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

Subsequent to f i n a l i z i n g the Chapman, Wood and G r i s w o l d P r e l i m i n a r y -

Rev iew of B r i t i s h C o l u m b i a Molybdenum L i m i t e d of January 30, 1971, 

M e s s r s , R . D . L u c a s of Sandwel l and C . R . D . M i l l e r of C . W . & G . 

L t d . v i s i t e d the proper ty at the request of M r . P . R . Sandwell of 

R i t c h i e Developments L i m i t e d . 

The purpose of this v i s i t was to observe current operating conditions and 

d iscuss expansion p o s s i b i l i t i e s in greater deta i l wi th M r . C . T . Penney, 

manager , and the senior staff at the m i n e . 

The in format ion so gained dur ing the per iod F e b r u a r y 16 to 18, 1971, is 

s u m m a r i z e d in this Supplement to our P r e l i m i n a r y R e v i e w . 
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S U M M A R Y A N D C O N C L U S I O N S 

1. Conditions at the B r i t i s h Co lumbia Molybdenum M i n e , observed 

F e b r u a r y 16 to 18, are e ssent ia l l y as descr ibed in our P r e l i m i n a r y 

Rev iew of January 30, 1971. 

2. R e s e a r c h completed to date suggests the lead content in the concentrates 

can be reduced through one of the recognized leaching processes and 

further m e t a l l u r g i c a l r e s e a r c h is w a r r a n t e d . 

3. P r o d u c t i o n ; n o w averaging 6300 fcp.d.. could be sustained at a substant ia l ly 

h igher rate whi ch should ef fect ively reduce operating costs to the ranges 

assumed in our economic pro jec t ions . 

4. A n increase to 10,000 tons per day would increase the indicated annual 

output f r o m some 5 m i l l i o n pounds of molybdenum per year to average 

about 7.7 m i l l i o n pounds annual ly for at l east s ix or seven y e a r s . 

5. C a p i t a l expenditures r equ i red for such an increase should include 

al lowances for l each ing f a c i l i t i e s and equipment replacement on a 

scheduled b a s i s . A d d i t i o n a l cap i ta l expenditures in the concentrator 

and re lated f a c i l i t i e s may be necessary to ensure sustained product iv i ty 

at the 10, 000 ton per day ra te . 

6. R e s e r v e es t imates used are based on detailed pit mine plans and are 

be l ieved v a l i d . The total r e se rves which can be mined wi th acceptable 

s t r i p p i n g rat ios w i l l probably^xoeecMUOOjs^^ 

range of 0. 20% M o S „ 

7. Comparat ive cash flow project ions were completed for the 30 m i l l i o n 

ton r e s e r v e s at 0. 205% M o S ^ and the 36 m i l l i o n ton reserves at 

0. 190% MoS^ to i l l u s t r a t e the effect of changes in p ro f i tab i l i t y wi th 
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var ia t i ons in r ea l i z ed m e t a l p r i c e s , the product ion rate constant at 

10, 000 tons per day and a l l current debt e l i m i n a t e d . 

8. In the explo i tat ion of the r e s e r v e s above the 0. 16% M o S ^ cut-off a 

decrease in the r e a l i z e d pr i ce of molybdenum f r o m $1.76 per pound 

to $1 . 66 per pound indicates a drop in P V at the 16% rate f r o m 

$16, 062, 000 to $13, 132, 000 with low costs and f r o m $9, 033, 000 to 

$5 ,471 ,000 wi th high costs . A n increase in pr i c e to $1 .82 per pound 

increases the corresponding P V ' s to $17, 600,000 and $11, 169, 000 

r e s p e c t i v e l y . 

9. In explo i tat ion of the r e s e r v e s at the 0. 12% MoS£ cut-off , P V ' s at the 

s i m i l a r rate and high costs v a r y f r o m $5, 053, 000 to $8, 630, 000 to 

$10 ,777 ,000 wi th s i m i l a r changes in r e a l i z e d m e t a l p r i c e s . 

10. We bel ieve that the long range potential of this deposit is sufficient to 

jus t i fy further detai led studies , provided that the Company 's current  

heavy debt load can be e l iminated or great ly r e d u c e ^ 

11. A l l assumptions w i l l r equ ire substantiation by further investigations 

inc luding : 

(a) M e t a l l u r g i c a l and m a r k e t i n g studies . 

(b) P l a n t design r e s e a r c h . 

(c) Development of an u l t imate m i n i n g p lan , opt imum 

operat ing rate and assoc iated costs . 

12. The cost of the i n i t i a l phases of such an invest igat ion , inc luding 

p r e l i m i n a r y plant and mine evaluat ions , should range f r o m 

$20, 000 to $40, 000 dependant on the amount of m e t a l l u r g i c a l 

r e s e a r c h r e q u i r e d . 
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The total cost to an expansion dec is ion might range to $100, 000. 

Respec t fu l ly submitted, 

C H A P M A N , WOOD & G R I S W O L D L T D . 

C . R . D . M i l l e r , P . E n g . 

Approved : 

ohn A . Wood, V i c e - P r e s i d e n t 

M a r c h 1, 1971 
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II 

P R O D U C T I O N 

C u r r e n t production has been set at 5 m i l l i o n pounds of molybdenum per y e a r . 

This is the amount committed in a long t e r m contract exp i r ing December 31, 

197 2, arranged by the Kennecott M e t a l Sales Organ iza t i on . Kennecott have 

been unable to sell^the overproduct ion to date of some 1. 5 m i l l i o n pounds of 

molybdenum (in concentrates) . There are no sales commitments subsequent 

to 1972. 

Throughput is scheduled to average 6300 tons per day but the da i ly tonnage 

treated v a r i e s cons iderab ly , p a r t i c u l a r l y dur ing the winter season. M a n a g e ­

ment has demonstrated that product ion at a higher rate can be achieved 

without m a j o r cap i ta l expense. Ore m i l l e d per day averaged 9672 tons for 

the fourth quar ter of 1970. It is doubtful that the high production rates 

achieved in late 1970 could be sustained on a continuing basis without 

addi t ional capi ta l expenditures inc luding : 

(a) Scheduled replacement of cer ta in equipment. 

(b) Increases to pit equipment so that the da i ly movement of 

ore and waste can be maintained accord ing to schedule. 

(c) R e v i s i o n s to the concentrator and re lated f a c i l i t i e s . 

The mine techn ica l staff have, in the i r report of J u l y 1970, included capi ta l 

and operat ing cost est imates for var i ous expansion proposals and indicate 

that expansion to 10, 000_tons per day could cost in the order of four to five  

j x i i l l i on d o l l a r s . On the bas is of the increased per formance without addit ional 

equipment dur ing the l a t t e r part of 1970, we assumed in our P r e l i m i n a r y 

Rev iew that this expansion might be effected at m i n i m a l cost. The leaching 

plant, two addit ional t r u c k s , and scheduled replacement of equipment were 

envis ioned wi th no other ma jor r ev i s i ons to the p r o c e s s i n g and a l l i e d 
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f a c i l i t i e s . Our recent v i s i t to the mine suggests that further r e s e a r c h 

w i l l be requ i red p r i o r to f i n a l i z i n g an expansion dec i s i on . 

A s s u m i n g an increase to 10,000 tons per day can be implemented this year 

the average output is indicated in the order of 7.7 m i l l i o n pounds annually 

through 1978 f the 30 m i l l i o n tons of r e s e r v e s at the 0. 16% M o S ^ cut-off and 

1.18:1 s t r ipp ing rat io being depleted in 1979. 

B y l o w e r i n g the cut-off to 0. 12% M0S2 and s t r ipp ing rat io to 0 .84 :1 , 

product ion of the same order could be mainta ined to at l east 1977, m i n i n g 

continuing through 1980. 

A s s t ressed in our previous repor t , these r e s e r v e s are m i n i m a l and the 

to ta l mine l i f e and product iv i ty is dependant on the u l t imate depth of m i n i n g 

dictated by the highest s t r ipp ing rat io compatible wi th sat i s fac tory r e t u r n s . 

The f e a s i b i l i t y study indicated a tota l of over 80 m i l l i o n tons at the 

0. 16% M o S 0 cut-off . 

The p r i o r i t y of continued invest igat ion is now indicated as : 

1. M e t a l l u r g i c a l and m a r k e t i n g r e s e a r c h . 

2. P l a n t design r e s e a r c h . 

3. Des ign of an u l t imate m i n i n g schedule. 
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I l l 

M E T A L L U R G I C A L R E S E A R C H 

One of the mos t ser ious m e t a l l u r g i c a l prob lems has been lead contamination 

in the concentrates . P r e m i u m qual i ty concentrates must contain l ess than 

0. 06% l ead . B r i t i s h Co lumbia Molybdenum is exper ienc ing d i f f i cu l ty in 

achiev ing this standard and is therefore subject to penalties not only as to 

r e a l i z e d m a r k e t p r i c e but a lso in sales competit ion wi th the higher qual i ty 

concentrates now avai lable f r om other sources . 

The lead occurs in trace amounts as lead sulphides or l e a d - b i s m u t h s u l p h o -

sal ts in scattered concentrations within some late quartz v e i n s . No re la t i on 

between lead content and the abundance of molybdenum has been recognized , 

but lead seems to be more prevalent wi th in c e r ta in areas of the deposit . 

Because of the v e r y e r r a t i c d i s t r ibut i on of this element the mine staff have 

not been able to forecast the product ion of " h i g h lead o r e . " 

Th i s p r o b l e m was apparent ly not fu l ly evaluated dur ing the f e a s i b i l i t y study 

but has been the subject of considerable r e s e a r c h since commencement of 

product ion . 

A p p r o x i m a t e l y 20% of current production is now diverted through a s m a l l 

ac id l each ing c i r c u i t effecting production of both a " h i g h l e a d " and " l ow l e a d " 

molybdenite concentrate . The Company has thus been able to reduce, but not 

e l i m i n a t e , m a r k e t i n g penalties since ne i ther product is u n i v e r s a l l y acceptable . 

F u r t h e r m o r e , the lead reduct ion achieved v a r i e s proport ionate ly to the i n i t i a l 

l ead content of the m i l l heads. The staff are s t i l l exper iment ing w i t h this 

l e a c h c i r c u i t and have recent ly achieved m o r e favorable resu l ts through the 

addit ion of c a l c i u m c h l o r i d e . 

The m i l l r e s e a r c h staff have completed l a b o r a t o r y scale ac id gr ind tests 

produc ing a concentrate assay ing : 
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M o S -. 98 .18% 
P b - 0.0088% 
C u - 0 .0069% 
F e - 0 .0165% 
Insol - 1.59% 

A s m a l l m i l l is now on order and a product ion scale test is scheduled for 

l a t e r this s p r i n g . 

R e s u l t s of the v a r i o u s other bench scale l eaching tests implemented at 

e x t e r n a l r e s e a r c h centres are not known but the techn ica l staff of B r i t i s h 

C o l u m b i a Molybdenum L i m i t e d are confident that one of the establ ished 

l each ing methods w i l l be app l i cab le . 

In our opinion further invest igat ion is warranted and should include not only 

the se lect ion of the opt imum method but a lso a r e a l i s t i c ana lys i s of the 

p r o f i t a b i l i t y that can be antic ipated through implementat ion of f u l l scale 

l each ing of the total plant output. 
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M I N E 

The present equipment is adequate for current product ion . Some units now 

requ i re m a j o r overhaul and others (ore t r u c k s , se rv i ce v e h i c l e s , etc . ) are 

to be rep laced on a scheduled b a s i s . 

F a c t o r s c r i t i c a l l y impeding product iv i ty were t 

(a) a long haul road to the p r i m a r y c r u s h e r ; 

(b) no stockpile r eserve wi th in the c rush ing c i r c u i t . 

These dictated that the product ion of ore was l i m i t e d to the c rush ing capacity 

and further subject to delays in any phase of the c y c l e . 

A shorter haul route has been establ ished and the t rucks are dumping ore 

onto a stockpi le for t r a n s f e r to the p r i m a r y c r u s h e r by a f ront -end l o a d e r . 

This i s sa t i s fac tory in that a higher rate of product iv i ty can now be attained 

f r o m the p r i m e rock mov ing units (shovels and t r u c k s ) . M a x i m u m u t i l i z a t i o n 

of both shovels can not be r e a l i z e d , however , u n t i l the two addit ional ore 

t r u c k s , recent ly o r d e r e d , are in serv i ce (May 1971). The use of the loader 

to charge the p r i m a r y c r u s h e r w i l l be reduced after a new d i rec t haul road 

has been completed l a t e r this s p r i n g . 

When fu l ly implemented , these innovations should, through increased 

e f f i c iency , cause some reduct ion in m i n i n g costs . A m o r e s igni f i cant 

reduct ion should be poss ib le by i n c r e a s i n g the m i n i n g rate . The two 6 - y a r d 

shovels supplemented by a loader and the expanded t ruck fleet have a poss ib le 

m a x i m u m product iv i ty i n the order of 12, 000 tons of m a t e r i a l moved per 

shi ft . Th is suggests that an expansion to 10, 000 tons m i l l e d per day would 

not dictate further additions to the m i n i n g equipment. The sustained higher 

rate might be vu lnerab le i n spare loading capabi l i ty (major breakdown of 
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a shovel) . The winter months would probably be the m o s t c r i t i c a l p e r i o d s . 

M i n i n g operat ions , on the whole , seem to be w e l l organized wi th cons iderable 

thought devoted to product ion schedul ing. Bench height has now been 

increased f r o m the planned 35-foot i n t e r v a l to 40 feet ( ideal m a x i m u m for 

present equipment). B l a s t hole pattern and depth of subgrade d r i l l i n g are 

being v a r i e d accord ing to rock c h a r a c t e r i s t i c s . Snow cover masked the 

general pit conditions except in the current work areas but it appears that 

sa t i s fac tory fragmentation is being r e a l i z e d in the d ior i te and porphyry host 

areas (60% of the deposit) . In the tougher hornfe ls greater care m a y be 

r e q u i r e d in the d r i l l i n g and b last ing sequence to m i n i m i z e secondary b lasts 

and ensure a smooth w o r k i n g f l oor . 
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V 

M A I N T E N A N C E 

Equipment maintenance has been unsat i s fac tory . The Company has been 

unable to secure suff ic ient exper t i se , consequently maintenance has been 

both expensive and poor ly implemented . The low wage sca le , in effect 

p r i o r to December 1970, was no doubt a contr ibut ing factor and the manager 

commented that there has been considerable improvement in maintenance 

since M r . O i s h i was engaged as mechan i ca l superintendent a few months ago. 

Th i s department is s t i l l undermanned but the recent ly signed labor contract 

includes a pay increase of 19% which should encourage m o r e app l i cants . 

The present shop area , a wing of the m i l l bu i ld ing , seems to be adequately 

equipped but is much s m a l l e r than the usua l des ign. The space r e s t r i c t i o n 

would c e r t a i n l y decrease e f f i c iency and m a y have been a factor contr ibut ing 

to the d i f f i cu l t ies in re ta in ing exper ienced personne l . A new shop, p r e f e r ­

ably near the pit a r e a , should be included in any expansion proposa l thus 

vacat ing space des i rab le for addit ional m i l l equipment. 

The process plant bui ldings are not insu lated , consequently compounding 

winter maintenance p r o b l e m s . 
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VI 

C R U S H I N G A N D F I N E O R E S T O R A G E 

The p r i m a r y c rusher has been a source of m u c h t rouble . It is a 4 2 - i n c h 

A l l i s C h a l m e r s machine set to 4 inches on the close s ide . L a r g e r rocks 

br idge frequently and wet fines (snow in m u c k , etc . ) plug it r e a d i l y . Th is 

condit ion occurs l e s s frequently when the c rusher is charged by front-end 

loader than in the n o r m a l dumping of the 65-ton loads . M r . Penney stated 

i t could be avoided by staged dumping but this is harder on the t r u c k s . 

There is v i r t u a l l y no coarse ore storage between p r i m a r y and secondary 

stage c r u s h i n g . Th i s was apparently e l iminated f r o m the o r i g i n a l des ign, 

probably due to space r e s t r i c t i o n s at the excavated m i l l s i te . One secondary 

and one t e r t i a r y cone c rusher (both 7') seem adequate for current throughput 

but might be overloaded i f the p r i m a r y c rusher were set for a wider c learance 

There is space in the bui ld ing for one addit ional c r u s h e r . 

The fine ore bins are two exposed steel tanks each with a designed capacity 

of 10, 000 tons of wh i ch only 5, 000 is l i ve storage. The o r i g i n a l design 

included M e x i c a n feeders which plug e a s i l y in the cold wet w i n t e r s . Some 

feeders have been replaced recent ly by a slot type. These are work ing w e l l 

but m o r e feeders are needed to achieve m a x i m u m u t i l i z a t i o n of the b ins . 

Management is a lso cons ider ing a source of heat beneath the bin which 

should further reduce delays in the supply of feed to the m i l l . 
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VII 

C O N C E N T R A T O R 

The bu i ld ing and process ing equipment is adequate for current throughput. 

The gr inding sect ion, inc luding one rod and two b a l l m i l l s , appears to be 

overdesigned, p a r t i c u l a r l y at the gr ind now considered adequate (42% or 

h igher plus 100 mesh) . B y shift ing the three s m a l l e r re gr ind m i l l s an 

addi t ional rod m i l l could be pos i t ioned. 

Space for addit ional f lotation capacity could be achieved through r e p o s i t i o n ­

ing of the v a r i o u s process ing un i t s . A s igni f icant expansion, however, would 

probably crowd the m i l l and ce r ta in ly an e x t e r i o r addition would be r equ i red 

should f u l l scale leaching be implemented . 

The site has been excavated in rock on the h i l l s i d e . Consequently e x t e r i o r 

expar^ior^of the m i l l ^ J^&the£ j * € ^ F o r any m a j o r 

expansion, the adjoining bu i ld ing , now the maintenance shop, should provide 

adequate space . 
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VIII 

L A B O R A N D R E L A T E D F A C I L I T I E S 

A new labor contract has just been negotiated author iz ing a wage increase of 

about 19% to the 196 hour ly rated employees . Staff rates have not been 

adjusted to date. Th is w i l l a l leviate the d i s p a r i t y between rates at B r i t i s h 

C o l u m b i a Molybdenum L i m i t e d and other nor thern m i n e s , but further 

inc reases m a y be mandatory to at tract and m a i n t a i n a w e l l t ra ined and 

stable work force . 

M r . Penney is s t r i v i n g , w i th f a i r success , to develop a strong management 

t e a m . H i s senior staff seem to be conscientious and enthusiast ic young men 

w i t h considerable interest in the future development of the m i n e . They 

unfortunately lack the experience that develops wi th age, consequently 

greater e f f ic iency might be attained wi th m o r e experienced d i r e c t i o n . 

A c c o m m o d a t i o n in the townsite includes company houses and mobi le home 

sites for about 25% of personne l . The new community centre has boosted 

m o r a l e cons iderab ly and a l l m a r r i e d personnel contacted seem v e r y 

contented wi th both the qual i ty of the i r homes and the community as a whole . 

There appear to be l i m i t e d ameni t i es , however , for single employees in the 

d o r m i t o r i e s , other than the community centre and the n a t u r a l spor ts . 

A higher percentage of f a m i l y housing is des i rab le since turnover of single 

status employees w i l l probably continue at a v e r y high rate unless a m o r e 

balanced community can be developed. 

E x p a n s i o n plans outlined by the mine technica l staff include al lowances for 

fur ther community development. 
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I X 

E C O N O M I C C O N S I D E R A T I O N S 

We have compi led , f r o m Company r e c o r d s , the operating cost and product ion 

data by months since J u l y 1969. Cost trends are par t l y obscured through 

seasonal f luctuations but they do emphasize that the lowest operating costs 

are synonymous wi th periods of highest product iv i ty . A s these s tat i s t i cs 

include al lowances for de ferred expense a m o r t i z a t i o n , they substantiate our 

p r e l i m i n a r y choice of operating costs at the v a r y i n g product ion ra tes . 

The most favorable m i n i n g costs per ton m i l l e d were achieved in September 

and November 1970. Costs per ton of m a t e r i a l moved were $0,409 and $0,57 5 

r e spec t i ve ly , the lower rate in September re f l ec t ing a higher total m a t e r i a l 

movement . The equivalent cost per ton moved was $0. 523 in D e c e m b e r . 

M i l l i n g costs show s i m i l a r v a r i a t i o n s . The lower costs are genera l ly 

exper ienced in the w a r m e r months but dur ing 1970 costs were lowest in the 

September through November per iod of peak product iv i ty . Comparat ive 

m i l l i n g f igures for the l a s t four months of 1970 a r e : 

Tons M i l l e d T o n s / D a y C o s t / T o n 

September 363,926 8,798 $0,847 

October 305,110 9,842 $0,657 

November 312,623 10,421 $0,750 

December 236,300 8,752 $1,014 

We have expanded three of the o r i g i n a l cash flows to produce s ix addit ional 

ones based on assumptions ident i ca l to those in our P r e l i m i n a r y Review wi th 

respect to: 

(1) E l i m i n a t i o n of present debt 

(2) Taxat ion 

(3) Reduct ion of lead contamination by leaching 
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(4) S i m i l a r ore r eserve es t imates , s t r ipp ing rat ios 

and operating cost data 

(5) P r o d u c t i o n rate of 10,000 tons per day sustained 

at no increased capi ta l cost other than the 

p r e v i o u s l y scheduled leaching plant at $500, 000 

in 1971, addit ional t rucks in 1973 and the 

scheduled replacement equipment. 

The r e v i s e d assumptions are two addit ional molybdenum pr i ces ($1. 66 and 

$1.82) for each case . The o r i g i n a l three cases at the $1.76 r e a l i z e d 

p r i c e have been repeated for convenience. 

It i s s t r e s s e d that these are a l so p r e l i m i n a r y assessments of potential 

r e t u r n based on theoret i ca l p a r a m e t e r s , a l l of which w i l l r equ i re c r i t i c a l 

r ev iew should the indicated potential meet investment goals . It is further 

emphas ized that because of a l a ck of detai led annual pro ject ions , the cash 

flows terminate l e ss than half way through the l i f e of the deposit as 

indicated by the r e s e r v e ca lculat ions of 1969. 

The nine cash flows re f lect the effect of the fo l lowing v a r i a b l e s : 

1. Ore r e s e r v e s 

(A) 30, 000, 000 tons @ 0. 205% M o S 2 and 

(B) 36 ,000,000 tons @ 0. 190% M o S 2 

with appropriate s t r ipp ing rat ios for each. 

2. A product ion rate of 10, 000 tons per day in a l l cases . 

3. Costs " h i g h " (H) or c lose to those recent ly achieved and 

n l o w n (L) which we bel ieve can be achieved wi th efficient 

operat ion . 
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4. A l l production sold at Canadian pr i ces of $1. 66, $1 .76 and 

$1 .82 per pound contained molybdenum. Se l l ing and 

general expenses of about $0. 025 per pound have been 

deducted f r o m the above p r i c e s . 

P e r t i n e n t resu l t s are tabulated below and i l l u s t r a t e d g raph i ca l l y on the 

fo l lowing pages. 

M a x i m u m 
Produc t i on R e a l i z e d 

L i f e M o / Y r . P r i c e P V s i n $ 0 0 0 s 
Case (years) (000s l b s . ) (per l b . ) @ 12% @ 14% @ 16% 

2 A L 9 8,497 $1. 66 14,910 13, 973 13, 132 
$1 .76 18,173 17,062 16, 062 
$1 .82 19,865 18,674 17,600 

2 A H 9 8,497 $1.66 6,106 5, 772 5,471 
$1 .76 10,185 9, 579 9, 033 
$1 . 82 12, 632 11,862 11,169 

2 B H 10 7, 959 $1. 66 5,710 5, 361 5, 053 
$1.76 9,879 9, 216 8, 630 
$1 .82 12, 381 11, 529 10,777 

The annual operat ing c r i t e r i a for each of the cases are tabulated at the end 

of th is sec t i on . 
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P V A T 1 2 % 

20 

18 

16 

14 

12 
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8 

1.60 1.65 1.70 1.75 1.80 

REALISED PRICE $ / l b . Mo. (CANADIAN) 

Assumed Production-10,000 tons per day at high (H) and low(L) operating costs 
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P V A T 1 4 % 

1 . 6 0 1 . 6 5 1 .70 1 .75 1 . 8 0 

REALISED PRICE $ / l b . Mo. (CANADIAN) 

Assumed Production -10,000 tons per day at high (H) and low(L) operating costs 
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P V A T 1 6 % 
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1.60 1.65 1.70 1.75 1.80 

REALISED PRICE $ / l b . Mo. (CANADIAN) 

Assumed Production-10,000 tons per day at high (H) and low(L) operating costs 
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B R I T I S H C O L U M B I A M O L Y B D E N U M L I M I T E D 

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

C A S E 2 - A - L 

A s s u m p t i o n s : 

M i l l i n g R a t e : 10, 000 tpd 

C u t - O f f G r a d e : 0. 16% M o S 2 

R e s e r v e s : 30 , 000 , 000 tons @ 0. 205% M o S ? 

L o w O p e r a t i n g C o s t s : 
M i n i n g $ 0 . 4 0 p e r ton m o v e d (p l-W |v<^ 
M i l l i n g $ 0 . 8 0 p e r ton o r e 
L e a c h i n g $ 0 . 0 6 p e r ton ore 
G e n e r a l P l a n t $ 0 . 8 5 p e r ton o r e 

1971 1972 1973 1974 1975 1976 1977 1978 1979 

O r e M i n e d , 000s tons 3, 560 3, 560 3, 560 3, 560 3, 560 3, 560 3, 560 3, 560 1, 515 

M i l l H e a d s , % M o S 2 0.219 0. 219 0. 204 0. 186 0. 212 0. .213 0. 221 0. 175 0. 175 

S t r i p p i n g R a t i o 1. 00 1.00 1. 00 1. 38 1. 50 1. 50 1. 08 0 . 59 0. 81 

M o P r o d u c e d , 000s l b s . 8 , 4 2 0 8, 420 7, 843 7, 151 8, 151 8, 189 8 , 4 9 7 6, 728 2, 863 

C o s t P e r T o n M i l l e d , $ 2. 510 2. 510 2. 510 2. 662 2. 710 2. 710 2. 542 2. 346 2 . 4 3 4 
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B R I T I S H C O L U M B I A M O L Y B D E N U M L I M I T E D 

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

C A S E 2 - A - H 

A s s u m p t i o n s : 

M i l l i n g R a t e : 10, 000 tp.d 

C u t - O f f G r a d e : 0. 16% M o S 2 

R e s e r v e s : 30 , 000 , 000 tons @ 0. 205% M o S 2 

H i g h O p e r a t i n g C o s t s : 

M i n i n g $ 0 . 50 p e r ton m o v e d G- \-$W0 

M i l l i n g $ 0 . 95 p e r t o n o r e 
L e a c h i n g $ 0 . 0 8 p e r t o n o r e 
G e n e r a l P l a n t $ 0 . 9 5 p e r t o n o r e 

1971 1972 1973 1974 1975 1976 1977 1978 1979 

O r e M i n e d , 000s tons 3, 560 3, 560 3, 560 3, 560 3, 560 3, 560 3, 560 3, 560 1, 515 

M i l l H e a d s , % M o S 2 0. 219 0. 219 0. 204 0. 186 0. 212 0. 213 0. 221 0. 175 0. 175 

S t r i p p i n g R a t i o 1. 00 1. 00 1 .00 1 .38 1. 50 1. 50 1. 08 0. 59 0. 81 

M o P r o d u c e d , 000s l b s / 8 , 4 2 0 8 , 4 2 0 7, 843 7, 151 8, 151 8, 189 8 , 4 9 7 6, 728 2, 863 

C o s t P e r T o n M i l l e d , $ 2 . 9 8 0 2 . 980 2 . 9 8 0 3. 170 3. 230 3. 230 3. 020 2 . 7 7 5 2. 885 



B R I T I S H C O L U M B I A M O L Y B D E N U M L I M I T E D 

A s s u m p t i o n s : 

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

C A S E 2 - B - H 

M i l l i n g Rate: 10, 000 tpd 

Cut -o f f Grade : 0 . 1 2 % M o S 2 

R e s e r v e s : 36, 000, 000 tons @ 0.190% M o S _ 

H i g h Operat ing Cos t s : 
M i n i n g $0. 50 per ton moved 
M i l l i n g $0 .95 per ton ore 
L e a c h i n g $0.08 per ton ore 
G e n e r a l P l a n t $0. 95 per ton ore 

1971 1972 1973 1974 1975 • 1976 1977 1978 1979 1980 

Ore M i n e d , 000s tons 3, 560 3, 560 3, 560 3, 560 3, 560 3, 560 3, 560 3, 560 3, 560 3, 540 

M i l l Heads , % M o S 2 0. 201 0. 201 0. 201 0.180 0.171 0. 207 0. 186 0. 202 0. 185 0. 165 

St r ipp ing Rat i o 0. 50 0. 50 0. 50 1. 23 1.18 1.00 1.00 1.00 0 .75 0. 19 

M o P r o d u c e d , 000s l b s . 7, 728 7, 728 7,728 6,921 6, 575 7, 959 7, 151 7, 766 7, 113 6, 308 

Cost P e r Ton M i l l e d , $ 2,730 2,730 2,730 3.095 3. 070 2. 980 2.980 2. 980 2. 855 2. 57 5 



BRITISH C O L U M B I A M O L Y B D E N U M L I M I T E D 

O P E R A T I N G COSTS BY MONTHS, J U L Y 1969 T H R O U G H D E C E M B E R , 1970 

July August September October November December January February March A p r i l 
MINE 1969 1969 1969 1969 1969 1969 1970 1970 1970 1970 

Drilling $ .123 $ .099 $ .132 $ .115 $ .118 $ .228 $ .202 $ .143 $ .120 $ .163 
Blasting .169 .142 .170 .169 .170 .219 .168 .102 .222 .182 
Loading .206 .166 .175 .189 .210 .323 .287 .467 .391 .460 
Truck Haulage .254 .264 .418, .288 .284 . 54,1 .451 611 . 364 .424 
Haulage roads . 033 .015 . 019 .053 .051 "ooT . 059 7052 .032 .073 
Waste Dumps .025 .025 .026 .055 .017 .050 .032 .015 .016 .017 
General mine .370 .224 .193 .109 .235 . 373 .185 . 336 .297 .138 
Deferred expense amortization .160 .163 .158 .156 .152 .151 .152 . 164 .154 .151 
Maintenance shops .038 . 042 . 039 .054 .063 . .090 .094 .099 .087 .090 

Total cost per ton of ore mined $1.318 $1,140 $1.330 $1.188 $1.300 $2.036 $1.630 $1.989 $1.683 $1.698 

Stripping Ratio $1,641 $1.383 $1.172 $1,431 $1,228 $1.071 $2,241 $1,930 $1,485 $1,920 

Total cost per ton of 
material moved $0,499 $0,478 $0,612 $0,489 $0,568 $0,983 $0,503 $0,679 $0,677 $0.582 

July August September October November December January February March A p r i l 
C O N C E N T R A T O R 1969 1969 1969 1969 1969 1969 1970 1970 1970 1970 

P r i m a r y crushing $ .022 $ .018 $ .017 $ .016 $ .026 $ .032 $ .060 $ .058 $ .047 $ .041 
Secondary crushing . 064 .049 .033 .030 .046 .060 .055 .100 .068 .074 
Grinding .172 .111 . 091 .101 .210 .254 .182 .210 .168 .164 
Molybdenite flotation . 078 . 072 .047 . 067 . 064 . 075 . 095 .095 .115 .139 
Concentrate dewatering .018 .009 .010 .011 .017 .026 .014 .015 .019 .025 
Leaching .002 .003 .004 .014 
General concentrator . 060 .041 .047 .042 .065 .106 .076 .062 .074 .078 
F i e l d repair & shops . 006 .005 .006 . 010 ,008 .019 .009 .007 .008 .011 
Handling & loading molybdenite .034 . 031 .029 .037 . 038 .036 .056 .035 .044 .027 

Cost per lb . molybdenum content .454 $ .336 $ .280 $ .314 $ .474 $ .608 $ .549 $ .585 $ .547 $ .573 

May 
1970 

.123 
,183 
.428 
.030 
.011 
.257 
.151 
.067 

May 
1970 

,033 
,114 
. 098 
,013 
, 003 
,053 
,006 
,034 

June 
1970 

,188 
,270 
j6G\3 
,044 
,023 
,226 
.151 
,066 

,090 
,184 
,104 
,016 
,005 
,068 
,006 
, 040 

July August 
1970 1970 

$ .154 $ .118 
.233 .324 

JZL 
.463 .4 02, 
. 095 ."05T" 
.038 .021 

( .034) .187 
.150 .151 
. 080 .020 

,027 
,144 
, 075 
,010 
,004 
, 046 
,006 
, 036 

July August 
1970 1970 

.033 

.035 

.147 

.064 

.011 

.006 

.060 

.021 

.024 

September October November December 

1970 1970 1970 1970 

$ .156 $ .081 $ .099 $ .159 
.135 .181 .132 .184 

.199 .269 .195 .304 

.218 .296 .266 .212 

.027 .008 .036 . 055 

.017 (.001) .008 .009 

.103 .265 .159 .238 

.151 .152 .144 .151 

.044 . 053 .056 .082 

$1,050 $1.304 $1.095 $1.394 

$1,566 $1,011 $0.905 $1,664 

$0,409 $0,649 $0,575 $0,523 

September October November December 
1970 1970 1970 1970 

$ .042 $(.012) $ .029 $ .036 

.039 .028 .023 .050 

.099 .101 .096 .123 

.071 .054 .062 .124 

.009 .014 . 008 .014 

.004 . 005 .005 . 005 

.033 .032 .034 .053 

.011 .010 .011 .014 

. 030 .038 .037 .037 

$ .338 $ .270 $ .305 $ .456 
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B R I T I S H C O L U M B I A M O L Y B D E N U M L I M I T E D 

S U M M A R Y O F OPERATING COSTS AND PRODUCTION STATISTICS BY MONTHS 
J U L Y 1969 THROUGH J A N U A R Y 1971 

(taken from Company records) 

^OST S U M M A R Y 

M ine 
Concentrator 
General Plant 
Total Per Ton Ore Mined 
Total Per L b . Mo 

Produced 
j 

PRODUCTION STATISTICS 

MINE 
Days Operated 

j- Ore Mined - tons 
: Waste Moved - tons 

Total Material - tons 
Stripping Ratio 
Ore Mined, tpd 

C O N C E N T R A T O R 
Days Operated 
Ore Mil led - tons 
Ore Mi l led /day - tons 
M i l l Heads, % M 0 S 2 
M i l l Recovery, %MoS£ 
Mo Produced, lbs. 
Concentrate Assay, 

% M o S 2 

1969 1970 1971 1969 1970 

J u l . Aug. Sep. Oct. Nov. Dec. Jan. Feb, M a r . A p r . May Jun. Jul . Aug. Sep. Oct. Nov. Dec, Jan. 

$1,318 $1,140 $1,330 $ 1. 188 $1.300 $2,037 $1.630 $1,989 $1.683 $1.698 $1,394 $1,700 $1,606 $1,497 $1,051 $1,304 $1.095 $1. 395 $1.39 $1.351 $1,458 

1.034 .978 .811 .858 .988 1.200 1. 143 1.297 1. 156 1.089 .895 . 878 1.020 .882 .847 . 657 .7 50 1. 014 1. 10 1.033 .936 

1.493 1. 512 1. 384 1.453 1. 527 2. 239 2.075 2. 057 1 .901 2. 169 1. 575 1. 678 1.726 1.612 1. 362 1. 180 1. 150 1.748 1. 17 1.752 1. 622 

$3,845 $3.630 $3.525 $3,499 $3.815 $5,476 $4.848 $5. 343 $4,740 $4,956 $3,864 $4.256 $4.352 $3,991 j $3,260 $3,141 $2,995 $4.157 $3. 66 $4.136 $4.016 

$1.689 $1.247 $1.216 $1.280 $1.832 $2,778 $2. 325 $2,414 $2. 242 $2. 605 $1.633 $2. 577 $1.533 $1,815 $1.299 $1.291 $1,217 $1.869 $1.77 $1,751 $1,761 

26 26 26 28 25 30 30 26 28 26 26 26 26 26 25 26 25 25 316 315 

219,791 217,373 234,833 238,825 210,725 190,599 163,795 168,154 186,543 179,322 217,888 215,741 226,331 217,495 263,926 305, 110 312,623 236,300 209,400 2, 356, 514 2, 693, 228 

360,780 300,540 275, 340 341,880 271,245 204,260 367,055 324,420 276,960 344,340 323,000 347,200 358,980 490,440 413,340 308,035 282, 780 393,180 203,118 3,466, 618 4,229,730 
580,571 517,913 510,173 580,705 481,970 394,859 530,850 492, 574 463, 503 523,662 540,888 562,941 585,311 707,935 677,266 613,145 595,403 629,480 412,518 5,823,132 6,922,958 
1. 641:1 1.383:1 1. 172:1 1.431:1 1. 288:1 1.071:1 2. 241:1 1.930:1 1.485:1 1. 920:1 1.482:1 1.609:1 1. 586:1 2. 255:1 1. 566:1 1.010:1 0.905:1 1. 664:1 0.97:1 1.471:1 1.571:1 

8,454 8, 361 9, 032 8, 529 8,429 6, 353 5,460 6,467 6, 662 6,897 8, 380 8, 298 8,705 8,365 10,557 11,735 12, 505 9,452 7,457 8, 550 

31 31 30 30 30 31 31 28 31 30 31 30 31 31 \ 30 31 30 27 30 362 361 

214,901 222,263 234,833 238,825 210,725 190,599 163,795 168,154 186,543 179,322 217,888 215,741 226,331 217,495 363,926 305,110 312,623 236,300 209,400 2, 362,752 2, 693, 228 

6, 932 7, 170 7, 828 7,961 7,024 6, 148 5, 284 6, 006 6,018 5, 977 7,029 7, 191 7, 301 7,016 ! 8,798 9,842 10,421 8,752 6, 980 6, 527 7,460 
0. 214 0. 249 0. 238 0. 235 0. 167 0. 176 0. 181 0.185 0. 194 0. 178 0. 193 0. 174 0. 243 0.205 ! 0. 228 0.219 0. 213 0. 193 0. 176 0. 217 0.203 

91.725 90.514 89.671 89.673 89.384 89.192 90.713 89.641 89.509 87.983 91.373 87.283 89.679 91.073 1 91.504 92.732 91.962 91,272 88.90 89.701 90.687 

*500,257 632,789 680,471 652,632 438,710 375, 665 341,595 372,106 394,429 341,174 515, 601 356,311 642,590 478,220 j 
i 

662,430 742,167 769,045 525,637 433, 745 5, 567, 709 6,141,305 

93.277 94.141 92.119 92.795 89. 529 90.063 92. 313 91.909 88.622 89.735 93.256 90.804 94.429 93.230 93.669 90.560 91.420 93.338 91.40 91.590 92.070 

Based on corrected weights 
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