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PREL IMINARY Ru?ORT Qﬂ THW SALT RJSOURCES oF

THE PINK LAKUS RAT,
| REPORT NO. 19142_1_2__.; i

e !
INTRODUCTION. - . /‘/7 3 4

- The Pink Lakes, also known &s Linga lLakes, 116 in the Parish of
Mamengoroock, County of Weeah, in north-western Victoria, about 10
miles north-north-west of the smell town of Underbool on the Ouyen to
Pinnaroo railway (See Fig. 1). Underbool is 319 miles by rail north-west
from Melbourne via Castlemaine, Maryborough and Ouyen, and 322 miles by
road (the Calder Highway) .through Bendigo Charlton, Sea Lake and Ouyen.

. Linge rallwaey station, 7 miles west of Underbool, is used as
the trucking point for salt from the lakes, as it is connected with the
lakes by a better and more direct road than that to Underbool. The
roads to the lakes are very poor and carting is delayed by wet weather
in winter and sand drifts in summer, , ,

The three lakes known as the Pink Lakes that are being worked
for salt are Sailor Lake, Lake Crosby and Crescent or Home Lake,

The areas of the salt leases are -

Sailor Lake leases ' - - 206 acres.

Lake Crosby " - 395  ©

- Crescent Lake ® - 3.
’ | ‘912 Acres.

' Portions of the sbove areas are occupied by the beaches and
fore-shores of the lakes, and the total potential salt-bearing aurface
of the three lakes is actually ebout 700 acres.

- . In addition to the Pink Lakes above—mentioned there are in
the vicinity two other salt lakes viz:

- (a) Leake Poulton, about 70 acres in area, and ‘two milas west of
Lake Crosby, and
(v) an un-nemed lake, here referred to as 'School' Leke, probably
~ rather less than 50 acres in area and situated one mile
south of'the west end of Crescent Lake.

' Sglt is formed on both- these alkes, but Lake Poulton is
somewhat difficult of access on the north-east and north, and School
Lake is in a Government Reserve and is not available for leasing.

TOPOGRAPHY .

The country in the vicinity of the laskes is hilly. The
elevations consist of eandhills more or less anchored by vegetation
although patches of loose drift sand are a conspicuous feature. Mt.
Gnarr, a sandhill sbout 150 feet high, is gradually ‘advancing eastward
under the influence of prevailing westerly winds and is ebout to
encroach on a farmyard under its lee. 4

Although the Mt. Gnarr sandhill lies north and south. the
less prominent ridges strike east and west, parallel to the. prevailing :
winds. These parallel ridges are irregularly spaced but in some areas
are separated by strips of flat ground sbout half a mile wide. Most of
- the flats, and many of the ridges are cultivated and at present are
-under crop. The cultivation of the higher ground has led to the drift
sand getting out of hand and drifts have tranegrassed roads anﬂ g .
engulfed small areas of farmland.

.In the immediate vicinity of the salt lakes, and particularly
on the western side, the land has not been cultivated and is used for
‘grazing sheep and cattle. Here the sandhills are oriented in different
directions and are fixed by e cover of scrub ané pine., In general the
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'._ higher ridges carry gooa stands of Murray Pine while the lower ground

is principally occupied by mallee, ceeuarinas and ti-tree. ‘There are
patches of low scrub and spinifex. S _

The general surface of the region falls gently to the north
‘but there are no stream channels., Water which collects in the low lying
areas is rapidly absorbed in the sandy soil anﬂ sinks into the ground -
water, . :

' The lakes have neither inlet nor outlet. Each lake is ,
eurrounded by low hills. A comparatively high ridge, . about 70 feet above
the lake 1eve1, separates Crescent Lake from Lake Crosby. Elsewhere
the hills enelosing the lakes probdbly’do not exeeed a height of 50 feet.

The sonthwwestenn to north—western margins of the lakes have
ateep slopes rising rather abruptly from the shore-lines, but the oposite
shores are gentle slopes with marginal areas of nearly level ground
suiteble for stacking the salt won durlng harvesting.

This asymmetry 1s due te the gredual advance of the sand
dunes from the west and suggests that some salt may be buried beneath
the western banks of the lgkes (see Pig. 2).»

GEOLOGY.

.The area is occupied by Recent sands. Bores in the vicinity
have penetrated unconsolidated sand to an average depth of a little over .
200 feet, This sand is underlain by 200 to 250 feet of Kalimmen sediments
mainly composed of grey clays containing shells and .resting upon
‘polyzoal limestone of Janjukian age. The Kalimnan beds form a fairly
impervious barrier between the lower fresh to brackish water and the
very saline ground water held. in the Recent sands.

T The grounﬂ water table 1ies a few feet below the surface.
The gradient is low, less than one foot per mine, the fall being to the
north-west (See Figs. 1 and 2). .

DESCRIPTION OF THE LAKES.

Sailor Lake: This lake which has an area of about 180 acres, was the'
object of eleborate operations about twenty years ago when a company
was formed to produce salt from it. A tramway wes constructed from
the lake to Linga railway station and electric light was installed on
the lake for night operations. The company incurred very heavy losses
and went insolvent. : .

: ] " The lake is roughly pearhehaped in plan tapering to the north.
The eastern shore is gently sloping and ecarries mallée and casuarinas.
The western shore is flanked by sandhills and eteep banks thickly

vegetated with mallee and spinifex. . .

There are narrow sandy beaches around most. of the perimeter
of the lake, but on part of the western and southern mergins the beéach
is formed of ropy masses end nodules of granular gypsum. The masses-
are soft and spongy to the. touch ‘and epparently have been formed by
the cryetallisation of gypsum on strips of bark or~other organic matter. .

At the time this 1nspect1en was made Sailer*Lake eontained
,about two inches of brine at a point 200 yards from. the shore and it is
doubtful whether the water was appreeidbly deeper at the centre of the
lake, - . . ,

"It was not possible to examine the whole of the lake bed but
an area of approximately 50 acres was examined in some detail. Advantage -
was taken of a strong northerly wind which had driven the brine about
50 yarde from the normal margin, and a hole was dug in the lake bed, '
which showed the following section: _ :

A. (Semd I 'f',f'” A>:ébout'1.in¢he
Brown gelatinous mud ) g T
Black mud containing hydrogen aalphide.
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B. - iCoarsely crystalline salt with some free space B ; 3 inches
Hard coherent mass. Stratified. L

C. (Very coarsely crystalline salt ‘(up to 3" cubes) - 3.inches

' with much free space filled with freely circulat- to
ing brine, Mass not coherent, not stratified. L 1nches

D;’ Coarsely crystalline compact salt similar to B. - | L inches.

B. Coarsely crystalline looae salt similar to C.’. -
(more then 3 1n )

The hard coaraely crystalline salt lying baneath a f£ilm of mnd
is referred to in this report as the "permanent' salt to distinguish 1t
fram~the 'annual' salt formed as a loose crust every year.

The brine freely circulating 1n the comparatively lcose salt
beneath the hard erust prevented further digging in this hole.

Small excevations made at various points within the lake area
beneath the brine tend to confirm the section given above,. but mud
stirred up by digging remained suspended in the brine and prevented
visual observation of the underlying sslt. Fragments brought to the

. surface revealed the presence of coarsely crystalline salt to a depth
of 10 to 12 inches at least. _

. Hard salt was also found under the oeach sanﬁ on the norths
western gide of this lake. .

It was stated that during a previons summer the lessees. had
sunk a hole three feet deep which passed through salt similar to that
. described above and was still in salt when abandoned. There ‘seems no
reason to doubt this statement. . e

. On the western bank.of the lake a hole abeut one foot deep
revealed clear gypsum (selenite) crystals embedded in the mud and no
281t was encountered. . o : -

: Under the influence of prevailing south and westerly winds
the brine in the lake is driven towards the northern end and consequently
a thicker crust of annual salt results near the‘north.and north-east g
banks. . ‘

Leke Crosby: This lake is ratherwsimilar in shape to Sailor Lake ana liee

about half a mile south-east frem it. Its area is sbout 280 acres. Lake

Crosby is stated to have been the best producer of annual salt in the

pasttbut this- appears to be directly related to 1ts size and to no other
factor.

It nas gently sloping banks on the northern and eastenn sides,
end steep banks and small ¢cliffs on the other sides. The western banks
congist of sandhills with a band of travertine which outcrops about eight
or ten feet above the lske level.

In other resyects Lake Crasby appears to be very similar to
Sailor Lake. No search for buried salt 1n the banks _or beneath the»brine
- was carried out. A A , _ S ,

The southern portion of tnis lake, about one-third its t@tal
ares, is8 a very poor producer of annual salt. The crust formed is stated
to be thin and dirty. . - '

Crescent or'Home Lake° .This lake has a total area of about 240 acres, .
consists o imbs a mile gpart and connected at their southern

. extremities by a relatively narrow neck., Each limb has an area of

about 100 acres and the whole lake presents in plan the form.of a wide

letter U open to the north. .

In the past, banks have been built aerosa the neck at two~
points to effect some control of the brine but these banks are now
breached and have no effect; for reasons given later it is unlikely
‘that banks built on the lake beds were of use at any time.
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' The western portion of the lake is rather inaccessible on the
northern, eastern and southern sides. The western banks have been
used for stacking salt but there is very little level ground available
and salt gstacks are. liable to inundation with a change of wind.

The eastern lobe of the 1ake has been an 1mportant producer of'
'annual salt for many years. . S ‘ ,

' ' Selenite crystals were found 1n the mud at’ the. northenn and
western edges of this part of the lake and it is not known whebher any
salt underlies the sand and mud, but it seems probable that conditions
here ars essentially the seame as at Sallor'Lake but with a thicker
layer of mud covering the salt. ‘ AU .

Lake Poulton- This small lake with an area of approximately 70 acres,
lies 1% to 2 miles west of the Pink Lakes and has not been worked for
salt. It was stated that salt forms on it in the surmer but that owing-
to the smallness of the lake and to the swempy ground on the northeeast -

- shores, which makes approach a little difficult, 1t was not considered
worth harvesting. - . . :

, o Its possible yield by ordinary harvesting methods would prdbably
| lie between 1500 and 2000 tons of recoverable salt. '

" The difficulties of accees could be overcome comparatively
-easily. : : .

'School' Lake : Thls lake is approximately 50 acres in area ‘and ia
situated about one mile south of-the Pink Lakes and in a Government
Reserve. It is also stated that a salt crust forms on this leke in the
dry season. The benks are rather steep but there are places where salt
. could be stacked on the banks for trucking.  The possible yield by

harvesting would be sbout 1000 tons, assuning that conditions are
similar to thoee in the Pink Lakes. A o

UNDERGROUHD AT?R.

Very saline water occurs in the. Recent sand, and‘bores for . -
stock purposes are drilled to @& depth of about 450 feet to tap the
brackish, but useable, water beneath the Kalimnan shelly clays.

v - : Beyond general. statements that shallow water. has been struck
in each bore put down in the locality and that it has been cased off on
account of its high salinity, there is no information regaraing the
quality or composition of this- water. '

Two samples. were collected in order to dbtain an -idea of the
‘composition of the shallow water, but they cannot be regarded as very . -
satisfactory for this purpose..’ Sample 84 was taken from a small apring .
which emerges about 8 feet about the level of Sailor Lake on the '
- north~east bank; and S6 was derived from & well sunk near a salt stack
on the bank of Crescent Lake and at one time used to supply water for .
washing salt. The well is a few yards - from the -margin of the lake, and
the water in it stands et the same level as the lake. ' e

ANALYSES IN PABTS PER 100.000 g

Lo | o Samgle sg ’ Samgle 36.
Chlorine L 875”3"5:- 5;92°‘j4 |
~ equivalent to - . . . . oo
, «Sodlum chloride @“Miu“ ; o Ti,k18- "
‘Total selts 163 £ 13,030”'

# Contains. organic matter.-z .
¢ W.R, Jewell, Melbourne, analyet.

Prolonged rain during the past’ winter was. reanonsible for
numerous seepages into the lakes at various points about. thetr
circunferences, Samples of these seepages could not be collected
owing to the very small quantity of water available but the salinity of
all of theml as indicated by the taste vas verv mnnh htaher than. that
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‘ It 18 probable that the water represented by this sample 18
g derived from a small perched aguifer in the . sandhille which hae ‘been
replenished by the recent high rainfall.

Sample 86 is certain to be contaminated with cuncentrated
brine from the nearby lake. It 18 approximately 3% times as saline es
ncrmal sea-water,

All the bores seen were cased with hP caaing and eqnipped
with windmills., The demand on these bores is small and there is no
record of any of them having been pumped to their maximum eapaeity. .

Samples from three bores shown on the accompanying sectiqn
were analysed with the fbllowing resulta -

ANALYSES TN PARTS PR 1oo,ogg é

~Bore, CT 7Y

Underbool Bore. 12, Par. . No. 1. Bore,'
. ' Mamengore . . Kamengorooek.
oock. o
10 Miles S. s.n., 5 Miles s.E.‘-»Q% miles S.E,
- of. : of of
- Crescent Laks. Crescent  Leke  Crescent Lake.
S - ' ~.(gj* o (3), ~
Chlorine . 398 DR - TR - R
Calcalated to Sodium | | o
chloride after satis- . S < : ;
fying magnesium and ) 657 = " 681 e 750 - .
calcium in samples - z T ’ ' o
(2) and (5) | : oL L | o
Magnesism L - not det, . _16” Do 48
Caleium = =~ - not det. .9 '; 9
Total salts ok . 755 o .. 82y L L8

'A'W‘R. Jewélli‘melbdurns, Analyst.

. The time of the visit to the lakes coincided with the end of
an exceptionally wet winter. It was gensrally asgreed smong residents of
the diatrict that the 1942 winter had been wetter than for masny years.

’ - Men who had had experienee of the salt lakes were of the -
opinion that the depth of water at the time of this visit was between 44 ~
- and 9 inches but Sailor Lake contained only about 4% to 2 inches of water .
at a point 200 yards distant fyrom the shore, Mr, A, Hall, who. has been
associated with salt production from the lakes for several years was
inclined to think that the level of the lake bed has risen noticeably
during the past two or three years. He based his suggestion on :
observation of an iron spike driven into the lake bed. Four years ago
the head of this spike was protruding just above the solid lake bed,
later it was noticed to be flush with the bed, and has now disappeared.

The evidential value .of these observations may not be great,
but there is a strong suggestion that the lake bed level is rising. If
this is so, the principal csasuse must be additions to the permanent
salt bed. The amount of salt carried into the lakes in & normal year
is negligible since there are no open channels feeding the lakes, and
the wind-borne dust is merely sufficivnt to discolour the salt slightly.

. The ‘levels of the lsgke beds approximate closely to the wet
season ground water table, with the result that the reins of an exception-
ally wet uinter, sach as that just experienced, do not cause any
:appreciable rise of the water level in the lakes sbove that of normal
seasons, as 1t would do if they had impervious bottoms. ,
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: Ground water movement is sufficiently sluggish to permit
concentratian of the brine in the lakes to pass beyond saturation with
resulting precipitation of salt. Apparently conditions are 50 nicely
balanced at the Pink Lakes that the fall of the water table in early
sumner occurs before magnesium salts are precipitated and the magnesia-
urick‘bittern drains away leaving a crust of very pure salt to de harvest-
ed., The presence of sufficient magnesium to seriously econtaminate the
" salt if precipitated is shown in the analysis of lake brine quoted below.

THE AHNUAL SALT.

' . It is stated that the layer of salt formsd at the Pink Lakes
is generally less than half an inch thick on average, and increases in
thickness and quality towards the northorn enﬁs of the lakes.

.~ The annual salt is harvested by’ scraping it into heaps with _
horsedruwn scoops. It is then shovelled manuslly from the heaps into & - .
motor truck which is driven up a low ramp of timber to the shore. Here.
the salt is shovelled into a stack which may be built up until it con-
tains several hundred tons. "It is worth noting that whilst the lake
surface can support horses and motor-trucks it.is found necessary to
provide a timber mat in the form of a 1ow ramp to bridge the sand and
mud around the edges of the 1akes. ‘

The use of horses and trucks on the lake surfaces throws some
light on the strength of -the upper crust of permanent salt. A light
draught horse weighs about 1,300-1b. and, walking, distributes this weigh{
over three points of small srea. From this it would appear that rubber
tyred tractors could be supported on-the lake with a margin of safety.

_ : 0f -the total area of the lakes (700 aorss) probably only 400
- acres carry‘snfficient annual salt to make harvssting profitable.

. In calculating the avail&ble quantity of annual sslt the

factor used by Dr. R.L. Jack in Bulletin Nec.8 of the Geological Survey

of Soath Australia has been used. Dr. Jack found that the average s
‘quantity ot salt recovered per inch of ornst amounted to 100 tons per &cr .

With an average thickness of oneothird of an inch of- harvest- .
able salt ‘the yield would be about 35 tons per acre, or a total of 14,000
- tonss It was elaimed by the lessee that the greatest recovery of salt
'in one season was 15,000 tons and that it would be pcssible to harvest
a maximum of 20,000 tons. So far -observations tend to confirm these
figures dbut an examination of the lake in the dry season will be necess-
ary to psrmit a definite opinion to be formmed. o

HE PERMANERT SALT. -

2 Eineralogisally the permsnent salt consists of an agglomeratio:!
of’ halite crystals., ‘These crystals are nearly all cubes but a few- .
imperfect octahedra were noticed. The chsracterietic 'hopper' structure ‘
was Observed rarely. _ - :

Ths cubes are highly perfect but are nesrly always somswhat
intergrown. In the specimens seen the crystals varied in size from nearl)
microscopic to cubes with edges exceeding iv in length. o

The crystals consist of a series of ooncentric shells ropres-

‘ enting different periods of growth, and many contain within them one oy . -
more films of black mnd. These films have formed as thin coatings on '
partly grown crystals which, again becoming immersed in brine, have . - -
continued their growth entraining the £ilm of mud within the enlarged
crystal: Some of this mud £ills minute vughs in the angles between
intergrown crystals and in the interfacial solié angles.,'»- . _

Tbe salt is not hygroscopic, but on. breaking open the crystals -
containing mud it is found that the mud is wet. o _

: The crystals tend to oleave fsirly readily along the mnddy :
partings. . L _ &

In the mass the salt is grey in colour and ‘banded. Lighter bands
' altennate with dark bands and: probably represent seasonal cbanges.
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Slightly brownish bands maey be due to winﬂ-bonne dust during the summer,
grey hands to included black mud and light bands periods of rapid
crystal growth in early summer,

. Im the.epecimens.recovered these alternating bends are about
3" thick. l '

: The bed of salt in situ presenta a solid face of cubic erystals
_ but there is much free space, probsbly amounting to sbout 25% of the

total volume occupied in the thickness of salt bed examined. These

free spaces form connected channels for the free passage of brine from
place to place within the salt beneath the lake bed. , ’

- The permenent salt when crushed presente a dirty greyish
appearance but simple experimental washing with warm saturated salt
solution effected a great improvement., It was demomnstrated that crushing
to ebout minus 20 mesh will Dbe necessary to free 1ncluded mud end permit
effective washing.

It is known that a sheet of salt over one foot thick exists
over an area of 50 acres in one lake alone. Allowing 25% of free space
in this salt the tonnage smounts to 90,000 leng tons. :

- This figure is derived by direct calculation frem the specific
gravity of salt which gives the weight of one cubic foot as 123 b,
or 1.1 cwt. and has been experimentally confirmed with specimens of
the. permanent salt from the Pink Lakes.. :

It is probable that the whole area of the lake beds, excluding '
: some small patches of soft mud known to the harvesters, is underlain
" by sglt to a greater orxlesser depth. v . _

There ie little local knowledge relating to the thickness of
the salt bed, but the evidence of the lessee and contractor indicates a
depth in excess of 3 feet, and it is asserted that previous operators
have sunk through 27 feet of salt on the north—eeet edge of Crescent
Lake.,. :

Discounting this latter figure and tentatively accepting the
- figure. of three feet it will be seen that within the 700 acres of lake
surface there may be over 3,000,000 tene of selt.

Possibly Lake Poulton and School Lake could also contribute
to the quentitiee of salt if needed. o

THE MUD OVERLZING THE SALT BED.

The mud overlying the salt bed is in two layers, an upper one
sbout one=~quarter of an inch thick when wet, and a lower and thicker one
of black mud saturated with hydrogen sulphide. Both layers thin out towards
the centre of Sailor Lake; the combined thickness of both layers was
found to be sbout ane-guarter to half an inch at a point 200 yards from
the shore compared with 1 ‘inch to 13 inches st the water's edge.

The upper brown layer is elimy end gelatinous in consistency
and hangs together in sheets and strips when disturbed. It appears to
consist almost wholly of organic matter and is much swollen with contained
- water. It would probably dry to a film of little more than pater thicknessg

: The black mud unﬂer the lake eurface hes the eonsisteney of a
thin gruel. It appears to be composed of minute particles of black organic
matter. When distuﬁbed it remains suspended in the water tunning it black.

In some places this black mud underlies tne‘beaeh sand to av .
known depth of a foot or more. In some placee it has the consistency of
tar, has lost its hydrogen sulphide, and is very difficult to wash off the
skin. These deeper patches of mud are comparatively rare and have their
counterpart in the lakes where they are known as 'blowholes'. These
blowholes, ebout a dozen all told, are marked with stakes so that the
harvesters w111 avoid them during the hereeting season.
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- When. the lessee was queationed a8 to the erfect ef the mud .
when harvesting the loose salt, he stated that the mud caused no trouble
simply because it had disappeared. He expressed the opinion that 1t

floated to the surface and was blown ashore before the annual salt .

crystallized, but it is not thought that this explanation is corrects

It seems more probable that the mud dries to a thin film adhering to

the surface of ‘the permanent salt and would not be apparent to casual

observation. When the lakes are flooded in the ensuing wet season the -

£1lm of mud takes up water and again expands to its former volume.

: It is believed that the hyarogen sulphide 'is generated by
.baeterial action on -sypsum, but is may”be due to the decompositiqn of
orgenic matter, , A _

-,DISGUSSION OF THE PEOPOSALS PUT FORWARD WITH VIEW 0
' . _FROM PINK

*C

1. Floodin the lakes with water fram'underground sources to prodnce
additionaI crusts of sEif 5y nafural evaporatian. - _ '
This propaeal assumes that the lakes possess an impermeable floor

of clay beneath a layer of salt and that they could be ussed to hold .
water during the dry season., Observations indicate that this is not 80,
The lake beds consist over a considerasble area, if not wholly, of
layers of coarsely crystalline salt to a depth of at least one foot,
and probaebly several feet. This salt contains sufficient free space to
permit almost unimpeded circulation of fluids and any water or brine
pumped on to the dry laske surface would immediately descent throngh the
salt to the water table, carrying dissolved salt with it.

The depth to which the water level sinks below the lake bede in
summer is not known.

It is possible that specially ravourable areas of the 1akes might
be used as natural evaporating pans if enclosed with low clay banks,
but this is doubtful owing to the porosity of the underlying salt. The
. suecessful utilization of the lake beds for this purpose would depend
upon intercalatea seams of clay yet to be discovered. v ,

2.  Removal of the Eermanent salt. Until the lakes can be examined in
the summer there is no ormation availeble to 'indicate the dry season
level of the water table, It seems however that if the permanent salt

is to be removed scme of it; at leest, may" have to be recoVered from‘be-
low the brine. ,

.The resulting exposure of fresh surfaces of'brine to ‘the atmeaphere
suggests that additicnel salt will.be formed‘by precipitation. _

The . permanent salt lying below & thin layer of mud, presents a
tough fairly smooth surface, -but once this siurface is broken to form
a working face the salt could be eaeily won by manual ldbour or some_'
~ form of plough. , .

In the description of harvesting methods it has been suggested
that the lake surface would bear the weight of tractors but bresking
the surface of the permanent salt may so weaken the ldke bed as to
render the use of heavy machinery impossible. Owing to the successive
layers of salt beneath the hard sarface crust it is not possible to
- 1iken the surface to that of a frozen lake however, The effect of
breaking the surface ‘can’be determined only by opening a small area
and teeiing it. : _

PThe quality of the salt to be won has been discnssed and 1t 15
apparent that crushing and washing will be necessary to produce a -
marketable product other than agrieultural salt for killing weeds._

. If brine from béneath the ealt crust is used for washing it may
be necessary to clarify it either by settling or filtering to free it :
from any ‘'objectionable black mud ‘suspended in it. X

It is probeble, however, that brine removed from beneath the ealt
crust will not be unduly contaminated with the mud which appears to be
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confined'fo thin layer dbové the dry salt. ‘How'mnch mud is filtered .
out by the salt crust when the brine sinks ‘below tne lake bed, and how
much remains. suspenﬂed is not known.

3 ‘Use of artificial evaporators anﬂ driers. There are seVeral methods
of evaporating liquids used in the chemiecal industry and those commonly
applied to the production of salt in countries where natural climatic-

conditions are not favourable utilize vacuum pans, either single or
multiple, or open grainers.

The former type of plant is elaborate and costly, requires mueh
auxiliary equipment, proper housing, and skilled supervision. Briefly .
the essential epparatus consists of one or more steam-jacketed pans -
which operate under reduced pressures Where more than one pan is used
the units are connected in series. The first pan in a series is heated
by live steam, the jJackets of the second pan receive the vapour from the
first and so on. The vepour finally passes to the condenser and a high
degree of vacuum, with corresponding low temperature, may be maintained
in the last pan of the series, Such evaporators are commonly used in
sugar refineries where high temperatures dre deleterious to concentrated
sugar solutions. The chief advantage of the system as applied to
evaporation of salt solutions, where the final product is not affacted -
by temperatures a little dbove 1009C, is the rapid eveporation (and -
consequent precipitation of very fine salt) under low pressars. - Elab-
orate plant of this nature would not ‘be jnstified at the Pink Lekes.

: Open grainers are shallow pans of masonry,'brick or concrete, twc
_or three feet deep and may be of the order of 10 feet wide dy 100 feet
long. They are fitted with steam pipes a few inches from the bottom _
end a mechanical device, preferably a type of pusher conveyor to remove
loose solids from the bottom. The pans are filled with brine, and steam
at about 20 1b. per square inch is passed through the pipes to heat the
brine and hasten evaporation.- Precipitated salt is scraped on to a
slopingtégion at the end of the grainer and drained to a.moisture cantent
of asbou . A A

- Either of the dbove methods would permit of draining the mother
1iquor to waste before magnesium salts started to separate.

‘ . As far as can be ascertained apray drwing has not been used in the

- salt industry. This method consists of spraying the liquid to be evap~
_orated into a current of warm or hot air either at normal or reduced
pressures., 3pray driers are commonly used for the preparation of powdered
milk. There seems to be no reason why spray drying should not be applied
to evaporating brine unless the brine contained a high proportion of salts
other than -sodium chloride, as all solid matter will be throun down.

The analysis of brine from Sailor Lake (ﬁ.R. Jewell, Melbourne,
enalyst) indicates that the ratio of magnesium and calcium %o sod1um is
very low. The analysis in parts per 100,000 is given. o

Chlorine 1u,9u0
Sodium chloride calculated after ‘

Batisfying magnesium and calcium 2&,020.
Magnesium - ' , 50 :=.192 Magneeium Chloride ‘
Calcium . . S T ," 85' = 316 calcium Chloride.

- In the absence or a figure for the sulphuric acid radicla, which is
known to be present, it is not possible to calculate the composition of
the residue which would be left by the total evaporation of brine of this
composition but it appears that the dry salt would contain between 97 and
98 per cent. KNaCi1 the remainder being chlorides and sulphates of calcium
and megnesium. Both chlorides are objectionable as they are deliquenscent
substances and would render the salt markedly hygroscopic. Their removal
would be necessary and could be effected by washing the salt in brine or

by adding soda ash to the solution before evaporating. Addition of soda

ash would convert the calcium end magnesium salts to carbonates which,
in small smounts are not objectionablée in salt, and the sodium ion from
the soda ash would, united with both acid radicles, form sodium chloride
and sodium sulphate. ' , .
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e In this sectinn the queatlon of natural evaporation or laks‘brine
._.18 shallow artificial pans can'be discussed. ,

- climatologieal conditians in the locality are favoarable, Rain-
£211 smounts to 12 inches per annum and nett evaporstion is about 4O

. inches. The rainfall is nomally confined %o the winter months and the

~,:smnmmr is hot and dry with strong winde.‘“ , o -

o One cﬁbic foot of saturated brine contalns 19 lb. of salt.
Crystallizing pans one foot in depth would requzre 120 sq. feet of area
- for each ton of salt to be produced.~ D P _ -

- "Allowing forrevaporation of two feet of brine per annum the annual
production of 100,000 . tons would require the provision of evaporating
pans with a total area of 6,000,000 feet, or 138 acres, The construction
of such pans is obviously out of the qnestian.

Any suggestian of applying artificial methods of evaporatian to
salt production raises the guestion of cost. Salt is a‘low priced
commodity and the following figures are submitted to show that the -
~cost of productian must be kept down.. S

Salt from the Pink Lakes is sold on rail at Linga at 20/¥ and ‘ ,
21/~ rnion, and as stacked on the lake edge after harvesting is valued
at5 ") yo . » : o

: The aelling price is made up aB follows -
Cost of harvesting and etacklng B

‘Cost of bagging and handling o 1/6 .

Royalty to Victorian Government : 2/= -

"Rent (on average yield Co e 2/3

Cartage to rail . 5/6-

{Bags, supervision and lessee s profit 3/9 - g{g '
' 20/= - 21 /=

{Value of second-hend bags per dozen (12 bags %o
“the ton) is 8/98. - o .
. As many as possible are sent baak from Meranrne.{l
for refilling., . . : :

. Phe royalty seems’ unuaually high and if it were sdbstantially
reduced the difference. could be used to offset the higher costs .
involved in recoverdng, crusbing and washing the permanent salt.

SUHMARY AKD RECOMMENDATIQNS.

The salt precipitated at tha Pink Lakes 13 exceptionally pure- due
to two factors, viz. (a) the very low ratio of magnesium and calcium to
sodium in the local ground water and consequently in the lake brines, - .
and (b) the lowering of the ground water in sumer which permits the
bitterns containing a concentration of magnesinm,and calcium salts to
drain avay. , , . , .

The eraust of amnual salt formed by the concentratian of ground .
water exposed to the atmosphere in the lakes. contains about 15,000 but
ng; mor$ than 20,000 tons of recoverable aalt, containing frvm 98 to
9 Nac .. , o , . ,

The -annual salt crust is underlain by a bed of salt containing a
small proportion of mechanically held mud.. The thickness of this bed -
is kmown to be not less than one foot over an area of 50 acres on one
lake, Evidence suggests that the thickness of salt greatly exceeds
one foot, and that the area so occupied lies between the 50 acres
proVed end the total area of lake surface, viz. 700 acres..\ﬂ :

The total amount of recoverdble permanent salt per acre—foot is
_dbont 1,800 tens._ : , .

: It is considered that guarrying the permanent salt w111 be the
-most ‘hopeful method of rapidly 1ncreasing the °utput without. unduly ‘
raising costs. o A ‘ ‘ : o
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o : 8alt recovered from the selt bed will require erushing snd ;\
‘washing., Brine pumped from beneath the.lske surface, belng satureted
with sodium chloride end conteining very little mognetium snd caleium ;
_Beits vould be suitable.for wsshing purposes. The brine~m13ht reqnire
elarzficaticn to remove Busﬁended mud. o o

o An glternstive method of 1ncreasing sslt recoVary iu o
;suggcsted by the practice of spray drying as sopplied ¢ milk, \Brina,»

s‘already'aaturated could be gprayed into & current of hot eir. .Thé.

' |' brine would need tresting with scda msh $0 precipitste mpgresiun and
~, calcium sglts, filtering to remove the precipitate and, suspended’

,Imud before evaporation, 1t seemc probeble that this méthod would .not

i"pve sble to compete with thet suggested sbove, vizes quarrying the ‘aslt -

. ‘bed, The question of comparative costs wnuld have to be investignted.

_;,' ‘ - uther methcda of artificial evagoratien are epparentlw y
/| lexcluded by the cost of plsnt end opersting expenses, shd poler 4
eveporetion in artificisl dems or psns is out of the question: oﬁing B

t6 the large surfaee erea needed to yield worthwhile quantitiaa ot s&lt.

A The formation -of aﬂ&itional &alt crusts by flooﬁing -the 19&@:
with water or brine during the summer is not possible owing to the
neceesion of thc ground water table end the poroaity of the 1ake'beds. s

‘ hafvesting of. the - annual salt might be aecelereted by the .
provision of extrag labour, and ithe guantity of selt gaethered might be
‘incressed by harvesting Lske Poulton and School Legke in sddition te b
the three lskes included in the present leases, It is possible that -
insufficient selt will be formed on theme “two amall 1akes however, to
warrant harveating. . i ‘ . .

: - .. Xt 4s suggeated that a.more aceurate esﬁimate of the gmount
of permanent sslt in the lake beds should be mede when the lgkes are

# ' ary enough to permit test pitting eystematigslly. A plane-table

~ survey of an area embracing at least the three mejor lakes, and
" possibly ell five, should slso be carried out; _ Apert from the
- necessity for en acourste plan of the lakes such 8. 6w, would.- fapm a
‘basis fopr selecetlling eites for future operations9 p;'a&ng Qf. buildlngs,
pipe linea ete, _ . A .

To stEpB ahoulé be taken %o ‘dlsturb the poymanent ealt
unt*l the clean ennuel. salt lying abave 1t has been collected and
removed. : _ , o .

S The leasee bas taken up e consideréble areo of lanﬁ on the

~ south-vwestern side of the salt lskes to prevent farming on the immediete
windward side end consequent "trouble with dust., - It was. ‘noted@ that
cattle were being grazed on this lend, This prautice which %11l
defeat the object of leasina the 1ana An; qncatioa, mhould be
-discontinued. . , , | e

' (H.B. Ouen)
" Geologist,

Hineral Pesourcea Survey,‘
) CALTBLBwn ‘ : y
8th Septcmber, 1942.
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