
THE MOTHERLODE 

GREYHOUND PROPERTIES 

CJ 
AABKO MINING & OILS LTD b_ 

I 

ALLEN GEOLOG l CAL ENG l NEER l NG LTD. 

United Kingdom Building 

Vancouver 2 ,  B.C. 

September 26, 1967 



A B S T R A C T  

The  M o t h e r l o d e  a n d  Greyhound  p r o p e r t i e s  o f  Aabro & O i l s  Ltd 
XU$%iU$C a r e  i n  t h e  Greenwood a r e a  o f  s o u t h  c e n t r a l  B r i t i s h  
Columbia.  A l l  p h y s i c a l  c o n d i t i o n s  a r e  c o n d u c i v e  t o  a l l -year  
open  p i t  m i n i n g  a t  m o d e r a t e  c o s t .  

The  M o t h e r l o d e  was a  w e l l  known p r o d u c e r  a n d  f o r  many y e a r s  
s u p p l i e d  t h e  s m e l t e r  a t  Greenwood w i t h  o r e  b e a r i n g  c o p p e r ,  
s i l v e r  a n d  g o l d .  The  economics  o f  m i n i n g  h a v e  c h a n g e d  s u f f i c -  
i e n t l y  t o  w a r r a n t  b r i n g i n g  t h e  M o t h e r l o d e  a n d  n e a r b y  Greyhound  
d e p o s i t s  back  i n t o  p r o d u c t i o n .  

Ore r e s e r v e s  are  e s t i m a t e d  as f o l l o w s :  

M o t h e r l o d e  
Tons  . 

Greyhound  
Tons  I 

Drill P r o v e n  

I n d i c a t e d  

I n f e r r e d  

T o t a l s  

The  e s t i m a t e d  l i f e  o f  t h e  o p e r a t i o n  i s  f i v e  y e a r s .  

The  o p e r a t i n g  p r o f i t ,  on t h e  b a s i s  o f  d a t a  u s e d  i n  t h e  r e p o r t ,  
i s  e s t i m a t e d  as f o l l o u s ,  u s i n g  c o p p e r  a t  4 0  c e n t s  p e r  pound ,  
C a n a d i a n  Funds:  

M o t h e r l o d e  Greyhound  

$4 ,718 ,720  $1 ,870 ,812 .50  

(SEE PAW 2 8 A )  

The c a p i t a l  r e q u i r e m e n t s  t o  b r i n g  t h e  o p e r a t i o n  t o  t h e  p r o d u c t i o n  
s t a g e  a r e  e s t i m a t e d  a t  $550,000.00. 

I t  i s  recommended t h a t  p l a n s  b e  c o m p l e t e d  a t  t h e  ea r l i e s t  - p o s s i b l e  
d a t e  t o  p r o c e e d  w i t h  t h e  p r o j e c t .  
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MOTHERLODE AND GREYHOUND 

PROPERTIES 

MRRn MINIPJG & O I L S  LTD 

GREENWOOD, B.C. 

A. l NTRODUCT l ON 

The Motherlode and Greyhound copper-silver-gold deposits are 

located 3 miles westerly from Greenwood, B.C. The Motherlode was i n  

production from 1901 t o  1918 and accounted f o r  68 m i l l i o n  pounds o f  

copper, 620 thousand ounces o f  s i l v e r  and 150 thousand ounces o f  gold. 

From 1957 u n t i l  1962 when production was resumed on an open p i t  b a s h  

an addi t ional  5-1/2 m i l l i o n  pounds o f  copper, 50 thousand ounces o f  s i l v e r  

and 12-1/2 thousand ounces o f  gold was acquired from the o l d  workings. 

Detai led information is, therefore, ava i lab le  but, since t h i s  repor t  i s  

concerned pr imar i l y  w i th  the economics o f  the  proposed 2,000 ton-per-day 

new operat ion, b r i e f  references on l y are  made regarding the  genera l charac- 

t e r i s t i c s ,  geology and physical features o f  the area; and emphasis i s  placed 

upon the methods and costs of acquir ing the sizeable amounts of copper, 

s i l v e r  and gold s t i l l  ava i lab le  from both deposits, and the  estimated p r o f i t  

therefrom. 

I n  some categories f i n a l  decisions have not  been made but  al lowing 

f o r  th is ,  and wi th  reservations f o r  changes and improvements t o  be made a t  

a l a t e r  date, the economics o f  moving the  concentrator from Mount Washington, 



Vancouver Is land t o  i t s  former l oca t ion  on t h e  Motherlode peoper?y near 

G:.. i sod, and en la rg ing  it t o  t r e a t  2,000 tons per  24 hours, a re  here in  

ou t l i ned .  Data p e r t a i n i n g  t o  concent ra tor  design and enlargement and 

c o n t r a c t  mining, a re  included i n  t h e  Appendix. 



8. MOTHERLODE AND GREYHOUND PROPERTIES 

The Greyhound depos i t  i s  g e o l o g i c a l l y  s i m i l a r  and one m i l e  

from t h e  Motherlode Mine. The d e s c r i p t i v e  data he re in  i s  minimal b u t  a 

l i s t  o f  ava i l a b l e  repor t s  and maps i s  i n c l  uded under "Reference1'. 

a )  Location, A c c e s s i b i l i t y  and F a c i l i t i e s  

The Motherlode and Greyhound p r o p e r t i e s  a re  located 3 mi les  nor th-  

wester ly  by road from Greenwood, B.C., a t  West long i tude 1 1 8 ~ 4 4 '  and Nor th  

l a t  1 tude 49°06'. 

Greenwood i s  on t h e  Southern Trans Canada Highway and t h e  

Canadian Paci f i c  Ra i l way about 7- 1 / 2  m i  l es n o r t h  of  t h e  Canad ian-U.S. border. 

Company. 

Power supply i s  ava i l ab  

Water i s  ava i lab- le  from 

e from t h e  West Kootenay Power and L i g h t  I 

I 
Motherlode and Deadwood Creeks and i f  

necessary from Boundary Creek. Deadwoods f l a t s  a re  goi,ng t o  be t e s t  d r i  l led 

f o r  a poss ib le  water supply. 
\ 

Timber and lumber i s  a v a i l a b l e  from loca l  sawrnil&s. 

The p roper t i es  a re  about 3,000 f e e t  above sea leve l ,  and t h e  

weather i s  amenable f o r  a l l - y e a r  open-pit  operat ions. 



b )  History  

The Greenwood-Grand Forks area was ac t  i ve l y prospected dur i ng 

the 1890-1898 period. From 1898 t o  1908 the ore from the  Motherlode Mine 

was ttea'te'd a t  the smel t a r  a t  Greenwood. In  1957 the property was placed 

i n to  production on the basis o f  600 tons per day. Production His tory  i s  

as fol lows: 

Period Tota I COP per S i  h e r  Gold 
Mined Tons I bs. oz. oz. 

F i r s t ,  1901-1918 

Second, Mar. t o  Aug. 1957 101,274 1, 100,000 - .) 

Third, June 1959 t o  May 1962 543,985 5,354,205 43,359 1 1,489 

The Greyhound deposit was diamond d r i l l e d  by the  B r i t i s h  Columbia 

Copper Company i n  1912. Ventures d id  addi t ional  d r i l l i n g  i n  1948 and 

Attwood Copper Company continued the d r i l l i n g  i n  the  ea r l y  1950's. In  1955 

and 1956 Salamet Mines completed an addi t ional  70 diamond d r i l l  holes. I n  

the ear ly  years one shaf t  and a short  a d i t  tunnel were dr iven t o  explore 

the near surface minera l izat ion on the propeey. 

Motherlode production was f i r s t  acquired from two open p i t s  and 

extensive underground workings down t o  the 500 level. Most o f  the  ore came 

from the p i t  and above the 400-foot level on the  maii Motherlode deposit. 

Subsequent production has been small and from the Motherlode and Sunset 



p i t s .  

The concentrator  was dismantled and moved t o  t h e  Mount 
t 

Washington property near Courtenay on Vancouver Island. I t  w i l l  be re- 

turned t o  t h e  o r i g  ina l bu t  enlarged foundat ion on t h e  Mother lode and 

increased t o  t r e a t  2,000 tons  per  24 hours from t h e  two open p i t s .  The 

Motherlode w i l l  be mined t o  about 50 f e e t  below t h e  o l d  200 leve l .  The 

Greyhound w i l l  be mined o u t  except f o r  a small amount o f  o r e  a t  depth on 

t h e  south end o f  t h e  deposit .  

C )  T i t l e s  

The f o l  lowing ad jo in ing  Crown Granted mineral c la ims comprise 

t h e  Mother I ode property:  

Motherlode C O D  

Primrose Sunset 

Crown S i I ve r  Sunf lower 

F l orence L o t  927 

M r .  R. A. Brossard advises t h a t  t h e  Greyhound mineral  claim, 

Lo t  1014, i s  being acquired by Cumberland Mining Company f o r  cons idera t ions  

which amount t o  t h e  equ iva lent  o f  25 cents  per  t o n  o f  o r e  removed. 

T i t l e  searches have n o t  been completed by t h e  w r i t e r .  



d l  Geology 

The area i s  under la in  by metamorphosed sedimentary and 

vo lcan ic  rocks, c h i e f l y  skarn, qua r t z i t e ,  cher t ,  marble and c h o r i t i c  

sch is t ,  i n t o  which have been int ruded a la rge body o f  g r a n o d i o r i t e  and 

numerous dykes, s i l l s  and i r r e g u l a r  masses o f  monzonite, p u l a s k l t e  and 

quar tz  porphyry. 

Genera l Table o f  Format ion 

T e r t i a r y  - Miocene ( ? I  - 

Mesozoic 

Pu lask i te  porphyry 
( a l  ka l  i syen i te  porphyry) 
Dykes and s i l  I s  

Monzon i t e  porphyry 
Dykes and s i  l I s  

Augi te p o r p h y r i t e  
Dykes 

O l i v i n e  b a s a l t  
Dykes 

Hornblende p o r p h y r i t e  
Dykes and masses 

!Jurassic ( ? I  - Granod ior i te  

( ? I  - Quar tz  porphyr i t e  

Pa laeozoic - Carboniferous ( ? I  Attwood ser ies,  Brooklyn format ion 
C r y s t a l l i n e  l imestone 

Knob H i  l I group 
T u f f  and ash rock  more o r  less  s i l i c i f i e d ,  

cher t ,  jaspero id  
Small lenses o f  a r g i l l i t e  and limestome 
Group i n  p a r t  i s  s i l i c i f i e d  l imestone o f  

t h e  Brooklyn formation. 



The o re  bodies l i e  adjacent  t o  a g r a n o d i o r i t e  l n t r u s  

a l t e r e d  sedimentary and vo lcan ic  rocks. The minera l ized zone 

ion  i n  

i s  semi- 

c i r c u l a r  and outcrops f o r  a length o f  1,200 f e e t  and a w id th  o f  about 

200 fee t .  I t  has been explored by underground workings t o  a depth o f  500 

fee t ,  bu t  most o f  t h e  mining was above t h e  400-foot leve l .  

The o r e  i s  composed o f  c h a l c o p y r i t e  and magnetite, c h a l c o p y r i t e  

and p y r i t e ,  and o n l y  cha lcopyr i te .  The gangue i s  c h i e f l y  skarn, composed 

most ly  o f  garnet, epidote, a c t i o n o l i t e  and o t h e r  l ime s i l i c a t e s .  Some 

zones may be h i g h l y  a l t e r e d  f ine-gra ined i n t r u s i v e  ma te r ia l ,  and o the rs  

are  cher ty .  Where m i n e r a l i z a t i o n  i s  s t rongest  a l t e r a t i o n  i s  most complete. 

There a r e  many lenses, pods and i r r e g u l a r  zones o f  m ine ra l i za t i on ,  

some con ta in ing  much magnetite. These a re  n o t  uni form and barren o r  low- 

grade zones are  present  throughout t h e  deposit .  

The main depos i t  from which most o f  t h e  o r e  has been acquired 

i s  t h e  Motherlode. Two nearby sma 

Sunset and Crown S i l ve r ,  which l i e  

I1 roof-pendant-type depos i ts  a r e  t h e  

on t h e  east  s i d e  o f  t h e  Motherlode. 

From t h e  400-foot leve l  t o  t h e  sur face most o f  t h e  b e t t e r  grade 

o r e  has been removed. P i l l a r s  and s i l l s  remain, along w i t h  b locks t h a t  

were n o t  amenable t o  smel t ing i n  t h e  f i r s t  operat ion,  o r  were t o o  low 

grade. Also, t h e  zone has n o t  been bottomed a t  t h e  400-foot depth and 

m i n e r a l i z a t i o n  has been encountered t o  and below t h e  500-foot leve l .  About 

600 f e e t  southeast o f  t h e  Motherlode s h a f t  a zone est imated t o  con ta in  

about 217,000 tons  o f  o r e  has been ind ica ted by diamond d r i l l i n g .  



He Freder 

were made 

On t h e  Motherlode t h e  o r e  reserves were est imated by Franc is  

ick; Min ing Geologist  o f  San Francisco i n  1951. Revised est imates 

by C.W.S. Tremaine i n  1960. A f t e r  examinations o f  a l l  data and 

t h e  property, these reserves have been accepted as s a t i s f a c t o r y  f o r  pro- 

duc t ion  planning. 

The Greyhound depos i t  i s  s i m i l a r  t o  t h e  Motherlode except f o r  

less magneti te i n  t h e  minera l ized zones. The depos i t  i s  roughly tabu lar ,  

extending from t h e  sur face a t  t h e  n o r t h  end t o  a depth o f  285 f e e t  on t h e  

southern ex t remi ty .  The c h a l c o p y r i t e - p y r i t e  i s  i n  skarn near a granod- 

i o r i t e  contact .  Low epidote, h igh  a c t i n o l i t e  skarn appears t o  be t h e  most 

favorab le  host  rock. 

The est imated average grade i s  0.65% copper f o r  t h e  Motherlode 

and 0.795 copper f o r  t h e  Greyhound. The est imated recoverable go ld  and 

s i  l v e r  i s  va l ued a t  $ I  .,,O per  t o n  f o r  both deposi ts .  

el Water 

The supply o f  water f o r  t h e  opera t ion  may be acquired from 

Deadwood Creek, which a t  t h i s  date (September 15, 1967) i s  est imated t o  

flow a t  100 g.p.m.; o r  Boundary Creek which has a cons iderab ly  l a r g e r  

f low. The l a t t e r  would, i f  used, necess i ta te  over  two m i l e s  o f  p i p e l i n e  

aga ins t  a head o f  990 fee t .  Motherlode Creek i s  a nearby source, b u t  i s  

o f  i n t e r m i t t e n t  f l ow  dur ing  a d ry  summer season. I t  i s  est imated t h a t  i n  

excess o f  800 g.p.m. w i l l  be requ i red  f o r  t h e  concent ra tor  and t h e  

p r o v i s i o n  should be arranged t o  acqu i re  1000 g.p.m., w i t h  adequate loca l  



storage fac  i I it i es. 

f )  Power 

Power nay be acquired from t h e  West Kootenay Power and L i g h t  

serv ice .  A c o n t r a c t  s i m i l a r  t o  t h e  1957-62 opera t ion  may be arranged. 

The power l i n e  and o t h e r  f a c i l i t i e s  were removed-. ' when t h e  opera t i on  was 

l a s t  shut  down, b u t  these may be re - ins ta l l ed ,  and a d d i t i o n a l  power 

acquired f o r  t h e  new concentrator .  

The West Kootenay Power and L i g h t  Company w i  l I arrange f o r  a l  l 

necessary e l e c t r i c a l  l i n e s  and hook-up. A depos i t  o f  $30,000.00 w i l l  be 

required, bu t  t h i s  w i l l  be a  prepayment f o r  up t o  4 years o f  serv ice.  

g )  T a i  l ings Disposal 

The same area w i l l  be used f o r  t a i l i n g s  d isposal  as t h a t  used 

dur ing  t h e  Motherlode operat ion.  Only minor r e p a i r s  and a l t e r a t i o n s  w i l l  

be requi  red. 

On the  Greyhound proper ty  t h e r e  i s  ample space near t h e  p i t  

l o c a t i o n  f o r  waste d isposal .  

There i s  space near both p i t  l oca t ions  f o r  waste d isposal .  

Preparat ion and maintenance o f  t h e  area w i l l  be nominal. 



C. ORE RESERVE ESTIMATES 

Motherlode 

Francis H. Frederick, Min ing Geolog is t  o f  San Francisco, 

submitted a r e p o r t  dated August 30, 1951, i n  which he d e t a i l e d  t h e  

reserves of o r e  i n  t h e  Mother lode mine. Before t h e  l a s t  operat ion,  i n  a 

r e p o r t  dated June 12, 1959, C. W. S. Tremaine rev ised t h e  Freder ick  

estimates, and i f i s  these, a f t e r  a l l ow ing  f o r  t h e  o r e  mined subsequent 

t o  t h a t  date t h a t  a r e  accepted and considered conservat ive  by t h e  w r i t e r .  

These a r e  as fo l lows:  

Assured 

Main Block, West P a r t  61 6,000 

Main Biock, East P a r t  -- 
Nor th  Area, High1  i ne  _- 
Below 200 Level and Dumps -- 

l nd ica ted 

-- 
5ZO,OOO 

100,000 

1 00,000 

I n fe r red  

-- 
9OO,OOO 

100,000 

-.- 

Tota i Estimates 616,000 Tons 720,000 Tons 1,000,000 Tons 

The t o t a l  Assured, Indicated and In fe r red  i s  2,336,000 tons. The 

est imated grade o f  t h e  above reserves averaged 0.8% copper. A s tudy o f  

t h e  data from t h e  l a s t  operat ion,  June 1959 t o  May 1962, however, ind ica ted 

an average run-of-mine grade o f  0.65% copper, and it i s  t h e  l a t t e r  grade 

used i n  t h e  c a l c u l a t i o n s  f o r  t h i s  repor t .  



From t h e  Freder ick  data and p re l im ina ry  p i t  design t h e  waste 

t h a t  w i l l  be removed i s  est imated t o  be 2,617,000 tons. 

Grevhound 

A l l  a v a i l a b l e  diamond d r i l l  data was mapped. Hor izonta l  

sec t ions  were made through t h e  o r e  zone a t  50-foot i n t e r v a l s .  The a v a i l -  

ab le  d r i l l  ind ica ted o r e  was ca lcu la ted  t o  be as fo l lows:  

Sect ion 
Average Grade 

Tons - % Copper 

Surface 2,850 e l e v a t i o n  t o  2,800 25,564 0'. 55 

" 2,700 11  2,650 48,420 0.90 

Tota 1 563,655 Tons 

Ne i g hted Average 0.787% 

These sec t ions  are  shown on t h e  accompanying ho r i zon ta l  sec t i on  

through the  Greyhound minera l ized zone. 

To f a c i l i t a t e  p i t  design, v e r t i c a l  sec t ions  were drawn a t  

50-foot i n te rva l s ,  f i r s t  i n  a  north-south d i r e c t i o n  and then i n  an east- 

west d i r e c t i o n .  Reserves were re-ca lcu la ted on t h e  bas is  o f  t h e  v e r t i c a l  

sect ions.  I t  was concluded t h a t  t h e  east-west v e r t i c a l  sec t ions  produced 

more p r a c t i c a b l e  r e s u l t s  from t h e  d r i l l  data a v a i l a b l e  and, u n t i l  some 

a d d i t i o n a l  d r i l l i n g  can be completed, these a r e  used f o r  t h e  c a l c u l a t i o n s  

i n  t h i s  repor t .  They a re  as fo l l ows :  



S e c t i o n  U a s t e  
Tons 

Ore 
Tons 

The g r a d e  i s  e s t i m a t e d  a t  0.79% copper .  

A resume of  t h e  c a l c u l a t e d  o r e  and  u a s t e  t o n n a g e s  f o r  t h e  

p roposed  t u o  p i t s  i s  as f o l l o u s :  

P i t  Ore 
Tons - 

Mother lode  

Greyhound 

T o t a l s  

Waste 
Tons - 

2,617,000 

Approximate  
Ore: Waste 



0 .  MINING 

The o r e  and waste may be mined and de l i ve red  t o  t h e  concent ra tor  

s t o c k p i l e  and waste disposal by t h e  company, o r  it may be done by a  con- 

t r a c t o r  who supp l ies  equipment, men and m a t e r i a l s  f o r  an agreed amount per  

t o n  o f  rock  handled. 

Since o n l y  one p re l im ina ry  b i d  has been received from an ex- 

perienced c o n t r a c t o r  t o  date, t h e  f o l l o w i n g  est imates a re  f o r  t h e  company 

doing t h e  mining on a 2 -sh i f t ,  5-day per week basis. The est imated rock  

handled w i l l  be 162,000 tons  per  month on t h e  Greyhound and : 108,000 tons  

per month on t h e  Motherlode, assuming t h a t  mining i s  c a r r i e d  on f o r  260 

days per  year. Th is  amounts t o  about 7,500 tons  per  working day from t h e  

Greyhound and 5,000 tons  per  working day from t h e  Motherlode. 

The rock i s  competent and breaks we l l .  P re l im ina ry  p i t  design 

has been on t h e  bas is  o f  35-foot r i s e s  and 30-foot berms f o r  t h e  w a l l s  o f  

both p i t s .  F ina l  design may r e s u l t  i n  changes when s u f f i c i e n t  data i s  

a v a i l a b l e  t o  l ay  o u t  roadways and waste storage. The o v e r a l l  wa l l  s lope 

under t h i s  arrangement i s  j u s t  over  50 degrees. 

On t h e  bas is  o f  p re l im ina ry  p i t  design, and planned product ion  

f i g u r e s  as noted above, t h e  f o l l o w i n g  i s  a  p re l im ina ry  product ion  schedule: 
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If t h e  mining is cont rac ted ,  all t h e  equipment would be s u p p l i e d  except 
possibly the  two  small  service trucks. 



E . CONCENTRAT l NG 

I t  i s  planned t o  dismantle and re loca te  t h e  concent ra tor  now 

a t  t h e  Mount Washington proper ty  on t h e  o l d  s i t e  a t  t h e  Motherlode 

property.  

M e t a l l u r g i c a l  t e s t s  were made i n  1956 by F r a n k l i n  He  Sharp 

on t h e  Motherlode ore, and c u r r e n t l y  t e s t i n g  i s  underway a t  B r i t t o n  

Research Ltd., Vancouver, on t h i s  ore. 

A 90% recovery producing a 25% copper concentrate i s  ind ica ted 

by t h e  work t o  date and experience gained from t h e  former operat ion.  

Crushing w i l l  be on a 2 -sh i f t ,  5-day week basis, b u t  t h e  con- 

c e n t r a t o r  w i l l  operate 7 days a week, 24 hours a day. A l lowing f o r  

necessary shut-downs it i s  est imated t h a t  t h e  p l a n t  w i l l  operate 320 days 

and t r e a t  640,000 tons per  year. 

Present plans, and c o s t  c a l c u l a t i o n s  i n  t h i s  r e p o r t  a re  based 

upon sh ipp ing t h e  concentrate t o  Tacoma f o r  smel t ing  and r e f i n i n g .  

M r .  F. E. Worthington o f  Vancouver, B.C. has designed a pre l im-  

i na ry  f l ow  sheet and made c o s t  est imates f o r  moving t h e  concentrator,  re- 

l oca t ing  and en larg ing  it t o  a capac i ty  o f  2,000 tons  per  24 hours. Mr .  

Worthington's data i s  included w i t h  t h k  r e p o r t  i n  t h e  Appendix. 



F. SHIPPING AND SMELTING 

For t h e  purposes o f  t h i s  r e p o r t  it has been assumed t h a t  t h e  

concentrate w i  l l  be shipped by r a i  l t o  t h e  A.S.&R. smel ter  a t  Tacoma, 

Washington, U.S.A. 

The former Motherlode opera t ion  provided much data f o r  t h e  

present  t r a n s p o r t a t i o n  and smel t ing cos t ing .  When m e t a l l u r g i c a l  t e s t s  

are  completed, however, some changes may be required.  Considerat ion i s  

being g iven t o  t r u c k i n g  t h e  concentrate r a t h e r  than r a  i l t r a n s p o r t a t i o n  

and t h i s  i n v e s t i g a t i o n  i s  proceeding. 



G. ECONOMIC CONSIDERATIONS 

The fo l l ow ing  c a l c u l a f i o n s  are  based upon economic c o n d i i i o n s  

a t  t h e  t i n e  o f  w r i t i n g ,  September 25th) 1967. I t  i s  assumed t h a t  t h e  

company w i l l  do a l l  t h e  mining and t h e  concentrate w i l l  be so ld  t o  t h e  

American Mining and Smelting Company a t  Tacoma, Washington. 

' a )  ESTIMATED VALUE OF THE ORE 

I. The Mother lode Ore 

Est  h a t e d  Grade 0.65% Copper 

Al lowing f o r  Min ing D l l u t i o n  Q 10% 0.585% Copper 

Estimated Metal Values, Can.$ Cu $0.40/lb. 

Ag $1.70/ounce 

Au $37.80/ounce 

Concentrator Loss @ lo$  - Copper pa id  f o r  10.53 I bs./T 

Copper Value $ 4i21/T 

S i l v e r  & Gold, Est. I. IO/T 

Tota I 

Less Transportat ion,  Smelt ing 
and Ref in ing,  inc ludi ,ng Pena l t i es  
and Losses: A l l  Est. Q 20% o f  
Tota l  Metals Value 

Net Estimated Value 



2 .  The Greyhound Ore 

Est irnated Grade 0.79% Copper 

Al lowance for Mining Di luiion @ 10% 0.71 1 %  Copper 

Metal Values Same as above 

Concentrator Loss B 10% - Copper paid for 12.79 I bs./T 

Copper Value $ 5.12/T 

Gold & Silver, Est. I. lO/T 

Total Value 6.22/T 

Less Transportation, Smelting 
and Refining, including Penalties 
and Losses: A l  1 Estimated @ 20% o f  
Total ~etal Value 1 . 24/T 

Less Roya l t i es 

Net Estimated Va l ue $ 4.73/T 

pound Canadian funds. 

If the price increases the adjusted net is shown below: 

Net Value of Ore per Ton 
[Property Copper Price, Q/lb. Can.Funds I 

!.Mother I ode 



b )  CAPITAL COST ESTIMATES 

I. Dismantle, move and e r e c t  Concentrator 
on Motherlode 

2. Add i t i on  o f  New and Used U n i t s  

3. New and Add i t iona l  Bu i ld ings ,  
Foundations and A l t e r a t i o n s  

4.  Pumps and Water Line, T a i l i n g s  
F l  ume, Water Impound i ng 

5. Miscel laneous New Construct ion and 
A l te ra t i ons ,  E l e c t r i c a l ,  Pipi,ng, 
Launders, Sumps, e tc .  

6. Power, Preppyment o f  hook-up and 
4-yea r supp I y 

7. Min ing and Transpor ta t ion  Equipment, 
Used, on Purchase-Rental Agreements 

8. P i t s  Preparat ion and Roadways 

9. T a i l i n g s  and Waste Disposal Areas 

10. O f f i ce ,  Wareshouse, Assaying 

I I. Working Cap i ta l  

TOTAL ESTIMATE 

NOTES - 
I. Mr .  Worthingtonls Estimates, Items 1-5 inc lus ive ,  a r e  o f  necess i ty  

p re l im inary ,  u n t i l  metal l u r g i c a l  t e s t s  can be completed and ad- 

d i t i o n a l  cos t i ng  data acquired. 

Pbwer, Item 6, i s  a prepayment, and should be incorporated i n  p a r t  

w i t h  t h e  opera t ing  c o s t  est imated a t  $16.86 cents  per  t o n  o f  o r e  
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treated,  bu t  i n s u f f i c i e n t  data p e r t a i n i n g  t o  t h e  f i n a l  West 

Kootenay Contract  and o t h e r  items a re  a t  t h i s  t ime  n o t  ava i l ab le .  

C)  OPERATING COST ESTIMATES 

I. ADMINISTRATION 

a) Personnel, per month 

I Manager 

3: Accountant 

I Bookkeeper, warehouse, f i r s t  a i d  

I Stenographer, warehouse c l e r k  

Tof  a 1 

P lus  a l l  Bene f i t s  8 25% 

Tota l Personnel 

b) S e r v k e s y  p e r  month 

l nsurance 

Property Taxes, e tc .  

O f f i c e  and F k r s t  A id  supp l ies  

Heat, L i g h t  and Maintenance 

Legal and Aud i t  

Telephone, Telegraph, e tc .  

Vancouver O f f  i c e  

Trave J 
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Local Con t r i  bu t lons  and General 

Tota l 

Contingencies 43 10% 

Tota l Estimate 

Cost per  t o n  o f  Ore Concentrated 
on t h e  bas is  o f  54,000 tons  
per  month - ' 

2. GENERAL SERVICES, LABOUR 

I Surface Superintendent 

I General Foreman 

3 Mechanics 

I E l e c t r i c i a n  

I E l e c t r i c i a n ' s  Helper 

I Carpenter 

i Plumber 

I Mach in is t  

3 Laborers 

I J a n i t o r  

I Truck D r i v e r  

I Assayer 

I as sayer!^ Helper 

(per  month) $ 800.00 

600.00 

l,5OO.OO 

500.00 

4OO.OO 

500.00 

5OO.OO 

5OO.OO 

1,200.00 

350.00 

400.00 

650.00 

400.00 

Tota l 



Tota I Forwarded 

P lus  a l l  b e n e f i t s  @ 25% 

Tota l  Estimate, Services, Labour 

ESTIMATE FOR M IN l NG 35% 

ESTIMATE FOR CONCENTRATING 65% 

3. MINING 

a)  General Services, Labour, as above 

b) Mining Labour, per  month 

I Mine Superintendent $ 1,400.00 

2 S h i f t  Bosses 

I Geologist  

1 Chief  Engineer 

I Surveyor 

I Surveyor 's and Geolog is t ' s  
Ass i s tan t  500.00 

I Sampler and Geolog is t ' s  
Ass i s t a n t  400.00 

4 Truck D r i v e r s  

4 Shovel Operators 

2 D r i  l l e r s  

2 B las te rs  

2 O i l e r s  

$ 3.806.25 per  month 

I 

$ 7.068.75 per  month ! 



Genera l Serv i ces, Labour Forwarded 

Mining Labour, per month - cont'd. 

I Miner $ 450.00 

2 serv ice Truck Dr ivers  800.00 

I Grader Operator 450.00 

2 Bu l 1 dozer Operators 1,000.00 

Tota I $15,650.00 

A I  I Benef i t s  @ 25% 3,912.50 

19,562,50 

Cont i ngenc ies 4 10% 1,956.25 

Tota l Est i mate $21,518.75 

Plus General Services, as I above 

Labour, Cost per Ton o f  Ore 
Concent rated 

C) Mining Supplies 

4 35-Ton Truck S h i f t s  @ $5/hr. 

4 Shovel S h i f t s  8 $6/hr. 

2 D r i l l  S h i f t s  @ $8/hr. 

I Jack Leg S h i f t  @ $2/hr. 

2 Fuel and Service Truck S h i f t s  @ $3/hr. 

I Grader S h i f t  @ $3/hr* 

2 Bulldozer S h i f t s  8 $4/hr. 

Explosives and B las t ing  Supplies 

Mining Supplies and Tools 

Tota I 

21,518.75 per month 

$25,324.00 
per month 



Tota l Forward 

Contingencies @ 10% 

Total  Estimate 

Supplies, Cost per Ton o f  Ore 
Concent rated 

TOTAL MINING COSTS PER TON OF 
CONCENTRATED 

$1,052.70 per day 

A pre l iminary  est imate has been received from an experienced and 

r e l i a b l e  cont rac tor  as fo l lows:  

Greyhound : Ore $0.98 p e r t o n  

Waste 0.72 " " 

Mother l ode Ore 0.72 I' It 

Waste 0.72 " " 

AVERAGE 0.75 per t o n  o f  rock 

An approximate comparison o f  t h e  t o t a l  estimated cos t  o f  t h e  

e n t i r e  operat ion i s  as fo l lows:  

From both pdtS: Tota l  Ore 3,084,225 

Total  Waste 4,149,915 Tons 

Total  Rock 7,234,'140 Tons 

Contractor, Total  Cost 

Company, Total  Cost 3,070,100.00 

Di f fe rence In  Company saving $2,355,500.00 



I t  i s  evident,  there fore ,  t h a t  p lans should inc lude a l l  

min ing t o  be done by t h e  company. 

4. CONCENTRATING AT 2,000 TONS/DAY 

I. General Services, Labour, per  month 

2. Concentrating, Labour, per  month 

I Concentrator Superintendent 

I Metal l u r g i s t  
1 Assayer 
I M i l  l Foreman 

2 S h i f t  Bosses 

I Mechanic, Repairman 

2 Primary Crushermen 

2 Secondary Crushermen 

3 F l o t a t i o n  Men 

3 Gr ind ing M i l  l Operators 

3 F i  l t e r  and Dryer Operators 

3 Labourers 

Tota l 

A l  l Benef i t s  @ 25% 

Tota l 

Tota l 

Contingencies @ 10% 

Tota l  Concentrating, Labour 

Cost per  ton, Labour, o f  Ore Concentrated $0.4464 



3.  Power 

Jaw Crusher 

Gyratory Crusher 

Pan Feeder 

3 B a l l  M i l l s  

I Rod.., M i  l l 

F l o t a t i o n  C i r c u i t  

Thickening 

F i  l t e r i  ng 

A l  l Conveyors 

A l  l Pumps 

Water Supply 

T a i l i n g s  Disposal 

V i b r a t  i ng Feeders 

Vacuum Pumps 

Heat l ng 

Shop and Assay O f f i c e  

L i g h t i n g  

Safety Factor  

Connected 
HP 

KWH 
Per Week 

80% Demand Factor  @ 1 Q per  KWH 

Cost per  t o n  o f  Ore Concentrated 



Carr ied  Forward 

4 Rods and and B a l l s  @ 2 Ibs./Ton @ IOG/lb. 

5 L ine rs  

6 Misceltaneous Suppl ies 

7.Reagents 

8 Hes-ting and Dry ing 

9 Maintenance 

Tota l 

TOTAL ESTIMATED COSTS OF CONCENTRATING 

La bou r 

Power 8 Suppl ies 

TOTAL 

$0.4464 per  Ton 

0.4988 per  Ton 

. $0.9452 per  Ton 

5. CONCENTRATE HANDLING AND DEVELOPMENT 

The c o s t  o f  transporting concentrate from t h e  concent ra tor  a t  

t h e  Motherlode t o  t h e  r a i l w a y  ca rs  a t  Greenwood, i s  est imated a t  $0.040 

per  t o n  o f  o r e  concentrated. Diamond d r i l l i n g  and o t h e r  development cos ts  

a re  est imated a t  $0.020 per  t o n  o f  o r e  concentrated. The est imated t o t a l  

f o r  these two ca tegor ies  i s  $0.060 per  t o n  o f  o r e  concentrated. 

Transpor ta t ion  o f  t h e  concentrate from Greenwood t o  t h e  smel ter  

a t  Tacoma, Washington i s  included i n  t h e  c a l c u l a t i o n s  f o r  t h e  value o f  t h e  

o r e  along w i t h  est imated smel t ing  costs. 



EST 1 Vu'iTED OPERAT I NG COST 

I. Admin is t ra t ion  $0.2266 per  t o n  o f  o r e  

2. Min ing 0.9954 I t  I t  I 1  " 

3. Concentrat ing 0.9452 I II II II 

4. Concentrate Handling and Development 0. 0600 11 I 11 11 

$2.2272 per  t o n  o f  o r e  

Motherlode 

Estimated n e t  va l ue o f  t h e  o r e  $4.25 per  t o n  

Estimated Operat ing Cost 2.23 II It 

Estimated Net Operat ing P r o f i t  82.02 per  t o n  

= 

For 2,336,000 tons  

Greyhound J 

Estimated n e t  value o f  t h e  o r e  $4.73 per  t o p  

Es t  imated Operat ing Cost 2.23 t~ It - 
Estimated Net Operat ing P r o f i t  $2.50 per  t o n  - 
For 748,325 tons  $1,870,812.50 

T o t a l e s t i m a t e d o p e r a t i n g p r o f i t  $6,%?,532.50 

NOTE:. The above Ore coppe; @ 40 cents  pound, Canad ian  Funds. 





H. SUMMARY AND CONCLUSIONS 

The Motherlode mine conta ins  a s izeab le  tonnage o f  copper- 

s i l v e r - g o l d  o r e  because o f  t h e  changing economics o f  t h e  mining industry.  

The p r i c e s  o f  copper and s i l v e r  have increased s u b s t a n t i a l l y  s ince t h e  

depos i t  was l a s t  mined. I n  con junc t ion  w i t h  t h e  Greyhound depos i t  which 

i s  g e o l o g i c a l l y  s i 'mi lar ,  b u t  smal le r  and h igher  grade, an open p i t  opera t ion  

may be undertaken t o  advantage. The concent ra tor  may be moved back on to  

t h e  same foundations it occupied i n  1962, and enlarged t o  t r e a t  2,000 tons  

o f  o r e  per  twenty-four hours. 

The Motherlode i s  est imated t o  have a v a i l a b l e  2,336,000 tons  

o f  o r e  grading 0.65% copper and t h e  Greyhound 748,325 tons  grading 0.79% 

copper, w i t h  each depos i t  con ta in ing  est imated recoverable s i l v e r  and 

go ld  amounting t o  $1.10 per  ton. 

As t h e  bas is  o f  a 2,000 t o n  per-24-hour opera t ion  t h e  est im- 

ated opera t ing  p r o f i t  i s  $2.50 per  t o n  from t h e  Greyhound p i t  and $2.02 

from t h e  Motherlode, w i t h  copper a t  40 cents per  pound, Canadian Funds. 

On t h e  bas is  o f  a 5-year operat ion,  i f  no new o r e  i s  developed, 

t h e  est imated opera t ing  p r o f i t  from t h e  Motherlode i s  $4,718,720 and 

$1,870,812.50 on t h e  Greyhound. 

The est imated c a p i t a l  c o s t  o f  p lac ing  t h e  p roper t y  i n t o  

product ion  i s  $550,000.00. 



i t  i s  concluded t h a t  an opera t ing  p r o f i t  i n  excess o f  

16 1 ,000,000.00 per year may be won from t h e  Mother l ode and Greyhound 

copper, s i l v e r ,  go ld  depos i ts  i f  placed i n t o  product ion  i n  accordance 

w i t h  t h e  data contained i n  t h i s  repor t ,  f o r  a  pe r iod  o f  5 years. 

RECOMMENDAT I ONS' 

I t  i s  herewi th recommended t h a t  p lans be s t a r t e d  as soon as 

poss ib le  t o  acquire t h e  necessary d e t a i l e d  data t o  f i n a l i z e  concent ra tor  

and open p i t  designs. I t  i s  f u r t h e r  recommended t h a t  t h e  machinery 

markets be researched f o r  s u i t a b l e  used equipment f o r  t h e  concent ra t ing  

and mining purposes i n  o rde r  t h a t  f i n a l  c o s t  f i g u r e s  may be acquired. 

Las t ly ,  it i s  recommended t h a t  f i n a n c i a l  arrangements be completed i n  

o rde r  t h a t  t h e  proposed p r o j e c t  may be brought on stream before  t h e  month 

o r  s i x  weeks o f  c o l d  weather expected some t ime  around t h e  end o f  t h e  

year. 

z,Ci/,'.q CCic;,.& ,* ,,, 
ALLEN GEOLOG I CAL ENG I NEER l NG LTD. 

1115 Uni ted Kingdom B u i l d i n g  
409 Granvi l l e  S t r e e t  
Vancouver 2, B.C. 

September 25, 1967 
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F. E. WORTHINGTON AND ASSOCIATES LTD. 

8 1 4  L u c a s  

R ichmond ,  B, C. 

S e p t e m b e r  21 ,  1 9 6 7  

C u m b e r l a n d  M i n i n g  Co, L t d , ,  
5 6 9  Howe S t r e e t ,  
V a n c o u v e r  1, B. C, 

G e n t l e m e n :  

A t t a c h e d  o u r  p r e l i m i n a r y  e s t i m s t e  o f  t h e  c o s t  o f  
m o v i n g  a n d  r e - a s s e m b l i n g  y o u r  e x i s t i n g  f l o t a t i o n  p l a n t  a n d  
a l s o  f o r  i n c r e a s i n g  t h e  c a p a c i t y  f r o m  1 , 0 0 0  T./24 h r s ,  t o  
2 , 0 0 0  T./24 h r s .  

A l s o  a c c o m p a n y i n g  t h i s  e s t i m a t e  i s  o u r  p r e l i m i n -  
. a r y  F l o w  S h e e t  o f  y o u r  p r o p o s e d  p l a n t .  

We w i s h  t o  p o i n t  o u t  t h a t  we h a v e  n o t  h a d  s u f f i c -  
i e n t  t i m e  f o r  a  t h o r o u g h  s t u d y  a n d  a l s o  t h a t  d u e  t o  t h e  m i l l  
t e s t s  n o t  b e i n g  c o m p l e t e d ,  w h i c h  a r e  now i n  p r o g r e s s ,  t h e  
a t t a c h e d  f l o w  s h e e t  may r e q u i r e  some  m i n o r  c h a n g e s  a n d  a l s o  . 
o n  t h i s  a c c o u n t  w e  a r e  u n a b l e  t o  s i z e  t h e  a d d i t i o n a l  t h i c k e n -  
i n g  a n d  f l o t a t i o n  u n i t s .  

T h e  c r u s h i n g  p l a n t  a n d  f i n e  o r e  s t o r a g e  h a s  b e e n  
s i z e d  b a s e d  o n  t w o  a s s u m p t i o n s ,  ( a )  t h a t  m i n i n g  w i l l  b e  a t  
t h e  r a t e  o f  f i v e  d a y s  p e r  week a n d  m i l l i n g  s e v e n  d a y s  p e r  
w e e k ,  ( b )  t h a t  t h e  Company i n f o r m s  u s  t h e  J a w  a n d  G y r a t o r y  
c r u s h e r s  a r e  a v a i l a b l e  a t  a  r e a s o n a b l e  p r i c e .  

The  Company a l s o  i n f o r m s  u s  t h a t  t h e  9' x 1 3 '  Rod 
M i l l  i s  a v a i l a b l e  a t  a  r e a s o n a b l e  p r i c e ;  o u r  e s t i m a t e  f o r  
s o m e  o f  t h e  a d d i t i o n a l  e q u i p m e n t  r e q u i r e d  i s  b a s e d  o n  c o s t  
o f  new u n i t s .  

A l l  t h e  m i l l  pump c i r c u i t s  a r e  n o t  shown  o n  t h e  
a t t a c h e d  f l o w  s h e e t .  



F. E. WORTHINGTON AND ASSOCIATES LTD. 
t 

Cumberland Mininq Co. L t d ,  , Sep t embe r  21 ,  1 9 6 7  

Mining and c r u s h i n g  on a  f i v e  day b a s i s  r e q u i r e s  
5 , 400  t o n s  draw t o  f e e d  t h e  m i l l  on t h e  week e n d ,  a l l o w i n g  
f o r  some s a f e t y  f a c t o r .  ( 4 :00  P.M. F r i d a y  t o  8:00 A.M. 
Monday = 2-2/3, 2.66 x 2 ,000  = 5 , 3 2 0 ) .  One a l t e r n a t i v e  

. t o  t h i s  w ~ u l d  b e  a  mine r u n  s t o c k  p i l e  and o p e r a t e  t h e  
c r u s h i n g  p l a n t  s i x  o r  s e v e n  d a y s  p e r  week. 

F i n a l  m e t a l l u r g i c a l  t e s t s  may show t h e  f e a s i b i l -  
i t y  o f  a  r e g r i n d  m i l l  i n  t h e  f l o t a t i o n  c i r c u i t .  

The l o c a t i o n  o f  y o u r  p r o p o s e d  p l m t  n e a r  Green- 
wood, B, C ,  i s  s u c h  t h a t  c o n s t r u c t i o n  c o s t s  would be  some- 
what  h i s h e r  d u r i n g  t h e  w i n t e r  months .  

Shou ld  you r e q u i r e  a d d i t i o n a l  i n f o r m a t i o n  p l e a s e  
c a l l  on  us, 

Your s  v e r y  t r u l y ,  

F e  E, WORTHINGTON & ASSOCIATES 1LTD. 



F. E. WORTHINGTON AND ASSOCIATES LID. 

S e p t e m b e r  2 1 ,  1 9 6 7  

PRELIM1 N A R Y  ESTIMATE 

FOR - 
2 8 0 0  TON PER 8 HRS. CRUSHING PLANT 

AND - 
2 0 0 0  TON PER 24  HRS. FLOTATION PLANT 

CUMBERLAND MINING COMPANY LIMITED 

AT GREENWOOD, BRITISH COLUMBIA 

D i s m a n t l e  a n d  move f r o m  a b o u t  C o u r t e n a y ,  
V J , ,  B.C., a n d  e r e c t  a n d  i n s t a l l  a t  a b o u t  
G r e e n w o o d ,  B, C. 

A d d i t i o n a l  new a n d / o r  u s e d  u n i t s ,  e , g ,  
C r u s h e r s ,  P a n  F e e d e r ,  Rod M i l l ,  C y c l o n e s ,  
T h i c k e n e r ,  F l o t a t i o n  C e l l s  a n d  C o n v e y o r s  

New a n d  a d d i t i o n a l  c o n s t r u c t i o n ,  e.g.  
T r u c k  Dump H o p p e r ,  C r u s h i n g  P l a n t  f o u n d -  
a t i o n s  a n d  b u i l d i n g s ,  F i n e  Ore s t o r a g e  
a n d  r e - c l a i m ,  Rod M i l l ,  F l o t a t i o n  a n d  
T h i c k e n e r  f o u n d a t i o n s ,  C o n v e y o r s  a n d  
S h u t t l e  a l t e r a t i o n s ,  C o n c e n t r a t e  s t o r -  
a g e  a n d  h a n d l i n g  a l t e r a t i o n s  

Pumps  a n d  m i l l  w a t e r  l i n e ,  t a i l i n g s  
f l u m e ,  w a t e r  i m p o u n d i n g  a n d  c o n t i n -  
g e n c i e s  

M i s c e l l a n e o u s  new c o n s t r u c t i o n  a n d  
a l t e r a t i o n s ,  e l e c t r i c a l ,  p i p i n g ,  
l a u n d e r s ,  s u m p s ,  e tc .  



HOPE. BRITISH COLUMBIA 

Box 1030, 
Hope, B.C. 
September 27 ,  1967 

Allen Geological  Engineering Ltd., 
1115 - 409 Granv i l l e  S t . ,  
Vancouver, B . C . 
Attent ion:  M r .  Alfred Allen 

Dear S i r :  

Fur the r  t o  our  te lephone conversat ion,  our  
pre l iminary  e s t ima te  of c o s t s  f o r  work a t  Greyhound 
and Motherlode P i t s  of Cunberland Mining Co. Ltd. is:- 

Greyhound Motherlode 

O r e  9 8 0 / ~ o n  7 2  on 
Waste 7 2  on on 7 2 0 / ~ o n  

T h i s  e s t i m a t e  i s  based on a l i m i t e d  examination 
of t h e  s i t e  and wi thou t  a complete o u t l i n e  of t h e  p i t s  
and methods of ope ra t ion .  These f i g u r e s  a r e  n o t  f i rm 
b u t  should be  w i t h i n  a reasonable  range f o r  a f e a s i b i l i t y  
s tudyo 

Our e s t ima te  i s  based on t h e  use  of a 1 0 %  by 10 '  
d r i l l  p a t t e r n  wi th  3 "  diameter ho les ,  .ammonium n i t r a t e - f u e l  
o i l  b l a s t i n g  agent  and one rubber - t i r ed  excavator .  
15 a d d i t i o n a l  l o a d e r s  o r  shovels  were r equ i red ,  o r  changes 
were necessary i n  t h e  d r i l l i n g  and b l a s t i n g  p a t t e r n ,  t h e  
es t imated  p r i c e s  would be increased .  



HOPE. BRITISH COLUMBIA 

S e p t e m b e r  27 ,  1967 

A l l e n  G e o l o g i c a l  E n g i n e e r i n g  L t d .  

P l e a s e  contact  u s  i f  w e  can be of f u r t h e r  
service i n  t h i s  m a t t e r .  

Yours t r u l y ,  

FLOODS MINING & AGGREGATE LTD , 

R,G, ROSSE 

RGR: r t 






