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PREFACE 

T h i s  r e p o r t  i s  a p r e l i m i n a r y  f e a s i b i l i t y  s t u d y  t o  

de t e rmine  t h e  economics of  p roduc ing  3 bagged b a r i t e  product  from 

b a r i t e  deposits o c c u r r i n g  i n  and around Atan Lake i n  tile C a s s i a r  

District  o f  Northern B r i t i s h  Columbia. 

i n d i c a t e d  extensive c o a r s e - g r a i n e d  b a r i t e  m i n e r a l i z a t i o n  i n  pxls 

and lenses ,  o c c u r r i n g  w i t h i n  a few feet  o f  t h e  s u r f a c e .  'Thc 
d e p o s i t  i s  a p p a r e n t l y  o f  h i g h  p u r i t y  and s u i t e d  t o  s e l e c t i v c  

mining ( 6 c f c r c n c e : -  Report  on t h e  Atan Lake P r o p e r t y  by [ I .  I < .  

Cochrane, P .  Erlg.) 

B u l l d o z e r  t r e n c h i n g  has 

c 
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GENERAL 

Elining Methods 

7- - 

I t  i s  a n t i c i p a t e d  t h a t  e x c a v a t i o n  o f  t h e  b a r i t e  can b-e 
- . ,  

performed wi th  a backhoe and t h a t  t h e  n a t u r e  o f  t h e  d e p o s i t  a d a p t s  

i t  t o  s c l c c t i v e  mining. 

Mi11 Location 

Assuming t h a t  t h e  p r o s p e c t i v e  customers  are p r e p a r e d  t o  

purchase t h e  product  on an F . O . B .  m i l l  b a s i s ,  t h e  m i l l  s i t e  must 

be chosen t o  be convenient  t o  normal t r u c k i n g  r o u t e s  and,  p r e f e r -  

a b l y ,  t o  a community where e s t a b l i s h e d  accommodation f a c i l i t i e s  
a r e  a v a i l a b l e .  The s h o r t e s t  h a u l  d i s t a n c e  from t h e  mine s i t e  t o  

the Alaskan H i  gliway i s  86 m i l e s ,  t o  tlic Natsoli I,ahc se t  t l c \ i n t ~ ~ i t .  

T h i s  l o c a t i o n  a f f o r d s  access t o  Canadian d r i l l i n g  o p e r a t  ions arid 

a l s o  t o  a p o t e n t i a l  market i n  Alaska, through Skagway. 

t h e  proposed r a i l w a y  e x t e n s i o n  t o  Lower Pos t  m a t e r i a l i z e ,  a Watson 

Lakc l o c a t i o n  would s t i l l  b e  favoured .  

c o s t s  ( e x c l u s i v e  o f  h a u l a g e )  from t h e  m i l l  t o  t h e  r a i l w a y  l o a d i n g  

yard would be  i d e n t i c a l ,  whether  t h e  m i l l  is a t  Watson Lake  o r  

Lower P o s t .  

then only b e  assumed by t h e  p r o d u c e r ,  i f the m i  1w;iy becorws a 

r e a l i t y .  

Should 
0 

I n  t h i s  e v e n t ,  h a n d l i n g  

The haulage  c o s t  from Watson L a k e  t o  Lower Fost  need 

Hi 1 l i n g  Requirements -- 

The f i n i s h e d  product  must have a minimum s p e c i f i c  

g r a v i t y  o f  4 . 2 0  g /cc  and c o n t a i n  less t h a n  250 ppm o f  s o l u b l e  

a l k a l i n e  e a r t h  metals as ca lc ium.  The d a t a  a v a i l a b l e  t o  da te  

indicates t h a t  sclectivc niiriiiig wiI  1 crisurc thcsc spcci f i c a t  ions .  

The proposed mi11 c i r c u i t  i s  i i i tcnded t o  rc-cliice the m i  1 1  feed t o  

95% p a s s i n g  325 mesh (U.S. s i e v e  No.) and t o  pack i t  i n t o  100-lb 

bags f o r  s h i p p i n g .  



N i  11 Capaci ty  

The b a s i s  f o r  a l l  m i l l i n g  c a l c u l a t i o n s / c o s t s  i s  t h a t  

an i n i  t i  3 1  protltict i on o f  2 0  ,000 toil:; 1 ~ 3 1 -  y c ; ~  r -  i s iwli i i  i - c - t l  w i tli :I 

p o s s i b I c  f u t u r e  exparision o f  f t l c i l i  t i c s  t o  i n c r e a s e  proclciction 

t o  40,000 t o n s  p e r  y e a r .  

c o n t r i b u t e  a p p r e c i a b l y  t o  t o t a l  m i l l i n g  c o s t s ,  an e i g h t - h o u r  clay, 

f ive-day  weck, i s  proposed.  

251 days i s  assumed, which, a t  98% a v a i l a b l e  m i l l  t i m e ,  will 

g i v e  246 o p e r a t i n g  days.  I n i t i a l l y ,  t h e n ,  t h e  p l a n t  must be  

capable  o f  p r o c e s s i n g  82 t o n s  p e r  day,  and l a t e r ,  164 t o n s  p e r  

d : i y .  

t l  I Y ~ W  i rig:; ; i n %  c i i c -  105 c d  i 11 t Iic a ~ ~ p c i i ~ l  i x . 

Because o p e r a t i n g  l a b o u r  c o s t s  

On t h i s  b a s i s ,  an o p e r a t i n g  y e a r  o f  

A proposcd flowslicct arid prcl i i t i i  ri;iry clclrii  I i i i i c t n t  1:iyorit 

Ore Haulage and S t o c k p i l i n g  

Because o f  t h e  haulage  d i s t a n c e  from mine t o  mi l l ,  and 

t h e  v a r y i n g  p r o d u c t i o n  rates a n t i c i p a t e d ,  p r o v i s i o n  has  bccn niade 

f o r  t h e  c o n s t r u c t i o n  o f  a 175-ton s t o c k p i l e  a t  tlie m i l l  s i t e .  

The p i l e  would be e n c l o s e d  t o  p r e v e n t  p r e c i p i t a t i o n  from i n c r e a s i n g  
c 

passed through an % i n c h  g r i z z l y  and t r a n s p p r t e d  t o  t h e  e n c l o s e d  

s t o c k p i l e .  Froiii t h e r e ,  material would be drawn, on demand, i n t o  

t h e  pr imary c r u s h i n g  c i r c u i t .  

P r i m a r y  Crushing 

I n i t i a l  s i z e  r e d u c t i o n  is t o  be pcr.forrnc~t1 i r i  ;I Il:i:c.mag 

iiiipnct crrislicr, s izct l  t o  haridlc up to  30 toris 1)cr Iiour.  

throughput  would be 2 0 . 4  t o n s  p e r  hour  f o r ,  a t  tlie lowcr c a p a c i t y ,  

f o u r  hours  p e r  clay and,  a t  t h e  h i g h e r  capac i t ) r ,  e i g h t  hours  p e r  

day.  

Noriiial 

Product  would be  100% p a s s i n g  3/8" m a t e r i a l .  



@ 3 .  

Fine Ore S t o r a g e  

b : i r 1 i m n 1  s t o r a g e  c a p a c i t y  (SO tons)  has Iwcn provided  
t o  allow s u r g e  c a p a c i t y  between t h e  c r u s h i n g  and g r i n d i n g  s t a g e s .  

Grinding,  C l a s s i f i c a t i o n  and Drying 

S i z e  r e d u c t i o n  from 100% p a s s i n g  3/8" m a t e r i a l  t o  95% 

p a s s i n g  325 mesh material i s  performed i n  a Raymond 1-01 1 c . r  mi1 1 /  

double whizzer  c l a s s i f i e r  combinat ion.  The macliine i s  a i r - s w e p t  

t o  convey f i n i s h e d  product  t o  t h e  cyc lone  s e p a r a t o r .  

s i z e d  t o  p r o c e s s  20 .4  t o n s  p e r  h o u r  and w i l l  b e  r e q u i r e d  t o  run 

f o r  f o u r  hours  p e r  day a t  t h e  lower p r o d u c t i o n  ra tes .  

furnace  has been i n c l u d e d  t o  m a i n t a i n  t h e  p r o d u c t  a t  l e s s  t h a n  1% 

mois ture  and would be  o p e r a t e d  i f  t h e  mined material c o n t a i n e d  a 

mois ture  c o n t e n t  above t h i s  v a l u e .  Thc cost  o f  opcrtit i c l i i  o I' thc  

d r y c  I* h;is l > t ~ r b n  i iic 1 c ic l cd  i t i  'I'd) 1 e 13. Olw 1-a t i 011 c) F tlic d t * y ~ a  1- w ~ t l l  tl 

n e c e s s i t a t e  v e n t i n g  above normal volumes o f  w e t  a i r  from tlie 

g r i n d i n g  c i r c u i t  and a d u s t  c o l l e c t o r  i s  provided t o  reclaim t h e  

c a r r y - o v e r  of  f i n e  s o l i d s .  

The u n i t  is  

A h o t  a i r  

Product S t o r a g e  and Bagging - 



Power Rcqui rcments --- ---- 

l’rovision lias been made i n  thc c a p i t a l  and c o n s t r u c t i o n  

c o s t  e s t i m a t e s  f o r  a g e n e r a t i n g  p l a n t  c a p a b l e  o f  producing  800 kw, 

t o g e t h e r  w i t h  a small g e n e r a t o r ,  o f  15 kw c a p a c i t y ,  f o r  s u p p l y i n g  

power t o  l i g h t s  arid packaging equipment .  

would l x  used d u r i n g  p e r i o d s  when o n l y  t h o s c  p i eces  o f  equipment 

fed by i t ,  a r e  r e q u i r e d  t o  o p e r a t e .  

The s m a l l  g e n e r a t o r  

S t e w a r t  C o n s t r u c t i o n  Ltd.  o f  Cassiar s u p p l i e d  a 

p r e l i m i n a r y  e s t i m a t e  o f  upgrading  t h e  road  from Good Hope Lake 

c u t - o f f  t o  Atan Lake a t  $234,780. This  would p r o v i d e  a 24- foot  

wide road ,  w i t h  s c r e e n e d  g r a v e l  t o p ,  and i n c l u d e s  c u t t i n g  b r u s h  

and i n s t a l l i n g  c u l v e r t s .  A f u t u r e  f e a s i b i l i t y  s t u d y  would i n c l u d e  

recommendations f o r  maximum road  wid th  which might p r o v i d e  a lower 

e s t i m a t e  than t h a t  o b t a i n e d .  

Equipment and C o n s t r u c i i o n  Cos ts  

‘Table A i n c l u d e s  e s t i m a t e d  equipment and c o n s t r u c t i o n  
c o s t s  i n c l u s i  vc o f  road improvements and powcr g e n c r a t  i n g  p l a n t  

i n s t a l l a t i o n ,  b u t  e x c l u s i v e  of  land  c o s t s  :id mining c q u i p ~ ~ i c n t  c o s t s .  



Estimatc?dOl,erat ing --- - Costs  

Estimated o p e r a t i n g  c o s t s  t o  produce 20,000 t o n s  p e r  y e a r  

and 40,000 tons p e r  y e a r  o f  bagged b a r i t e  are p r e s e n t e d  i n  Table  B.  

The b a s i s  f o r  t h e  f i g u r e s  i s  as f o l l o w s :  

Item 2 :  Haulage c o s t  of  7 .5g/ ton  mile based on 

e s t i m a t e d  f i g u r e  s u p p l i e d  by t h e  White Pass 

6 Yukon Route Trucking Company f o r  haulage  

o f  35-ton l o a d s  i n  rear dunip t r u c k s .  

Haulage d i s t a n c e  from Atan Lake t o  Watson 

Lake is 86 miles. 

I ten) 3 :  Mil 1 o p e r a t i n g  c o s t s  i n c l u d e  one l e a d  hand 

a t  $7/hour  and one o p e r a t o r  a t  $5/hour .  
P 

rtcnl 4 :  T o t a l  power c o s t s  computed from t h e  o i l ,  

d iese l  f u e l  and nraintenancc requi  rcbments o f  

an 800 kw 11-399 c a t e r p i l l a r  d i c s e l  gei ierator  

running,  a t  t h e  lower c a p a c i t i e s ,  f o r  four  

hours  p e r  8-hour s h i f t  and, a t  t h e  h i g h e r  

c a p a c i t i e s ,  f o r  e i g h t  hours  p e r  8-hour  s h i f t  . 
A t  t h e  lower c a p a c i t y ,  a l lowance  has been 

made f o r  o p e r a t i n g  a 15 kw g e n e r a t i n g  p l a n t  

d u r i n g  t h e  remaining f o u r  hours  o f  t h e  s h i f t .  

The f i g u r e s  are  i n c l u s i v e  of l i g h t i n g  and 

I i c b ; i t i r i ! !  o f  thc p l ; i r ~ t  . A 1  1 f’iic.1 I j i - i c * c b * ;  I I S P ~ I  

W L ~ I - C  stil)plictl by 1’x-i f i c  l’cst twlcui i i~  L t d .  , ; IS  

1: .O . 1 3 .  Watson L a k c .  

6 .  



TABLE A 

I T E N  Z E D  EQUIPPENT AND CONSTRUCTION COSTS 

Equipment I n s t a l  l e d  
c o s t  Item c o s t  , 

$ $ ---- -_ - 

1 .  Bui ld ing  Requirements 

- Truck Dump 
- e r e  S t o r a g e  
- Process  B u i l d i n g  

9 ,880  
60,550 

392,000 

2 .  Ore Conveyors and G a l l e r i e s  10,000 22 ,878  

3 .  Bins 

- Truck Dump Bin 
- Fine Ore Bin 
- Product  S t o r a g e  Bin 

5,000 
4,550 

27 ,000  

7,500 
6 , 8 2 5  

40,500 

4. Hazemag Impact Crusher  12 ,000  15,000 

6 .  I<ol le r  M i  1 1  and A n c i l l a r y  Equi.picnt 172,000 2 1 s ,000 

5 .  Bucket E l e v a t o r  5 ,000  6 ,250  
c 

7 .  Air l l c a t c r  2 2 ,000 27  ,000 

8 .  i : l c c t r i c  !lotors p l u s  Swi tchgear  and Wiring 43 ,768  6 7 , 2 4 3  

I). Nag F i  l t c r  ~ 1!1,000 22,800 

10.  Packaging blachinery 7 ,000  9,100 

11.  Product  Conveyors and Misce l laneous  Chutes 19,800 25,300 

1 2 .  Bag Conveyors 3,100 3,600 

13. F o r k - l i f t  Truck (3,000 l b  c a p a c i t y )  9 ,000 

14 .  E l e c t r i c i t y  g e n e r a t i n g  c o s t s  @ $ 1 5 0 / k w ,  

15.  15 kw Genera tor  P l a n t  f o r  l i g h t i n g  and 

16. Road Improvements t o  f o r e s t r y  s p e c i f i c a -  

i n s t a l l e d  a t  800 kw c a p a c i t y  

packaging equipment 

t i o n s  - 2.1 f e e t  widc 

17. 100 scf'rn Conipressor 

Sub-Tot a1 

18.  I :ng ineer ing ,  C o n s t r u c t i o n  Management 
and Company Overhead ;it 12.5'' o f  t o t a l  
l e s s  Item 16 

19.  Contingency a t  10% o f  t o t a l  

i3o-m I, 

6 , 4 0 0  

3 ,000  

,359,618 

120,000 

8,000 

234,780 

it, 500 

1,307,706 

134,116 

130,771 

1 ,572 ,593  

. I  



--- 

I 
Item 5 :  

Item 6:  

Item 7 :  

Iteiii S :  

Item 9 :  

Bag p r i c e s  suppl ied  by Bonar G Bemis L t d . ,  
a t  $136.10/1,000 bags,  F . O . B .  Vancouver. 

T h i s  c o s t  has been assumed t o  allow f o r  a 

permanent mil lwright  who would perform 

prevent ive  maintenance and  cmcrgcncy . 

rcpai rs t o  mining and m i  11 i 111; q u i  p i c n t  . 

Charge based on replacement arid wear o f  

equipment components. 

Supervis ion i s  allowed f o r  one overseer  

f o r  t h e  superv is ion  o f  t h e  m i n i n g ,  m i l l i n g  

and  marketing ope ra t ions .  

T h i s  cost  i s  included as a contingency t o  

cover t h e  e x t r a  fue l  c o s t s  incur red  i n  

processing mined mater ia l  conta in ing  over  

1 %  moisture. 

W i t  



TABLE B 

ITEMIZED OPERATING cos'rs 

L1 

I tem 20,000 tons /yea r  40,000 tons /yea r  

1.  Niii i i ig c o s t s  1.47 9 .9  0 .73  5 . 7  

2 .  I-laulage c o s t  @ 7.5#/ ton  mile 6.45 43 .1  6.45 50.2 

3 .  Mill ope ra t ing  c o s t s  1.17 7 .8  0.59 4 . 6  

4 .  T o t a l  power c o s t s  

5 .  Uagging c o s t s  @ 14.6#/bag 
r 

6 .  Maintenance c o s t s  f o r  mi ning 
and m i l l i n g  ope ra t ions  - 
one mi l lwr ight  @ $7/hour 

7 .  Maintenance supp l i e s  

8 .  Supervis ion - 
one foreman @ $9/hour  

9 .  Contingency c o s t  f o r  d ry ing  
each per  cent  o f  w a t e r  over  
1 %  pcr t o n  o f  fcccl 

I .18 7.9  1.16 

2.92 

0.69 

0.20 

19 .5  2 . 9 2  

4 .6  0.34 

.. 
1 .3  0.20 

9 .1  

22.8 

2.6 

1.6 

0.88 5 . 9  0 .44  3 .4  

14.96 1 0 0 .  0 1 2 . 5 5  100.0 

0.  09 0 .09 



RECOMMENDATIONS FOR A 

9.  

In  o r d e r  t o  p r o v i d e  a more d e t a i l e d  f e a s i b i l i t y  s t u d y ,  t h e  
f o l l o w i n g  work  i s  i n d i c a t e d :  

1 .  I n i t i a t i o n  o f  a m i n i n g  s tudy  t o  i n c l u d e  the o p t i m i z a t i o n  

o f  mining methods,  t r u c k i n g  p r o c e d u r e s  and  s c h e d u l e s ,  and t h e  feasib- 

i l i t y  o f  s e l e c t i v e  min ing .  

2 .  A r c h i t e c t u r a l  i n v e s t i g a t i o n s  of  a v a i l a b l e  s i t e s  i n  and 

around Watson Lake. 

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

The p r o d u c t i o n  o f  d e t a i l e d  s i t e  and  b u i l d i n g  drawings  would e n a b l e  

a p r e c i s e  estimate t o  be p r e p a r e d .  

T h i s  would a l l o w  p l a n t  l a y o u t  t o  be d e t e r m i n e d  

3 .  Elec t r ica l  * e n g i n e e r i n g  s t u d i e s  would i n c l u d e  an economic 

a n a l y s i s  o f  power g e n c r a t  i n g  equipinent. ;iv;ii l a b l e ,  togctlicr- w i t h  

o p e r a t i n g  c o s t s .  

0 

4 . Enginecr i r ig  and  d r a f t i n g  work \ ~ o u l c l  i n c l u d e  t h e  p r e p a r a -  

t ion  o f  d e t a i l e d  l a y o u t  d r a w i n g s ,  c o s t  estimates and equ ipmen t  

s e  lei: t i  on.  

5 .  Any t e s t w o r k  which would be n e c e s s a r y  t o  e s t a b l i s h  t h e  

a m e n a b i l i t y  o f  the d e p o s i t  f o r  t r e a t m e n t  as proposed. 



700 liiiginccr-i ng llotirs, ;it $ ~ ~ / I I c ) L I I -  

Commun i cat i 011s 

S i t e  'Trips 

Report P repa ra t ion  

$15,500 

1 . so0  

The fol lowing times and charges  are a l l o t t e d  f o r  t h i s  w o r k :  

Mining Engineer ing S t u d i e s  250 hours  

A r c h i t e c t u r a l  S t u d i e s  50 hours  

S t r u c t u r a l  S t u d i e s  50 hours  
Ple c h an i c a 1 P ro  ces s i ng 150 hours  

E l e c t r i c a l  Engineer ing 50 hours  

P r o j e c t  Engineer ing 150 hours  

700 hours  

$14,000 

200 

500 

800 
7 

Contingency 

TOTAL $17,000 
c 



CONCLUSIONS 

Pre l iminary  s t u d i e s  i n d i c a t e  t h a t  t h e  c o s t  o f  c o n s t r u c t i n g  

a m i l l  capable  o f  reducing a maximum of  40,000 t o n s  o f  b a r i t c  p e r  

yea r  t o  a s a l e a b l e  s i z e ,  and packaging i t  i n  100- lb  bags will be  

$1,572,593. 

The es t imated  c o s t  o f  producing t h i s  product  i s  $14.96 p e r  

ton a t  20,000 tons  p e r  y e a r ,  and $12.83 p e r  t o n  a t  40,000 tons  p e r  

yea r .  

packaging c o s t s ,  and r e p r e s e n t  an es t imated  F.O. B. Watson L a k e  p r i c e .  

These f i g u r e s  are i n c l u s i v e  of mining, t r u c k i n g ,  m i l l i n g  and 

The economic f e a s i b i l i t y  o f  t h i s  p r o j e c t  depends wholly on 

the  assumption t h a t  t h e  product  i s  s a l e a b l e  on an F.O.B. Watson Lake 

b a s i s .  

the  producer  would have t o  be cons idered  as a major  f a c t o r  i n  eva lu-  

a t i n g  t h e  informat ion  'contained i n  t h i s  r e p o r t .  

Any a d d i t i o n a l  product  t r a n s p o r t a t i o n  charges  i n c u r r e d  by 


