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E S T I M A T E D ' . C O S T OF B A R Y T E S P R O D U C T I O N 

3. 

Soao BARYTES CO. LTD. 
— T '— 

A b s t r a c t 

Minera l d r e s s i n g methods p roposed f o r t r e a t m e n t of o r e 
f rom S»Ao B a r y t e s Co. L td . a r e a s s e s s e d , a n d e s t i m a t e s 
p r e p a r e d f o r t r e a t m e n t c o s t s a t a l t e r n a t i v e s i t e s . P o r t . 
Augusta i s recommended. 

1 . Summary. 

a . E s t i m a t e s have been p r e p a r e d f o r c a p i t a l and 

o p e r a t i n g c o s t s of a m i l l to t r e a t b a r y t e s f rom Orapar inna 

(S.A. B a r y t e s Co,, L t d „ ) a The f i n a l p roduce i s ground and 

bagged r eady f o r m a r k e t i n g . 

b . A g r a v i t y m i l l u s i n g j i g s and a t a b l e i s recommended 

f o r t h e b e n e f i c i a t i o n of t h e ba ry t e s . . 

Co Dry g r i n d i n g of t h e c o n c e n t r a t e i s p r e f e r a b l e to wet 

g r i n d i n g and i s c h e a p e r . 

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

would be f i r s t g r a d e , and h a l f second g r a d e market c l a s s -

i f i c a t i o n . This i s p a r t l y dependen t on mining methods 

a d o p t e d . 

e . A m i l l l o c a t e d a t P o r t Augusta r e q u i r e s t h e same 

c a p i t a l a s a m i l l l o c a t e d any f u r t h e r s o u t h , bu t has t h e 

l o w e s t o p e r a t i n g c o s t s of t h e s i t e s examined. 

f . I t i s e s t i m a t e d t h a t a m i l l could be e s t a b l i s h e d f o r 

a c a p i t a l c o s t of £160 ,000 and produce 1 0 , 0 0 0 t o n s p e r y e a r 

of b a r y t e s a t P o r t Augusta f o r £ 1 0 . 1 1 . 0 p e r t o n naked. 

Mining c o s t s must be added t o t h i s amount . 

g0 E s s e n t i a l o p e r a t i n g s t a t i s t i c s - a r e a s f o l l o w s . 

T r a n s p o r t f rom Mine to P o r t Augusta. 12 ,500 t o n s per year 
crude b a r y t e s . 

Power a t M i l l . - 1 3 7 Kw 
w a t e r . 12 ,500 , 000 g a l l o n s / y e a r . 
Manpower. 14 o p e r a t o r s , 4 s t a f f . 



2. I n t r o d u c t i o n . 

The South A u s t r a l i a n Ba ry t e s Co. Ltd. has proposed 

e r e c t i o n o f a m i l l f o r upgrad ing Orapar inna b a r y t e s t o 

produce a ground bagged' p roduc t ready f o r marke t . 

This r e p o r t d e t a i l s p r e l i m i n a r y e s t i m a t e s f o r t he 

c o s t s of s e t t i n g up and . ope ra t ing such a m i l l a t v a r i o u s 

. s i t e s , namely Orapa r inna , Hawker, Quorn, P t . Augusta, 

P t . P i r i e , and Ade la ide . 

Costs e s t i m a t e d i n t h i s r e p o r t i n c l u d e t r a n s p o r t 

from the mine th rough to p r o d u c t i o n of t he f i n i s h e d p r o d u c t . 

This i n c l u d e s / e x t r a commitments t h a t may be n e c e s s a r y , such 

a s power s u p p l i e s , hous ing r e q u i r e d by m i l l l a b o u r , i n t e r e s t 

and d e p r e c i a t i o n . 

However, c o s t of mining up to d e l i v e r y to t h e mine 

b i n s , mine s e r v i c e s , and t h e community r e s u l t i n g from mining 

o p e r a t i o n s a r e not i n c l u d e d , and t h e s e c o s t s must be added 

to t h e m i l l o p e r a t i n g c o s t s to a r r i v e a t t h e f i n a l p r o d u c t i o n 

c o s t . 

The m i l l has been des igned wi th c a p a c i t y t o produce 

10 ,000 t ons of ground and bagged b a r y t e s a y e a r . This i s 

t h e market a v a i l a b l e e s t i m a t e d by S.A„ B a r y t e s Ltd. 

P r e l i m i n a r y l a y o u t s f o r bo th wet and dry g r i n d i n g have been 

p repa red . . E s t i m a t e s f o r ' t h e s e a r e i n c l u d e d . A p r e l i m i n a r y 

l a y o u t i s a l s o i n c l u d e d showing a dry g r i n d i n g m i l l a t a s i t e 

proposed by t h e Commonwealth Rai lways a t t h e i r c o a l h a n d l i n g 

a r e a , 
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Market Requi rements . 

The market i n A u s t r a l i a appea r s to be f o r two main 

g r ades % 

( i ) "A" g r a d e f o r t h e p a i n t i n d u s t r y . 

Here t h e main c o n s i d e r a t i o n s a r e c o l o u r and a 

c o n s i s t e n t p r o d u c t . The p a i n t i n d u s t r y has g e n e r a l l y been 

t a k i n g what i t can g e t and i s somewhat a t t h e mercy of t h e 

s u p p l i e r , bu t could o b t a i n s u p p l i e s from Germany and e l sewhere 

i f t he s t a n d a r d o f t he l o c a l p r o d u c t d e t e r i o r a t e d . They 

p r e f e r a r e f l e c t a n c e of abou t 92 on the "Eel" r e f l e c t o m e t e r 

bu t p robab ly would a c c e p t a s l i g h t l y lower f i g u r e i f a con-

s i s t e n t p roduc t was assured , , Colour i s i m p o r t a n t f o r l i g h t 

co loured p a i n t s . When pigments a r e added f o r t he d a r k e r 

c o l o u r s t h e b a r y t e s co lou r i s n o t so c r i t i c a l , A p r o d u c t 

f i n e enough t h a t n o t ' m o r e than C o pe r cen t w i l l s t a y on a 

200 mesh s c r e e n i s r e q u i r e d . There a p p e a r s .to be no s t a n d a r d 

s p e c i f i c a t i o n used i n t he i n d u s t r y . 

( i i ) " I n t e r m e d i a t e " g r a d e ; used by t h e o i l i n d u s t r y . 

The r e q u i r e m e n t h e r e i s f o r a c e r t a i n s p e c i f i c 

g r a v i t y , namely 4 . 2 , and c o l o u r i s of no consequence . Var ious 

g r a d e s of f i n e n e s s a r e demanded. See Table No, 1 f o r . 

s p e c i f i c a t i o n . 

There i s a l s o a market a v a i l a b l e i n t he r u b b e r and 

paper i n d u s t r y . 

The r e q u i r e m e n t s of i n d u s t r y g e n e r a l l y a p p e a r some-

what con fused , a p p a r e n t l y r e s u l t i n g from t h e f a c t t h a t they 

a r e f o r c e d to t a k e wha tever i s a v a i l a b l e , I f however, a 

b a r y t e s i n d u s t r y i s e s t a b l i s h e d , and a s s u r e d q u a l i t y p r o d u c t s 

' a r e produced, i t i s a n t i c i p a t e d t h a t p robab ly f o u r s t o c k 

l i n e s would be s u f f i c i e n t , namely two g r a d e s of f i n e n e s s i n 

both "A" g r a d e and " I n t e r m e d i a t e " grade« 
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The d e m a n d . i s e s t i m a t e d a t 10 ; 000' t o n s of ground 

b a r y t e s p e r y e a r , 40 p e r c e n t o f which w i l l be A g r a d e 

and t h e r e m a i n d e r B g r a d e , 

ThBLS NO, 1 

BARYTES SPECIFICATIONS A^D PRICES 

Company Grade S p e c i f i c a t i o n s P r i c e p e r t o n 

S.N. Rodda & Co. S u p e r f i n e 0 . 1 $ max, + 300 mesh 

F i n e 

C a l t e x Oi l P t y . L t d . F i n e 

S t a n d a r d Oi l (Wn) 

V i c t o r i a n f i r m . S u p e r f i n e 

0 , 1 $ max. + 200 mesh 

None +• 100 mesh 
96 % - 200 mesh 
80% - 325 mesh 

33% - 2 00 mesh 
92-96$ - 325 mesh 

A Grade 
£28. 2. 0 
B Grade 
£ 1 8 . 1 7 . 6 

A Grade 
£25 . 2 . 0 

B Grade 
£ 1 6 . 1 7 . 6 

A Grade 
£ 2 6 . 1 5 . . 0 

B Grade 
£19 . 5 . 0 
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4» Mining and Treatment 

The p r o p o s a l i s to s e l e c t i v e l y .mine, tviio p r o d u c t s . 

( a ) High c l a s s o re f o r p r o d u c t i o n of "A" g rade m a t e r i a l . 

(b) S e c o n d c l a s s o re to be combined w i th e x i s t i n g dump 

m a t e r i a l f o r p r o d u c t i o n of " I n t e r m e d i a t e " g rade 

m a t e r i a l » 

These p r o d u c t s from s e l e c t i v e mining would be c a r t e d 

s e p a r a t e l y week and week a b o u t . Road t r a n s p o r t f rom mine 

t o r a i l head would be by c o n t r a c t w i t h o w n e r - d r i v e r s and a 

r a t e of 7 0 / - p e r t o n has been assumed. 

Trucks would normal ly load d i r e c t i n t o r a i l t r u c k s 

by means of a ramp. when r a i l t r u c k s a r e not a v a i l a b l e a 

s t o r a g e s l a b a l r e a d y e x i s t i n g could be used , and l o a d i n g 

from t h e r e would be by f r o n t end l o a d e r . 

This ' e s t i m a t e has assumed t h e u s e of hopper bot tom-

dumping r a i l t r u c k s , b u t i f t h e s e a r e no t a v a i l a b l e l a b o u r 

cha rges w i l l be i n c r e a s e d . 
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o_ S e l e c t i o n of Mineral D r e s s i n g Method. 

The r e p o r t of t he Department; of Mines, MT 71 d e a l i n g 

w i th "The Recovery of Ba ry t e s from Dumps a t Orapar inna" 

l i s t s r e s u l t s by v a r i o u s t r e a t m e n t methods , namely: 

( a ) Heavy media s e p a r a t i o n . 

(b) J i g g i n g . 

(c) T a b l i n g . 

(d ) n o t a t i o n . 

( e ) Magnetic s e p a r a t i o n . 

( f ) E l e c t r o s t a t i c s epa ra t i on . -

Reasonable r e s u l t s were o b t a i n e d by the f i r s t t h r e e 

methods on ly , which may be summarized a s fol lows 6 , 

TaBLE No. 

Mineral D r e s s i n g Summary 

Treatment 

Heavy Media 

J i g 

Table 

J i g + t a b l e 

Feed 

S ize of Feed ^ B a r y t e s % Recovery 

05 o a C. Minus 1" 

-£"/+ 20 mesh 3 6 , 4 

- 2 0 mesh from j i g 9 3 . 3 

96.6 in • 4 

81 

6 9 . 3 

7 9 . 3 

52.6 

87 .5 

100 

The t e s t work was on dump m a t e r i a l which i s t h e r e j e c t 

from hand s o r t i n g of m a r k e t a b l e m a t e r i a l . Hence when run of 

mine o r e i s t r e a t e d r e s u l t s can be expec ted t o be g e n e r a l l y 

b e t t e r . Grade of o re r e s e r v e s has been assumed to b e ' 9 0 pe r 

cent i n c a l c u l a t i n g tonnage mined to produce t h e r e q u i r e d 

10 ,000 t o n s pe r annum. 



A g r a v i t y m i l l u s i n g j i g s and a t a b l e has been 

s e l e c t e d f o r the f o l l o w i n g r e a s o n s ; 

( a ) 's/ith Heavy Media S e p a r a t i o n t h e main a d v a n t a g e s a r e 

s a v i n g of power by a v o i d i n g e x c e s s i v e comminution of was t e 

m a t e r i a l , and s a v i n g s i n c a p i t a l c o s t due to removal of 

m a t e r i a l f rom the c i r c u i t a t an e a r l y s t a g e and so r e d u c i n g 

t h e s i z e of f o l l o w i n g u n i t s . 

In t h i s c a se only about. 10 p e r cen t of t h e f e e d w i l l 

be r e j e c t e d and t h e r emainder must be f i n e l y ground f o r 

m a r k e t i n g . Heavy Media S e p a r a t i o n when compared w i t h j i g s 

and t a b l e s unde r t h e s e c o n d i t i o n s shows g r e a t e r c a p i t a l and 

o p e r a t i n g c o s t s and t h e g rade and r e c o v e r y of p r o d u c t i s l ower . 

(b ) J i g s a c c o r d i n g to t e s t r e s u l t s g i v e a lower g r a d e than 

t a b l e s . However, a s j i g s have s i m i l a r c a p i t a l and o p o r a t i n g 

c o s t s and t h e c o a r s e r m a t e r i a l i s l e s s con tamina ted w i t h i r o n 

o x i d e s , j i g s have been s e l e c t e d . The p r o d u c t though no t a s 

h igh g r a d e , shou ld have a be t te .v c o l o u r and w i l l pe rmi t 

r e j e c t i o n of c o n t a m i n a t i n g rock a t a l a r g e r s i z e . Also i f 

mining c o n d i t i o n s a l t e r i t should g i v e a more f l e x i b l e p l a n t 

t h a t could be adap ted to s u i t changes of f e e d . 

( c ) A t a b l e i s n e c e s s a r y t o hand le f e e d too f i n e f o r t he 

j i g s a s t h e s e can only e f f e c t i v e l y s e p a r a t e w i t h i n a l i m i t e d 

s i z e r ange . Middl ings a r e shown r e t u r n i n g to t h e f e e d b u t 

can be a l t e r e d to s u i t c o n d i t i o n s . I t may w e l l be t h a t i n 

o p e r a t i o n a c o n c e n t r a t i o n of i r o n ox ides w i l l be o b t a i n e d 

and t h i s should be watched f o r and i f p r e s e n t be d i v e r t e d t o 

t h e t a i l i n g s f o r d i s p o s a l . 

A flow s h e e t based on r e c o v e r i e s i n d i c a t e d i n t h e ' 

t e s t work i s shovm i n t h e f o l l o w i n g s e c t i o n . 
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6„ Flowsheet showing M a t e r i a l s B a l a n c e . 

6 ? 1 Assumptions f o r , m a t e r i a l balance. . . 

1, 

2, 

3, 

4, 

5 . 

12 ,500 t o n s / y e a r m i l l f e e d . 

Feed 90 pe r cent b a r y t e s . 

Produc t 97 p e r cent b a r y t e s . 

Recovery 87 p e r c e n t . 

48 working weeks p e r y e a r , each of 5 days, 

PRIMARY CRUSHER 

~ | 12 
B I H S 

1 ol 

! 2,8 

SECONDARY CRUSHES 

4*9 

SCREEN 

J INCH TO 2 0 MESH 

MINUS 2 0 MESH 

3 0 3 ! 

PLUS i INCH 

0,6 

J I G 

. i V/ 
MIDDLING i ! t i -i 

CONCENTRATE 

TAILING 

0„4 

V 
CONCENTRATE 

•2.1 

0 . 3 

— 

|0.8 
TABLE 

0.2 

CONCEN-
TRATE 

M3DD-
LI.NG 

TAILING 

0 .3 s 

TAll lN, 
0 . 7 
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7, Gr ind ing of P r o d u c t . 

.7.1 A l t e r n a t i v e Gr ind ing Methods0 

Subsequent t o m i n e r a l d r e s s i n g t h e p roduc t must 

be ground t o market s p e c i f i c a t i o n s . > At p r e s e n t t h i s i s done 

a t a i l A u s t r a l i a n p l a n t s by d r y methods. There have been 

s t a t e m e n t s in t h e t e c h n i c a l p r e s s f rom t ime t o t i m e , t h a t 

wet methods a r e c h e a p e r . D e t a i l e d e s t i m a t e s of t h e c o s t 

of t h e f i n a l p roduc t by t h e s e a l t e r n a t i v e methods have been 

p r e p a r e d . 

The f l o w s h e e t of a m i l l u s i n g wet g r i n d i n g i s 

p r e s e n t e d , w i th d e t a i l e d pu rchase and i n s t a l l a t i o n c o s t s . 

The horsepower , w a t e r , and o p e r a t i n g c o s t s a r e e s t i m a t e d . 

S i m i l a r d e t a i l s a r e d e s c r i b e d f o r a m i l l u s i n g dry grinding. 

These a r e f o r a s i t e a t Por t Augus ta . The f i n a l e s t i m a t e s 

a r e compared t o show t h a t dry g r i n d i n g w i l l produce a 

c h e a p e r product , , 
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7 . 2 . 2 . C a p i t a l C o s t s . 

Equipment 
Cost I n s t a l l a t i o n T o t a l H . P ; 

Ramp a t Hawker £ 1 , 0 0 0 £1 ,000 
S i d i n g 9 ,000 9, 000 
G r i z z l y £146 52 . 200 
Bin 300 250 550 
Apron Feede r 2 ,300 100 2 ,400 5 
Jaw Crusher 2 , 3 4 0 1 ,600 3 ,940 2 5 
E l e v a t o r 1 , 5 00 300 1 , 8 0 0 10 
Conveyor 350 100 450 2 
B i n s . 4 7 ,000 3, 000 10 ,000 
P l a t e F e e d e r s . 4 800 140 94 0 . 4 
Conveyor. 1 ,200 200 1 ,400 7 . 5 
Magnet 150 20 1 7 0 

2 5 Secondary Crusher 3, 800 1 ,200 5 ,000 2 5 
E l e v a t o r 600 . 160 760 7 . 5 
Screen 1 , 6 0 0 80 1 , 6 8 0 5 
J i g s . 3 3 ,000 150 3 ,150 3 
Dewater ing C l a s s i f i e r 800 120 920 2 
T a i l s B i n . 250 130 380 
Ba l l . m i l l . 1 2 , 0 0 0 2 ,400 14,400 150 
C l a s s i f ie:-r 3 ,500 250 3 ,750 5 
•Pumps sand 2/3o 6 2 ,160 1 8 0 2,340 45 

960 120 1 ,080 2 0 
wate r 2/3.. 2 460 100 560 40 
. " 5 . 2 1 , 1 2 0 

240 
320 1 ,440 30 

Cyclone . 
1 , 1 2 0 

240 40 280 
T a b l e . 1 , 9 0 0 350 2 ,250 7 . 5 
Thickener„ 3 ,800 • 450 4 ,250 5 
Monopumps 4 . 960 120 1 ,080 2 0 
Holding t a n k . 600 100 7 0 0 7 . 5 
F i l t er „ 4 , 8 0 0 700 5 ,500 40 
Kin . • 3 .400 1 .400 4 ,800 5 
Drag conveyor . 400 100 500 2 
Bagging machine . 2 .500 500 3 ,000 2 
R o l l e r conveyor . 300 30 330 
Motor t r u c k * 2 ,240 

3 ,500 
2 ,240 

Fork L i f t Truck 
2 ,240 
3 ,500 3 ,500 

.Piping e t c . 1 , 0 0 0 500 1 , 5 0 0 
E l e c t r i c a l . i3,250 750 6 , 0 0 0 6 
B u i l d i n g and S i t e p rep . 1 0 , 0 0 0 5 ,000 15 ,000 
M i s c e l l a n e o u s . 6 .000 1 .000 7 . 0 0 0 10 

£93 ,228 £32,012 £125,240 491 
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7 . 2 . 3 . Power Requ i r emen t s . 

I n s t a l l e d horsepower = 491 K.P, 

l e s s d u p l i c a t e d = 68 
423 H.Po 

C r u s h i n g sec t i on^ = 4 2 H.'P. o p e r a t e s on 4 s h i f t s onlijr. 

= 4 2 x 4 = I I E .P . c o n t i n u o u s , 

T5 

,°0 t o t a l horsepower ( i n s t a l l e d ) o p e r a t i n g c o n t i n u o u s l y 

i s e q u i v a l e n t t o 423 
- J & . 

392 H.P . 

Assuming 70 pe r cen t f u l l l o a d . 

= 392 x 0 , 7 = 274 H.P, consumed. 

= 274 x 746 = 2C4 Kw0 
Tooo 

,9o p r o d u c i n g 2 0 1 t o n s / h o u r . 

co s t p e r t o n f o r each ld . /Xwhr 0 

= 8/~ pe r ton/Kwhr @ I d , 
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7 . 2 , 4 . Water Requ i remen t s . 

Water l o s s e s in the p l a n t a r e made up o f -

(1) l o s s e s i n p r o d u c t s , 

(.11) e v a p o r a t i o n . 

Losses in p r o d u c t s a r e due t o -

(1) Fed t o k i l n a t 85$ s o l i d s @ 2 . 1 t o n s / h o u r . 

= 3 0 g a l i s / h o u r . 

( I I ) J i g t a i l i n g . 

0 .4 t o n s pe r hour a t 10% m o i s t u r e , 

= 1 0 g a l s / h o u r „ 

(111) Table s l i m e s . 

0 , 3 t o n s / h o u r @ 1% so l i d s , , • • 

= 6670 g a l s / h o u r . 

Assuming 66% r ecovery* 

= 2 j200 g a l s / L o u r . 

Losses clue t o e v a p o r a t i o n . 

30' t h i c k e n e r @ 11 f t , / y e a r . 

~ 707 x ll_x__6_£ 25 

• x" 24 

say 10 g a l s / h o u r , 

.a t o t a l consumption 

@ 2C1 t o n s output -

Water r e q u i r e d in c i r c u i t . 

( I ) J i g s -

Tes t r e s u l t s r e q u i r e d 8 ,500 g a l s / t o n @ 3 , 3 t o n s / h o u r 

o f . f e e d . 

= 28,000 g a l s / h o u r . 

( I I ) Tab les -

Assuming 2% s o l i d s in t a b l e f e e d , w a t e r r e q u i r e d i s 

9 ,850 g a l s / h o u r . 

= 6 g a l s / h o u r . • 

= 2260 g a l s / h o u r . 

= 1000 g a l s / t o n . aipprox. 
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T o t a l wa t e r f o r b e n e f i c i a t i o n , 

•= 38,000 g a l s / h o u r , 

= '630 GY.ls/'min„ 

"Requi res 5 i n c h pump. 
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7 . 2 . 5 . Opera t ing C o s t s . 

Manpower r e q u i r e m e n t s , 

Men. S h i f t s . T o t a l . 

Crush ing . 1 2 2 
C o nc en t r a t i o n . 1 3 3 
G r i n d i n g . 1 3 3 
F i l t e r and k i l n . 1 3 3 
Baggings 1 3 3 
Load i n g . 1 2 2 
G r e a s e r . i i 1 
S u p e r v i s i o n 3 3 
S U P e r i n t e xil e n t . l 1 1 . 

~21 

The c r u s h e r o p e r a t o r s w i l l on ly be requ i r ed f o r 

t h r e e s h i f t s each pe r week and can be used f o r odd 

f o r t h e r e m a i n d e r . 

I f men @ £16 week-

S a l a r i e s 3 @ £19 
1 @ £70 

200 tons /week 

= £272 

57 
30 

£359 

= £ 1 . 8 / t o n . 

= 3 6 / - p e r t o n . 

S t o r e s , 

• Crush ing l / 3 
Secondary c rush ing2 / . -
G r i n d i n g 1 0 / -
F i l t e r 2 / -
Ki ln 1 0 / -
Pumping l / -

' Sund r i e s , 5 /6 
31/9 
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7 . 3 . 2 . C a p i t a l Costs,, 

Squipment 
Cost „ I n s t a l l a t i o n T o t a l K.P. 

Ramp a t Hawker. £1 ,000 £1 ,000 
S i d i n g . 9 ,000 . 9 ,000 
G r i z z l y . £ 143 52 200 • 
B i n . 300 . 250 550 
Apron Feeder, . 2 ,300 100 2 ,400 5 
Jaw Crushe r . 2 , 3 4 0 1 , 6 0 0 3 ,940 25 
E l e v a t o r . 1 ,500 300 . 1 ,800 10 
Conveyor. 350 100 450 2 
B i n s . 4 7 ,000 3 , 0 0 0 10 ,000 
P l a t e f e e d e r s . 4 ' 800 140 940 4 
Conveyor. 1 ,200 200 1 ,400 7 .5 
Magnet. 150 20 170 
Secondary Crusher 0 3 ,800 1, 200 5 ,000 25 
E l e v a t o r . 600 160 760 7 . 5 
S c r e e n . 1 ,600 80 1 , 6 8 0 5 
J i g s . 3 3; 000 150 3 ,150 3 
Dewate r ing C l a s s i f i e r . 800 120 r . ' o 2 
T a i l s B i n . 250 130 380 
Pumps Sand 2 480 60 540 .10 

2 / 5 " . 2 720 60 780 15 
Water , 2 / 3 " . 2 • 460 100 560 40 

" 5 , ; . . 2 1 , 1 2 0 320 1 , 4 4 0 30 
Tab le 0 1 ,900 350 2 , 2 5 0 7 . 5 
T ruck . 2,24 0 2 , 2 4 0 
F i l t e r . 5 ,600 1 ,500 7 ,100 .40 
D r i e r . 400 1.00 500 
Dry Gr ind ing Unix . 11 ,990 3 ,000 14 ,990 85 
Bagging m/cM 2,500 500 3 ,000 2 
RolDer conveyor,, 300 ' 30 330 
Fork l i f t t r u c k . 3 ,500 3 ,500 
P i p i n g e t c . 700 350 1, 050 
E l e c t r i c a l „ 5 ,000 700 5 , 7 0 0 6 
B u i l d i n g & s i t e p r e p . 10 ,000 5 ,000 15 ,000 
M i s c e l l a n e o u s 6 . 000 „ 1*000. 7 .000 10 

£79,048 £30,672 £ 109 ,720 342 
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7 . 3 « 5 . Power Requi rements 

I n s t a l l e d horsepower 

l e s s d u p l i c a t e d 

342 

Crushing S e c t i o n = 42 E . P . o p e r a t e s on 4 s h i f t s o n l y . 

= 11 H.'P,.' c o n t i n u o u s . 

t o t a l horsepower i n s t a l l e d o p e r a t i n g c o n t i n u o u s l y 

i s e q u i v a l e n t to 294 
- 31 

2 5 T HO?.' 

Assuming 0 .7 f u l l l o a d . 

= 263 3E 0 ,7 = 184 H.P . consumed. 

= 184 x 746 = 137 Kw. 
1 , COO 

«\ p r o d u c i n g 2 . 1 t o n s / h o u r . 

c o s t p e r t on f o r each id/Ks'fcr, 

5/5d„ pe r t o n Ilwhr @ Id 

7o 3.4 Water Requirement s 

Water r e q u i r e m e n t s a r e a s shown f o r t h e wet 

g r i n d i n g 

Consumption = . 1 , 0 0 0 g a l s / t o n 
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2g.3j.j5,,. Opera t ing C o s t s . 

Man no re sr. ..re qu i r anient s . 

Men S h i f t s T o t a l 
T 
4. 2 2 
1 3 3 
T 3 3 
1 3 3 
1- 2 2 
J. 1 1 
1 3 3 
1 

IB 

Crushing 
Con c e n t r a t ion 

• G r i n d i n g . 
Bagging. 
Loading., 
G r e a s e r . 
S u p e r v i s i o n 
Super i n t endent 

The c r u s h e r o p e r a t o r s w i l l on ly be r e q u i r e d f o r 

a b o u t t h r e e s h i f t s each pe r week and can be used f o r odd 

j o b s f o r t h e r e m a i n d e r , 

S a g e s . 

14 men @ £16 week 

S a l a r i e s 3 @ £19 
1 © £ 3 0 

£216 

57 
30 

200 t ons /week = S 1 . 5 I 5 / t o n . 

= 30 /4d , per t o n of -nroduct, 

S t o r e s , 

Crushing l / .3 
Secondary c r u s h i n g 2 / 
G r i n d i n g . 
Drying 
S u n d r i e s 

27/9 per t on , 

7.'4 Comparison of Gr inding Methods„ 

f a b l e No, 3 ^ 

At Por t Augusta Dry Wet. 

C a p i t a l . 109 ,720 125 ,240 
Manpower. 18 21 
Water per d a y . 52 ,000 - 52 ,000 
Power r e q u i r e m e n t s , 26B 389 
O p e r a t i n g , p o r t i o n 57/9 67 /9 
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... A l J - ^ f l a ^ v e S i t e s „ 

9 . 1 C o n s i d e r a t i o n i s g iven t o t h e e f f e c t of t h e s i t e 

of t h e t r e a t m e n t p l a n t on t h e f i n a l co s t of t h e p r o d u c t . 

In some c a s e s a d d i t i o n a l hous ing , power supp ly , wa te r 

supt>ly, e t c . a r ^ foeces sa ry , t h u s i n c r e a s i n g t h e c a p i t a l 

c o s t s , i n each case the c o s t of power, w a t e r , e t c . , w i l l 

v a r y . S i t e s c o n s i d e r e d a r e t h e mine Hawker, Quorn, P o r t 

Augusta , Por t P i r i o and A d e l a i d e . 

. I t has been assumed t h a t d r y g r i n d i n g w i l l be u s e d . 
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8 . 2 . 1 . ' Opera t i i^ ; Costs f o r m i l l a t i Mine. 

Accommodation must be prov ided t h i s t ime f o r 

18 men. I t i s assumed t h a t the o p e r a t o r s w i l l be in b a r r a c k s , 

and s u p e r v i s o r s in h o u s e s . 

4 houses @ £4 ,000 = £16 ,000 
7 c u b i c l e s @ £400 2 ,800 
Mess f. cookhouse e x t n s . 3 ,300 
A b l u t i o n s & l a u n d r y 

b l o c k . 3t_300 
£25 ,4 00 

A power 'house i s r e q u i r e d f o r some 300 horsepower 

a't an e s t i m a t e d cost, of £20 .000 . 

T o t a l c a p i t a l r e q u i r e d i s . 

Mi l l o £109 ,720 
C omaiun i t y . 25 ,400 
Power house . ___ 20^000 

£155". 12 0 
Opera t ing a c c o u n t 50,,000 

£205". 120 

I n t e r e s t 7% on £2 65 ,120 

= 28 /8d , per t o n 

D e p r e c i a t i o n 10% on £155 ,120 

= *3l /- pa r t o n . 

Cost of power a t mine @ 6d„ u n i t . - 5 x 5 / 5 3 . = 32/6 ton 

T o t a l o p e r a t i n g cos t = 

Interes-'- 2 8 / 8 
D e p r e c i a t i o n 3 l / -
Wages 30/4 
Power 32/6 
S t o r e s 27/9 
Water 1 0 / -

p e r 1 ,000 10/-

F r e i g h t s u r -
charge on 
s t o r e s , l / 9 

w / r 

„°. co s t a t mine. 1 6 2 / - t o n . 
F . O . R . a t Hawker = 2 3 2 / - " @ 7 0 / - pe r t o n c a r t a g e . 

" a t P t . Augusta = 2 4 7 / - ' " @ 1 5 / - " r a i l . 
" a t P t , . P i r i e = 256 /gd . " @ 24/9 " " " 
" a t A d e l a i d e . = 3 0 5 / 9 d , " @ 73/9 « » 



24. 

8 , 2 . 2 . Opera t ing c o s t s f o r m i l l a t Hanker. 

If t h e m i l l i s e s t a b l i s h e d a t Hawker accommodation 

could be found f o r t h e o p e r a t o r s , but houses would be needed 

f o r t h e s u p e r v i s i n g s t a f f . A p a v e r h c u s e would a l s o be needed . 

T o t a l c a p i t a l . r e q u i r e d . 

Mi l l £109,720 
Community 16 ,000 
Powerhouse 20^000 

£145 ,720 
Ope ra t i ng accoun t 50 ,000 

~£195,720 

I n t e r e s t 1% on £195 ,720 

= 2 ? / 5 d . per t e n . 

D e p r e c i a t i o n 10% on £145,720 

29 /2d . p e r t o n . 

Power @ 5d„ u n i t 5 x 5 / 5 d . = . 2 7 / l d . t o n . 

T o t a l Opera t ing Cost = 

I n t e r e s t 2 7/5 
D e p r e c i a t i o n 29/2 
wages 30/4 
Power 2 7 / 1 
S t o r e s 27/9 
Water 7/6 
p e r 1000 7/6 
F r e i g h t 

s u r c h a r g e 
150 /7" 

F r e i g h t to Hawker 7 7 / - pe r t o n of p r o d u c t . 

/ . Cost a t Hawker. = 22 7 /7d . t o n . 
F .O.R. a t P t . Augusta = 242 /7d . t o n 

" a t P t . P i r i e = . 252/4d«, ton 
" a t Ade la ide . = 3 0 l / 4 d . t o n . 
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8.2.5:* Opera t ing c o s t s f o r m i l l a t Quorn. 

NO'housing i s . r e q u i r e d a t Quorn. . The town 

e l e c t r i c i t y supp ly i s 240 v o l t D.C. and t h i s would n e c e s s i t a t e 

t h e a d d i t i o n a l e x p e n d i t u r e of a p p r o x i m a t e l y £6 ,000 on D.C. 

mo to r s , A d i r e c t a p p r o a c h to . t h e supply a u t h o r i t y would be 

n e c e s s a r y t o be sure they can supply t h e q u a n t i t y of power 

r e q u i r e d . 

C a p i t a l c o s t s = 

M i l l £109 ,720 
I n c r e a s e f o r 
D.C. motors 6 , 0 0 0 

£115,720 
O p e r a t i n g a c e . __50JU000 

£165 ,720 

I n t e r e s t 7% on £165,720 = 2 3 / 2 . 

D e p r e c i a t i o n 10$ on £115 ,720 = 2 3 / 2 . 

Cost of power = 5*d„ u n i t = 29 /4d . t o n . 

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

I n t e r e s t 2 3 / 2 . 
D e p r e c i a t i o n 23 /2 
Wages 30/4 
Power @ 5^-d, 

u n i t 29/4 
• S t o r e s 27/9 

Water 2 / - p e r 
1000 2 / -

F r e i g h t s u r -
c h a r g e . _ 1 / 3 

1 y f p 

Road f r e i g h t t o Kawker 77/-
R a i l f r e i g h t to Quorn 10 /7 @ 9$ pe r ton o re 

T o t a l cos t a t Quorn ~224/7 Hawker t o . Q u o r n . 

Cost a t Quorn 224/7 @ 9 /9 pe r t o n o re Hawker 
t o Quorn. 

i ' .O .R . P t . Augusta 230 /1 t o n @ 5 /6 t o n Quorn t o 
Augus ta . 

P t . P i r i e 241 /7 " @ 1 7 / - " » t o P i r i e . 
" Ade la ide 290/7 » @ 6 6 / - » » » Ade l a ide 
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8 .2 0 4> O p e r a t i n g c o s t s f o r m i l l a t P t . .Augus ta . 

No h o u s i n g or -newer house r e q u i r e d . 

C a p i t a l c o s t . 

M i l l £109 ,720 
O p e r a t i n g a c c t . 50,000 

£1517720 
I n t e r e s t 7% on £159 ,720 

= 22/5 t o n 

Deprec i a t i o n 10; • on £109 ,720 

= 21 /11 t o n . 

Operat ing c o s t . 

I n t e r e s t 22 /5 
D e p r e c i a t ion 2 1 / l 1 
Wages • 30 /4 
Power @ 2d. u n i t . 1 0 / 1 0 
S t o r e s 27 /9 
Water @ 3 / -

1000 g a l s . 3 / -
F r e i g h t 

su r c ha rg e __l / 2 
1 1 7 / 5 

i; 

Road f r e i g h t t o Hav7ker 17/- per t o n of p r o d u c t , 

R a i l f r e i g h t t o Augusta 16 /6 " " " 
2 l 0 / l l 

T o t a l c o s t a t P t . Augusta - 2 l o / l l t o n 
F . O . R . » » p t . P i r i e = 220/8 » 

A d e l a i d e = 269/8 it H it it 
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8 / 2 . 5 . Opera t ing c o s t s f o r m i l l a t Pt ^ P i r i e , 

C a p i t a l c o s t . 

Mill £109,720 
Opera t ing cos t .JiPjOOO 

£159,72 0 

I n t e r e s t (asxor P t . Augusta) 

= 22 /5d . t o n . 

D e p r e c i a t i o n = 2 1 / l i d . " 

Opera t ing c o s t , 

I n t e r e s t 22/5 
D e p r e c i a t i o n 21/11 
Wages 30/4 

• Power @ 2d. u n i t l O / l O 
S t o r e s 27/9 
Water @ 2/6 

1000 g a l l s . 2/6 
F r e i g h t 

s u r c h a r g e 1 / 2 
i T b / T l d . t on 

Road f r e i g h t t o hawker 77'/- p e r t e n p roduc t , 
R a i l " » P i r i e 27/3 " 

"22l /2d e t o n . 

T o t a l cos t a t P i r i e = 221/2 ton 
F .O .R . » " Ade l a ide = 270/2 t on , 
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8 . 2 . 6 . Operating: c o s t s f o r m i l l a t A d e l a i d e . 

C a p i t a l c o s t s , i n t e r e s t and d e p r e c i a t i o n a s f o r 

P t . P i r i e . 

T o t a l Opera t ing c o s t . 

I n t e r e s t . 22 /5 
D e p r e c i a t i o n 2 l / l l 
Wages 30/4 
Power @ 2d. u n i t l o / i o 
S t o r e s 27/9 
Water @ 1 / 6 

1000 g a l s . l / 6 
11479 ton . . 

Road f r e i g h t to 'Hawker = 7 7 / - t on of p roduc t . 
R a i l " " Ade la ide = _ _ 8 l / l " " 

'ff'IJTo tor i . 

.» t o t a l cos t a t Ade la ide i s 272 /10d . t o n . 
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8 . 3 , Comparison of s i t e s , 

I t i s n e c e s s a r y to compare t h e c o s t of the f i n a l 

p roduc t - a t each s i t e , and a l s o the c o s t of t h a t p roduc t 

a f t e r t r a n s p o r t a t i o n t o A d e l a i d e . I t should be noted t h a t 

sh ipments west or e a s t may n o t be th rough A d e l a i d e , P o r t 

Augusta a p p e a r s t o be t h e most f a v o u r a b l e s i t e . 

Alt- e r n a t ive i S i t o s , 

i 
Cost r£ r - ; t cn a t | 

Mil l ' l o c a t i o n Mine Hawker Augusta P i r i e Ade l a ide 

Mine '162/- 232 / - 2 4 ? / - 2^6/9 305/9 
Hawker 227/7 242/7 252/4 301/4 
Quorn £ ? j/'X 24-l:'7 290 /7 

P t . Augus ta , 2 1 0 / n 22 $8 269/8 
P t . P i x i e 221/2 270/2 
Adela ide . 272 /10 
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Conclusions.. . 

Labo ra to ry t e s t work shows t h a t g r a v i t y c o n c e n t r a t i o n 

i s by f a r t he b e s t , and j i g s -olus t a b l e s g ive t h e h i g h e s t 

g r a d e and r e c o v e r y of any method t r i e d 0 

Dry g r i n d i n g r e q u i r e s l e s s c a p i t a l and i s cheaper 

t o o p e r a t e t h a n we$ g r i n d i n g . The market has been developed 

w i t h t h i s type of p roduc t and nc ma jo r b e n e f i t s would r e s u l t 

by use of a wet m i l l 0 

If t h e m i l l i s l o c a t e d a t t h e mine or Eawker 

i n c r e a s e d c a p i t a l charges a r e a c c r u e d t o house p e r s o n n e l , 

e s t a b l i s h a power house , e t c . and wi th i n t e r e s t and d e p r e c i a t i o n 

cha rges , and i n c r e a s e d c o s t s of s t o r e s and power the p r i c e of 

t h e f i n i s h e d p r o d u c t i s g r e a t e r t h a n i f t h e m i l l i s l o c a t e d 

a t P t . Augus t a . 

For a s i t e south of P o r t Augusta i n c r e a s e d r a i l 

f r e i g h t on m a t e r i a l u l t i m a t e l y r e j e c t e d i n c r e a s e s t h e p r i c e 

a g a i n . 

Po r t Augusta I n s t h e a d v a n t a g e s of an e s t a b l i s h e d 

community, cheap power, r e t i c u l a t e d w a t e r , c e n t r a l l y l o c a t e d 

between t h e e a s t e r n and w e s t e r n s t a t e s and i s a sea p o r t . 

I t i s t h e r e f o r e recommended t h a t a g r a v i t y m i l l 

w i t h .dry g r i n d i n g be l o c a t e d a t Por t Augusta- in p r e f e r e n c e 

t o t h e . a l t e r n a t i v e s covered in t h i s r e p o r t . 

B e f o r e any p ' a n t i s pu rchased t h e m a n u f a c t u r e r s 

recommendat ions a s t o s i z e of equipment should be ob ta ined 

a s in some c a s e s t e s t s on the m a t e r i a l s t o be t r e a t e d w i l l 

be r e q u i r e d . 



31. 

APPENDIX. 

L i s t of Drawings 

Tho drawings appended a r e a s f o l l o w s -

SM 140 P r o p o s a l No. l - Wet Gr inding - P l a n . 

SM 141 E l e v a t i o n . 

SM 142 E l e v a t i o n . 

SM 14.7 P roposa l No. 2 - Dry G r i n d i n g - Plan 

SM 148 . E l e v a t ion. 

SM 153 Proposa l No. 2A - Dry Gr ind ing - P lan 

SM 154 E l e v a t i o n . 

SM 155 E leva t ion . . 

SM 146 ' E l e v a t i o n . 

Notes on Drawings, 

P roposa l No0 1 shows a wet g r i n d i n g m i l l l a i d ou t 

on a f l a t s i t e . 

P r o p o s a l No. 2 show-s a d r y g r i n d i n g m i l l l a i d out on 

a f l a t s i t e . 

P r o p o s a l No. 2A shows a dry g r i n d i n g m i l l l a i d out 

in t h e coal bunke r s a t the " round 'house" a r e a of t h e Common-

w e a l t h Railways y - r d s a t P t . Augus t , 
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