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I. SUMMARY 

A. Conclusions 

1) The economic f e a s i b i l i t y  of t h e  Boss Mountain Open-Pit  P r o j e c t  

depends on t h r e e  f a c t o r s :  

( i )  t e c h n i c a l  f e a s i b i l i t y  of b e n e f i c i a t i n g  t h e  o r e  by sc reen ing  

o r  autogenous g r i n d i n g  p r i o r  t o  m i l l i n g  

( i i )  s i z e  and grade  of p o t e n t i a l  orebody 

( i i i )  c a p i t a l  c o s t  and o p e r a t i n g  c o s t  of t h e  p r o j e c t  

2 )  Method of  b e n e f i c i a t i o n  and the  s i z e  of t he  p o t e n t i a l  orebody has  

t o  be known b e f o r e  a new f e a s i b i l i t y  s tudy  can be done. 

3) Noranda's c o s t  e s t i m a t e s  i n  t h e  f e a s i b i l i t y  s t u d i e s  a r e  very  

o p t i m i s t i c .  No c o s t  con t ingenc ie s  have been inco rpora t ed .  

4 )  It  i s  n o t  expected t h a t  t h e r e  w i l l  be  a r e a l  p r i c e  i n c r e a s e  i n  t h e  

p r i c e  of molybdenum and from 1978 t o  1982  t h e r e  could be oversupply  i n  

molybdenum. 

5 )  The p r o f i t a b i l i t y  of t h e  p r o j e c t  i s  n o t  h igh  enough a s  t o  war ran t  

i n v e s t i n g  i n  i t .  

6 )  The p r e s e n t  underground o p e r a t i o n  f a c e s  p o s s i b l e  c l o s u r e  d u e  t o  t h e  

environmental  problems w i t h  r e s p e c t  t o  t a i l i n g s  d i s p o s a l .  Although n o t  p r e c i s e l y  

measured, t he  s o c i a l  c o s t  of  d i s c o n t i n u a t i o n  may be g r e a t e r  than  t h e  c o s t  t o  t h e  

environment. 
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B. A l t e r n a t i v e s  

1) Do noth ing .  

2 )  P a r t i c i p a t e  i n  e x p l o r a t i o n  and t e s t i n g  i n  form of a subs idy .  

3) Buy t h e  p r o p e r t y  from Noranda. 

4 )  P a r t i c i p a t e  i n  form of an e q u i t y  inves tment .  

5 )  Provide  them w i t h  suppor t  t o  r e d u c e  c o s t  of t a i l i n g s  d i s p o s a l .  

1. Analys is  of A l t e r n a t i v e s  

The o p e n - p i t  p r o j e c t  i s  p r e s e n t l y  ve ry  s p e c u l a t i v e  and t h e  p r o b a b i l i t y  

of g e t t i n g  a r e t u r n  i s  low. The e x i s t i n g  l e g i s l a t i o n  does n o t  a l l o w  f o r  t h e  

r o y a l t y  t o . b e  waived, however, i f  i t  were p o s s i b l e ,  i t  would n o t  i n c r e a s e  t h e  

r e t u r n  s u f f i c i e n t l y  so  a s  t o  make t h e  p r o j e c t  v i a b l e .  To g i v e  them r e l i e f  from 

p o l l u t i o n  c o n t r o l  r equ i r emen t s  i s  beyond t h e  power of  t h e  Department and f o r  a 

long-term p r o j e c t  n o t  a d v i s a b l e ,  a l though  i t  i s  a wor thwhi le  c o n s i d e r a t i o n  f o r  

t h e  s h o r t - t e r m  t o  p r e v e n t  c l o s u r e  of t h e  mine on s h o r t  n o t i c e .  

2.  Recommendation 

I n  c o n s i d e r a t i o n  of a l l  t h e  f a c t o r s  i n f l u e n c i n g  t h e  p r o j e c t ,  i t  would 

n o t  be a d v i s a b l e  f o r  t h e  Government t o  t ake  a c t i v e  p a r t i c i p a t i o n  i n  t h e  p r o j e c t .  
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C. Object 

The s i tua t ion  at the Boss Mountain mine has been examined 
regarding geological, technical,  environmental and soc ia l  aspects.  
The object of the exercise was t o  ana lyse  t he  present and f u t u r e  
v i ab i l i t y  of the operation as outlined i n  various f easab i l i t y  
studies recently presented t o  the  Department of Mines by Noranda. 
These s tudies  have suggested t h a t  i n  order t o  extend the  l i f e  o f  

t he  mine and community t h e  B. C. g o v e m e n t  should: 

(1) waive roya l t i e s  in order t o  allow Boss t o  fund exploration 
and metallurgic~al t e s t i n g  

( 2 )  consider purchasing Noranda Mines investment in Boss 
Mountain 

(3) consider a deep hole exploration project  
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5 . .  . D. Scope of the Study 

a On. t h e  basis of invest igat ing 
presented by Noranda an evaluation 
P. Ehg., Inspection Branch; rJhr,. G. 

an open p i t  feasibility study 
team including M r .  D. Tidsbury 
Klein P. E n g . ,  &sident Geologist, 

M r .  J. Rohwedder, Research Officer,  Operations Branch; and E. W. Grove 
Ph.D., P. Eng., Senior Geologist, Mineral Resources Branch, t rave l led  
t o  the Boss Mountain mine p i t  February 24, 1975. The members of t h e  
team m e t  with t h e  mine staff during February 25 and 26 who cord ia l ly  
answered all questions and supplied a l l  the  material requested. 
Although snow covered the open p i t  area it was viewed, and both the  

underground and m i l l  operation were v i s i t e d  f o r  purpose of or ientat ion.  
On a r r i v a l  at the mine it was found that the t e r n  of reference,  

t h e  f e a s i b i l i t y  repor t s  of January 30 and February 17, had been updated. 
A s  a r e s u l t  t h e  submission which outlined costs ,  equipment and material 
requirements became a f'rame of reference from which t o  discuss t h e  
current  d i r ec t ion  of mine planning. 

- , . . . . . . . . . - -..* - .__. ,_ 
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summary 

1. The Boss proposals of January 30 and February 17 ,  1975 have 
become a frame of reference only because of increased tonnage estimates. 

2. Benif ic ia t ion of the  s t r inge r  zone mineralization by crushing 
and screening which was the main t h rus t  of the  f e a s i b i l i t y  s tud ies  
has been augmented by autogenous grinding s tudies .  

In order to delineate the tonnage and grade of the  proposed 
larger p i t  proposal core d r i l l i ng  footage on a 100 foot grid is 
required and w i l l  exceed the ear ly  estimates by a f ac to r  of at least 
two. 

3. 

4. The tailing disposal problem currently facing Eoss Mountain 
mine has not been solved t o  the Pollution Control Board's s a t i s f a t t i o n .  

?"ne current tai l ing disposal =ea is adequate f o r  the l i f e  of 5. 
the underground operation only - a new area capable of handling open 
p i t  production and agreed on by the various government agencies concerned 
and Boss Mountain has not been negotiated. 

6 .  Generally the  planning and cost estimates first proposed are 
redundant in view of the  new larger tonnage proposals. 

7 .  The Boss concentrator i s  inadequate at present i n  view of the 

larger tonnage proposal. 
8. A large expenditure on housing is  required if the  open p i t  operation 

is  undertaken. 

9. The t o t a l  f e a s i b i l i t y  study w i l l  have t o  be repeated i n  more 
de t a i l  when the results of the metallurgical testing and the exploration 
drilling are completed - i f  these tests and dr i l l ing  appear favourable. 

The present underground mine has a projected l i f e  of less than 10. 
two years - unless the tailings eff luent  problem is  solved before the 
heavy Spring runoff the mine operation w i l l  be suspended in 1975. 
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t Boss Mountain Mine 

Location 

The 

& Physical Features 

Boss Mountain mine, m i l l  and townsite are located 57 miles 
by road northeast of 100 Mile House in the Prince George management 
d i s t r i c t  (Fig. 1). 
foot elevation on the  east slope of Takomkane (Boss) Mountain. 
Underground mining has been ac t ive  above t h i s  l eve l  t o  the surface 

The main adi t ,  m i l l ,  and of f i ce  are at the  5,045 

at about 5,600 feet. 
rising steeply on the west t o  r idges and peaks a t  7,000 foot elevation. 

The mine l ies wi th in  a narrow cirque w i t h  walls 

The cirque i s  drained by Molybdenite Creek which flows easterly, then 
i n t o  the  Horsefly River, a t r ibu tary  of t he  Quesnel River. 
and Hendrix Creek which drain t he  surface camp area flow southerly 
i n t o  the Clearwater-North Thompson drainage. Both the Quesnel and 
Thompson are major t r i b u t a r i e s  of the F'raser River. 

Boss Creek 

Rock outcrops are sparse i n  t h e  cirque below 6,000 keet except 
in the  small canyons along Molybdenite Creek. 

at the mine are best known from t he  underground workings and from core 
d r i l l i n g .  

The geology and mineralization 

General Geology 

The mine area l i e s  on the  eastern margin of t h e  composite Takomkane 
bathol i th  which has intruded Triassic  volcanic and sedimentary rocks 
correlated t o  the  Nicola Group. 
by numerous younger dikes,  breccias,  and the  Boss Mountain stock. 
Takomkane Mountain p a r t l y  comprises basalts of probable Pleistocene 
age that form t he  prominent peaks. 

The ba thol i th ic  complex has been cut 

Local Geology 

In t he  v ic in i ty  of the Boss Mountain mine the  massive Takomkane 
granodiorite exhibits a number of elongate t o  i r r egu la r  breccia zones, 
known as the Boss breccias,  which are composed mainly of granodiorite 
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but include various dike and other  rock types as well (Fig. 2 ) .  About 
1,200 feet northeast  of t h e  breccia zones the Takomkane granodiorite 
has been intruded by the  younger (80 m.y.) Boss Mountain stock. The 
breccia zones appear t o  l i e  within an inner, apparently annular, b i o t i t e  
a l t e r a t ion  zone presumed t o  be re la ted  t o  the  Boss Mountain stock. 
Underground and surface d r i l l i n g  information has suggested t h a t  the  
stock extends o r  d ips  southwesterly under the breccia zones a t  about 
20 degrees. 
stock i s  not hown but it has generally been assumed i n  the past  that 

t h e  stock has also transected the  breccias at depth. 
contention is  s i p i f i c a n t  when molybdenite mineralization is  confined 
t o  the  qilartz breccia zones. 

The exact re la t ionship between these breccias and the 

This point of 

History 

Mineral claims were first staked on Takomkane Mountain in 1914. In 
1917 the molybdenite showings along Molybdenite Creek were located and 
a bulk sample shipped t o  Lac L a  Fache. 
1930 when the Consolidated Mining Smelting and Refining Company of Canada 
Ltd.  explored the creek s t r inge r  zone as well as a breccia zone. 

In 1942 Dr. John S. Stevenson of t h e  B. C.  Department of Mines 
mpped the area and supervised the d r i l l i n g  of a total of‘ 1323 feet 

of x-ray core. 
but the  project  was terminated. 

No further a c t i v i t y  ensued u n t i l  

He  recommended f-wscher exploration of t h e  breccia zones 

In 1955 the Climax Molybdenum Company optioned the  claims f’rom 
H. H. Heustis and associates .  Between 1957 and 1960 t h i s  company and 

associates  completed 37,000 feet of drilling as well as other  surface 
work. 
was re-examined. In 1962-63 Noranda drove the  main a d i t  at  the 5045 
l eve l  elevation, i n i t i a t e d  underground development and decided in late 

Noranda optioned the  property in 1961 from Heustis and the property 

1963 t o  br ing  the property into production. 
constructed in 1964 and production comenced in March 1965 at 1000 tons 
per  day. 

The camp and mi l l  was 

Product ion 

* 

During 1966, the  first f u l l  year of production, t h e  concentrator 
treated an average of 1190 tons per day a t  a 95.8% recovery rate t o  
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produce 3,069 tons of concentrate containing 3,576,000 pounds of Mo. 
The operation was suspended December 3, 1971 after producing dwling the 
year a total of 534,500 tons averaging 0.203% Mo and concentrates 
containhg 2,010,000 pounds of Mo. 

493,904 tons averaging 0.20% Mo. 
totals 3,792,505 tons with an average grade of 0.27% Mo. (Fig. 3). 

The mine reopened in late 1973. During 1974 the nline produced 
Mine production to the end of 197 

Mineral Deposits 

The bulk of the molybdenite ore mined at Boss Mountain has been 
produced f’rom the crudely elliptical Main Brecciz Zone and the smaller 
South Breccia Zone. 
that are hown to extend t o  a depth of at least 1100 feet below 
the surface. 
outlining the rock fragments, as discrete segregations within the 
breccia matrix, and as ribbons or streaks in brecciated quartz veins. 
The breccia zone ore has been veined by younger quartz veins which 

These are nearly vertical pipe-like diatremes 

In these breccias the molybdenite occurs as segregations 

are  typically barren. 

Molybdenite mineralization also occurs in quartz veins which 
permeate the granodiorite surrounding the breccia zones. 
comprise what has been termed the stringer zones in part mined underground 
and which now form the mineralized zone having the greatest potential 
for open pit mien production. 

These veins 

The potential for open pit mining of the stringer mineralization 
at Boss Mountain was recognized some time ago, and Noranda has made 
a nwnber of feasibility studies in tPLs regard since August 1973. 

Open Pit Mining Proposals 

General 

Surface as well as some undergound drilling has indicated the widespread 
occurrence of near surface molybdenite bearing quartz veins surepunding 
the Main m d  South breccia zones. This rock mass includes at least three 
or four of the stringer zones outlined underground. 
mine suggested these quartz  veins represented f’racture filling and corrrprisd 

Early work at the 
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an umbrella-shaped halo surrounding the two main breccia bodies. 

More recently a northwest trending linear zone of breccia pipes has 
been indicated along which quartz-molybdenite veins are concentrated 
l.n east and west dipping sub-parallel fractures or stringer zones. 
Exploration diamond drilling along this zone has been mainly limited. 
t o  the vicinity of the glory hole (mine area) and has not delimited 
t he  f u l l  extent of the stringer zone mineralization. 

Development and Exploration 

P i t  Proposal 

The initial 12 million ton proposal indicated that in order to 
complete the geological evaluation of the tonnage and grade of the 
pit stringer mineralization that 22 core drill holes totalling 4500 

feet at 200 foot centres would be required. 
increase in pit extent, both in area and depth, more holes on a 100 
grid are required. The number, length, core size, and location of these 
drill holes was not completed at the time of the interview. 

In view of the proposed 

Because of timing the decision on drilling in the pit area will 
have to be Fade fairly soon. 
crudely but would be meaningless at this point. 

Costs of this drilling can be estimated 

Deep Hole Proposal 

Geological studies of the Boss Mountain mineralization and 
apparent controls have suggested to the Noranda geologists that a 
similarity to Henderson-Climax are exists. 
similarities Noranda geologists suggest that at least one deep (2500 feet) 
core hole be drilled to test their concept. 
of the geological concept were discussed in some detail with the mine 

geologist M r .  Armie Pollmer and Noranda exploration geologist D r .  D. Carson. 
As indicated in this report the zone of stringer mineralization is 

Because of these assumed 

The various pros and cons 

much more extensive than previously considered and is still known in only 
a cursory m e r .  
been very limited because the costs are directly borne by the mine, and 
because of the more immediate requirement of maintaining underground 

In general surface explorz5on of the mine area has 

reserves. 
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Because of the topographic restrictions (the cirque) imposed upon 
any pit depth in the mine area the occurrence of ore sade mineralization 
at depth becomes both academic and a problem for underground mining. 

be instituted to test at depth along the length of the breccia zone. 
Prerequisites for the near surface pit mineralization are more irrrportant 
at th i s  stage and should be completed first. 

I f ,  and when the mine can afford deep drilling the program should 

Tonnage and Grade 

Underground 

The Boss Mountain ore reserves at 
at 1,200,000 tons averaging 0.42% Mo. 
the 5045 adit level were mintained at 

start of production were estimated 
In 1967 the ore reserves above 
2,475,000 tons with an average. 

grade of 0.28% Mo. At shutdown in December 31, 1971 the reserves were 
estimated at 1,900,000 tons averaging 0.24% Mo. 
of 1974 are now estimated at 1,674,000 with an average grade of 0.20% 
Mo. 
underground reserves will be exhausted in mid 1977, that is, assuming 
no significant discoveries before that date (Fig. 3). 

Ore reserves at the end 

At the present rate of production of 624,000 tons per year the 

Open Pit 

Noranda's estimates of surface mineralization have increased 
si@.ficantly between the presentation of the January 30, 1975 report  
and the present the. 
of Mines the company indicated the presence of 12,000,000 tons of 

In the first report to the B. C. Department 

drill-indicated (and possible) mineralization with an estimated grade 
of about 0.088% Mo. In the February 17, 1975 report the estimate was 
increased to 14,560,000 tons at 0.088% 140. 

by the mine geologist suggests a possible 30 million tons with an 
estimated grade of from 0.07 to 0.08% Mo between the 5200 level elevation 
and surface. 
the possible tonnage is increased to at least 40 million at an estimated 
similar grade. 
one half can be classified as drill-indicated (Noranda) tonnage with the 
rmainder classified as possible (inferred). 

More recent calculations 

If the zone between the 5045 level adit 5200 is included 

Of the 30 million plus potential tonnage approximately 
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In view of the  very irregular spacing of the exploration drilling 
only the block immediately adjacent t o  the east side of the glory 
hole can be said t o  have been suf'ficently dr i l led  t o  give a reasonable 
estimate of pade and tonnage. 
about 7.0 million tons at an estimated average grade of 0.09% Mo and 

would on the basis of the avai lable  incomplete information cons t i tu te  
the highest grade portion of the  proposed open p i t  (Fig 4 ) .  

This block is estimated t o  c o n t a b  

The avai lable  results do not indicate  the presence of any s igni f icant  
tonnage of underground ore  grade mineralization (0.20% Mo) within the 

limits of the p i t  proposal. 

/ 

Benificiation 
A. The Boss mine proposal t o  upgrade stringer zone mineralization 

t o  mill-head feed grade by screening has been outlined in detai l  in the 
report  submitted January 30, 1975 (Brand, Apri l ,  1974). 
that because of the nature of the s t r inge r  mineralization about half 

the tonnage containing less than 10% of the avai-lable MoS2 could be 

discarded by crushing and screening prior t o  p r i m r y  m i l l  treatment. 
The f e a s i b i l i t y  of t h i s  concept remains t o  be proven by testing at  least 
25,000 tons of stringer mineralization from a surface tes t  p i t .  

The proposal sugests 

B. A second method of beni f ic ia t ion  has now been proposed by t h e  mine 
staff. 

feed after crushing as part  of the primary m i l l  c i r c u i t .  
sample of s t r inge r  zone ore f r o m t h e  underground mine has been shipped t o  
the Ontario Research Council for autogenous grinding tests. 
of this test are expected t o  be completed and avai lable  t o  t he  mine staff 

by the end of March. 

This involves autogenous, or semi-autogenous grinding of the m i l l  
A four ton 

The r e s u l t s  

C. The results of the.autogenous grinding and the proposed crushkg/  
screening tests w i l l  detenn2ne the f e a s i b i l i t y  of beni f ic ia t ion  of stringer 
zone mineralization and w i l l  i n  pa r t  determine the  fu ture  of the open p i t  

proposal. 

Waste Removal 

The removal of at  least 2 mil l ion tons of overburden was indicated 
i n  the first p i t  proposal. 
p i t  s i z e  f'rorn the o r ig ina l  4.5 acres  t o  a t  least 5.4 acres  the estimte 

With the  recent increase of the proposed 
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. .  of overburden has approximately doubled t o  about 4 mill ion tons.  

0 

With the increase i n  tonnage from 12  to 30 (+> mill ion tons t h e  
amount of waste rock has increased t o  a t  least 5 mil l ion tons or 
more depending on the ult imate p i t  depth. 

Most of t h e  proposed p i t  limit has already been logged but the  
fringe areas would require  fur ther  work again depending upon t h e  p i t  
limits . 

The problem of overburden and waste rock storage has been considered 
but has not been solved. 
be used to raise the height of the present tailings disposal  dams. 
But there i s  no reasonable f la t  area near at ha;nd and ready f o r  dump 
use as yet .  

It is  possible t h a t  pa r t  of the waste could 

Tailings Disposal 

The present tailing disposal  system has adequate storage f o r  t he  
remaining l i f e  of the underground mine. 

inadequate by Pollution Control. 
t he  tailings eff luent  i s  not brought up t o  Pol lut ion Control Board 
standards (Mo, Cu, Fe content, with 20:l d i lu t ion  rate the  guideline) 

the mine will be closed. 

But the  method has been termed 

The mine has been warmed t h a t  unless 

Several ways of upgrading the m i l l  e f f luent  have been examined. 

These include complete or p a r t i a l  recycling of m i l l  e f f luent  as 
w e l l  as perimeter drainage t o  reduce runoff movement and resu l tan t  overflow, 
and the  r a i s ing  of the two storage dams t o  impound t h e  overflow. 
raising would involve engineering studies  of the site and a considerable 
c a p i t a l  expense. 

Dam 

It is  t h o u a t  highly unlikely t h a t  t he  present tailings disposal 
area could be used t o  impound the  volume of mill waste ant ic ipated by 
an open p i t  operation. 
meet the  approval of the  government agencies concerned. 
is a serious problem because of t h e  unique locat ion of the  mine at  the  
headwaters of two major streams. 

A new site w i l l  have t o  be found which w i l l  

Tailings disposal 

Mr. Tidsbury has indicated that even under the  present B. C. Department 
of Mines reclamation regulations abandonment of the  mine w i l l  involve considerable 
expenditure f o r  spillways and col lect ion canals f o r  groundwater! 
In view of the m y  agencies and requirements now involved tailings disposal 
poses a major impediment t o  extended and increased mine production. 
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P i t  Mining Considerations 

Equipment 

The ini t ia l  equipment and other  r e l a t ed  proposals are inadequate 
in view of t h e  possible expansion of tonnage from 12 t o  30 ( t o  50) 

mill ion tons.  
and would be a major problem as w e l l  as an added cost .  

Groundwater diversion in t h e  p i t  has not been considered 

Labour 

In view of recent contract  sett lements the  suggested $72.00 

per  man shift i s  probably opt imist ic .  

cos t s  

These are only a preliminary estimate and would require  de t a i l i ng  
when the  exploration drilling, m i l l  t e s t i n g ,  m i l l  design, p i t  design, 
production a d  other  fac tors  are more r e a l i s t i c .  Market forecas ts  are 
d i f f i c u l t  in the  best times but must be considered in view of the 

rapidly changing world conditions. 

Roads & Hydro 

A s  indicated i n  the Boss f e a s i b i l i t y  s tud ies  t h e  p i t  planning 
was in a very preliminary stage. 
for waste removal, road relocat ion,  ramps, runaway lanes, stockpiling, 
sor t ing  i f  required,  a l l  have t o  be considered on the basis of the 

tonnage t o  be handled and with s t r i c t  regard t o  sa fe ty  and environmental 
standards. 

Items not considered such as roads 

With a larger tonnage fac tor  and the r e su l t an t  increased hydro 
b 

demand the question of a v a i l a b i l i t y ,  l i n e ‘ c o s t s ,  and unknown cos ts  
become important. 
be capable of del iver ing the required o r  proposed mine load. 

For example t h e  sub-statio11 at 100 Mile House may not 

Concentrator Expansion 

The r e s u l t s  f’rom t h e  autogenous @nd tests, proposed screening 
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tes ts  *and the ta%lings problems are significak factors in determining 

m i l l  design and capacity. 
changes with respect t o  t h e  present plant  were considered. 

I n  the repor t s  submitted only design 

Again 
t he  r e s u l t s  of t h e  t e s t ing ,  and the p i t  output w i l l  determine the 

s u i t a b i l i t y  of the present m i l l  ( i f  at a l l )  and the  operating costs .  

Toms it e 

The s u i t a b i l i t y  of Lie present towns tes was discussed in some 
de ta i l  by M r .  Tidsbury and the property manager M r .  Crornie. It i s  
apparent t h a t  the present facil i t ies which in large par t  date t o  
1964 require  upgrading. A major undertaking i s  implici t  i n  this 

regard and would include expanded sewage disposal ,  and replacement 
of 35 company owned trailers. 
exceed the initial proposal. 

The cos ts  of th i s  project  would probably 

The Community 

The Boss Mountain mine d i r e c t l y  employs about 150 at  the  s i te .  

A t  present there are about 250 people l i v i n g  at the  Hendrix Lake 
camp and 85 at the  mine s i t e  in single trailer accommodation. There 
are 31 houses, 50 trailers, a recrea t ion  ha l l ,  cur l ing rink, other  
recrea t iona l  f a c i l i t i e s ,  l i b ra ry ,  and lunch counter owned and maintained 
by the mine i n  Hendrix Lake- The service s t a t i o n  is  owned and operated 
by Gulf O i l  (with a mine subsidy) and t h e  loca l  s to re  i s  family ohned 
and operated. The school, housed i n  a school board owned t ra i ler  unit, 
handles 40 pupi ls  through grade 8. About 8 t o  10  of the mine employees 
reside at Eagle Creek which has a 50/50 logging-mining employment base. 
Two employees commute from Williams Lake, 6 f’rom Forest  Grove, and one 
from Lac La Hache. 

Vir tual ly  a l l  the mine purchases are through Vancouver with the 

exception of minor ava i lab le  l o c a l  items. 
handled by the subsidized Gulf s t a t ion .  
at the l o c a l  s to re  or  in bulk in the  larger cznters .  

Fuel and gasoline are mainly 
Family food stuffs are purchased t 

There is  some po ten t i a l  f o r  recrea t iona l  development such as 
skiing but apar t  from the  l o c a l  res idents  t h i s  use i s  light. 

‘ A. Mine Closure 

On the  basis of a very cursory study of the mine comnu?ity it 
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appear t h a t  t he  main e f fec t  of' mine closure would be t h e  displacement 
of, o r  the  t r ans fe r  of ,  the  employees and t h e i r  families. Transfer 

a from one mine t o  another on short  not ice  i s  an expected par t  of 

m g .  The, turnover rate of labour a t  the  mine has s t ab i l i zed  
in recent months but t h i s  is  typ ica l  of the  industry in B. C.  i n  
general. 

It would appear that only a small number of the  mine employees 
own property i n  the area. 
s to re  but it is  l i k e l y  t ha t  the local logging and r e so r t  concerns 
would take over the Hendrix Lake camp for t h e i r  own use. 

Closure would e f f e c t  the garage and 

B. Open P i t  Operation 

Should the  mine convert from underground t o  open p i t  operation 
contractors would be required for p i t  development, tailings disposal 
preparation, possible mill construction, townsite reparation, 
and other  anc i l l a ry  projects .  
operation would require  a s igni f icant  c a p i t a l  outlay. 
would probably mean only a smll increase in personnel. 

E q u i p m m t  purchases for  the  p i t  

P i t  operation 

. .  



I 
1 -  . I  - 16 - 

111. ECONOMIC STUDY 

A .  Background 

The Boss Mountain molybdeni te  p rope r ty  of Noranda w a s  b rought  i n t o  

product ion  i n  1965. The mine i s  loca ted  i n  t h e  C e n t r a l  Cariboo r e g i o n ,  57 

m i l e s  n o r t h e a s t  of 100 Mile House a t  an e l e v a t i o n  of  5 ,000 f e e t  on t h e  s i d e  of 

Takomkane ( o r  Big Timothy) Mountain. I n  December of 1971, t h e  mine was c losed  

down t o  reduce t h e  h igh  c o n c e n t r a t e  i nven to ry  caused by t h e  r e d u c t i o n  i n  demand 

dur ing  the  economic slowdown i n  1970 - 7 1 .  I n c r e a s i n g  molybdenum demand dur ing  

1972 and 1973 enabled Noranda t o  dec rease  inven to ry  t o  normal l e v e l s .  I n  the  

f a l l  of 1973, Noranda decided t o  reopen Boss Mountain and $300,000 were expended 

f o r  t h i s  purpose i n  1973. P r e s e n t  o r e  r e s e r v e s  of 1 . 6  m i l l i o n  tons ,  g rad ing  

0.20% molybdenum, a r e  s u f f i c i e n t  t o  o p e r a t e  t h e  mine u n t i l  mid-1977. I n  t h e  

event  t h a t  o p e r a t i n g  c o s t  should a c c e l e r a t e  f a s t e r  than expec ted ,  Noranda could 

t r y  t o  mine on ly  the  remaining h igh  grade  b r e c c i a  o r e  of t he  main orebody which 

i s  p r e s e n t l y  mixed wi th  lower grade  b r e c c i a  and s t r i n g e r  o r e  of t h e  wes t  and 

southwest s t r i n g e r  o r e  zones 

\ 
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B.  Analys is  

1, Boss Mountain 

( a )  Opera t i o n  

Boss Mountain was brought  i n t o  p roduc t ion  a t  a c o s t  of $14.9 m i l l i o n .  

The m i l l  was b u i l t  t o  handle  1 ,500 tons  of o r e  pe r  day. Molybdenum product ion  

has  decreased s i n c e  the  f i r s t  year  of o p e r a t i o n  d u e  t o  t h e  d e c l i n e  i n  grade  of 

the  o r e .  

Operat ing S t a t i s t i c s  of t he  Boss Mountain Div i s ion  of Noranda Mines 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

Product ion  

Value i n  i n  '000 i n  tons 
$000'~ l b s  Mo o f  o r e  

2 ,481 1,615 
5,832 3,535 433 , 832 
5,493 3,130 469,444 
4,206 2,404 497,836 
4 ,241  2 , 342 547,500 
4,348 2,457 591,168 
3,517 2,010 534,522 

- 
- 

3,974 1 ,821  493,904 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 

Man 
Net Grade Employees Hours 

279,903 

.333 168 380 , 064 
2410 1 7 2  356,222 

.2138 176 389,834 . 208 186 412 , 208 

.188 157 315,733 

. 407 163 375 , 944 

Tons/Hour 

1.15 
1 .24  
1.40 
1.40 
1.43 
1.69 

Cost p e r  Ton of Ore M i l l e d  
Cash 

Mining Mi l l i ng  General  Expenses Deprec ia t ion  To ta l  

- 3,934 1,580 2,334 6 , 848 6 , 848 
1,517 1 ,333  3,162 6,012 3,099 9 ,111  
2,491 1,181 2,084 5,756 3,017 8 ,773  
2,412 1,147 2,104 5 ,663  2,971 8 ,634  
2,614 1 ,164  2,081 5,859 2,767 8,626 
2,655 1 , 247 2,135 6 , 037 2,637 8,674 
3,059 1,124 2,093 6,276 3,364 9 , 640 

3,857 1 , 757 2 , 420 8 ,034  1 ,638  9,672 

'Operat ion seems t o  be e f f i c i e n t  and i t  i s  doub t fu l  t h a t  t h e  o p e r a t i n g  c o s t  

could be lowered wi thou t  any l a r g e  investment .  
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( b )  Labour 

The company p r e s e n t l y  employs 186 employees. Of t h e s e ,  66 a r e  employed 

underground. Labour turnover  was h igh  a t  t he  s t a r t u p  of o p e r a t i o n  and reached 

25% i n  a few months. With the  bui ld-up  of marr ied  men who l i v e  i n  the  townsi te  

and the  decrease  of labour  m o b i l i t y  d u e  t o  the  t i g h t  employee labour  market ,  

tu rnover  has  decreased  t o  8% p e r  month. This  i s  s t i l l  h igh  and r e p r e s e n t s  a 

turnover  of n e a r l y  100Yo per  yea r .  The h igh  turnover  can be a t t r i b u t e d  t o  two 

f a c t o r s  : 

( i )  Low wages. The average  pay i s  $6.64, t h i s  is low compared 

w i t h  Cominco's pay of around $8.00 per  hour .  

( i i )  I t  t akes  a few y e a r s  t o  b u i l d  up a s t a b l e  work f o r c e  who w i l l  

s t a y  a t  t he  mine because they l i k e  the  work and the  environ-  

men t . 

( c )  F i n a n c i a l  

Noranda over  e s t ima ted  the  s t a b i l i t y  of the  molybdenum market  when i t  

decided t o  b r i n g  Boss Mountain i n t o  product ion .  A s  can be seen  from t h e  

fo l lowing  t a b l e ,  t he  mine has  n o t  been p r o f i t a b l e .  The d a t a  f o r  1975 - 77 a r e  

e s t ima ted  by Noranda. 

Per iod  

Preproduct ion  

- Preproduct ion  c o s t s  ($4,260,182) 
- B l d g  61 Equipment 

a t  c o s t  ($9,264,766) 
- P r o j e c t  c o s t s  ($1,397,034) 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 

P r i c e  per  Pound 
of Molybdenum 
( i n  c o n s t a n t  

Net Cash Flow 1974 $Is) 

no product ion  
no product ion  

$ 970,000 
3,355,000 
2,77 2,346 
1,378,145 
1,007,796 
814,965 
(27,352) 

(239,022) 
(544,000) 
(114,983) 
349,000 
(360,000) 
259,000 

($14,921,982) $9,620,895 

2.90 
2.85 
2.74 
2.70 
2.64 
,2.80 
2.77 
2.73 
2.55 
2.10 
2.05 
2.19 

($5,301,087) 
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Cost  e s t i m a t e s  by Boss Mountain 's  management seem t o  be o p t i m i s t i c .  

o p e r a t i n g  c o s t s  were 13% h ighe r  than planned. I n  s p i t e  of t hese  h ighe r  

o p e r a t i n g  c o s t s ,  p roduct ion  was 10% less  than planned. Labour tu rnove r ,  which 

was the  main cause  f o r  t h e  n e g a t i v e  v a r i a n c e s ,  has  dec l ined  s i g n i f i c a n t l y  and 

management expec t s  t h a t  t h i s  y e a r ' s  performances w i l l  be c l o s e r  t o  p l an .  

I n  1974, 

1976 and 1977 e s t i m a t e s  a r e  based on t h e  assumption t h a t  labour  c o s t  

w i l l  i n c r e a s e  by only  10% p e r  year .  The p r e s e n t  labour  c o n t r a c t  e x p i r e s  a t  t he  

end of t h i s  yea r  and un le s s  unemployment i s  a t  a l e v e l  above lo%, i t  i s  doub t fu l  

t h a t  a c o n t r a c t  of less  than 15% i n c r e a s e  would be accepted  by t h e  work f o r c e .  

Hence, product ion  c o s t  e s t i m a t e s  could be l o w  f o r  1976 and 1977. If wages 

i n c r e a s e  by 15% i n  1976 and 10% i n  1977, o p e r a t i n g  c o s t  i n c r e a s e s  by $139,000 i n  

1976 and $75,000 i n  1977 over  the  e s t ima ted  c o s t .  I n s t e a d  of o b t a i n i n g  a n e t  

cash  f low of $248,000, t h e  n e t  cash  f low f o r  t he  two and one h a l f  remaining y e a r s  

w i l l  be only  $34,000. 

2 .  Noraiida 

( a )  Company 

Noranda Mines L t d .  i s  a f u l l y  i n t e g r a t e d  i n d u s t r i a l  mining company. 

I t  i s  t h e  second l a r g e s t  Canadian mining company and the  l a r g e s t  Canadian 

copper producer .  

t h e  f o r e s t  indus t ry ,  z i n c  and f e r t i l i z e r  product ion  ( s e e  t a b l e  n e x t  page) .  

Noranda i s  p r e s e n t l y  engaged i n  a phase of c o n s o l i d a t i o n  and r e s t r u c t u r i n g .  

I t  i s  a l s o  engaged i n  copper f a b r i c a t i n g ,  aluminium sme l t ing ,  

1) C a p i t a l  spending has  been reduced by 45% o r  $100 m i l l i o n  from 

planned expendi ture .  P r o j e c t s  a f f e c t e d  a r e :  

( i )  P a r t i c i p a t i o n  i n  a 100,000 m e t r i c  ton-per -year  copper 

r e f i n e r y  complex i n  South Korea (Metals  Week, January  2 7 ,  

1975, p 3). 

( i i )  $25 m i l l i o n  Canadian copper  sme l t e r  expansion (Metals  Week, 

January  13 ,  1975, p 1). 

( i i i )  $8 m i l l i o n  Cen t ra l  Canada Potash  Co. expansion. 

2 )  Expendi tures  have gone i n t o  z i n c  product ion  and z i n c  p r o p e r t i e s .  

Purchases  i n  t h e  l a s t  t h r e e  months of 1974 have been: 

(i) $2,595,000 f o r  Magusi copper -z inc  p r o p e r t y  from Is0 Mines 

and Copperf ie ld  Mining Corp. 

( i i )  $4,455,000 f o r  330,000 Mattagami Lake Mines sha res .  

( i i i )  Option t o  a c q u i r e  Barvue z i n c  p r o p e r t y  (Bar rau te  Quebec f o r  

$500,000 from Manitou Barvue Mines L t d .  
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1973 1972 
(in thousands) 

;. - _ _  
Revenue from metals, products and custom lol lC 

Copper mining, smelting and refining operations * 
Olher mining and metallurgical operations . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ' ' ' . 229,638 

Total mining and metallurgical operations . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  557.528 
Manufacturing operations . . . . .  438,798 

. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  S 327,890 

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
......................... . . . . . . . . . . . . . .  Forest products operations * *  .-. . . . . .  253.889 

. . . . . . . .  1,250.215 
102,709 Less: sales between divisions . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

sales by associated companies .* . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  298,961 
$ 848,545 

Gross revenue . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Revenue as repoded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E a r n i n g I 

Copper mining, smelting and refining operations * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f 46,259 

Other mining and metallurgical operations *. 
Earnings from mining investments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Gross mining and metallurgical earnings . . . . . . . . . . . . . . . . . . .  
Less exploration written off net of applicable tax reductions . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Net mining and metallurgical earnings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Forest products operations * *  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

Earnings as reported . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  121,394 

corporate Office costs . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t 7,512. 

67,403 

. . . . . . .  114,779 
7,673 

107,106 
Manufacturing operations and investments 23,233 

15,005 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.344 
23,950 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1.117 

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

Earnings before common costs . . , . . , , , 
. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Less common costs 

Breakdown of common costs 

23,599 Interest exoense net 01 revenue . . . . . . . . . . . . . . . . . . . . . . . .  ........................ 

$ 214,186 
141.209 
355,395 
339.685 
167.974 
863,054 

72,137 
209,665 

S. 581.052 

$ 44.719 
27.023 

909 
72,651 

6,433 
66.218 
11,364 
10,696 
88.276 
19.111 

S 69,167 

a 6.251 
19,147 

638 
(6.925) 

982 Unaliocated research costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Less applicable lax reductions (8,143) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t 23,950 $ 19.111 

* Consists 01 operations of the Home, Geco and Bell Copper mines, Gaspe Copper Mines and Canadian Copper Refiners. 

Gross revenues and earnings include Noranda's share of the revenues and earnings 01 associated companies accounted lor 
on an equity basis. These gross revenues include 5122,377,000 from mining and metaliurgical' operations, 5126,336,000 
lrom forest operations, and S50.248.000 from manufacturing operations in 1973. (565,677,000, 5108,601,000 and 535,587,000 
respectively in 1972.) 

_- 
~ -~ ~~ ~ ~- . _~___  
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Source: Noranda 1973 Annual Report 
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Noranda a l s o  bought a po ta sh  p r o p e r t y  i n  New Mexico and a b a u x i t e  

i n t e r e s t  i n  Guinea. 

These changes can be p a r t l y  exp la ined  w i t h  t h e  good p r o s p e c t s  of  t he  

z i n c  i n d u s t r y  and t h e  p r e s e n t l y  depressed copper market r e q u i r i n g  changes i n  

the  investment  exposure by d i v e r s i f y i n g .  The purchase of 51% i n t e r e s t  i n  t h e  

F r a s e r  companies f o r  $35 m i l l i o n  i n  A p r i l  1974 i s  an example of t h e  d i v e r s i f i -  

c a t i o n  move. 

(b)  Organ iza t ion  of Noranda 

Noranda i s  n o t  one c e n t r a l l y  r u l e d  c o r p o r a t i o n .  Each d i v i s i o n  and 

s u b s i d i a r y  i s  o p e r a t e d  a s  a p r o f i t  c e n t r e  and n o t  a s  a c o s t  c e n t r e  ( s e e  c h a r t ) .  

D iv i s ion  management h a s  to  j u s t i f y  investment .  The dec id ing  c r i t e r i o n  used 

i s  the  discounted c a s h  f l o w  method o r  r a t e  of r e t u r n .  I f  new investment  does 

n o t  y i e l d  a s u f f i c i e n t  r e t u r n  on i n v e s t e d  c a p i t a l ,  no funds a r e  provided. 

(c) Boss Mountain, A D i v i s i o n  of Noranda 

Boss Mountain would n o t  have reopened i f  Noranda had a n t i c i p a t e d  t h e  

h ighe r  than budgeted p roduc t ion  c o s t .  T o t a l  o p e r a t i n g  p r o f i t  was $806,836 

below plan.  O r i g i n a l  budgeted c o s t  f o r  1975, 1976 and 1977 have been i n c r e a s e d  

by 10%. Had the  o p e r a t i o n  performed a s  planned,  o p e r a t i n g  p r o f i t s  would have 

been $ 2 . 1  m i l l i o n  h i g h e r  than p r e s e n t l y  a n t i c i p a t e d .  C u r r e n t l y ,  Boss Mountain 

r e q u i r e s  f i n a n c i n g  from Noranda t o  keep o p e r a t i n g .  A s  Boss Mountain i s  n o t  

p r o f i t a b l e ,  expenses have to  be approved by Noranda. I t  i s  ve ry  d o u b t f u l  t h a t  

approval w i l l  be g iven  to  the  p i t  p r o j e c t  a s  s u b s t a n t i a l l y  more d r i l l i n g  has  to  

be done to  prove t h e  p r e s e n t l y  i n f e r r e d  o r e  r e s e r v e s  and v e r i f y  the  grade.  I f  

the  P o l l u t i o n  Con t ro l  Board r e q u i r e s  major e x p e n d i t u r e s  on t h e  t a i l i n g s  pond, 

t he  mine may c l o s e  down t h i s  summer. 



i 
! 

0 

CANADIAN 
COPPER 

REFINERS 

/' 
QUEBEC > 

IRON c' 
FOUNDRIES 

NDRANDA 
METAL 

INDUSTRIES 

. 
'\ GASPE 

COPPER i \ 
\ 

BRUNSWICK \. 
SMELTIN0 \ MINING 6 

\ 
\ 

MORANDA f 
ALUMINUM ( 

I EMPRESA 
.I FLUORSPAR j 

f 

k. 
' . SETENTRIDN . .  

\ . /' 
NORANDEX /" 

'\ 

, 
NORTHWOOD 

PULP 
A * 1 0  TI1:BER 

, 

- PAMOUR i 

' J  
BRENDA 

(-- HELD BV NORANDA OR WHOLLY OWNED SUBSIDIARIES 

Where appl~ccbl. lhr %he 01 each cI1cI1 Indica!.. Ihe l o l d  
markel valve 01 shams Oulslmdinp. HORANDA'S INDIRECT BENEFICIAL INTEREST 

Source: Noranda 1973 Annual Report 



I .  - 2 1  - 

C. Molybdenum 

1. Consump t i o n  

Molybdenum i s  an impor tan t  a l l o y i n g  element  i n  s t ee l .  E igh ty - f ive  

pe rcen t  of t o t a l  consumption i s  used by t h e  s t e e l  i n d u s t r y  and,  of t h i s ,  68% i n  

a l l o y  s t e e l s .  I t s  p r o p e r t i e s  l i e  between t h e  c h a r a c t e r i s t i c s  of chromium and 

tungs ten  and i t  can be s u b s t i t u t e d  by t h e s e  me ta l s  and a l s o  by n i c k e l  and mangan- 

ese .  Graphi te  can r e p l a c e  molybdenum i n  l u b r i c a n t  a p p l i c a t i o n .  P r i c e  d i c t a t e s  

which m a t e r i a l  i s  be ing  u s e d .  Molybdenum i n c r e a s e s  hardening  a b i l i t y ,  t e n s i l e  

and c reep  s t r e n g t h s ,  and c o r r o s i o n  r e s i s t a n c e .  

The c o r r e l a t i o n  between world s t e e l  shipments and molybdenum consumption 

i s  .98. 

and molybdenum consumption by 6% pe r  yea r .  The h ighe r  i n c r e a s e  i n  molybdenum 

consumption than i n  s t e e l  i s  the  r e s u l t  of r e s e a r c h  done by American Metal Climax. 

Climax c o n t r o l l e d  the  molybdenum market  u n t i l  t he  mid -S ix t i e s .  A t  t h a t  t i m e ,  

o t h e r  mining companies began molybdenum product ion  and the  pr ice  d e t e r i o r a t e d .  

Consumption remained n e a r l y  c o n s t a n t  from 1969 t o  1972 wi th  demand i n c r e a s i n g  

only i n  the  l a t e r  per iod  of t h e  1970 t o  1974 b u s i n e s s  c y c l e  when consumption 

inc reased  by 22% i n  1973 ( s e e  graph) .  

Over t h e  l a s t  1 6 ' y e a r s  s t e e l  consumption has  inc reased  by 5.2% per  y e a r  

World consumption w i l l  be a f f e c t e d  by t h e  p r e s e n t  bus iness  downturn; 

b u t ,  t i l l  the  p r e s e n t ,  consumption has  remained f i r m  wi th  the  excep t ion  of J apan ,  

where s t ee l  product ion  has  been d e c l i n i n g .  Molybdenum has been p r o t e c t e d  so f a r  

from the  downturn because i t  i s  used t o  a l a r g e  e x t e n t  by t h e  c a p i t a l  goods s e c t o r .  

Molybdenum M a t e r i a l  Forms i n  End Use (1968) 

End Use 

( '000  pounds of con ta ined  molybdenum) 

Ammonium 
and 0 t h e r  

Mo 1 y b d a t e 
Molybdic Per ro-  Sodium Molybdenum 
Oxides Mo 1 yb d enum Ma t e r  i a 1 s 

T r a n s p o r t a t i o n  12,250 3,550 - 700 

equipment, machine t o o l s  10,000 2,810 - 590 
I n d u s t r i a l  machinery and 

P i p e s ,  tub ing ,  and 

Chemicals,  c a t a l y s t s ,  p ig-  

E l e c t r i c a l  and e l e c t r o n i c  

- 270 t u b u l a r  products  7,800 1,930 

ments ,  and l u b r i c a n t s  2,400 - 1,100 1,000 

5,850 2,710 - 1,440 
- - equipment 1 ,400 

To t a l  38,300 11,000 1,100 5,400 
a Other  

T o t a l  

16,500 

13,400 

10,000 

4,500 

1 ,400  
10,000 

55,800 

70 

29 

24 

18 

8 

3 
18 

100 

- 

- 

Source: U.S. Department of  t he  I n t e r i o r ,  Minera l  F a c t s  and Problems, 1970 e d i t i o n .  
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Although a l a r g e  p ropor t ion  i s  used i n  t h e  t r a n s p o r t a t i o n  s e c t o r ,  t he  r e c e s s i o n  

i n  t h e  automobile  i n d u s t r y  has  had minor e f f e c t s ,  s i n c e  much of t he  molybdenum 

u s e d  i s  i n  the  heavy equipment s e c t o r  and i n  t rucks .  Demand has  remained h igh  

f o r  t h e s e  products  t o  d a t e .  

0 

( a )  Consumption Outlook 

The use  of  a new high  s t r e n g t h  s t e e l  c o n t a i n i n g  .E% molybdenum and 

0.06-/,(1) columbium i n  t h e  manufacture  of gas  p i p e l i n e s  should keep molybdenum 

demand u p  i n  the  expected s t e e l  downturn a s  many p i p e l i n e  p r o j e c t s  a r e  p r e s e n t l y  

under c o n s t r u c t i o n  o r  i n  t h e  p rocess  of being planned. A new d r i l l  s t e e l  f o r  
(1) deep w e l l s  con ta in ing  sour  gas  o r  h igh  s a l i n e  w a t e r ,  c o n t a i n i n g  75% molybdenum , 

has  been s u c c e s s f u l l y  t e s t e d .  The U.S. Bureau of Mines f o r e c a s t s  t h a t  consumption 

w i l l  i n c r e a s e  by 3.25% t o  4.25% i n  t h e  U.S. and 4% t o  5% i n  t h e  r e s t  of t h e  

( s e e  t a b l e  n e x t  page) 

( l )Mining  Annual Review, 1 9 7 4 ,  Mining J o u r n a l ,  London p 8 5 .  

( 2 ) U . S .  Department of t h e  I n t e r i o r ,  Mineral  Fac t s  and Problems, p 3 3 3 .  
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1964 
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1966 
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1968 
1969 
1970 
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1972 
1973 
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1980 

FREE WORLD MOLYBDENUM CONSUMPTION, PRODUCTION AND PRICE 
' (in million pounds of molybdenum in concentrate) 

To tal 
World Steel 
Shipments 

Molybdenum (in million Molybdenum Mo Consumption Price Index (in 1974 
Production short tons) Consump tion Production Price (1974 = 100) S ' S )  

Price Multiplier Deflated 
Canadian Wholesale Price 

46 
57 
76 ' 

75 
GO 
81 
90 
103 
126 
125 
129 
144 
162 
155 
150 
151 
165 
157 
170 
190 
210 
230 
240 

299 
336 
382 
387 
396 
425 
48 2 
506 
524 
543 
584 
633 
655 
640 
692 
763 
710 
740 
795 
820 
845 
870 
895 

45 
61 
75 
76 
70 
79 
90 
100 
111 
112 
123 
132 
133 
123 
135 
16 5 
165 
155 
175 
190 
208 
220 
230 

.98 
1.07 
.99 

1.01 
1.1.7 
.98 

1.00 
.97 
.88 
90 
.95 
.92 
.82 
.79 
.90 

1.09 
1.00 

a 99 
1.03 
la00 
99 . 96 
.96 

125 
125 
125 
140 
140 
140 
155 
155 
155 
155 
155 
172 
172 
172 
172 
172 
205 
243 
274 
288 
304 
316 
336 

202 
199 
199 
197 
192 
188 
187 
184 
177 
174 
170 
163 
161 
159 
148 
122 
100 
902 
82 
78 
74 
71 
67 

248 
253 
249 
276 
269 
263 
290 
285 
274 
270 
264 
280 
277 
273 
255 
210 
205 
219 - % e *  

225 
225 
225 
225 
225 

Ill974 to 1980 are very rough estimates. 

21nflation rate equals 10% in 1975 and 1976 and 1976-1980. 
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2. Product ion  

Product ion  i s  a f u n c t i o n  of t h e  p r i c e  and long-term pr ice  out look .  

P r e s e n t  known o r e  r e s e r v e s  a r e  s u f f i c i e n t  f o r  t h e  remainder of  t h i s  cen tu ry .  

Est imated Molybdenum Reserves  

Countrv 

M i l l i o n  Pounds 
of Contained 
Mo 1 vb d enum 

U.S. 
U.S.S.R.  
Ch i l e  
Canada 
P e r u  
Others  

6 ,300 
2,000 
1 ,750  

500 
250 

2 7  

To t a l  10,827 

Source: U.S. Department of t h e  I n t e r i o r ,  Mineral  F a c t s  and 
Problems (1970 e d i t i o n )  

A t  t he  1973 consumption r a t e  of 165 m i l l i o n  pounds of molybdenum, t h i s  

would be s u f f i c i e n t  f o r  66  y e a r s  of  consumption. Reserve l i f e  of most o t h e r  

me ta l s  i s  n o t  a s  f avourab le  a s  t h a t  of molybdenum. 

M e  t a l  (1 )  Reserves  
Reserves  

1 9 7 3  Product ion  ( 2 )  1973 Product ion  

Copper 280.0 m i l l i o n  m e t r i c  tons  7.514 m i l l i o n  m e t r i c  tons  37 
Zinc 82.0 m i l l i o n  m e t r i c  tons  5.835 m i l l i o n  m e t r i c  tons  14 
Tin 4.3 m i l l i o n  m e t r i c  tons . 2 2 1  m i l l i o n  m e t r i c  tons  19 
Nickel 66.0 m i l l i o n  m e t r i c  tons  .666 m i l l i o n  m e t r i c  tons 99 
Lead 48.0 m i l l i o n  m e t r i c  t ons  3.564 m i l l i o n  m e t r i c  tons  1 3  

( l )Source :  

(2)Source:  

U.S. Department of t h e  I n t e r i o r ,  Mineral  F a c t s  and Problems (1970 e d i t i o n )  

World Bureau of Metal S t a t i s t i c s  (November 1974) 

Molybdenum i s  produced from predominant ly  molybdenum d e p o s i t s  and from 

porphyry copper d e p o s i t s  where molybdenum i s  a by-product  o r  co-product .  

q u a n t i t i e s  a r e  recovered from tungs ten  and uranium o r e s .  

p roduct ion  has  inc reased  i n  r e c e n t  yea r s .  

came from molybdenum o r e s .  

Minor 

By-product molybdenum 

I n  1968, 7 4 % ( 3 )  of U.S. p roduc t ion  

This  had decreased  t o  52%(4) i n  1973. Two l a r g e  new 

( 3 ) U . S .  Department of t h e  I n t e r i o r ,  Mineral  F a c t s  and Problems (1970 e d i t i o n )  p 338 

(4)Energy, Mines and Resources ,  March 1974, p 120 
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molybdenum mines a r e  expected t o  s t a r t  producing i n  t h e  n e a r  f u t u r e ,  Henderson, 

U.S., i n  1976 - 7 7 ,  and a 40,000 ton-per-day o r e  c a p a c i t y  open-p i t  mine i n  

Mongolia i n  1978 - 80. @ 
B r i t i s h  Columbia molybdenum producers  a r e :  

Company 

Endako 
Brenda 
Lornex 
I s  land Copper 
G i b r a l t a r  
Mount Copperland (ceased  product ion  October ,  1973) 

Boss Mountain 

. _  
1.'' 3 .  P r i c e s  

1973 Product ion  
( i n  '000 pounds) 

14,134 
h.* 11,106 

3,385 
970 
494 
301 

1974 Product ion  

1 , 8 2 1  

Over t h e  l a s t  10 y e a r s  t he  r e a l  p r i c e  of molybdenum h a s  been d e c l i n i n g  

s l i g h t l y .  

consumption from 1969 t o  1972 and excess  product ion  over  consumption s i n c e  1965 

(see graph) .  The r e a l  p r i c e  of molybdenum dec l ined  over  t he  pe r iod  1964 t o  1974 

from $2.90 t o  $2.05 i n  1974 c o n s t a n t  d o l l a r s .  This  i s  a d e c l i n e  of 29% o r  an 

average  annual  r a t e  of -3.4%. The t rend  l i n e  p r i c e  of t h e  l a s t  1 6  y e a r s  has  

been d e c l i n i n g  by .2%. 

The most r e c e n t  d e c l i n e  i n  p r i c e  was caused by s t a g n a t i o n  i n  molybdenum 

P r i o r  t o  1965, Amax was the  major producer  and enjoyed a quasi-monopoly 

p o s i t i o n .  I n  the  mid -S ix t i e s  a number of o t h e r  producers  were a t t r a c t e d  i n t o  

the  market  and t h e  monopo l i s t i c  market s t r u c t u r e  broke down. I t  i s  n o t  expected 

t h a t  t h e  c o s t  of recovery  w i l l  dec rease  i n  c o n s t a n t  d o l l a r s  a s  t he  l a r g e s t  of 

t he  molybdenum mines (Climax a t  60 m i l l i o n  pounds/year and Henderson a t  50 

m i l l i o n  pounds/year)  a r e  underground mines where the  scope of c o s t  r educ t ion  by 

mechanizat ion and use  of l a r g e r  equipment i s  l i m i t e d .  

The economics of t he  Henderson p r o j e c t  r e s u l t  i n  a p r i c e  of $3.07 per  

pound, t he  c a l c u l a t i o n  fo l lows .  The Henderson p r o j e c t  w i l l  c o s t  around $400 

mi l l ion")  when i t  goes i n t o  product ion  between 1976 and 1978. I t s  f i n a l  

("Amax Inc . ,  P rospec tus ,  $75,000,000 7 3/80/, Sinking Fund Debentures (New York, 

January  14,  1975) p 16 
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c a p a c i t y  w i l l  be 50 m i l l i o n  pounds of molybdenum p e r  yea r .  

r a t e  i s  expected t o  be reached i n  1980. This  means c a p i t a l  c o s t  of molybdenum 

This  product ion  

0 i s  $8.00 p e r  pound of annual  product ion .  . 
The orebody c o n t a i n s  303 m i l l i o n  tons  grad ing  .29% molybdenum. A t  

95% recovery the  r e s e r v e s  of 1 ,670 m i l l i o n  pounds a r e  s u f f i c i e n t  f o r  33 yea r s .  

I f  one assumes t h a t  t he  mining and m i l l i n g  c o s t s  per  ton  of o r e  f o r  t he  Henderson 

p r o j e c t  a r e  equal  t o  the  c u r r e n t  o p e r a t i n g  c o s t  of $8.59 pe r  ton of o r e  incu r red  

by Boss Mountain, then o p e r a t i n g  c o s t  w i l l  be $1.53 pe r  pound of molybdenum a t  

Henderson. Deprec ia t ion  would amount t o  406 p e r  pound, assuming a l i f e  of 20 

y e a r s ,  and the  remaining c a p i t a l  c o s t  of $1.14 pe r  pound w i l l  be i n t e r e s t ,  t axes  

and p r o f i t .  

Assuming t h a t  $250 m i l l i o n  i s  f inanced  by deb t  c a p i t a l  a t  an i n t e r e s t  

r a t e  of l o % ,  i n t e r e s t  charges  would amount t o  506 per  pound of molybdenum. I f  

t he  remaining $150 m i l l i o n  a r e  f inanced  by owners' e q u i t y  a t  t he  assumed c o s t  of 

c a p i t a l  f o r  Amax of 13%, a p r e t a x  p r o f i t  of  6 4 ~  per  pound of molybdenum i s  

r equ i r ed  under a 50% t a x  r a t e  and a 22% d e p l e t i o n  al lowance.  The t o t a l  c o s t  of 

producing 1 pound of  molybdenum i s  t h e r e f o r e :  

Curren t  Opera t ing  Cost  $1.53 per  pound of molybdenum 
C a p i t a l  Cost  1 . 5 4  per  pound of molybdenum 

~~~~ ~~~~ ~~~ ~ 

T o t a l  Cost $3.07 per  pound of molybdenum 

I f  t h i s  o p e r a t i n g  c o s t  i s  i n f l a t e d  by 10% f o r  1975 and 10% f o r  1916, o p e r a t i n g  

c o s t  i n  1 9 7 7  would be $1.85 per pound and the  p r i c e  r e q u i r e d  t o  make the  mine 

p r o f i t a b l e ,  $3.39 p e r  pound. S ince  50% of t h e s e  c o s t s  a r e  f i x e d  c o s t s ,  Amax 

could adapt  t he  p o l i c y  of r a i s i n g  t h e  p r i c e  on ly  s lowly t o  squeeze o u t  mines 

o p e r a t i n g  a t  a margina l  l e v e l ,  l i k e  Boss Mountain. When Henderson comes i n t o  

product ion ,  molybdenum s u p p l i e s  w i l l  probably exceed consumption f o r  t he  pe r iod  

1978 to  1982. Amax a lone  w i l l  have a product ion  c a p a c i t y  of 110 m i l l i o n  pounds 

per  year .  

( a )  P r i c e  Outlook 

Because of ample s u p p l i e s  i t  i s  a n t i c i p a t e d  t h a t  t h e  pr ice  of molybdenum 

w i l l  remain around $2.50 i n  c o n s t a n t  1975 d o l l a r s .  The p r e s e n t  d e c l i n e  i n  

consumption w i l l  be p a r t l y  o f f s e t  by product ion  cu tbacks  i n  by-product  molybdenum 

product ion  which w i l l  probably reduce molybdenum by-product product ion  by 10% 

and t o t a l  molybdenum product ion  by 5% i n  1975 from 1974 product ion  l e v e l s .  The 
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I product ion  cu tback  should be enough t o  a l l o w  producers  t o  r a i s e  pr ices  a t  t he  
l 

end of 1975 to  compensate f o r  r i s i n g  c o s t s .  A pr ice  i n c r e a s e  i n  r e a l  p r i c e s  i s  

n o t  expected b e f o r e  1985. ~ e 

I 
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i .  

~ D. P i t  P r o j e c t  

1. F i n a n c i a l  

Noranda's f e a s i b i l i t y  s tudy  (J. B. Smith, February 1 7 ,  1975)  i s  based 

on very  o p t i m i s t i c  c o s t  assumptions.  C a p i t a l  c o s t  requi rements  a r e  minimum 

requi rements  and do n o t  even t ake  environmental  r e g u l a t i o n s  i n t o  account .  

Nearly a l l  t he  c o s t s  have been r a i s e d  f o r  t h i s  rough f e a s i b i l i t y  s tudy .  The 

p r o b a b i l i t y  t h a t  Noranda i s  a b l e  t o  come u p  w i t h  an o r e  d e p o s i t  of 40 m i l l i o n  

tons  a s  specu la t ed  by Boss Mountain 's  management team i s  thought  t o  be .8 by 

D r .  E. W. Grove. To prove t h a t  t h e s e  r e s e r v e s  a r e  p r e s e n t  and t h a t  t h e  technology 

of  b e n e f i c i a t i n g  t h e  o r e  p i o r  t o  m i l l i n g  and f l o t a t i o n  i s  f e a s i b l e ,  roughly 

$500,000 w i l l  have t o  be expended. A s  t h e  r a t e  of r e t u r n  of t he  p r o j e c t  i s  

on ly  5% ( s e e  cash  f low a n a l y s i s  n e x t  page) ,  i t  i s  n o t  a d v i s a b l e  to  spend these  

funds  on the  p r o j e c t .  

a r e t u r n  of 9.6%. Assuming t h a t  Noranda's c o s t  e s t i m a t e s  a r e  n o t  too low, 

Noranda would r e q u i r e  o r e  r e s e r v e s  of 26 m i l l i o n  tons  t o  g e t  a 13% r a t e  of 

r e t u r n .  A t  40 m i l l i o n  tons  t h e i r  r a t e  of r e t u r n  would be 16%. Hence, i f  Noranda 

b e l i e v e s  t h a t  t h e i r  c o s t  e s t i m a t e s  a r e  c o r r e c t ,  they  w i l l  be a b l e  t o  do the  

p r o j e c t  by themselves.  I f  , these  c o s t  e s t i m a t e s  a r e  too low and t h e  r e a l  c o s t  

approximates  the  h ighe r  c o s t  e s t i m a t e  of  t h i s  s tudy  the  p r o j e c t  i s  n o t  f e a s i b l e  

a t  a l l  a t  t he  p r e s e n t  o r e  grade  o f  .088% molybdenum and s i z e  of 40 m i l l i o n  tons .  

Even i f  r o y a l t i e s  were waived t h e  p r o j e c t  would have on ly  

D i f f e r e n t  methods of b e n e f i c i a t i o n  sc reen ing  ve r sus  autogenous 

g r i n d i n g  would have a s i g n i f i c a n t  e f f e c t  on the  c o s t  e s t ima tes .  The r a t e  a t  

which s t r i p p i n g  i s  done would i n f l u e n c e  the  r a t e  of r e t u r n  a l s o .  

From the  d a t a  supp l i ed  i n  the  s tudy  by Noranda and mod i f i ca t ions  of 

t h e  c o s t  assumption,  i t  can be concluded t h a t  t he  p r o j e c t  i s  n o t  f e a s i b l e ,  

u n l e s s  no environmental  p r o t e c t i o n  i s  r equ i r ed .  No p r o t e c t i o n  requi rements  

would reduce c a p i t a l  c o s t  by $ 2  m i l l i o n  and o p e r a t i n g  c o s t  by probably 2 0 ~  per  

pound . 

2.  Socio-economical 

I n  c a s e  of mine c l o s u r e ,  t h e  p r e s e n t l y  employed 185 people  would l o s e  

I t  can  be e s t ima ted  t h a t  most of  management t h e i r  j o b s  o r  would be r e l o c a t e d .  

personnel  would remain w i t h  Noranda, n o t  n e c e s s a r i l y  i n  t h e i r  p r e s e n t  p o s i t i o n s .  

Half of t he  employees who p r e s e n t l y  l i v e  i n  bunkhouses ( roughly 45 men) would 

probably l eave  t h e  Province.  Many of t h e s e  came from the  Eas t .  Another 45 of 

t h e  employees would probably f i n d  employment i n  o t h e r  mines o r  i n  t h e  lumber 

i n d u s t r y  wi thou t  too much d i s r u p t i o n .  Th i s  would l e a v e  around 70 men wi thou t  
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employment. A t  t h e  p r e s e n t l y  depressed  s t a t e  of t he  mining and lumber i n d u s t r y ,  

i t  may be worthwhile  t o  keep the  mine o p e r a t i n g  through t h i s  summer even a t  a 

c e r t a i n  environmental  c o s t .  I n  c a s e  t h e  mine c l o s e s  down, t h e  unemployment c o s t  

of 70 people  f o r  s i x  months could be e s t ima ted  a t  $168,000. 

t h a t  t h e  damage t o  t h e  environment i s  t h a t  h igh .  By t h e  time the  e f f l u e n t  

r eaches  major wa te r  s t reams impor tan t  f o r  t h e  salmon i n d u s t r y ,  t he  heavy me ta l  

and chemical  c o n t e n t  w i l l  be d i l u t e d  and no longer  d e t r i m e n t a l  t o  t h e  f i s h ,  

w i l d l i f e  and human l i f e .  

I t  i s  doub t fu l  

I f  t h e  p i t  p r o j e c t  should go ahead,  around 155 employees would f i n d  

permanent employment i n  t h e  mine. Th i s  employment would n o t  on ly  b e n e f i t  

Hendrix Lake b u t  a l s o  100 Mile House which provides  Hendrix Lake w i t h  t h e  

s e r v i c e  of banking, medical  c a r e ,  h o t e l s  and around 20% of t h e i r  consumer 

goods purchases .  

inves tments .  The Hendrix Lake community could  i n  f u t u r e  expand and provide  

l i v i n g  q u a r t e r s  f o r  l ogge r s .  The a r e a  has  many a s s e t s  t o  a t t r a c t  t o u r i s t s ,  b u t  

w i thou t  a s t a b l e  base  i n d u s t r y  t h e  a s s e t  cannot  be e x p l o i t e d  f u l l y .  Road 

maintenance i s  done mainly by t h e  mining and t h e  logging i n d u s t r y .  

The Government would n o t  be r e q u i r e d  t o  make any a d d i t i o n a l  

The c a p i t a l  inves tment  of $10 m i l l i o n  would provide  downstream 

b e n e f i t s .  Roughly h a l f  of t h e  inves tment  w i l l  be f o r  purchases  w i t h i n  t h e  

Province  and, hence,  would b e n e f i t  t he  g e n e r a l  B r i t i s h  Columbia economy dur ing  

t h e  n e x t  two y e a r s .  

mining i n d u s t r y  t h e r e  a r e  2 . 9  workers employed i n  suppor t  of t h e  mining i n d u s t r y  

i n  B r i t i s h  Columbia. The m u l t i p l i e r  f o r  t h e  c a p i t a l  c o s t  i s  probably ve ry  

s i m i l a r  and,  hence,  t h e  t o t a l  e f f e c t  by Boss Mountain on the  B r i t i s h  Columbia 

economy i s  probably around t h r e e  t imes a s  l a r g e  a s  expressed  i n  t h e  cash  f low 

a n a l y s i s .  B u t ,  i n  s p i t e  of t h e  downstream b e n e f i t ,  i f  t he  p r o j e c t  i s  uneconomi- 

c a l  ( l o w  g r a d e ) ,  t h e  p o t e n t i a l  b e n e f i t  i s  ze ro  o r  even n e g a t i v e  i f  o t h e r  p r o j e c t s ,  

which should have been undertaken,  a r e  d e f e r r e d  because of t h e  Boss Mountain Open- 

P i t  P r o j e c t .  

Price-Waterhouse e s t i m a t e s  t h a t  f o r  every employee i n  t h e  

. - .  . _  , ,..- .. _- . . _ . _  . ....- . , .  -.. . 
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NOTES ON CASH FLOW 

1. 

2. 

3 .  

4. 

5. 

6. 

7. 

8 .  

9. 

10. 

11. 

1 2 .  

13. 

Production is assumed to equal production as estimated by Noranda Mines, 
8,000 tons per day or 2,797,000 tons per year, grading -088% molybdenum. 
Recovery equals 86%. Ore reserves of 40 million tons would provide mill 
feed for 14 years. 

The price of $2.42 per pound of molybdenum, as assumed by Noranda is 
reasonable and represents the 1975 price. Marketing expenses of 1.5% are 
deducted to arrive at revenue. 

Operating cost at $2.65 per ton a s  estimated by Noranda. 

Preproduction cost: $250,000 for 10,000 feet of drilling 
$250,000 for testing of screening or autogenous 

$5,000,000 for stripping ($1 per ton) 

Capital Cost: Estimate 

grinding 

Nor anda ' s 

Townsite improvement $1.0 million $ . 7 5  million 
Tailing pond and water recirculation 2.0 million .75 million 
Hydroline .4 million .38 million 
Expansion of milling facilities 1.5 million .75 million 
Crushing and screening plant or grinding 2.0 million 1.675 million 
Open-pi t equipment and transportation 5.0 million 3.68 million 

I (  
Total $9.9 million -, $10 million 

20% of total capital cost -is estimated for possible major modification. 

Depreciation is calculated at 30% capital cos't allowance. 

The preproduction cost of further exploration drilling and the test are 
written off as incurred. 

Production income equals operating profit less depreciation (financing cost 
is not deducted). 

Depletion equals 25% of production income. 
Noranda's total production income in the first three years, depletion is 
negative. This reduces the tax deferral to a certain degree. 

A s  the project will reduce 

Federal taxable income equals production income less depletion. 

Only the 5% r,oyalty is deducted: At the price of $2.42 no incremental 
royalties are payable. 

Mining tax taxable income equals production income less royalties. 

Provincial corporate tax taxab1,e income equals mining tax taxable income less 
mining taxes, less a 25% depletion allowance on the remainder. 

* _. , . . - __. - ... -- . -  . - . .  I . _  . . . .  ~ ". . - . .  .. . . 
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14: Net cash  f low e q u a l s  cash  in f low minus cash  out f low.  Noranda 's  cash  f l o w  
e q u a l s  o p e r a t i n g  p r o f i t  l e s s  c a p i t a l  c o s t ,  r o y a l t y  and t axes .  
B r i t i s h  Columbia's cash  f low e q u a l s  t h e  P r o v i n c i a l  c o r p o r a t e  income t a x ,  
mining tax  and r o y a l t y .  



PHOTOGRAPHS 

Northwest s i d e  of p i t  a r e a  w i t h  
g l o r y  h o l e  i n  foreground. 

~ d u t h w e s t  s i d e  of p i t  a r e a .  

I 

Glory h o l e  and n o r t h e a s t  a r e a  of 
f u t u r e  p i t .  
c l e a r e d  of  t r e e s .  Overburden 
and was te  would have t o  be dumped 
f u r t h e r  e a s t  i n  the  v a l l e y .  

F u t u r e  p i t  a r e a  i s  



Crusher house and shops w i t h  a d i t  
i n  t he  background. 

. r- . - 

Concen t ra to r  and c r u s h e r  of BOSS 
Mountain. The l a r g e  b i n  i n  the  
foreground i s  t he  f i n e  o r e  b in .  
A second f i n e  o r e  b i n  w o u l d  be 

u i r e d  f o r  t he  p i t  p r o j e c t .  1p e b i n  i n  the  background i s  the  
coarse  o r e  bin.  

F l o t a t i o n  c e l l s  w i t h  d r i e r  and 
f i l t e r  i n  upper l e f t h a n d  c o r n e r .  
One more row of c e l l s  would be 
r e q u i r e d  f o r  the  p i t  p r o j e c t .  
This  would r e q u i r e  an e x t e n t i o n  
of t h e  m i l l .  



I - . . ... . 

Concen t ra to r  w i t h  t a i l i n g s  a r e a  i n  
background. 

T a i l i n g s  a r e a .  The t a i l i n g s  a r e a  i s  
s i t u a t e d  on a s a d d l e  and r e q u i r e s  a 
dam on each  s i d e .  



PROPOSED TEST CVORK, EMGI'PIEERING 
AND EXPLORATION FOR THE BOSS 

MOUNTAIN P I T  PROJECT 

Diamond D r i l l i n g  HQ-2 3/8" 

Open p i t  and  ore reserve 
computer  program 

Mine, c r u s h  & s c r e e n  250,000 
t o n s  from t r i a l  p i t  @ $2.50/ton 

Rental of P r o c e s s i n g  Equipment & 
m o b i l i z a t i o n  cost  

Purchase Mining Equipment 

T e c h n i c a l  Labour & S u p p l i e s  

Haul  and m i l l  ore f r a c t i o n  

S t r i p p i n g  f o r  t e s t  p i t  4 0 , 0 0 0  t o n s  @ $1.00 

Cont ingency  

1 4 , 0 0 0  f ee t  @ $lO/ft. 

t o t a l  r e q u i r e d  i n c l u d i n g  working c a p i t a l  

L e s s  r e v e n u e  f rom ore p r o c e s s e d  

Less s a l v a g e  of min ing  equipment  

N e t  cost  of t e s t  program 

$140,000 

100 ,000  

625,000 

500,000 

580,000 

30 ,000  

188 ,000  

40,000 

132 I 0 0 0  

2,335,000 

- 

7 8 3  I 0 0 0  

290 ,000  

$1,262,000 


