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Quarterly Report Special Mining Lease No.116 ahdedioriiie-.
Period Ending December 16th, 1966

An investigational programme was prepared and submitted
to the Mines Department involving the drilling of 31 holes on
gypsum, 11 holes on lime sand. Later on this programme was
supplemented by a proposal to drill 4 holes for the testing
of the deeper formations, underlying the!.gypsum dep051ts,
for salt brines (potash) and phosphate... . - -

The programme was approved by the Mines Department and
arrangements were made to hire specialised drilling equipment
and experlenced drilling personnel from the Department with
superv151on of. the wo.kk by the Company.

As at December 16th, 1966, fourteen holes on gypsum
were completed, total footage 381 ft.6 in., and four holes
on lime sand, total footage 335 ft. 14 samples of gypsum
and 24 samples of lime sand were sent for analyses.

During this period a study was commenced into the
possible markets for gypsum on a large scale in Australia
and in the South Pacific Area generally. A major part of
this study comprised the possible use of gypsum as a substitute
for sulphur in the manufacture of fertilizers, in particular
ammonium sulphate, which is produced extensively from gypsum
in countries where the gypsum factory delivered cost is low.
This study is still in progress.

Total expenditure incurred for the period is estimated
at $5,000 including the mobilization expenses for the drilling,
drill progress payments and the costs of the commercial studies,
planning work and field supervision.

The programme and investigations are common to both
these mining leases.
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Peninsula Prospecting and Mining Pty. Limitged ()[‘3

Quarterly Report Special Mining Leases Nos.116 &=di2
Period Ending March 16th, 1967 .

Following a brief Xmas holiday break the drilling
programme on the leases was resumed on January 23rd and
on March 10th, 1967, the drilling and field sampling work
was completed. An additional 13 bores were sunk on the
gypsum deposits, three bores were drilled in search of
enriched potash brines and phosphate, and onaaddltlonal
bore on lime sand was completed.

The completed programme thus involved the foliowing:—

No. of Total .No. of

Bores Fdotage Samples
Gypsum bores 27 564 ft. 44 -
Lime Sand Bores 5 407 ft. 30
Potash brine and
phosphate exploration
bores 3 477 ft. 29

Total 35 1448 ft. 103

All the samples are now with the A.M.D.L. Laboratories
for analysis and all results are expected to be to hand by
April 30th.

On receipt of the analytical data a full report will
be prepared on the potential of the prospecting authorities
with respect to quantity and quality of the gypsum, lime
sand and salt brines revealed by the drilling.

Further enquiry was made on markets and uses for gypsum,
salt and lime sand.

Preliminary discussions were held with the General
Manager of the South Australian Harbour Board on the
possibulities of accommodating large ships in the area.

The expenditure incurred to March 16th 1967, is
estimated at $12,000.
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EXPLORATION PROGRAMME AT&LAKE MACDONNELL,
SOUTH AUSTRALIA, AUGUST 1966 TO MARCH 1967
: ~

. 004
Introduction '

Prospeéting right: in tue form of Special Miﬁing
Leases ifor gypsum, sait, .imesand, potaéh and phosphates,
were granted to Peninsue. Jrosiunwting and Mining Pty. Limited
at La<e MacDonne. ., Soutt. musq;alia, on August 18th 1966,
wit?. zspect to an area of 18 dguare miles in SML 116 and on

Sep ..wer lst, 1966 with respoct to an area of 35 square

s+i.3 in SML 122, a totai of 53 square miles.

These leases are of 12 months' duration and carry
AP ..diture covenants :nvoiving a minimum expenditure of
»4,...0 on the large lease, SML 116 and $10,000 on the smaller

2% -, SML L:2.

.

Ti... .‘ines Department, for this expenditure, required
ae . owmpany to carry out fielda studies comprising drilling
ac .impling of the minerals thereon and economic studies in

es .. .. to markets, transport and development planning.

This repo.t cover. the results of the field exploration
YO . The actue. field work, drilling and'sampling, commenced
LovEnber 20th; 1906, and was compieted on March 10th, 1967,

period of 16 weeks.

The programme carried out comprised the following:-

]

DRILLING
A. Percussion Drilling wime Sand 5 boreholes 407 feet
Potash brine and
Phospnate :
Exploraticrn bores 3 boreholes 477 feet
Total ‘ 8 boreholes . .984 feet
3. Rotary Drilling Gypsum : 27 boreholes 564 feet
Grand Total = 35 borerioles 1448 feet
SAMPLING
Gypsum 44 samples
Lime Sand 28 samples
Brine Samples 29 samples
Total = 101 samples
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ORGANISATION - ‘

The work was carried out under the direction of
3. 3. Dickinson. The Department of Mines provided equipment
and .experienced personnel for the drilling (4 men plus

supervisory staff and 2 plants).

. Enlarged aerial photographs were used to assist in.
+he location of drilling sites which were selected to conform
as closely as possible with the grid previously used by the.
Mines Department in earlier exploration programmes. A hand
orismatic compass and pacing were used to finally locate the
sites on the ground, the measﬁremeﬂt being made from previodsly
pegged drill sites on recognizable-feafures on the aerial
photos.A The accuracy of location wéuld be of the order of

plus or minus 2%.

The drilling operations were carried but without a
hiteh and no praise is too high for the employees of the
Mines Department who spared no effort to get reliable samples

and'to contribute to the efficient nature of the work.

All the semples were delivered to the Mines Department
Depot in Adelaide where they were'carefully examined and logged
and representativé samples of the material of possible economic
worth were sent to the Australian Mineral Development Laboratories
for chemical analysis. The drilling samples are preserved at

the Mines Department Depot for future reference.

Drill logs, assay certificates and maps showing the

results of the exploration work are attached.

DRILLING

The drilling of the gypsum was carried out with a
diamond drilling plant mounted on a trailer which was drawn
by a Bombardier or Truck, depending on access conditions.
An augér or sample tube was used to penetrate and sample
the soft of weathered near surface gypsum. The underlYing

rock éypsum was then cored with an NX diamond bit after the
insertion of casing through the soft overlying weathered

avpsum and soil.
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The lime sands'were sampled by means of a light

percussion drill with a 3 inch diameter %ample tube.

~Thé deeper drilling for brines and the testing of
the underlying Tertiary sediments for possible phosphate
beds was undertaken with a heavier percussion driLl using
casing throughout to permit brine samples.to be taken at
ten feet intervals, with a minimum éf contamination from

brines contained in overlying beds.

DRILLING RESULTS

Gypsum

The results have proved a reserve of high quality

crystalline (rock) gypsum of 125 million tons, averaging

7 feet in thickness (range 2 ft.6 ins. to 19 feet) over an
afé% of 6.g square miles. 'The rock gypsum is overlain by
ﬁlo;;\gﬁd semi-consolidated crystalline and sandy gypsum
averaging about 3 £t.6 ins. iﬁ-thickness. In the 6.5 square

miles area, the estimated tonnage of unconsolidated gypsum is

62.5 million tons with an equivalent tonnage of at least

' 62.5 million tons in surrounding areas, particularly in the

Lake Bell area where only-a limited area of crystalline rock
gypsum was located. These calculations take into account

the results of earlier drilling by the Mines-Department.A

. The total proven reserves of gypsum are accordingly

estimated at 250 million tons. "

The quality of the 125 million tons of crystalline
rock gypsum is extremely high grade on world commercial
standards. The gypsum content for the total tonnage would
be in excess of 95% CasOy, . 2H20, with chemicéll& precipitated
lime comprising the main other ingredient, less than 5% CaCO3

and silica or acid insolubles less than 0.2%.

A large proportion of the proven reserves has a
chemical composition in excess of 98% CaSO4, 2H20 with CaCO3

less than 1.0% and silica less than 0.2%.
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The flour and sandy gypsum generally found over;ying
the rock gypsum is an inferior quality gypsum with a higher
lime content to that in the rock gypsum, but still with a
low silica content. The average composition is of the

order of 85% CaSO,, 2H,0, 14% CaCO;, and silica less than 0.5%.

No beneficiation tests have been done on this lower
grade flour and sandy gypsum but similar material elsewhere
has responded to up-grading tests by simple'log—washing ‘

techniques.

LIME SAND
The drilling of about 5 square miles of sand dunes,
bordering the coast on the western side of Lake MacDonnell,

has revealed the presence of about 250 million‘cubic yards

of fine calcareous sand in loose sand dunes ranging up to

120 feet in height above normal ground level. ,@%@g
aung,

Samples taken from 5 drill holes show a uniform %@¢ +/ 3
composition in CaO ranging from 47.90% to 50.20%, ayeragef@ﬁw Y 6

48.9%, in MgO from 2.80% to 4.70%, average 3.40%, in sio,, bio, 0. 7v

—— [

from 2.80% to 5.65%, average 4.51%, and in S04

to 0.45%, average 0.36%.

The total volume of sands on the leases, on the basis

of the dunes averaging 50 feet in height over the whole area,

is estimated at 500 million cubic yards, or say 650 million tons.

SALT
The three boreholes drilled have shown the presence

of brines ranging from 12100 grains per gallon to 2760 grains

per gallon of total salts, average 6193 grains per gallon in

the gypsum and the porous lime sand and dune limestone beds

ﬁnderlying the 'gypsum. The water table ranges from 2 feet

to 4 £ft.6 ins. below surface in these bores. The thickness

of the ?orous beds would be of the order of 100 feet. These

beds afford-a large reservoir for stored brines.wh}ch by solar

evaporation could proedic: considera®l@ tonnages of salt.
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‘e~ be of the order of 15 square miles. In places, notably at ' L;

" 5. | .« 008

The area unlain by these brines on the leases would

the Red and Blue Lakes, there is a continuous flow of ﬁg

concentrated brine into Lake MacDonnell at the rate of

30,000 to 40,000 gallons per hour. It is estimated that
if Lake MacDohnell is developed for salt production by faf
solar evaporation, an annual production of 500,000 tons

of salt per annum could be achieved.

COSTS - » | o

‘. The exploration work described herein has been o

carried out at a field cost of approximately $16,000

comprising drilling, assaying and supervision expenses.

. e
{ .

) '“/ , Y- . £ -
PEN N '\,’/LCJ’ ALz I

S. B. Dickinson 'ég
Projects Development Manager T

26th May, 1967.
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THE AUSTRALIAN MINERAL D!VII.OPMEN’I’ LABORATORIES

RESEARCH FOR INDUSTRY -

CONYNGHAM STREET - PARKSIDE -
‘I"VEI.!PHON! 791662 - TELEGRAMS '‘AMDEL' ADELAIDE

-
Mo

SOUTH AUSTRALIA

P
Please quote this reference in yout reply: J/’/ -
AN2148/67 12th April, 1967
. Mr, S5.B, Dickinson, .
Your reference: Projects Development Manager,
3/267/0 Clutha Development Pty Ltd, .
GFO Box 3996,
SYDNEY NeS.W,
e e
RARIRX | ASSUMED COMPOSITION W HARDNESS
MIDDIGIR OF SALTS (as Calcium Carbonate)
gralns/fallon q%;uu g1
Chloride, Cl ... coeo o s s oo ..3430....] Calcium bicarbonate ... ... 12 1 Total o i o 1178
Sulphate, SOi .. o i e e 558 ........... Calcium sulphate ... .. v oo 3 26 ...... TEMPOTATY .o v oo corve sreee 12
" 7 - 1166
B‘onate. 2 (0,0 VSRR A Calcium chloride ... ... ... Permanent ... .. . i o e
Nitrate, NOp ... e v voe e eveed trace Magnesium bicarbonate ... - Due to calciurﬁ srre werne emrse snere survn| conssmnssonn 252 .........
Sodium, Na ... cee e v s conn] oo 1917 Magnesium sulphate ... ... 411 Due to magnesium ... ... .. ... 926 .........
Potassium, K ... o o e vore cvond 67 .......... Magnesium chloride ... .. 556 Due to iron ... ... e veee
.‘ Calcium, Ca e v o s e e 101 Sodium bicarbonate ... ... -
Magnesium, Mg . v e o RRD ‘Sodium sulphate ... R
e Remarkss Fe 0,03 g/g
7 Silica, SI08 e o s i s o] s Sodium chloride ... v e i 4872 ....... ' .
R ) . Br 11 g9/9
Iron, Pe ... e e v e e oo eecenememersnssmenesc] Sodium nitrate ... ... .o e - ‘ '
o] 5 (OO RO Potassium chloride ..... ... ... 128
" Iron Bicarbonate ... ... ... .o .
PTOtEL s e e e e e e 6305
14,41 ozlgallon
.' Sugpended matter ... ... .. ! ,
i OQ‘H’C matter ... ... ... -
NAME Hole No 1
5¢
Water Cut
4'6"
Address Water Level
: Supply. -
Hundred Lake MacDonnell . .. e 6’ cy [/1//7/0
Section Date Collected 30/1/67 j A. YOUNG
' Di .
Sample collected by............ A.. Marochi.. lrector.
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" ’ N4ags
THE AUSTRALIAN MINERAL D!VII.OI’M!H’I‘ LABORATORIES
%
& ,
CONYNGHAM STREET : PARKSIDE - SOUTH AUSTRALIA
TELEPHONE 791662 - TELEGRAMS ‘AMDEL’ ADELAIDE
Please quote this reference in your reply: : : .
AN2148/67 o 12th April, 1967
" Mr, 8.,B, Dickinson, . . C
Your reference: Projects Development Manager, -
3/267/0 Clutha Development Pty Ltd, _
: Co- GPO Box 3996, . . ;
SYDNEY, . N.S.W. |
. EBRIX | ASSUMED COMPOSITION kRIS HARDNESS
MRJU}RR OF SALTS . %_ (as Calcium Carbonate)
grainz/7alflon —_ grains/galjon g
_ Chloride, Cl v o oo . S 3720....] calcium bicarbonate .. ... ol 13 . TOMA oo s e e s s e o
Sulpﬁate, SO o s e e e _ 572 ......... Calcium sulphate ... ... ... 319 Temporary ... SN
Bi'onate, ¢ {00 "RUNRIPUNERRN IR— 8 ......... Calcium chloride ... ... ... - Permanent ... ... c oo v e
Nitrate,NOg .. we o o Nil Magnesium bicarbonate ... n Due to calcium ... . v oo o
Sodium, Na .. ... OO —— 2073 ......... Magnesium sulphate ... .. 435 Due to magnesim ... ... w wee
Potassinm, K ... e o e e e . 73 Magnesium chloride ... ... 615 DUE 10 FTON o o e o s oo
CalCiUm, CB .o wooe s s e 99 .| sodium bicarbonate ... .... - '
Magneésium, Mg ... . o oo 2 45 ......... Sodium sulphate ... ... .. o .° ...................
Silica, SIOs i e e e wioe e Sodium ChIORAe .. o o o] 5269 | Remarkss
(0T VD Nt F————. Sodium pitrate ... ... .. . - Fe <« 0,01 g/g
1) 3 (RSO U UN I— Potassium chloride ... ... ... 139 B l' . 13 g/g
' 6790 Iron Bicarbonate ... ... i.. .ofeemmmmm——n—
Total ... e e e e e s s S B e 7 3 /gallon‘ )
Suspended matter . ... ... ..
o) ic MAULE . o e e
' l
NAME Hole No
- ) . 5t
Water Cut :
4igh
Address Water Level
: Supply. - , -
Lake MacDonnell 14! ' ' ,
Hundred Depth Hole v e ﬁ/ﬂ'f:) '
Section S Date Collected........ _ :  [P. A. YOUNG
' : : Director.
Sample collected by A Marochi :
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THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES
CONYNGHAM STREET - PARKSIDE - SOUTH AUSTRALIA
TELEPHONE 791862 - TELEGRAMS ‘AMDEL ADELAIDE
Please quote this reference in your reply: T _ .
- AN2148/67 12th April, 1967
Mr, S.B, Dickinson, !
Your reference: Projects Development Manager,’
3/267/0 Clutha Development Pty Ltd,
GPO Box 3996, ‘
SYDNEY, N.8. W, ..
- BARIS | ASSUMED COMPOSITION FARTS HARDNESS TRRES
MEZIONK OF SALTS LT LAONK (as Calcium Carbonate) .
raina{ alllon grains/galfon grﬁﬂ%
Chloride, Cl ... . oo o IR I ;- ) X o S Calcium bicarbonate .. ... {g TOMAL oo s o e s s s st 1280
Sulphate, SOs . voer o i oo 582 ......... Calcium sulphate ... .. .. 319 TEMPOTATY ... e e e v oo funrsmrssessssmesssesns 1 2
P B0 - - 7....] Calcium chloride ... .... . ] PETMANENL o o e 1268
Nitrate,NOs ... o coe o i Nil Magnesium bicarbonate ... .| Due 10 CAICIUM o e i e oo 247.
Sodium, Na ... e e coee s oo 2122 ......... Magnesium sulphate ... ... ..o 447....] Due to magnesium ... ... e e R N o Jc |
Potassium, K ... e o oo e 75 Magnesium chloride ... ... 631 I BT o 3R 1 1] « TR
Calcium, Ca ... o e oo cwins s Sodium bicarbonate ... ... - '
Ma-xgnesmm, Mg Sodium sulphate ... ... ... Remarkss
Silica, SI0s v w e i o ol Sodium chloride ... . o oo 2394 ' S
107 T PSR I—— Sodium pitrate ... ... .. we - Fe < ,0'01 g( 9.
%) s SRRV IR | Potassium chloride ..... 143 Br 13 g/g"
Iron Bicarbonate ... ... .. oo
TOtaAl ... e e e v v v o 6946 .
15,88 Adz/gallon....ee| i
Suspended matter ... ... ...
anic Matter ... ... .o we
NAME Hole No 1
. 59 '
Water Cut
- Address Water Level 4 ! 6“ :
Supply s
Hundred Depth Hole 25! A 4,)/D
Sectioni Date Collected /) A. YOUNG

RESEARCH FOR INDUSTRY

Sample collected by.

Director.




Sample collected by

) RESEARCH FOR INDUSTRY .
. 047
THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES
CONYNGHAM STREEY - PARKSIDE - SOUTH AUSTRALIA - .
TELEPHONE 791682 - TELEGRAMS ‘AMDEL’ ADELAIDE x
Please quots this reference in your reply: ‘ ' ' L
AN2148/67 l12th april, 1967
, Mr, S.B, Dickinson,. ' ‘
Your reference: Projects Development Manager,
3/267/0 Clutha Development Pty Ltd,
_ - GPO Box 3996, :
SYDNEY, Ne S We
: :;Eﬁ%g ASSUMED COMPOSITION HARDNESS ‘ X :fs
OF SALTS ; (as Calcium Carbonate) !@‘L _
. ' T g ' PEe)s gralnS/isIl T ; ~ ;‘-ui“ilz‘dam
" Chloride, Cl ... .. R 3980° Calcium bicarbonate ... ... vl TOAl .. e e e s s s s '
- Sulphate, SOq e v i e s 6 ..... 1 ........... Calcium sulphate ... ... .. 313 TEMPOTALY ... v v v ereee srrse]smassrecmrsrrns 10 .........
= Bi')nate, HCO; .. e e 6 .......... Calcium chloride ... ... .. - Permanent ... .. e e e cosnf oo 1312 .........
. Nil . . - . 240
. Nitrate, NOs ... v coone wose s, Magnesium bicarbonate ... Due to calCiUm ... o s e 2] cosccneemssnissnssssnssessssns:
Sodium, Na ... . - l'..f..";' ...................... 2220 ........... Magnesium sulphate .. .. ; 476 Due to.magr'l:esium 1082
 Potassium, K ... e o e e o] orssmn 78 .......... Magnesium chloride ... ... 654 Due to iron T N
Calcium, €A o e e o 96 Sodium bicarbonate ... .. -
Magnesium, Mg .. . o s 263 | sodium sulphate ... ... ... 56';2 ........... Remarkss ‘ - |
Sodium chloride ... ... ... ' Fe o ¢ 0,01 ) g /g
] Sodium nitrate ... ... e e - B r 13 ' .9' /g .
pH . SVRVURRION R Potassium chloride ... ... ... 149 ) B
' _ 7244 Iron Bicarbonate .. ... .. el X
TOAL oo v e eene conee v somes v corannnge o
) 16,56 bz/gallon .
Suspended matter ... .. ...
on matter ... ... o o
NAME.. Hole No 1
- Water Cut 5¢'
an
Address Water Level 4'6
: Supply .
-Lake MacDonnell :
Hundred Depth Hole 45! 67 4 /)
Section Date Collected 12/ 67 P/ A. YOUNG
Director.




Sample collected by

Director.

. [
) RESEARCH FOR INDUSTRY
nag .
THE AUSTRALIAN MINERAL DEVEI.OPM!NT LABORATORIES
CONYNGHAM STREET - PARKSlDE . SOUTH AUSTRALIA
- TELEPHONE 791642 - TEI.!G.RAM.? ‘AMDEL ADELAIDE
Please quots this refarence in your reply: . ’ :
AN2148/67 12th April, 1967
Mr, S.Be Dickinson, _ . : '
Your reference: Projects Development Manager, i
3/267/0 Clutha Development Pty Ltd,
: GPO Box 3996,
SYDNEY, N,S.W,
- RARES | AssumED composiTioN | XEBEE HARDNESS RS
MITXICN OF SAL MICLION (as Calcium Carbonate) MUDIOR
grpins/galllon grailns/gallc —grgins/gallon
Chloride, Cl v s coon e e s 4080......, Calcium bicarbonate .... ... ek 2 Ttal ... oo i e s s s s R IRD
Sulpbate, SO¢ e e e s s 611 Calcium sulphate ... ... ... 309 Temporary
B'aonate, HCOs oo e s oo 7 ............. Calcium chloride ... .. ... - Permanent ... . v v o oo
Nitrate,NOs ... e e o s Nil Magnesium bicarbonate ... - Due to calcium ... o e e e
Sodium, NA o e e wriie s snsraf s 2275 .............. Magnesium sulphate ... ... 493 Due to magnesium ... ... .. e
Potassium, K ... o o oo ciiee v 80 Magnesium chloride ... ... 670 DUe 10 iTOM .. e e e vt s
Calcium, €8 . e o siee e soind] srcsenesnene 9 6 ............. Sodium bicarbonate ... ... - '
. Magﬂesiunjl,r .7 £ RN N 271 .............. Sodium sulphate Remarkst
Silica, Si08 . e e e i s rresoenm—— Sodium chloride ... ... .. .. :
R . Fe < 0,01 g/g
110D, FB v o e e v e e s Sodium DIIALE .. wcn o e s Jremsirs ] ' ;
- Br 14
PH o e i e e o s s Potassium chloride ... ... ... 153 g/g‘
Tron Bicarbonate ... ... ... .o
TOMal oo oo o e o e e e 2D .
16,96 dz/gallen
S nded matter ... ... ...
Organic matter ... ... ... .
NAME Hole No l
[ ]
Water Cut 5
‘ : Py
Address ' Water Level 4. 6
Supply - '
65" Ay
Hundred Depth Hole ﬂ/}
Section Date Collected 1/2/67 . A. YOUNG




* RESEARCH FOR INDUSTRY
nag
THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES
=
CONYNGHAM STREET - PARKSIDE :+ SOUTH AUSTRALIA
! TELEPHONE 791682 - TELEGRAMS 'AMDEL' ADELAIDE
" Please quote this referance in your reply: ' g
12th April, 1967
AN2148/67 . g,B, Dickinson, _ : PXite
Your reference: Pro jects Development Manager, '
i Clutha Development Pty Ltd4, "
3/267/0 GPO Box 3996,
X SYDNEY, N,S. We .
- o 3%2}}“"33‘ ASSUMED COMPOSITION T HARDNESS W
MERXIONC OF SALTS MTLLIONS (as Calcium Carbonate) M ¥4
grpins/galjon gtains/galjlon gx 8/Q on
Chloride, Cl ... .. v SR S 4150...] Calcium bicarbonate ... .. 12 TOAL oo e o e s o evin v 1380 .
Sulphate, SOs o e e e o] ﬁza ........ Calcium sulphate ... ... ... 316 TEMPOTATY e e e e st sessafosssssssssnsons 12 ..............
B.onate, HOCO% . o e ] s 7.1 calcium chloride ... ... ... - Permanent ... ... o v e o k368 .
Nitrate, NOs ... i v coune arerne Nil Magnesium bicarbonate ... - Due to calciim ... o e e connierncrinnnns: 2 44 ............
Sodium, Na ... v o vonee s ssowe]crmrrnesd 2 317 ........ Magnesium sulphate ... ... ... 508 ......... Due t0 MAagnesiim ... . e cnef i 1 136 ...........
Potassium, K ... e o e e oum " al Magnesium chloride ... ... 678 Due to iron ... ... ... v sonee| e
Calcium, Ca ... R Q8. ] Sodium bicarbonate ... ... -
Magn.esium, ME e el 2761 sodium sulphate ... . o wocfmmin o :
’ S : 5889 Remarkss
Silica, SiOs v e o BRSO U L Sodium chloride ... i e o) : '
o - Fe . <« 0,01 g/g
Iron, Pe ... ce v i e e ) SOdIUM DILTALE ... v crrire soealecsmmmrrscssssesssmssssssssssssns . o
pH‘ ................................... SUORRVIN IR | Potassium chloride ..... ... ... 154 Bx . 14 . 9/ g
- 7557 Iron Bicarbonate ... ... ... .. I T, .
005 7:) RO OO —— . )
‘ 17.27|oz/gallon
S nded matter ... ... ...
Organic matter ... ... .. wi
NAME.. ' Hole No 1
- ]
Water Cut 5
. ) g0 . ‘
Address Water Level 4'6 : : '
Supply - , o :
- R {
Hundred Depth Hole 85" . W
Section . ....Date Collected 1/2/67 . ‘ /P. A. YOUNG
‘ ' o Director.
Sample collected by . . . ‘




. Ay
' . . RESEARCH FOR INDUSTRY
. THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES
CONYNGHAM STREET - PARKSIDE - SOUTH AUSTRALIA
TELEPHONE 7918482 - TELEGRAMS 'AMDEL’ ADELAIDE
Ploase quots this reference in your reply: . ' )
. 12th April, 1967
: AN2148/67 . Mr., S.B, Dickinson, , 4 . .
Your reference: - Projects Development Manager, :
3/267/0 Clutha Development Pty Ltd,
: GPO Box 3996, :
SYDNEY, . N,S.We
v o . ﬁ‘&m ASSUMED COMPOSITION , HARDNESS
: : : OF SAL . (as Calcium Carbonate)
: gl?&%Oh rains/galion
Chloride, Cl ... ... . R — 2380, ] Calcium bicarbonate ... ... 12 Total ... .. ..
Sulphate, SO4 e i i s e 625 .......... Calcium sulphate ... ... .. ... o 326 ........... Tempon;ary
, 'onate,  ; (00 PRI N 7 ...... Calcium chloride ... ... ... Permanent R &
NItrate,NOys e v e s s s N1l ... Magnesium bicarbonate ... Due to calcium ... . o s s
Sodium, N& ... w e s we smifesimn 2 424 ......... Magnesium sulphate ... .. 495 Due to magnesium ... ... cw
Potassium, K ... co o s s coend 84 ......... Magnesium chloride ... ... 720 Due to irou. ..........................................
Calcium, Ca ... e e o : 10; Sodium bicarbonate .. ...
Ma%r;esium.‘ Mg . o ................. 284 ......... Sodium sulphate ... .. Lo e 6 162 .......... Remarksa
Silica, SIO8 v e e e e s s Sodium chloride ... .o o i) .
- Fe < 0,01 g/q
) £0%: T o SR NVUURURIN IR Sodium nitrate ... ... coo e . . ) PR
PH o e v SSPUSRSNV VU ISP Potassium chloride ... ... ... ' .
Iron Bicarbonate ... ... e o]
Tofal e o e o o 7875 ron Fearmone y
................................ ...........-1..3..-...0.0. o] oz/gallon
Suepended matter .. ... ...
Organic matter ... ... o v

' 1
NAME : Hole No
5
Water Cut
' 4'6"
Address 3 Water Level
: Supply S :
. \ 105¢ . '

Hundred 7t DEpth Hole W/ﬂ)
Section : ' at ottt 2/ 2/ 87 — P.A. YOUNG

A, Marochi ‘ Director.

Sample collected by




) RESEARCH FOR INDUSTRY
- 051
CONYNGHAM STREET - PAR_KSIDE - SOUTH AUSTRAI;IA
TELEPHONE 791662 + TELEGRAMS 'AMDEL’ ADELAIDE
Please quots this reference in your reply: ' -
AN2148/67 i2th April,; 1967
Mr., S,B, Dickinson, P
Your reference: Pro jects Development. Manager,
- 3/267/0 Clutha Development Pty Ltd,-
GPO Box 3996,
J’YDNEY ’ N. S. W.
b FEXK ASSUMED COMPOSITION HARDNESS
OF SALTS . (as Calcium Carbonate)
g Ion grgin n————— 9T
 Chloride, Cl . oo e s e 4350 I calcium bicarbonate ... .... 10 lrow | 28
. o 10"
...~ Sulphate, SO. s s v e oo 620 .... Calcium sulphate ... ... .. 316 TEMPOTATY o o ceoie s vrer v vsersessnrmscsessssesssins
B‘)onate, ) 2 (0.0 PUUNIUR RN Calcium chloride ... ... ... PErMANENL ... o e e o o] sessmsssmnssssrsssssssssssssns
Nil . L - . , 242
Nitrate, NOs ... coe coe e s Magnesnum_ bicarbonate .. Due to calcium ... .. e e cevenuvncnne SRS S,
' Sodium, Na,...... v ovse v ssnss s 2425 ............. Magnesium sulphate ... .. 498 Due fo magnesium ... ... ... v l 169 .................
Potassium, K ... oo o v sreee sonnd 85 Magnesium chloride ... ... 717 Due to iron
Calcium, Ca ... e v crese s 97 Sodium bicarbonate ... ... - )
' . ' 284 . -
Magnesium, Mg ... v o ot Sodium sulphate Renarkss
Silica, Si0s wo. v e o s oo Sodium ChlOfde ... v o ofu I O
- = Fe < 0,01 g/g
03 D - TV RGN N —— Sodium nitrate ... ... .o e e B r 15 g /'g
77) & (RO UV Y Potassium chloride ... ... ... 2
7867 Iron Bicarbonate .. ... .. oo
TOAL oo e e s o e s o ez ¢
17,98 dz/GaLLON...oo| s
Suspended matter ... ... ..
(Qnic MAtter ... e v oo
1
NAME Hole No
‘ . 5° i
Water Cut i€ -
Address Water Level
Supply.
v 125 o
Hundred Depth Hole M :
4/2/67 ‘
Section . Date Collected . A. YOUNG -
A, Marochi Director.

Sample collected by




- RESEARCH FOR INDUSTRY
052
THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES
CONYNGHAM STREET - PARKSIDE SOUTH AUSTRALIA
TELEPHONE 791682 - TELEGRAMS ‘AMDEL’ ADELAIDE
Please quote this reference in your reply: . ‘
AN2148/67 12th April, 1967
: Mx, S.B, Dickinson,. ) ,
Your reference: Projects Development Manager,
3/267/0 Clutha Development Pty Ltd,
- GPO Box 3996,
§! DNEY , . N,S. W,
) RARTIR XAKTS . XEERIX
v ASSUMED COMPOSITION HARDNESS
. OF SALTS Mo (as Calcium Carbonate) FER
rains/gallon gra Lna/gal Idn gr’?f%?fa‘rﬂtor
Chloride, CI ... e oo v woun 5630.....] Calcium bicarbonate ... ... Q TOtal o oo e e e e o s Tl OB |
Sulphate, SOq . e e s s 7 28 Calcium sulphate ... ... ... ... 299 ............ TEMPOTATY oo o weevr oo sevee svrae] msssersmsersens 10 ...........
‘bonate, 3 (0 0 SN 6 Calcium chloride ... ... ... - Permanent ... .. c o oo o
Nitrate,NO; ... s Nil Magnesium bicarbonate ... - Due to calcium
Sodium, Na ... FSTPRR IO 3135 ............ Magnesium sulphate ... ... 648 Due to magnesium ..... ... ... oo 1531 ..........
Potusiuﬁ, 104 Magnesium chloride ... ... 944 Due to iron .. serre vrne sons srn| nemsensssessssnesesseseesss
Calcium, €8 ... o e e v s 9 2 ........... Sodium bicarbonate ... ... - '
Magnesium, Mg ... woo o onfumc 372 .. Sodium sulphate ... ... e ofom T e ' K
) Remarkss
Silica, SI0s v wor o o e o Sodium chlofide ... . v oo d 068 ] .
Iron, Fe .. v e e sr serne svne s rrmssmessmsssarssnne Sodium nitrate ... ... e e o] I Fe < 0.01 . g/_g )
: By 18
+) & UV Potassium chloride ... ... ... 198 g/g
10067 Iron Bicarbonate ... ... .. cofoc—————— -
TARAL ... oo ol e e s e srn| gt ‘
23,01 ¢z/gallon
ended matter ... ... ...
rganic matter ... ... ... .
NAME Hole No 1
]
Water Cut 5 _
[ ]
Address Water Level 35
Supply , -
'
Hundred Depth Hole... 343" - M@
Section Date Collected 6/2/67

Sample collected by.....As..Marochi

. A. YOUNG
Director. -




poy

Please quote this reference in your reply:

AN2148/67

Your reference::

3/267/0

"RESEARCH FOR INDUSTRY

. | THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

CONYNGHAM STREET - PARKSIDE -

SOUTH AUSTRALIA

TELEPHONE 791642 - TELEGRAMS 'AMDEL' ADELAIDE

Mr, S.B, Dickinson,
Pro jects Development Manager,
Clutha Development Pty Ltd,

GPO Box 3996,

12th Aprii . 1967

SYDNEY, N,S.W. A :
' s | ASSUMED, COMEOSITION ,:‘:,n%-c“;; w clamonEss TR
' ' grains/qgal on . gx ains/g_al Lon gr on
Chloride, Cl ... . o sl conse oo v 6420.....] Calcium bicarbonate ... ... 1 TOLAL ... s e e e srsne “srre s 1983 ........
Sulphate, SO, ... - ..................................... 788 .. .1 calcium sulphate ... VN I 272 .......... Tempofary TN SO, 10
B'onate, HCO, o o 6 ......... Calcium chloride ... ... ... - Permanent USRI S 1973 ........

' Nitrate,NOs .. wee v v s Nil Magnesium bicarbonate ... - Due to calcim ... . o s s 210 ........
Sodium, Na .. v e s e e W S— 3566 .......... Magnesium sulphate ... ... 747 Due to magnesium ... ... ... .| 1773 ........ ‘
Potassium, K e e e o . X17....] Magnesium chloride ... ... 1096 DUE £0 HIOM oo s e o s s
Calcitm, Ca . e e siee s e 84 Sodium bicarbonate ... .. - '

Magnesium, Mg ... e e 431 ......... Sodium sulphate ... ... ... - '
Silica, SI0s v s e o o e Sodium chloride v o o .| 2064 | Remarkes _
0.7 T g T — Sodium nitrate ... ... .. — ‘e < 0.01 g/ g
%) ¢ (SR Potassium chloride ..... ... ... o3 Br 21 g/g.
S T R ST
_ 26,08 dz/gBllon ..
' Sysgended matter .. ... ...
" Organic matter ... ... wu o
NAME Hole No 1.
Water Cut 5!
~ Address Water Level 40"
Supply :
Hundred Depth Hole 165’ . [}’I/J ))/ U
Section , ..Date Collected...... 7_/ 2/67 / P. A. YOUNG .
Sample collected by........ A.. Marochi . . Dim,tor'




N o A . RESEARCH FOR INDUSTRY
| ' 054
- i
CONYNGHAM STREET - PARKSIDE - SOUTH AUSTRALIA
TELEPMONE 791862 - TELEGRAMS 'AMDEL' ADELAIDE
Please quote this reference in your reply: o S _
AN2148/67 12th April, 1967
' Mr. S.B. Dickinson, : . S
Your reforence: °  EYOJjects Development Manager,
_ 267/0 Clutha Development Pty Ltd, -
o GPO Box 3996,
' SYDNEY , NeSeWe
ASSUMED COMPOSITION ’W HARDNESS T
. OF SALTS MIELION (as Calcium Carbonate) RIEDIEK o
on . g:.‘il‘ng_l Lon _ grail ns{gallon -
. Chloride, Cl ... o co e s s Calcium bicarbonate ... .. 1 TOtal oo e e e e e e s rrnnen 53 ...........
. Sulphate, 8O4 . e v A Calcium sulphate ... ... ... 299 Temporary ... .. . o S 1 0 ...........
‘, B'onate, - (o, 0 "————— , Calcium chloride ... ... ... - PErmanent ... . e v vt s B I A
- Nitrate,NOs ... ce s srse s : Magnesium bicarbonate ... -~ Due to calcium .. .. 1o T
! Sodium, Na .. e o s e Magnesium sulphate .. ... 639 Due to magnesiun.\. e s o s 1523 ............
' Potassium, K ... o e v conne seees Magnesium chloride ... ... 944 DUE £0 AFOM o e o e g vl
. Calcium, C8 v woe s o o Sodium bicarbonate ... .... - ;
i Magnésium, ., {2 UOURTN O 370 ............. Sodium sulphate ... ... ... [
" Silica, SiOs v oo SRR s Sodium chloride ... ... ... P A Remarkss ‘
" IR0, Fe o e e s s I F—— Sodium nitrate ... ... o o - Fe . . < 0,01 g/g
%) ¢ AR ISV Potassium chloride ... ... ... 202 Br .13 g/g
e . .
. . 10042 | Iron Bicarbonate ... ... . cooccmmmmn.,
Totﬂ evvene wrears  sesers  mmabii  ssears  amests  versie  sesess| 22.95 ...... ° Q/gallon
" Sugpended matter ... ... ...
) Ognic MALET ... s v e
1
' NAME Hole No ‘ _ : v '
51 - e
WALEE CUL....oestsssssssossssisesss e o : : : o
' -
Address Water Level 51
. Supply 18- A . K
5 .
Hundred Lake MacDonnell . . . ... W .
Section , Date Collected 9/2/ 67 p A. YOUNG
‘ Director. |

Sample collected by




aBeanand
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S X
, RESEARCH FOR INDUSTRY N 3
- 059
YHE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES
:
CONYNGHAM STREET - PARKSIDE - SOUTH AUSTRALI ' g‘
! TELEPHONE 791662 - TELEGRAMS 'AMDEL ADELAIDE S
Please quote this reference in your reply: . . ' ‘
th April, 1967 %
'AN2148/67 Mr, S8.B. Dickinson, 12 h pril,
L " Projects Development Manager d )
Y c8: L :
37%’5@7‘0 Clutha Development Pty Ltd, ;
GPO Box 3996, j
| SYDNEY, N,5.W, ;
v BN ASSUMED COMPOSITION ’W HARDNESS W—
MIKDIBN OF SALTS MEXION (as Calcium Carbonate) t.f
rains/gajlon gr ai.ns7'_‘niga on : g u’tm‘l%y%%tlon.f
Chloride,‘ [ ©) R 9000 Calcium bicarbonate ... ... 8 Total ... v v o i 20 ...... 2 ..... .
Sulphate, SOu e e v v s e 925 ............ Calcium sulphate ... .. wer e 200 ........ TEMPOTATY e conie oy o i s 8 P
i | 5 : ; - ’ 2064
Bxc‘nate, 3 (@ 0 PSRRI N Calcium chloride ... ... ... ; PEIMANENAL .. o e e srein sesrefcrsromecrsseermssatosssmssons
Nitrate;NOp v e won o oo Nil 1 Magnesium bicarbonate ... - R N .
Sodium, Na ... ces wen g e o 5230 ............ Magnesium sulphate .. ... 282 Due to magnesitm ... co w cofoommn 1 917 .....
. 166 . . 1049
- Potassium, K o o s swev v s nmssnssomerseseessssssnnins Magnesium chloride ... .. : Due to APOM oo e e v semse ssten]sosmssnsmssemmsmssssgassssssoion
- Calcium, Ca ... v coiee srere o 62 Sodium bicarbonate _— -
' Magmfsium, ME e e e s 466 Sodium SUIPhAte ... . e s —— R emarka; »|
Silica, §i0s wove e v woss s s Sodium chloride .. w o wifr kB AID o .
- Fe ¢ 0,01 g/ g |
CTron, Fe e o o e e " Sodium DItrate ... .. o e cfesnn———— . . |
v * \ -‘
1) & O Potassium chloride ... ... ... a7 Br 29 g/ 9 |
. v - 5854 Iron Bicarbonate ... ... ... . .
Total ovser setver vesnen sasnne aveses asonse] auvea 3 6.240: :/gallon
Su.ded matter ... v e '
Organic matter ... ...:ou.
NAME... Hole No 1
5
Water Cut
Address Water Level 56°*
Supply - :
)
Hundred Depth Hole 205 f
Section. Date Collected 10/ 2/ 67 ) P. A. YOUNG .
Director.’
Sample collected by. /. o L




° - RESEARCH FOR INDUSTRY X
) 0N56 ,
THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES _
{
, CONYNGHAM STREET - PARKSIDE - SOUTH AUSTRALIA ;
TELEPHONE 791662 - TELEGRAMS '‘AMDEL' ADELAIDE : :
Please quots this reference in your reply: . , ' ' 1
AN _ . :
2148/67 Mr. S.B, Dickinson, 121_;11_ April, 1967 ;
Yo sl Pro jects Development Manager, ’ ‘
3/ 267/0 Clutha Development Pty Ltd, |
: , GPO‘' Box 3996, ' g
: SYDNEY, 'N,5,W, ;
' SAR, ASSUMED COMPOSITION HARDNESS ' ;
L Yo . OF SALTS (as Calcium Carbonate) ;
o oh ‘
Chloride, Cl ... .o v e coree e 10000 .......... Calcium bicarbonate ... ... Total ... e e o o »‘ 2813 .............
‘ 985 _ o i0
Sulphate, SOs .o e v s ] Calcium sulphate ... ... ... TEMPOTALY oo oo e coneer avviee ssseefoasrssssmmsssmssssssssssssserns
| 6 - ) 2803
_. Bic'nate, ) & (©: 0 PRI IR Calcium chloride ... ... ... Permanent ... ... v v s oo
o . N1l | - 130 |
Nitrate,NOs ... e woe e s Magnesium bicarbonate ... Due to calcium L. .. v v s
5570 . .
Sodium, Na ... cee e e s e Magnesium sulphate ... .. 1090 Due to magnesium ... ... coe e 2683 .............
, 176 < .
Potassitm, K ... v wie s e Magnesium chloride ... .. 1692 DUE 10 TOM .o o e o suiee e ecmsessrssssssssssssesmresssmenss
. 'Calcium. [ o SR 52 Sodium bicarbonate ... ... - '
. 652 -
Magnesium, Mg ‘. e oo Sodium sulphate ... ... e cedim— Remarkss
Silica, §i0. ........................................................................... Sodium chloride ... .. e o 14150 ............ Fe < 0.01 g /g
T ) . - :
TEON, Fe e e e e rms svmne e ercmmnsnmsrmssmsesone] Sodium DIFAte ... v e v s} ' o
R 336 |BE. 33 g/g
CDH et e e o s s Potassium chloride ... ... ... .
Y744 Iron Bicarbonate ... ... ...
Total b s i e e e st s g gy O ‘
39,87 6%/ gallon
Suspended matter ... ... ...
" OrgMc matter ... . e o
, 1 ;
NAME Hole No. :
Water Cut |
. 160° :
Address Water Level : o ,
Supply . : I
Lake MacDonnell - 225° ' 07‘0 i
Hundred Depth Hole.............. 1'172767 ....................................... . {
~ Section Date Collected ~ | A. YOUNG o
- : -/ Director. .
Sample collected by o e

EFMREA AN
B A 31



. 057
) . @ E
CONYNGHAM STREET - PARKSIDE . SOUTH AUSTRALIA .
TELEPHONE 791642 - TELEGRAMS 'AMDEL ADELAIDE '
Please quots this referance in your reply:
12th April, 1967
AN2148/67  y, g B, Dickinson, 2th April, 251
. Projects Development Manager,
Ye :
our reference Clutha Development Pty Ltd,
3/267/0 GPO Box 3996, '
SYDNEY , N, S. W,
i “TRE | ASSUMED COMPOSITION HARDNESS
OF SALTS (as Calcium Carbonate)
g Ton 9 on .
Chloride, Cl o e v o e o] RO 230 1 Catcium bicarbonate ... .. o} 8 ... Totl oo oo ) 2862
‘ o ‘ '8
Sulphate, SOi .. e r o e 1010 ......... Calcium sulphate ... ... . o 156 .............. TEMPOTALY .o e oo cuvere e
S -
‘bonate, HCOs ... v v Calcium chloride ... .. ... PEIMANENL ... o e cvie cresr sssesfvssrsssnens 2854"
Nitrate, NOs ... e sese s e Nl ‘Magnesium bicarbonate ... Due to calcitm ... .. v e o 122 ......
' 2740
: Sodium, Na ... e s e s s 5720 ........ Magnesium sulphate ... ... ..|... 1 128 ............. Due t0 MAagnesiUm ... .. e oee|ornerosmmsssmssssssresesesensss
o : 176 _ , 1715 T
Potassium, K ... e e o v Magnesium chloride ... .. DUE 0 TOM ... oo e e e serenorsnesmsessssssmnsssssssmsesesss
Calcium, Ca ... ... O 49 Sodium bicarbonate ... ..
Magnesium, Mg .. o e o 666 ........ SOdium SUIPRALE .o e e oo —Tiema;kas A
- 14533 ' , O
Silics, Si0p v o s e s o Sodium chloride .. . v Fe < 0,01 g¢/9g
Iroh, Fe ... - w— Sodium nitrate ... .. .. e Bt : 33 q/g
pH. ...... TS S — — Potassium chloride ... ... ... 336
- 11876 Iron Bicarbomnate .. ... .. codom———. .
TOMal ... oo o e s e e e 200 B6..0%/gallon
.ended matter .. ... ...
~ Organic matter ... ... . e
T .'
NAME Hole No..
Water Cut
230°
Address Water Level
Supply 245° ,
Hundred Depth Hole ﬂ/fﬁ
11/2/67 .
Section Date Collected ; P. A. YOUNG
Sample collected by A, Marochi Director.




. RESEARCH FOR INDUSTRY
,; . ' a
THE AUSTRALIAN MINERAL DEVEI.OPMEN‘I’ LABORATORIES
_ w oo
CONYNGHAM STREET - FREWVILLE - SOUTH AUSTRALIA
° TELEPHONE 791662 ~ TELEGRAMS 'AMDEL’ Ab;l.iuoé '
Please quote this reference in your reply: v
Regosg C?mpleted _
~ AN2393/6 9th April, 1967
. Pro jects Development Manager, -
Your reference: Clutha Development Pty Ltd,
3/267/0 _ GPO Box 3996,
. - SYDNEY, N,S. W, . '
v JF} .ASSUMED COMPOSITION HARDNESS P 3
OF SALTS (as Calcium Carbonate) mﬁa
1 Yon —graiys/gallo , gnatn
Chloride, C1 ... e i ol vir v e 2580 ............ Calcium bicarbonate ... ... .. 12 Total . e oo s oo 961
. s ’ S
Sulphate, SOu ... v wr cont o s 5 05 ............ Calcium sulphate ... ... e o 289 ............ Temporary :7 ...... T, i.‘..._ 12
. 7 . . - 949
rbonate, HCOs i b, 2l g comrmmssmscssssssisisn: Calcium chloride ... . o v focnnmmnsniis Permanent ... ... ct vl e
Nil - : 224
Nitrate, NOg ... o core el suni s cmmmsmsrnssssssiesssimscsn - Magnesium bicarbonate ... .... | i Due to calcium ... .. e o frorememmmercmmrsennessnenns
Sodium, N& .. v e oo e 1446 ........... Magnesium sulphate ... ... .. fone 377 .............. Due 10 MagResium ... w vl 7 37 .............
85 . . 404 .
Potassium, K .. v e e e oo Magnesium chloride ... .. o [ DUE 10 AFON o o e e e | reminrmcsnsssnnssnrs
; 90 Sodium bicarbonat - .
Calcium, €8 o e et s e srosfertersmmssnssssesssisesnees odium bicarbonate ... ... we o
Magnesium, ME ... o i e o ...179 ........... Sodium SUIPhAte ... e e v [ -
. _ Remarkss
Silica, SI08 v o s e s s oo Sodium chloride R
-
TEOM, FE vl v s s s s s ] s R TTT R T LR I—m— Fe < 0,01 g/g
. . 105 . h : : '
- QU D Potassium chloride ... .. v Lo BY - g/9
4562 Iron Bicarbonate ... . v e Lo o
Suspended matter ... ... . o o R B
Qanic TV YA 1= GOV RUORRIN ENUO |
NAME Hole No 2
. ....Water Cut
Address Water Level
Supply. .
. .
Hundred Depth Hole B e
? vy
Section Date Collected.... P. A YOUNG
A, Marochi - ’

Sample collected by

Director

o




‘Tron Bicarbonate ... ... woe v

N " RESEARCH FOR INDUSTRY L
o . Ns9. -
R THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES o p
¢ i "
W FIRES
. CONYNGHAM STREET - FREWVILLE - SOUTH AUSTRALIA
. . TELEPHONE 791662 - TEI.EGRAMS AMDEL’ ADELAIDE .
Please quote this reference in your reply:
AN2393/67 19th Apxu, 1957
! Report Completed
Your reference: Pro jects Development Manager, ;
' Clutha Development Pty Ltd, '
3/267/0 GPO Box 3996, '
SYDNEY, N,8,W, : )
: P ASSUMED COMPOSITION HARDNESS S
OF SALTS (as Calcium Carbonate) > _
202 “ 04 gr Ton.
ChIOride, C1 e e o s e o] s Calcium bicarbonate ... . v 2 | rotal . o . F— J....800
. 445 o 289
Sulphate, SO ... e e s sonn smmefssrsmarirsise 7 ......... Calcium sulphate ... ... v e : Temporary
-
bonate, HCOs ... e w sac] cmmnimnn 07§ G Calcium chloride ... cou e o Lo o Permanenf
D STTTEXIND < (o M ‘Magnesium bicarbonate ... ... ¥ Due to calcium ... ... .ti .f.
1136 _ 302
SOdIUM, NA .o e e e s s s it Magnesium Sulphate ... . o b Due to magnesium ... ...
43 . . 309 .
Potassium, K .. o e s s snefosmimsoninsiinne Magnesitm chloride ... ... coe [ Due to iron ... ... e o e
90 - ~
LTyt T e YR PCSpB— Sodium bicarbonate ... ... ... o
. 140 . - :
Magnesnum, 1 " Z RTINS IR—— Sodium Sulphate ... .. e v focrrmsmnsnn Remarkss
Slica, ST08 v v sen e s s Sodium chioride ‘ ‘ L
- - ¢ 0,01 g/g
Iron, Fe Sodium NItrate ... e e o o : . . .
pH‘..,... Potassium chloride ... .. ... 8,2 7 ’ .9/9

Ol oo s e e e i s s +87-ozfgallon
Suspended MALEr ... o e v o] st '
Qanic matter ... [T [P |
NAME Héle No 2
Water Cut k
Address. ; Water Level
Supply. . .
Hundred Depth Hole 14° : W@/D _
Section Date Collected P. A. YOUNG e
Sample collected by A Marochi Director




o " . . RESEARCH FOR INDUSTRY .
‘ THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES
) v | ‘ . ”
CONYNGHAM STREET - FREWVILLE - SOUTH AUSTRALIA -
_ TELEPHONE 791662 « TELEGRAMS ‘AMDEL’ ADEI,.‘AIDF
Please quote this reference in your reply:
Report Completed ~ " 19th April, 1967
?2393/ .67, Pro jects Development Manager, '
our reference: Clutha Development Pty Ltd .
. 3/267/0 . GPO Box 3996,
. , SYDNEY, N, S. W,
v . ASSUMED COMPOSITION HARDNESS .
OF SALTS (as Calcium Carbonate) xlxmcx
C . i graing ion gr ‘ g a%%m or
Chloride, €1 con o i o o o] b B0 ] Calcium bicarbonate .... .. ... A3 Total v o i i o e 534
L 1. 246 ) ' -H . 13 -
Sulphate, SO . e o i i’ st Calcium sulphate TEMPOTATY e v e s o - &5y
icarbonate, HCOs . v v s somrmescrice 8 ...... Calcium chloride : : PEIMANEDL ... o s e s g o
y . 3 N1 | - 102
Hrate, NOs ... o v s s s ot Magnesium bicarbonate ... ... | Due to calcium ... c. o — -
A - 862 . 200 L 4
SOAIUM, NB e v e s s s Magnesium Sulphate ... o o Lo Due to magnesium ... ... .
o 55
Potassium, K Magnesium chloride ... .. o focmnn 2 ................. Due to iron
L _J
Calcium, Ca ' Sodium bicarbonate ... ... wew | .
Magnesium, Mg ... cue oo s sl ot Sodium Sulphate ... o e v Lo Remarkss .
ilica. Si - Sodium chloride a8 1 ' o o,
Slll_ca, Si08 oo s s e suis s o] s, | DOCTHIL CRUORIEL fre s s e e - ............ Fe | SR ) < 0.01 g/g
Tron, Fe c o oo o I D SOAIUM DIEALE oo o o e e s ST T R ’
: 65 Br . . .. .86 g/9
%) - (VORISR IPIS I—— Potassium chloride ... v o Lot ! KR e S
2846 Iron Bicarbonate ... .. con o | L -
b @337\ [RVEIPRA Rttt R 6.51 ..... )z,gallon - : |
Suspended matter ... . v s ] : ' * - . . '
‘ganic PHITVL U J—— - : I e
. ‘ B ' - o
NAME ' Hole No
Water Cut
Address Water Level
e SUDPLY ' SR :
Hundre Depth Hole - : )/ '
‘ o ——— ///7 J
Section Date Collected - DR . A YOUNG d
Sample collected by A, Marochi o . . ' - Ditector K

Vr e L R LT ey




[

RESEARCH FOR INDUSTRY
- , '
"I’HE AUSTRALIAN MINERAL DEVE‘OPM'ENT LABORATORIES
' v o
CONYNGHAM STREET - FREWVILLE - SOUTH AUSTRALIA
. TELEPHONE 791862 : TELEGRAMS ‘AMDEL’ ADELAIDE '
Please quote this reference in your reply: S v
( Report Completed ! ' '
‘ AN2393/67 . 19th April, 1967
Your reference: Pro jects Development Manager, '
B ' Clutha Development Pty Ltqa,
3/267/0 GPO Box 3996, ' :
SYDNEY , N, S.W.
G ﬂ‘&ﬁ ASSUMED COMPOSITION li HARDNESS .
KODINORK OF SALTS i (as Calcium Carbonate) o
: grains/galjon grains/gajllon grai n
. Chloride, C1 wow v won o e worf e D2Qccc Calcium bicarbonate 13 TOMAL s e ot v e s oo 03
1 ) g 3
Sulphate, SOu . s r s o JEE 218 ......... Calcium sulphate ... .. coe o Temporary .. l' R 1 :
8 : 490
T T LT ¢ (070 ORI UR—— Calcium chloride ... ce e o Permanent ... . o s s
Nitrate, NOs ... wn wive s ssnie s ,Nil ......... Magnesium bicarbonate ... ... | Due to calcium
Sodium, Na .. e o oo oo o] 846 ........ Magnesium sulphate ... .. o b 183 ........... Due to magnesliﬁm . 416
Potassium, K . e e s s csnformmmimmisnines 3 2 ........ Magnesium chloride ... ... ... 251 ,,,,,,,,,, Due to iron. ... we e e sone | s
as . < .,
PO TS e T ORI pvR——— Sodium bicarbonate .. ... e |
. 101 um Sui =
s ME o e e s oo ... 4UL 1 Sodium Sulphate ... .. e o Lo
Magnesium, Vg 150 | Remarkss
Silica SIs e v o o s s Sodium CBIORdE .. . v v | | c
- i
(75 T IR P—— Sodium nitrate ... . e e Fe - '€ 0,01 9/ g
- : , 61 |- o
Pot hloride ... . o .
) (OURPIIRSS F——— otassium chloride ... o v o Br o 5 o/9
Iron Bicarbonate ... .. o v fmsscin
Total o e o e e ] 21O
o 6.31'dz/gallon
Suspended matter ... . o s o] ‘
.ganic MAtter .o e e e ot Y
. 2 ¢ '
NAME Hole No
Water Cut
Address Water Level
Supply.
. . 14
- Hundred Depth Hole 45 - 7Y '
Secti ‘ ' 'ntcln d . /)V}y '
Section ate Collecte: ‘P. A. YOUNG
A, Marochi
Sample collected by - : Directot




. RESEARCH FOR INDUSTRY R
THE AUSTRALIAN MINERAL DEVELOPMENT LABORAYORIES
CONYNGHAM STREET FREWVILLE - SOUTH AUSTRALIA :
TELEPHONE 791862 TEI.EGRAMS ‘AMDEL' ADELAIDE :
Please quote this reference in your reply: ) _
Report Completed 19th April, 1967
AN2393/67 A e .
N . Projects Development Manager, :
Your reference:  * - Clutha Development Pty Lta,
3/267/0 GPO Box 3996,
S'.x'DNEY N. S, W, . o
v W ASSUMED COMPOSITION W HARDNESS RERE
) i S MIEPIAEE . OF SALTS SO BEON (as Calcium Carbonate) *@%( .
gxains/galjon grains/gallqn ' grains/gal lon
Chloride, Cl o e e e s ] e T BOQ Calcium bigarbonate T 12 TOtal o o e e s s il . 582.... X
Sulphate, SOu .. e v s s o] .265 ............... Calcium stlxlphate ........................ Temporary ... ... 'n S 12
3 7 . . - » S 570 L
Bigarbonate, HCOp . v wene o] s Calcium chloride ... wue o e _ PErmanent ... ... .o wo s oo s msess s
. !
Nﬁde, b [0 SO — . -Nil ............... Magnesium bicarbonate ... . - Due to calciim ... . woie e formmminiinnn 9 2 .....
Sodium, Na ... . ............................ e 9 94 Magnesium sulphate ... .. ... 236 . Due to magnesiufh ............ : 490
Potassitm, K ... v o o con . 39 Magnesium chloride ... ... ... 278 Due to iron ... . e e RN [
CalCitm, C& . e con e s s 3 7 .............. Sodium bicarbonate ... ... ... - :
Magrasium, Mg .. e oo s oo "];1,9 .............. Sodium Sulphate ... . o oo - .
: . v 2532 Remarkss
" Silica, SiOs v e o st sn s Sodium chloride ... . e e |LEITT . : '
(77 0 SRR, [RS—— Sodium Ditrate ... ... . v v - Fe S < _ 0.0 g/g -
0 UNEURN N Potassium chloride .... ... .. 4 Ipr.. - .6 a/g
—3241 | Iron Bicarbonate ... ...« v ‘ -
TR oo e s o e e e o] g .
° 7.41 6zfaallon i - |
Suspended MAtter ..... . o we o] cocurmmmmmsions o, e RO o
. _ . o §
' Onic MAET oo e e e o ‘ 1 ' = : R

NAME _— ‘....Hole No 2
‘ ' ‘ gn
; : ’ Water Cut 2’6
Address : : Water Level 4!
Supply - : L
Humired Depth Hole 65" | : pﬂ
. - 20/2/61 L Y-
Section A Mamchi Date Cnllertedl : o P A YOUNG
® . . .

Sample collected by Dlrector




. RESEARCH
THE AUSTRALIAN MINERAL DEVELOPMENT I.ABdRA‘I’ORIES
CONYNGHAM STREET - FREWVILLE - SOUTH AUSTRALIA -
TELEPHONE 791682 TELEGRAMS 'AMDEL' ADELAIDE '
Please quote this reference in your reply: - ’
Report Completed o
AN2393/67 19th April, 1967
Your reference: ° Projects Development Manager,
3/267/0 Clutha Development Pty Ltd,’:
. GPO Box 3996,
SYQNE!,' N, Se W, i
4 ASSUMED COMPOSITION HARDNESS m_
- OF SALTS ' (as Calcium Carbonate)
g 1lon gLy 113 gx, on
Chloride; Cl e o v v o _3Jnl° Calcium bicarbonate ..... ... ... 10 TOtAl s s il s e e ] 1026
' ' !
Sulphate, SO .. wuw s ouive st s -476 ......... Calcium sulphate ... oo v e L 217 ........... a. ] TEMPOTALY oo s s s et o
icarbonate, HCOs . v e i ,6 ........ Calcium chloride ... . e wne Permanent ... .. .o won o
*rate, NOs .ore i cvte oo sins re -Nil ......... Magnesium bicarbonate ... ... Due to calcium ... ... e
Sodium, Na . o wn s s oo «1742 ......... Magnesium sulphate ..... ... ... Due to magnesium ... ...
Potassium, K ... ivw wnd v i o .63 ......... Magnesium chloride ... ... .. Due o iron .. e e e e foemn e
Calcium, C8 .. e o i s we 68 Sodium bicarbonate ... ... ... .
Magnesium, Mg Sodium Sulphate w.i e e e horceenressns Remarkss .
T TP 10 SIS S— Sodium chloride 4427 ' ,
- - .
 CT 1T o NP S SOdIUM DIEALE s s e i s [ Fe N < 0,01 g/'g
) ‘ ‘120 e
%) 5 U SOV St T ——— Potassium chloride ... ... ... 2 ------------------- "Br ' 11 g/ g
—8673 Iron Bicarbonate ... e v v |
Suspende(i MQHET o o e e o
‘anic matter ... .o o e e}
2 L
NAME Hole No
! i 2'6 " LI
Water Cut
4"
Address Water Level
Supply - . ' : '
Hundred Depth Hole 85"' Co b ﬁ /,17}/ 7
Section Dt Collected....... 214 2/ 67 "' 4 A. YOUNG .
Sample collected by A, Marochi Director !'




} P RESEARCH FOR INDUSTRY
. .
THE AUSTRALIAN MINERAL DEVELOPMENTY LABORATORIES
! §
. : - ] . :
o CONYNGHAM STREET - FREWVILLE - SOUTH AUSTRALIA
. TELERHONE 791662 - TELEGRAMS 'AMDEL ADELAIDE L
! Please quote this reference in your reply: o
Report Completed o .
AN2393/67 ~ - X9th April, 1967
Your reference: * - Projects Development Manager, - o :
, - Clutha Development Pty Ltd4,
. 3/267/0 GPO Box 3996,
SYDNEY, NeSoWe . -
A . 3@‘ ASSUMED COMPOSITION ’@" HARDNESS
: ' ’ NN OF SALTS MIXioK | (as Calcium Carbonate) p . &
grnains/gallon grains/gallpn 3 gy :
Chloride, C1 . e v o e .. 2000 ... ] Calcium bicarbonate ... ... ... a8 TOtAl oo e i o e g o] J— <3 Ko
Sulphate, SOs ... v o e e 597 ....... -..] Calcium sulphate ... .. s e 289 ............. Temporary S ...«.,L.' ; 8
.a.rbonate, £ (oo MU CHA—— 5 ........... ~ Calcium chloride ... . v v ‘ ................. Permanent ... ... we e e s fuominisnne 1»302 .......
Nitrate, NOs ... v e <o : Y p— NiX.... Magnesium bicarbonate ... ... | b Due to calcium ... .. e o 220 .......
Sodium, Na ... e wn o o 2232 ........... Magnesium sulphate ... ... ... 492 ............. Due to magnesium ... .. 1090 ........ '
Potassium, K ... e ce o o -83 ........... Magnesium chloridé ....................... 550 ,,,,,,,,,,,,, DUE 10 QroN . v v e o] ciesnnssssnsann :
Calcitm, Ca v woe o e o o 88 ........... Sodium bicarbonate ... ... w. - ;.
Mz{gnes'ium, .Y - RN F— 265 ........... Sodium Sulphate ... ... .« Bl Remarkes
IR, SiOn o o b e o e e Sodium chloride ... .. o e |..56T3 |
(70 T RO P —— Sodium nitrate ... .. o e e ot Fa - < 0.01g/g
PH o o e o o s e i s s ‘Potassium chloride ... .. . | 158 'Br . 139 g /g ' )L" L
Iron Bicarbonate ... o wov o | ; ' o o
. _ 7270 , ‘ 3 .
Suspended matter ... .. e v el
rganic matter ... ... e o o]
: 2
NAME : Hole No
‘ g8
Water Cut 2'6
) - 4 [
Address : Water Level
' -le
Supply : o -
i v ;
Hundred Depth Hole. 105 : ﬂl /ﬂ ?//:)
Section Date Collected........... 22/2/617...oooono. S A A YOUNG
Sample collected by A, Marochi . ‘ . . ’ Director .




o R RESEARCH FOR INDUSTRY
THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES
l’ i
! w ' '
CONYNGHAM STREET - FREWVILLE - SOUTH AUSTRALIA
TELEPHONE 791662 - TELEGRAMS ‘AMDEL ADELAIDE
- Please quote this reference in your reply: o '
' Report Completed C
AN2393/67 19th April, 1967
‘ Nour ,efere,(e: _ Projects Development Manager, . S
Clutha Development Pty Ltd
3/267/0 GPO Box 3996,
) SY DNEY " NeSeWse
> . W ASSUMED COMPOSITION xxgg?s HARDNESS W
_ K ION OF SALTS WHDIHOBE (as Calcium Carbonate) MEXION
grains/galllon grg 1na/ga11 bn ) gr ains/gallox
Chloride, CI w o mom s e ] e DB D0 Calciumrv bicarbonate ... o s fo 3 Total . v e E— S 1265....
Sulphate, SO ... v et T30 Calcium sulphate .. T Y TEMPOTATY .. e s e ]
1 icarbonate, HCOs v v e s e 8 ............. Calcium chloride ... e coer o - .............. Permanent ... w. v woe s o)
({30 T-I (0 YT NIRRT H— PN Magnesium bicarbonate ... ... | . ereerssssasn Due to calcium ... .. ‘e o]
" Sodium, Na .. SO 3145 ......... Magnesium sulphate ... .. ... focnn 6 91 ........... Due to magnesiim ... ... ...
Potassitm, K oo e e o s s rroms 1 15 Magnesium chloride ... . o | 9 36 ......... Due to iron .. .. B . .
Calcium, Ca .. o o s s o o 8 2 ............. Sodium bicarbonate ... .. .. ™ .
379 —r -
hate ... v e e ; :
Magnesium, Mg . o e . - o Sodium Sulphate O Remarkss
o Silicay SIOs v co mon o e o Sodium chloride ... v e o | 499D . S
S I OO I— SOGIUIM, BHFALE o s v o o | Fe ;. < 0.01 g/9
o pH _ e v seovs ssts vt s s s Potassium chloride ... .. o | 2].9 ,,,,,,,,, 4 Br : 19 i
1. : . o e ig/g
q W Tron Bicarbonate ... .. e o |oeoooeeesescsssines : ) : .
1 T{)tal. R B B P - = z/gallon Coe o
Suspended MALET ... . o s o] v a
.'ganic matter
NAME..... Hole No 2
i (¥-X |
Water Cut 2'6
Address Water Level 8*
- Supply - _
: . 125! : .
Hundred Depth Hole : ' /2’9
| ) e
Section Date Collected 23/2/67 . ' A YOUNG
Sample collected by A, Marochi , ’ : . ‘ ' Director




. RESEARCH FOR INDUSTRY
THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES
- - )
CONYNGHAM STREET - FREWVILLE - SOUTH AUSTRALIA .
TELEPHONE 791662 - TELEGRAMS ‘AMDEL ADELAIDE ‘
Please quote this reference in your reply: .
Report Completed 19th April, 1967
. AN2393/67 Pro jects Development Manager, - ‘
Your reference: - Clutha Developmaent Pty L‘__hd',
3/267/0 GPO Box 3996, _
N : SYDNEY, "NeS.We
1z ' MoTdled ¢
v PARL: ASSUMED COMPOSITION PARTR HARDNESS ﬁﬁx
XA~ OF SALTS (as Calcium Carbonate)
e Ton JiQl
Chloride, C1 ... e e e e sneferrreman 6800 Calcium bicarbonate ... ... ...
' 841 . : . ‘ ‘ . '
Sulphate, SOu . e o we somn st Calcium sulphate ... .. ce v formrcnncnemssossinins TEMPOTALY e e e s b someJremosrmemmsisans
6 < i 2089
?‘arbonate, ) 2 (60 PSR DR 1 ....... Calcium chloride ... v e e Formnresins P PErmanent .... .. e e e w30
A Ni
({T0 LT & [0 SO BEese— Magnesium bicarbonate ... ... |emmmen Due to calcium ... . b |
‘ 813 ., 1889
Sodium, NA o v s e e srnef s 3771 ....... Magnesium sulphate ... .. o fomgogegeses] DUE 10 magnesium ... ...
139 1158 |
Potassium, K ... o e e s snscfonmnmmnmmssisesis N Magnesium chloride DUE 10 QFOM e e e s sren [ orerrrsimsssnmnssmsssansissnss
Calcium, €8 o e e e e s 84 | sodium bicarbonate .. ... .. S —
459 i e Remarks
MaGRESitm, ME o o oo e s Sodium Sulphate ... v v v | TK8s .
S . 9585 - ¥
Silica, SI08 . co e s v s oo Sodium chloride Fe < 0,01 g/g
TrON, FE o e s e e e s s s Sodipm 111311 U SeE Br 22 S q/g : K
BHE o oo e e s g e Potassium chIOide .. v o | - o
. , —212100—| Iron Bicarbonate ... .... e
T&al JRV A SRORURPIRR SRR » L X ’66 oz/gallon .
| " Suspended rﬁatter ST P —
o ‘ganic L ETTT S e |
"2
NAME : Hole No 5VE - '
Water Cut
46"
Address Water Level
Supply | :
dred 150! 15
Hundre Depth Hole .
383767 V% 7) .
Section Date Collected i /é. A. YOUNG
Sample collected by A, Marochi ’ Director

g o gty
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' s , S S _ RESEARCH FOR INDUSTRY
> , . . . g O 6 7
. r .
. THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES
- ( ’ .
' [
- : . w ' :
CONYNGHAM STREET - FREWVILLE - SOUTH AL!STR_AHA
A TELEPHONE 791662 - TELEGRAMS ‘AMDEL’ ADELAIDE
° * Please quote this_reference in your reply: ' : -
Report Completed :
. AN2393/67 ~ 19th April, 1967
YSW ,e&,,en .. °~ Projects Development Manager, . b
‘ /2 7[0 Clutha Development Pty Ltd, .
~ GPO Box 3996, .
SY DNEX ¢ "NaS. W,
I . . ASSUMED COMPOSITION HARDNESS *7,
’ OF SALTS (as Calcium Carbonate) :
~ glmﬁ'a/ galrjon — grafns/ ga;lu T gratne/gatlon’
Chloride, Cl . o wumn e o o d290 Calcium bicarbonate ..... .. ... 8 TOtAl oo e o e s s s 818 . - N
Sulphate, SO . v e o ot s cmrsintrs 4 24 .......... Calcium sulphate Temporary ... .. w _— —_— “-18
11 . . , : 800

1770 T L (000 "NUIEURNRR, RR—— Calcium chloride ... .o e e L — PErmMAanent ... ... v e cover conesfreomsososessmsesemassomsnssinenslns®
O HTT TN o (@ M —— P N 11 .......... Magnesium BICATbODALE .. o { o] Due to calcium ... e o e formmssiin 242 ..... .
SOAIUM, NA o e s s s s 1 227 .......... Magnesium sulphate ... ... ... 261 ............. Due to magnesium ... c v 5 76 ....... o

i Potassi‘um, K. .. o i s s s -48 .......... Magnesium chloride ... v v [ 341 ............ DUE 10 JTON o w i s s oo

" Calcium, Ca Sodium bicarbonate .... .... .. ‘ :

. Magnésium, Mg Sodium Sulphate ... e e o |ocrciinins .
Silicn, SIOk . s e e e Sodium chloride .. .. - ..|.3119 | Remarkes ..o
Iron, Fe ... ‘ ........................................................................ Sodium Dtrate ... . e v s fo - ---------------------- Fe - 0,02 g/ g .}.:"" ) o o
PH .o : Potassium chloride ... e v ko %2 . Br ' 8 g/g.. - ’

v —a137 Iron Bicarbonate ... ... oo o | _ ‘ . ‘
Suspended MAHET ..... ... v v coof i o ’ ' '
[6) (TR T:UA1- N [s—— ‘

' 3

NAME : Hole No .

. 2 [} k]

...Water Cut :
. . . 2 ]

Address Water Level

' Supply - : ' :

6' ,
Hundred ‘ Depth Hole : - m//o/)
Section Date Collected 1/3/67 S - A. YOUNG
A, Marochi ' '

Sample collected by

Director



RESEARCH FOR INDUSTRY
. ’ 0e8
- 4 , .
l'l'l-l! AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES :
o
CONYNGHAM STREET - FREWVILLE - SOUTH AUSTRALIA
. " TELEPHONE 791662 - TELEGRAMS ‘AMDEL’ ADELAIDE
- . Please quote this reference in your reply: '
" Report Completed ) : ,
K AN2393/67 | ‘ 19th April, 1967
* Your reference:  *  _ Projects Development Manager, ‘
" 3/267/0 Clutha Development Pty Ltd, ,'
/267/ GPO Box 3996, .
' o SYDNEY, N,S.We
v : W ASSUMED COMPOSITION W © HARDNESS .
' HHEISK OF SALTS MEXION (as Calcium Carbonate) X4
' , grains/qgalion grpins/qgaljon _ gralins/gallion
Chloride, C1 o v s cmve s sinf o 3590Q....] Calcium bicarbonate ..... .... .... 15 L LCTEY [ RS 1233
. Sulphate, Sb. srrer somne nnras sosse oo ...-576 .......... Calcium sulphate ... . won v : 313 TEMPOTATY oo cvee s seree soome 15
. . s . ~‘ ' .
- Bicarbonaté, HCOys ... i wne s citrimmnssniininn 9 .......... Calcium chloride ... ce o e |commmmmerersrorennsen Permanent ... ..: v v o "12.]'8 ...... s’
. . ' - " .
N, NO; ... o o SR N 11 .......... Magnesium bicarbonate ..... ... | Due to calcium ... e e oo 245 ........... ;
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?ENINSULA PROSPECTING AND MINING PROPRIETARY LIMITED

Quarterly report on SML's 116 and 122 for the period ended
September 16th 1967

With the establishment of the proven reserves of gyp:sum,
lime sand, and concentrated brines on SML's 116 and 122 diwring
the period ended June 16th 1967, the investigational work has
been directed to the following matters which are briefly
reported as follows:- ‘

1. A review has been made of the brine analyses of tl!=
samples taken in the three bores drilled through . he
gypsum deposits to bedrock.

Table 1 attached, compares the concentrations of (1,

K, Mg and Br with the Na concentrations at variou:
depths of the bores.

It is of interest that the Na/Cl ratio is quite constant
with depth for the three bores (and the same is true of
the Na/Mg and Na/Br) but that the Na/K ratio in No. 1
is somewhat greater than in Nos. 2 & 3, and actually
shows an increase between 125 feet and 145 feet, and
that this increase is maintained at the greater depths
even as the concentration of the No. 1 brine is more
than doubled from 125 feet to 245 feet. This apparent
slight depletion of K is difficult to interpret except
in so far as the notable increase in concentration
corresponds to a change from the porous limestone beds
to the weathered granite bedrock in which the contained
brines would have less freedom of movement and some of
the K content might be chemically deposited in this
bedrock environment. :

In respect of computing an average composition for the
brine underlying the gypsum, it is to be noted that there
are anomalies in respect of Brine Bore No. 2 that make
any arithmetic or even weighted average suspect, without
a much larger number of bores being drilled and sampled
in a similar manner to that for Nos. 2 & 3. Table 2
compares the three brine bores with Port Le Hunte seawater
.at the various sampling depths; Brine Bore No. 2 seems to
exhibit somewhat anomalous behaviour through the first
half of its depth, approaching the composition of seawater
at 25-45 feet, and then increasing in concentration.

. This might suggest an incursion of seawater or more .
probably fresh water from some local drainage at this point.

An interesting consideration is the increase in brine
concentration with depth in all three bores (noting the
~exception of the anomaly at certain depths in No. 2 Bore).

The concentration increases markedly with depth. The
ratios of the components to those of seawater certainly
suggests that the concentration of seawater produced the
brines.

In considering salt production by solar evaporation we
-have sought advices from an overseas consultant and are
also continhuing our studies on the surface areas required
for specific tonnages in respect of utilizing the under-
ground brines and the natural inflow of brines as either
the main source or as a supplementary source for salt
production by solar evaporation.

/2...
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Gypsum

Our studies are being continued to define overseas
markets for gypsum and also to ascertain the improvements
necessary at Thevenard or at a new port site to permit a
much greater market potential to be achieved. This
study is presently concerned with the assessment of the
characteristics of ports in the Pacific area where gypsum
is presently being supplied from ex-Australian sources.

The use of the sulphate radical in gypsum is being
considered both for sulphuric acid production and for use
as a reactant in the form of those compounds to which
calcium sulphate may be readily processed.

These possibilities include the production of ammonium
sulphate from gypsum, ammonia, and carbon dioxide with
the product, ammonium sulphate as a market product.

The production of ammonium sulphate from gypsum for use
in the production of sulphuric acid is also being
investigated through consultants overseas.

The world shortage of elemental sulphur has resulted in ,
increased cost of elemental sulphur, and therefore
increased cost of sulphuric acid. A continuation of this
trend seems inevitable, on our information for 2 or .3
years, and more i1f no spectacular discoveries are made.
This situation will result in a favourable competitive
position for sulphuric acid produced through other

routes than elemental sulphur.

Our enquiries accordingly are covering the possible uses
of gypsum in the chemical field and these are integrated
particularly with transportation and fuel availability.
The lime sand utilization study has not been commenced.

We would propose to supply reports as they are completed.

The expenditure on investigational work for the period

may be itemized as follows:-

Salaries $2050
Travelling Expenses and Sundries 255
Total - $2305

Excluding Head Office expenses.

S. B. Dickinson
2nd November, 1967
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Table No, 3. (The elements of Table 1, rearranged)
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Quarterly Report on S,M.L.116 to December 16th, 1967

During the period ended December 16th, 1967, the
investigational work of the company has comprised the
assembly of information relating to the chemical uses
for gypsum which, towards the end of the period, was
devoted almost entirely to the process proposed hy
Dr. Coghill for producing sulphur from gypsum via

‘hydrogen sulphide, the latter being a product of

microbial action.

It is generally recognized that all the possibilities
of the use of the sulphate radicle of gypsum must be given
full consideration and study. In addition to the work
that has already been done on ammonium sulphate from gypsum,
and on sulphuric acid and cement from gypsum, following
essentially proven processes* that have been adopted
commercially, his new concept was considered to be worthy
of detailed 1nvest1gatlon.-

Enquiries to date, from an extensive literature search,
have indicated that some thought has been given to the
production of hydrogen sulphide from gypsum over the past
years. There are some thirty to forty U.S. Patents
pertaining to the reduction of sulphate to calcium sulphide as well
as extensive patent information relating to the improvements
and modifications of the Claus process which is. applled to the
production of the elemental sulphur.

We have had some prellmlnary ‘discussions with the AMDEL
Laboratories and have generally reached agreement that the

study of the production of elemental sulphur from gypsum

needs to take the widest possible course, and tentative plans
have been made to pursue a preliminary investigation of the-

merits of Dr. Coghill's process but also to study the broader
picture as to what reducing agent or agents may be favourable

. for the reduction of sulphate to sulphide.

In general, it is recognized that this reduction involves

" the transfer of eight electrons per atom of sulphur (sulphate

or sulphide) if elemental hydrogen was the reductant of choice,
and a reaction path was provided by means of a suitable
"catalyst", i.e. the provision of a minimum of eight parts

of elemental hydrogen per 32 parts of sulphur (25 tons of
elemental hydrogen per 100 tons of sulphur) would constitute

a process requirement. During the next period it is hoped

to carry these studies further with practical laboratory
information.

/2.,
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This investigational work on chemical uses for gypsum
is closely correlated with the market studies and port site
studies that are being undertaken for both S.M.L.116 and
S.M.L.122.

The investigational expenses for the period are
itemized as follows:-

Salaries and wages $550

Travelling expenses

and sundries - $275
Total = $825

Excluding Administration expenses.

o



Quarterly Report on SML.116 to March 16th, 1968

During the period ended March 16th 1968, the investigational
‘work of the Company has been related to the processing of
gypsum for chemical uses.

This work has followed two main lines of enquiry, namely

the utilization of gypsum for the manufacture of sulphuric
acid by the cement-sulphuric process and for the manufacture
of ammonium sulphate by the double decomposition process.

Preliminary feasibility studies have been made on the
economics of both these processes and the possibilities

of integrating one or both of these processes into chemical
complexes have -also been studied.

The Company has had the advice of overseas consultants on
the latest development with respect to these processes and
has had discussions with a potential consumer of large
quantities of sulphuric acid for fertilizer manufacture.
This consumer sees the desirability of using indigenous
materials as a source of sulphur and in collaboration with
the Company is considering the establishment of a plant

to process 500,000 tons of gypsum annually. This investigation

is still in progress.

Further to the report of the previous guarter (ended December 1967) .
a decision was taken to fully investigate the process proposed

by Dr. Coghill for the production of sulphur from gypsum.
The AMDEL Organisation has been authorised to proceed with a
recommended programme of investigdtion with all findings
being available to the Department on_request. ‘

The investigationarfexpenses for the period are itemized
as follows:- - : o

o Salaries and Wages ‘ $1050
Travelling Expenses and Sundries § 215

Total = $1265
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