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Rept.Bk. No. 39/34 
DM 1521/52 
MNA 1*4/18 

DEPARTMENT OP MINES 
SOUTH AUSTRALIA 

PRODUCTION OF SALT BY SOLAR SALT LIMITED. 

NEAR PORT AUGUSTA 

S o l a r S a l t L t d . has made a v a i l a b l e a copy of a r e p o r t 

prepared "by Mr. J . O . B o v i l l a f t e r h i s overseas v i s i t to a 

number o f s a l t works. 

The f o l l o w i n g comments a r e made on t h i s r e p o r t . 

ESTIMATED ANNUAL PRODUCTION 

Mr. B o v i l l quotes product ion f i g u r e s from Lake Bonne-

v i l l e i n Utah, and from the L e s i e S a l t Company in San F r a n c i s c o . 

He uses the Lake B o n n e v i l l e f i g u r e s as a "basis to e s t i m a t e a 

p o s s i b l e product ion o f 160 tons per a c r e from the s a l t l e a s e s 

near P o r t Augusta. 

At Lake Donnevi l l e s a l t i s not obta ined f romsea-water , 

but from a h i g h l y concentra ted b r i n e . The r e c o v e r y i s 95 per 

cent and the y i e l d 500 tons per a c r e , with an average n e t 

evaporat ion of 35 i n c h e s . 

I f r easonably pure s a l t i s to be obta ined from sea-water 

the r e c o v e r y i s u n l i k e l y to exceed 70 per c e n t as c o n s i d e r a b l e 

magnesium s a l t s a r e depos i ted when about 75 per c e n t o f the 

sodium c h l o r i d e has c r y s t a l l i s e d o u t . 

As Lake B o n n e v i l l e uses a h i g h l y c o n c e n t r a t e d b r i n e , 

o p e r a t i o n s t h e r e correspond with evaporat ion i n the c r y s t a l l i s e r s 

a t P o r t Augusta and should be compared only with t h a t p a r t o f 

the p r o c e s s . 

The n e t evapora t ion a t P o r t Augusta i s taken as 59 

inches per annum compared with 35 i n c h e s a t Lake. B o n n e v i l l e . 

Using the above f i g u r e s the product ion per a c r e of-

c r y s t a l l i s e r s a t P o r t Augusta would b e : 



500 x x = 620 t o n s . 

The r a t i o of c o n c e n t r a t i n g to c r y s t a l l i s i n g a r e a s 

should "be a t l e a s t 11 : 1 , 

The product ion per a c r e of a r e a u t i l i z e d would then b e 

' ' T§p = 5 1 . 7 t o n s . 

I f the f i g u r e s quoted-by B o v i l l f o r the L e s l i e S a l t 
/ 

Company are taken as a b a s i s , the product ion a t P o r t Augusta 

would b e : 

27 x T§ x 4 1 tons per a c r e = 50 tons (approx imate ly ) 

' ) per a c r e . ( 

I n my c a l c u l a t i o n s no al lowance has been made f o r the 

d i f f e r e n c e i n the i n i t i a l s a l i n i t y of the b r i n e or s e a - w a t e r , 

as I doubt B o v i l l 1 s assumption t h a t product ion v a r i e s d i r e c t l y 

with the i n i t i a l c o n c e n t r a t i o n . 

My f i g u r e s a r e , however, s i m i l a r to those obta ined by 

p r e s e n t producers o f s a l t from sea-water in South A u s t r a l i a . 

I t does not seem reasonable to e x p e c t , as B o v i l l does , 

t h a t product ion per a c r e a t P o r t Augusta w i l l be t h r e e t imes 

g r e a t e r than t h a t o f the e s t a b l i s h e d companies. 

I see no r e a s o n , t h e r e f o r e , to a l t e r my previous 

opinion t h a t product ion a t P o r t Augusta i s no t l i k e l y to exceed 

60 tons per annum per a c r e u t i l i z e d . This f i g u r e g i v e s a 

p o s s i b l e product ion of 1 9 2 , 0 0 0 tons per annum from 3 , 2 0 0 a c r e s . 

B o v i l l e s t i m a t e s a product ion of 5 0 0 , 0 0 0 t o n s . 

The a r e a enc losed with the p r e s e n t e a r t h works amounts 

t o about 1 , 5 0 0 a c r e s . Prom t h i s a rea the p o s s i b l e product ion 

would b e 9 0 , 0 0 0 tons per annum. 

PRODUCTION DURING 1955-1956 

I n h i s c a l c u l a t i o n s f o r the product ion during the 

f i r s t year o f opera t ion B o v i l l assumes t h a t the evaporat ion 

of sea-water and b r i n e w i l l be the same as f o r f r e s h w a t e r . 

He c o n s i d e r s the i n c r e a s e i n evaporat ion due to wina and wave 

a c t i o n w i l l be equal to the r e d u c t i o n i n evaporat ion due to 



the s a l t content as measured under l a b o r a t o r y c o n d i t i o n s . 

He proposes us ing No. 2 and No. 6 paddocks (746 

acces a t R . L . 112) f o r c o n c e n t r a t i n g sea-water and an area of 

112 a c r e s f o r c r y s t a l l i s i n g . The d e n s i t y o f the b r i n e admitted 

to the c r y s t a l l i s e r s w i l l be 1 3 . 2 degrees B e . 

Normal p r a c r i c e i s to concwntrate the b r i n e to 25 

degrees Be b e f o r e admit t ing i t to the c r y s t a l l i s e r s . At t h i s 

d e n s i t y p r a c t i c a l l y a l l the gypsum has been depos i ted and sodium 

c h l o r i d e i s about t o commence c r y s t a l l i s i n g o u t . B o v i l l ' s p r o -

p o s a l s w i l l r e s u l t in an impure s a l t be ing obta ined during the 

f i r s t y e a r ' s o p e r a t i o n s . 

During the i n i t i a l . s tages i t i s cons idered t h a t i t 

would be b e t t e r to reduce the c r y s t a l l i s e r s to an area of from 

50 to 60 a c r e s and t o c o n c e n t r a t e the b r i n e to 25 degrees Be 

b e f o r e admit t ing i t i n t o the c r y s t a l l i s e r s . 

An e s t i m a t e o f the l i k e l y product ion during 1955-56 i s 

d i f f i c u l t as no in format ion has been obta ined as to what l o s s e s 

w i l l be caused by seepage. 

B o v i l l e s t i m a t e s a product ion of 5 0 , 0 0 0 tons o f s a l t . 

I n my opinion the q u a n t i t y i s more l i k e l y to be between 2 5 , 0 0 0 

and 3 0 , 0 0 0 t o n s . 

CRYSTALLISERS. 

I t i s g e n e r a l l y accepted t h a t the bottom o f c r y s t a l l i s e r 

should be f l a t and with a g e n t l e s lope to f a c i l i t i t a t e the 

drainage away of the b i t t e r n s . The ground s e t a s i d e f o r 

c r y s t a l l i s e r s a t P o r t Augusta has a v a r i a t i o n i n l e v e l o f about 

t h r e e f e e t . No p r o v i s i o n has been made f o r any l e v e l l i n g or 

c o n s o l i d a t i o n of the bottom of the c r y s t a l l i s e r s , although 

p r e p a r a t i o n of t h i s n a t u r e has been found n e c e s s a r y a t the o ther 

s o l a r s a l t works in South A u s t r a l i a . 

I t i s proposed t h a t the area o f each c r y s t a l l i s e r w i l l 

bie approximately 100 a c r e s . I f the t h i c k n e s s o f the s a l t c r u s t 



i s f i v e inches the q u a n t i t y of s a l t in each c r y s t a l l i s e r w i l l 

"be 5 5 , 0 0 0 to 6 0 , 0 0 0 t o n s . At the proposed r a t e o f h a r v e s r i n g 

of 200 tons per hour or 'say, 1 0 , 0 0 0 tons per week, i t would 

take approximately s i x weeks to h a r v e s t t h i s s a l t . . As a l l 

the b r i n e must be drained from the c r y s t a l l i s e r b e f o r e commen-

c ing h a r v e s t i n g t h e r e w i l l be ho d e p o s i t i o n o f s a l t on t h i s a r e a 

o f 100 a c r e s f o r a p e r i o d o f U2 days. 

I f the area o f each c r y s t a l l i s e r were reduced to 25 

a c r e s the time l o s t f o r d e p o s i t i o n of s a l t would b e reduced from 

4 , 2 0 0 acre-days to 25© a c r e - d a y s . I b e l i e v e tha t with t h e s e 

smal ler c r y s t a l l i s e r s c o n t r o l of the dens i ty of the b r i n e would 

b e e a s i e r and h a r v e s t i n g o f the s a l t could be i e s s d i f f i c u l t . 

I t i s obvious t h a t the q u a n t i t y o f s a l t depos i ted each year 

would be i n c r e a s e d c o n s i d e r a b l y by using the smal ler c r y s t a l l i s e r s , 

HARVESTING. 

The proposed method of h a r v e s t i n g and t r a n s p o r t o f the 

s a l t to s t a c k s has been proved by the L e s l i e S a l t Company. ; I t 

i s po in ted out , however, t h a t the L e s l i e S a l t Company has a number 

o f h a r v e s t i n g machines opera t ing and t h a t only one i s proposed 

f o r P o r t Augusta. A major break-down of t h i s one machine during 

the main h a r v e s t i n g months could r e s u l t in a b i g r e d u c t i o n 

in the output f o r the yea£ . The p r o v i s i o n of a spare machine, 

even one c o n s i d e r a b l y s m a l l e r should be s e r i o u s l y c o n s i d e r e d . 

Transport o f the s a l t i s to be done in r a k e s o f twelve 

2 - t o n t rucks drawn by a d i e s e l l o c o m o t i v e . Two of these t r a i n s 

a re be ing provided* 

I t w i l l take seven minutes to load one t r a i n . This 

means t h a t the other t r a i n w i l l have to t r a n s p o r t and dump the 

s a l t and r e t u r n to the h a r v e s t e r i n seven minutes i f t h e r e i s 

to be no delay in h a r v e s t i n g o p e r a t i o n s . 

I t may be found n e c e s s a r y to use t h r e e t r a i n s , or 

a l t e r n a t i v e l y , more t rucks in a rake i f the s a l t c r u s t w i l l 

support the a d d i t i o h a l we ight . I n e i t h e r c a s e a spare locomotive 
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and a number of spare t r u c k s w i l l "be needed to avoid de lays 

i n h a r v e s t i n g , 

CAPITAL REQUIREMENTS 

I t i s considered t h a t B o v i l l ^ e s t i m a t e of the 

c a p i t a l requirements i s too low. Very d e t a i l e d informat ion 

would be r e q u i r e d and much work would be involved I n r e v i s i n g 

th^ e s t i m a t e . The f o l l o w i n g reasons are given f o r the opinion 

expressed above. 

C r y s t a l l i s e r s . -

No p r o v i s i o n has been made f o r any expenditure on 

the. c r y s t a l l i s e r s . I t has been expla ined e a r l i e r t h a t 

t h i s may be a v a i l a b l e . With p r e s e n t day c o s t s the 

expenditure could amount t o £100 per a c r e . 

Roads -

There i s to be no f u r t h e r expenditure on roads during 

the i n i t i a l s t a g e s and an amount o f £ 1 , 0 0 0 only i n the 

l a t e r s t a g e s . 

For a p r o j e c t o f the s i z e contemplated by S o l a r 

S a l t L i m i t e d . o p e r a t i n g throughout the y e a r , a l l - w e a t h e r 

roads w i l l be n e c e s s a r y . The p r e s e n t roads q u i c k l y become 

impassable f o r ordinary v e h i c l e s a f t e r moderate showers 

o f r a i n . They may dry in a shor t per iod b u t r a i n could 

cause c o s t l y d e l a y . 

Harvest ing Equipment -

B o v i l l e s t i m a t e s a t o t a l of £ 2 1 , 0 0 0 f o r t h e equipment 

. which would inc lude a h a r v e s t e r , d i e s e l locomot ives , amd 

bottom dumping t r u c k s . 

I t i s b e l i e v e d t h a t the L e s l i e S a l t Company h a r v e s -

t e r s c o s t around $ 4 0 , 0 0 0 pre-war ; t h e i r c o s t now would 

be much g r e a t e r . 

Three d i e s e l locomotives and a t l e a s t 30 t r u c k s 
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would "be r e q u i r e d , I e s t i m a t e t h a t the c o s t o f these 

would "be: -

Three ( 3 ) d i e s e l locomotives a t £ 3 , 0 0 0 £ 9 , 0 0 0 

30 2 - t o n "bottom dump t rucks a t £ 2 0 0 £ 6 , 0 0 0 

The c o s t o f the locomotives and t rucks a r e l i k e l y 

to amount to £ 1 5 , 0 0 0 l e a v i n g only £ 6 , 0 0 0 f o r the h a r v e s t e r , 

r a i l s , and any other equipment i i e c e s s a r y f o r h a r v e s t i n g and 

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

Ship Loading Equipment . - • 

Ships w i l l "be loaded with "bulk s a l t t r a n s p o r t e d by 

an a e r i a l ropeway f o r a d i s t a n c e o f about one m i l e a t 

the r a t e of 300 tons per hour . The ships w i l l be 

moored to dolphins i n a deep water channe l . 

B o v i l l e s t i m a t e s the roparay to c o s t £ 7 0 , 0 0 0 , and t h e 

dolphins £ 1 5 , 0 0 0 . 

The amount provided f o r the ropeway appears low f o r 

an i n s t a l l a t i o n tha t w i l l handle 300 tons per hour , 

e s p e c i a l l y as a l l the foundat ions f o r loading and unload-

ding s t a t i o n s and the i n t e r m e d i a t e towers w i l l be on p i l e s . 

Motor V e h i c l e s -

No p r o v i s i o n has been made f o r motor v e h i c l e s , o f 

which a number w i l l be requi red f o r handl ing s t o r e s and 

t r a n s p o r t i n g personne l * 

COST OP PRODUCTION 

B o v i l l has divided h i s e s t i m a t e s of the c o s t o f 

production into? : -

( 1 ) D i r e c t c o s t s , 

( 2 ) I n d i r e c t c o s t s . 

and then adds overhead charges inc luding r e n t s , r a t e s , and 

f u e l f o r v e h i c l e s . 
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D i r e c t C o s t s . -

B o v i l l assumes an 80 per cent recovery o f the s a l t i n 

the s e a - w a t e r , "but i f r e a s o n a b l e pure s a l t i s to be h a r v e s -

t e d , the recovery i s u n l i k e l y to r eac h 70 per c e n t . The 

e s t i m a t e should be ad jus ted a c c o r d i n g l y but the d i f f e r e n c e 

would be r e a l t i v e l y s m a l l . 

The es t imated c o s t of 1 3 . 2 d . per ton f o r loading onto 

ships i s thought to be on the low s i d e . 

Also i t does not s e e , c o r r e c t t h a t the c o s t per ton 

should be the same f o r outpurs ranging from 2 0 , 0 0 0 tons 

to 8 0 0 , 0 0 0 tons per annum,.' 

I n d i r e c t Costs 

I f , as I t h i n k , an i n c r e a s e i n c a p i t a l expenditure 

i s necessary , , the al lowance f o r d e p r e c i a t i o n must be 

i n c r e a s e d . For^.a product ion of 9 0 , 0 0 0 tons per annum 

d e p r e c i a t i o n i s more l i k e l y to be 10/- oer ton than the 

7/- es t imated by B o v i l l . 

The c o s t per ton f o r maintenance w i l l a l s o be h i g h e r 

with an i n c r e a s e d c a p i t a l e x p e n d i t u r e . 

Overhead Charges. -

I have no informat ion as to how the i tems "Lease 

Rent" ,"Crown R e n t " , and "Water R a t e s " have been determined. 

They appear to be high as the amount due t o the Crown f o r 

r e n t on the s a l t l e a s e s find f o r r o y a l t y would be approx i -

mately s ixpence per ton f o r an output o f 9 0 , 0 0 0 t o n s . 

T o t a l Cost of P r o d u c t i o n . -

B o v i l l e s t i m a t e s t h a t , f o r a product ion of 1 0 0 , 0 0 0 

t o n s , the t o t a l c o s t w i l l be 19/8d. per ton loaded onto 

ships a t P o r t P a t t e r s o n . 

I t i s b e l i e v e d t h a t t h i s c o s t i s c o n s i d e r a b l y lower 

than t h a t of s a l t i n t o s t a c k s produced by l a r g e companies 

opera t ing a t p r e s e n t . 
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For t h i s and other reasons given p r e v i o u s l y i t i s 

considered t h a t B o v i l l ' s e s t i m a t e f o r the c o s t o f produc-

t i o n i s too low. 

CONCLUSIONS. 

1 . The "basis used by B o v i l l f o r c a l c u l a t i n g an e s t i m a t e d 

product ion i s not cons idered t o "be sound. 

2 . At P o r t Augusta a product ion g r e a t e r than 60 tons 

per a c r e could not "be expected . 

3 . The a r e a o f 1 , 5 0 0 a c r e s now enclosed "by embankments 

could y i e l d 9 0 , 0 0 0 tons of s a l t per annum i f l o s s by 

seepage i s no t e x t e n s i v e . 

1+. I f the area u t i l i z e d i s i n c r e a s e d to 3»200 a c r e s 

the annual product ion could be 1 9 2 , 0 0 0 t o n s . 

5 . B o v i l l * s e s t i m a t e s f o r c a p i t a l expenditure and c o s t 

o f product ion are cons idered to be too low. 

6 . The c a p i t a l , expenditure i s a v i t a l f a c t o r i n d e t e r -

mining the c o s t o f product ion and hence in dec id ing 

whether the p r o j e c t would be a s u c c e s s . 

7 . The e s t i m a t i n g oc c a p i t a l expenditure r e q u i r e s 

d e t a i l e d informat ion and exper t knowledge not only o f 

s a l t product ion b u t - o f many branches o f eng ineer ing 

i n c l u d i n g the e r e c t i o n of marine s t r u c t u r e s . 

8 . The Company should o b t a i n an independent exper t 

opinion on a l l a s p e c t s o f the p r o j e c t . 

3 . 3 . 5 5 

(F .N. B e t h e r a s ) 
ASSISTANT STATE MINING ENGINEER 
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