaneous suppor t  equipment i n c l u d e s  dozers ,  

Run-away ramps w i l l  b e  maintained 
Mining p r a c t i c e  w i l l  b e  i n  accord- 

l o a d e r s ,  g r a d e r s  and l i g h t  v e h i c l e s .  

O r e  and waste rock  w i l l  b e  b l a s t e d  w i t h  ammonium n i t r a t e  
agent  o r  s p e c i a l  s l u r r y  mixtures .  
t rucked a d i s t a n c e  of approximately one and one-half miles t o  
the primary c rusher ;  low g r a d e  o r e  w i l l  b e  s t o c k p i l e d  f o r  
t r e a t m e n t  a t  a l a te r  da te .  Waste material w i l l  b e  dumped i n  
des igna ted  dumping areas. 

The es t imated  f o u r  and one-half m i l l i o n  cubic  yards  of 
o v e r l y i n g  overburden w i l l  b e  removed by c o n t r a c t o r s  u t i l i z i n g  
earth-moving s c r a p e r s .  
i n  an a r e a  400 f e e t  n o r t h e a s t  of Denak open p i t .  

Broken h igh  grade o r e  w i l l  be  

Much of t h i s  m a t e r i a l  w i l l  b e  emplaced 

3 .  Mining and M e t a l l u r g i c a l  Recoveries 

S t r i n g e n t  grade c o n t r o l  is  c u r r e n t l y  e x e r c i s e d  f o r  
maximum mining e f f i c i e n c y .  
d e t a i l e d  surveying,  b l a s t  h o l e  a s s a y s  and g e o l o g i c a l  mapping. 
It is  a n t i c i p a t e d  t h a t  t h i s  p r a c t i c e  w i l l  b e  cont inued for 
Denak open p i t  t o  o b t a i n  maximum o r e  recovery.  

averaged 82%, and i t  i s  a n t i c i p a t e d  t h a t  t h i s  recovery rate 
w i l l  be maintained. 

Cont ro l  i s  p r i m a r i l y  based on 

M e t a l l u r g i c a l  r e c o v e r i e s  of molybdenite from 0r.e have 

4. Environmental Safeguards and Reclamation 

Mining o p e r a t i o n  w i l l  b e  conducted i n  accordance t o  
g u i d e l i n e s  and r e g u l a t i o n s  t h a t  p e r t a i n  t o  p r o t e c t i o n  and 
conserva t ion  of environment. More p a r t i c u l a r l y ,  c l o s e  Sur- 
v e i l l a n c e  and c o n t r o l  w i l l  b e  rendered t o  mine waste dumping 
and t a i l i n g s  impoundment areas i n  o r d e r  t o  i n s u r e  complimce 
with r e g u l a t o r y  s p e c i f i c a t i o n s  . 

A l l  merchantable t imber  w i l l  b e  logged from proposed 
open p i t  and dump areas p r i o r  t o  any development. 
s lash  will b e  windrowed and burned. 

Remaining 
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A program of environmental  reclamation a f t e r  completion 
of open p i t  mining w i l l  include;  1. r e t u r n i n g  as 
much of the d i s t u r b e d  area t o  i t s  former s ta te ,  
f e r t i l i z i n g  waste dumps and t a i l i n g s  impoundment areas, and 
3.  al lowing excavat ion t o  accumulate water. 

2. seeding  and 

5 .  S a f e t y  Standards 

Open p i t  mining w i l l  b e  conducted according t o  and i n  
compliance w i t h  t h e  Mines Regulation A c t .  

CANEX PLACER L I M I T E D ,  
ENDAKO MINES D I V I S I O N .  

A .  McQuire, 
Senior  Engineer. 

CANEX PLACER LIMITED, 
ENDAKO MINES D I V I S I O N .  
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I hereby c e r t i f y  t ha t  I am a D i r e c t o r  and . 
- _- - . -- - - --A . _ _ _  _ _  -. . -  -- - -- . 

the Secretary' for Denak Mines Ltd., and t h a t  the - = -  

i n fo rma t ion  presented i n  the annexed report w a s  
- 

prepared by Canex Placer Limited, Endako Mines 

Dfvision, on behalf of Den& Mines Ltd. ,  and is - . - -.- 

to the b e s t  of my knowledge, information and 

belief t rue i n  every respect. 
-- - 

Dated t h i s  OZL , 1974. 
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