
EL 1821 STREAKY BAY GYPSUM 

ANNUAL REPORT TO 18 FEBRUARY 1996

MINERAL TENURE

EL 1821 was granted to Olliver Geological Services Pty Ltd on 19 February 1993, was 
transferred to Sceale Bay Development Corporation Pty Ltd, has been renewed and is 
due to expire on 18 February 1997.

FIELD INVESTIGATIONS

In May 1995, total of 650.7m were drilled in 18 air core holes. Results are detailed in 
the attached report by Mark Randell

In November 1995, the site was flown over and inspected on the ground by the new 
Board o f Directors. The proposed lake mine site has been selected in the south eastern 
quadrant o f Lake Purdilla. Based on previous drilling, 7 million tonnes at 92% gypsum 
and 2% salt are indicated.

SAMPLE EVALUATION

Geological logs of the 1989 hand auger drill holes and chemical analysis o f the first 
100 samples, which were not submitted to MESA by the previous tenement holder, 
have been obtained from Perth.

The balance o f 754 untested samples have been located and transferred to MESA Core 
Library and split for chemical analysis. A batch of 163 had been submitted to 
Australian Laboratory Services in early February 1996. Results awaited.

NEGOTIATIONS

Tennant Limited representatives have contacted a number of Australian and overseas 
gypsum and plaster companies to discuss development of the deposits.

Positive reaction from several, has resulted in the appointment of Jonathan Guinness 
(Tennant Ltd) as Project manager for Sceale Bay Development Corporation Pty Ltd.

EXPENDITURE

For six months to 18 February 1996.

Cumulative Total 
MESA commitment

Consulting fees 
Office expenses 
Field Expenses 
Sampling 
Total

$319 072.45 
$180 000.00

$27 200.00
2 800.00 
2 940.45 

699.00 
$33 639.45

Mines & Energy SA
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PROPOSED INVESTIGATIONS

After a review of analytical results o f the 163 samples being tested, further samples 
will be selected.

An estimated 15-20 traverses o f hand auger holes will be drilled across the dunes 
adjacent to the proposed lake mine site in Lake Purdilla South East.

These are the highest dunes, up to 8m, in the district and have not been tested 
previously.

A comprehensive report on the dune gypsum will be compiled.
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INTRODUCTION

Sceale Bay Development Corporation Pty Ltd is seeking to develop the Streaky Bay 
gypsum deposits, one of the largest unmined gypsum resources in Australia, 12 to 
27km south of the town of Streaky Bay (Figure 1) on the western coast of Eyre 
Peninsula, South Australia.

However, the 58 million tonnes o f lake gypsum (Olliver, et al, 1985 and 1988) 
contains an average of 2.2% salt which would require at least two years o f rain 
leaching to reduce salt content to 0.025% suitable for plaster manufacture.

Large wind blown lunette dunes o f high quality gypsum extend across the two main 
lakes, Purdilla and Toorna (Figure 2). As this material is relatively low in salt, a 
reappraisal of previous investigations supplemented by further hand auger drilling was 
undertaken to define a mineable quantity near the initial proposed lake mine site in the 
south eastern sector of Lake Purdilla.

M INERAL TENURE

Exploration Licence (EL) 1821 was granted to Olliver Geological Services Pty Ltd on 
19 February 1993 for a period o f one year. EL 1821 was transferred to Sceale Bay 
Development Corporation Pty Ltd in December 1993, has been renewed and is due to 
expire on 18 February 1997.

DRILLING PROGRAMS

In 1959, South Australian Dept o f Mines drilling 135 machine auger holes in the lakes 
and collected eight hand dug samples from 0.5 - 1.0m from the dunes (Forbes, 1959 & 
1960).

In 1969, 32 holes were drilled for Elcor over the southern half o f Lake Purdilla by 
pushing NX casing (Hall et al 1970). There was no investigation o f the dune gypsum.

During September-October 1988, the following program of hand auger holes was 
completed across the dunes (Mason & Compston, 1990) at locations shown on figure 2.

Lake Purdilla Lake Toorna N orth Lake Total
Traverses 54 42 1 97
Holes 359 102 1 462
Metres 571.45 163.4 0.9 735.75
Samples 648 205 1 • 854

Samples were designated LPS1-854 and the first 100 were submitted for chemical 
analysis in 1989.

In 1996, the following two programs were completed by Denis Mainwood, David 
Smart, Colin Kammerman and Graham Thomas.
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• April - four traverses T97 - T100 near the main Streaky Bay - Sceale Bay road - a
total o f 30.85m in 15 holes - 10 samples were analysed.

• June - 19 traverses T101 - T118 in the southeast o f Lake Purdilla - a total of
118.35m in 36 holes - 126 samples were analysed.

CHEM ICAL ANALYSIS

The results of the first batch of 100 samples analysed by Classic Comlabs Ltd are 
reproduced in Appendix C.

The following chemical analytical reports by Australian Laboratory Services Pty Ltd 
(ALS) comprise Appendix D.

Report Date Samples

ST14158 26/03/96 148 samples LPS263-360, 366-415 from the 1988 
drillholes

ST14801 13/05/96 5 samples LPS361-365 from the 1988 drillholes
ST14842 23/05/96 10 samples from the April 1996 drillholes - Traverses 

97-100
ST15354 18/07/96 126 samples from the June 1996 drillholes - traverses 

101-118 and 126 samples LPS 101-116, 164-241,464- 
472, 535-543, 704-717 from the 1988 drillholes.

Samples are tested as follows

(1) Assay by acid digest.
(2) Samples are dried at 250°C and gypsum content is recalculated to allow for 

water o f hydration (,2H20).
(3) CaC03 is the stoichiometric excess of calcium over sulphur for gypsum - 

expressed as carbonate.
(4) MgCC>3 is magnesium, expressed as carbonate.
(5) NaCl is sodium, express as chloride.
(6) KC1 is potassium, expressed as chloride.

QUALITY OF DUNE GYPSUM

Chemical analyses are summarised in Table l from the geological logs in Appendix A 
and B, chemical analyses in Appendix C and D and weighted averages in Appendix E.

Traverse 1 
Traverse 2

Traverse 3 
Traverse 4

low grade with 37.2 - 86.0% gypsum and high 0.76 - 2.80% salt 
only holes 9, 27 and 28 have more than 90% average gypsum. Salt 
usually exceeds 1%. Overall average is 89.4% gypsum 1.4% salt and 
10.3% carbonate.
93.4% gypsum but 1.4% salt.
high dunes of 3.0m in holes 21-25 average 93.5% gypsum 0.5% salt 
and 4.1% carbonate



TABLE 1

SUMMARY OF CHEMICAL ANALYSIS
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PROPOSED MINE SITE - SE LAKE PURDELLA

Traverse Hole Metres
17 1 0.9

2 1.7
3 2.0
4 1.0

18 1 0.9
2 1.0
3 1.0
4 1.5
5 2.0
6 1.4

19 1 1.4
2 3.0
3 2.0
4 1.7

20 1 0.95
2 0.7

21 1 0.9
2 3.0
3 5.0

22 2 2.0
23 1 0.8
24 1 1.9

2 2.0
26 1 1.0
27 1 1.9

2 1.3
28 1 4.5
29 1 2.8
30 1 3.9
31 1 5.0

101 1 6.0
2 2.45

102 1 5.0
2 2.0

103 1 4.0
2 2.0

104 1 6.0
2 4.0

105 1 5.5
106 1 3.5

2 2.6

Gypsum Salt Carbonate
94.8 1.8 3.4
95.7 1.3 3.0
96.8 0.7 2.5
95.1 0.7 4.2
95.0 1.5 3.5
94.5 1.9 3.6
96.3 1.1 2.6
96.9 0.3 2.8
96.3 0.6 3.2
96.2 0.9 2.9
98.5 0.3 1.1
98.5 0.3 1.7
97.9 0.4 1.7
96.7 0.5 2.8
96.0 1.1 2.8
92.8 1.8 5.3
87.7 1.4 10.9
96.3 0.1 3.5
95.9 0.1 3.5
96.6 0 .3 2 .3

95.6 1.1 1.5
98.1 0.4 1.3
97.9 0.5 1.2
96.7 0.6 2.7
94.6 0.8 3.4
93.0 1.0 4.5
97.4 0.1 2.5
96.0 0.5 2.0
97.1 0.2 2.0
97.5 0.2 2.0
94.9 0.1 3.5
94.9 0.1 3.5
95.1 0.1 3.6
95.7 0.4 2.9
96.9 0.2 2.3
97.0 0.2 1.9
98.6 0.1 1.2
97.8 0.3 2.0
97.7 0.1 1.8
97.7 0.4 2.0
97.5 0.3 2.2



4

107 1 5.4 97.5 0.4 2.1
2 2.0 98.1 0.4 1.5
3 2.2 97.9 0.4 1.9
4 1.2 97.0 0.5 2.3

108 1 2.9 94.2 0.6 4.6
2 2.25 96.8 0.9 2.3
3 1.4 93.9 1.2 4.4

109 1 4.0 97.3 0.3 1.7
2 2.0 94.3 1.2 4.2

110 1 4.0 97.5 0.6 1.9
2 1.7 96.9 0.9 2.1

111 1 4.4 97.6 0.4 1.9
112 1 5.9 98.2 0.4 1.6

2 1.0 97.7 0.7 1.7
113 1 5.0 97.8 0.4 1.4

2 2.9 98.4 0.5 1.0
114 1 4.0 98.0 0.2 1.5

2 2.0 98.1 0.5 1.2
115 1 2.5 96.4 0.7 2.6

2 1.4 97.0 1.0 2.0
116 1 2.9 97.7 0.4 1.6

2 1.8 96.9 0.6 1.8
117 1 3.5 96.5 0.6 1.6

2 2.7 95.1 0.5 2.1
118 1 2.0 94.3 0.9 3.3

LAKE PURDILLA NORTH
80 1 0.8 93.4 1.1 5.4

2 0.8 97.0 0.4 2.2
3 1.7 97.9 0.4 1.9
4 2.4 97.1 0.6 2.2
5 1.7 95.0 1.1 3.7
6 1.7 97.6 0.4 1.8
7 3.0 98.2 0.2 1.2

Av 97.0 0.5 2.2

LAKE TOORNA
1 1.5 96.3 0.1 3.4
2 5.0 96.4 0.1 3.1
3 1.7 97.0 0.3 2.8

Av 96.5 0.1 3.1
1 1.0 96.7 0.1 2.4
2 2.3 96.9 0.1 2.7
3 4.0 96.0 0.3 3.3

Av 96.3 0.2 3.0

48
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RESERVES

Forbes (1959 & 1960) calculated only 0.5 million tonnes o f dune gypsum at Lake 
Purdilla and only 0.17 million tonnes at Lake Toorna.

Olliver et al (1985 & 19889) did not reappraise the dunes.

Based on the 1988 hand auger holes and the 1:5 000 topographic contour plans, 
Mason and Compston (1990) calculated a total of 5 million tonnes in dunes ‘up to 5 
metres high ’, which ‘are rarely higher than 3 metres ’.

During drilling in June 1996, the following traverses across dunes along the south 
eastern margin of Lake Purdilla were more than 3 metres above lake surface.

Based on these figures, indicated resources of dune gypsum in the south east of Lake 
Purdilla, have been recalculated at 440 000 tonnes using bulk density of 1.3 tonnes/ 
cubic metre.

As there are 15 major untested dunes in the north and north east o f Lake Purdilla, the 
5 million tonnes calculated by Mason & Compston (1990) appear to be a reasonable 
total for in situ indicated resources.

LABORATORY TESTING

A two stage program of laboratory testing has been designed to produce plaster from 
washed salt-free gypsum using the following three composite samples from the 1996 
hand auger drill holes.

1. Moonabie - Three Mile Dune
85kg are available with a calculated average grade o f 94.5% gypsum, 0.2% 
salt, 0.1% carbonate and, by difference, 5% silica.

2. Streaky Bay A
225kg are available of low salt gypsum with a calculated average grade of 
97.0% gypsum 0.25% salt and 2% carbonate.
All samples contained more than 90% gypsum and less than 0.5% salt except 
for several samples in the upper metre or two.

Traverse Height (m)
101
102
104
105 
107 
109 
112
113
114

7
7

7.6
8.5-9
5.4
4.9
5.9
5.1
4.5
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3. Streaky Bay B
260kg are available with a calculated average grade o f 96.8% gypsum 0.4% 
salt and 2.3% carbonate.
All samples were used with more than 88% gypsum irrespective o f salt content 
which ranged up to 1.63%

Stage 1 AMDEL

The program requires supply of 30kg of each sample to Amdel, Thebarton South 
Australia for Stage 1.

(1) Chemical analysis
Assay each head sample and report CaS04.2H20 , CaCOs, MgCOs, NaCl, 
KC1, AI2O3, Fe203 and acid insolubles.

(2) Mineralogy
Using XRay diffraction analysis and stereo binocular examination of grain 
mounts determine minerals present, gypsum grain size and shape and size 
and shape of contaminant carbonate and quartz.

(3) Density
Determine loose bulk density

(4) Washing
Wash with Adelaide tap water by mixing into a slurry and agitate for two 
hours. Then by sedimentation, filtering, decanting and oven drying at 40- 
50°C produce the following three concentrates.
(a) preliminary screening only to remove debris and obvious coarse 

fragments - no washing.
(b) as above followed by a single wash.
(c) as above but with up to four washes to produce the ultimate clean 

product.

(5) Chemical analysis
Each resultant sub sample is to be assayed to document beneficiation.

(6) Comparison
Compare ease of upgrading each raw material.

Stage 2 CSIRO

The resultant nine washed gypsum products are to be forwarded to CSIRO Division of 
Building Construction and Engineering Highett Victoria for Stage 2.

(1) Calcination
Calcine to first ‘boil’ to produce hemi hydrate only.

(2) Plaster
Manufacture hemihydrate set plaster and appraise suitability for building 
purposes according to Australian Standard AS2592 including
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• composition - use XRay diffraction and phase analysis to detect 
retained calcium sulphate dihydrate and other phases with impurities 
insoluble in ammonium acetate.

• fineness
• water requirements
• initial setting time
• exotherm test
• compressive strength

(3) Comparison
Compare results with commercial plaster.

CONCLUSIONS

Hand auger drilling in 1996 has confirmed the high gypsum content and low salt 
content in gypsum dunes at Streaky Bay.

Indicated resources of 440 000 tonnes have been outlined marginal to the proposed 
lake mine site in the southeast of Lake Purdilla. Calculated average grade for the raw 
material is 96.8% gypsum, 0.4% salt and 2.3% carbonate.

Field mapping is required to upgrade resources to measured and to check the previous 
total estimate at Lake Purdilla and Lake Toorna of 5 million tonnes.
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COLOUR PLATES



Plate 1 Southern end of Lake Purdilla November 1995
View to southeast towards proposed lake mine site behind Purdilla 
Island with yellow cereal crop
Hand auger traverses 4, 5 and 6 cross long white dune along edge of 
lake in centre

Plate 2 Southern end of Lake Purdilla November 1995
View to northwest Traverses 15 and 16 cross dune in left foreground. 
Lake mine site off to right.



Plate 3 Northern end of Lake Purdilla November 1995
View to west with Sceale Bay in background

Plate 4 Northern end of Lake Purdilla November 1995
View to north with island at bottom right. Dunes either side of 
elliptical island and fringing circular island have not been drilled.



APPENDIX A

GEOLOGICAL LOGS 

HAND AUGER DRILLHOLES, 1988

TRAVERSES 1 TO 96
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te s t m o t ' 8 l //■H

. =rl---:-------
2 i l l& ’S ’ 9o-X- / •4 o 6-33 | N y V S  O  0“-\ — "VN̂ x-tv gJKAcM. ^-0 «-ô * Jc# 1 OA
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I '

Era'o 2C3<w

U / ^ \ c v p ^ o ^ . - poXo . r .o ^ .
I ' H Z

<ro.V-N V ■

» a *3> C W S o h  ~ O'™. . Xr,
I_____ ~ M .«

" Oo-U. "Z_ <2>i>

1-- 1---------
\ s ^ \< z> -  aE^L-e.L.TL^ L*? T jt iL r (T"„
1 /

<£™L\ 1 • (D r~
s « w - t « s v - -  o c ^ .

C  V ? S o n  - L .  tT^ ^ o LJc ,*  0 3 * . .
r ' . z ?

CFoVk 1 • ̂ O  r-i
'X^O-Lfl .

---1------— -
j / j s s l - ^  W s o y  -pa3Ls> Xo <sFO- .^ vL-k , O 'a

n z . 7
------------------------------ ---------1-----  1  * --------------------

€cV\ t-2 -rv
So«C.V fh fpat

—~l---------
4 k 2 £ — ---- L i  V V S o  t“ L -  paXz -Wolo A  t»  ^  .

l LL>L\ M il

SAMPLE Nos:

Scale . I ; 500.

or-v ..................
. . rSLj^<? . <^0^r7?»^L2.. . . . .

DRILL TYPE!

DRILLER : ................................

drilled: ^  /  9  / i 98 

logged: "~P. '



HOLE No:PROJECT .'&?ry .

p r o s p e c t :

~C b/\y  C  V ?So>t-A  T o y  U T ^

H kV ot> J^oO , VE*% R. L. COLL AR : ........................m

co-oros: ..............................................  in clin ation : ...................................

f GEOCHEMISTRY
LOC D E S C R I P T I O N °NJ

«W►-■<*m
[ 1 3  1 C 'W o h  '  0-<J3un.

<C,Vv < = > -9 ^ ^
--

1 3 2 . C V P S < JP ?  -  c-V^astw iLvo ^  ^oVlvL-tf O  a
<SFo*ir'\ 1-ftN

c y ? s < jr h  - d c ^  u ,W ^ r
(rrOK. v

d^fK ’SO  f“* - L jLa . E . eC't'L ,-JL A-_ O va
<S-W » ‘ ^

\ s .$ a v p s o h  - L  P o
|.C)£V ^

™(=> t~x — <=* v̂ » o i.
VS.'? e=v^ \-2.ts ‘ ^

_ iZ S _ . - >a9-o ■‘orrv **.<—t;—«. cn-̂ tt-r-w O .«
___ « *? <To^ 1 • 2 (m

CHo C  W S o IY  - JoTi fiuy  ̂ ot^- t F"'!‘if^1
H I - o wjL . t> <_<»<dE * C**or-»z. cSC^l-2r>

<?oh V 2 J V

1 ^ 3 - Y P S o l'- '. “  C i-cO vy
-< r> €0^ . - J L . jt»  C OQJrS? L?

V ?  ^ fK

o v(¥S > o r- ' - C L .

(‘ o r t  \ - l 5

SAMPLE Nos:

Scale . I ! 500.

. 9-.^$ ........
drill type:

driller: .......................

DRILLED: /  / I 9 8

logged: ' -^





p r o je c t  : '^ > > 3 q ^ y ^ r x y

P R O S P E C T » o a s : u 4 ^

HOLE No:~ £ A y  C V ? S * - ? ^  T ^ V  L T ^
~  HPO o\> N o< r;\^ vL »>«« r .l  c o l la r :

CO-OROS
c.

in c lin a tio n : .

GEOCHEMISTRY
m LOG D E S C R I P T I O N

6  - *-• o & V * A-HS <F7----.

t—10N
K

«w\-<«? ____ * 2 £ _ So*it Ca^b

_____^ 7 0 ____ g ig /  . .____IQ-9o c r v ^ o r N -  - o ^ - ^ v c v .
1 < Eo L <3 A c v  ^

l ‘ C $ W C ' C 2 2 1 9 C V P S 0A1  - c r < A iy  L
___ 9 3 7 ? SLl* 9 6 -9 - / ,  ; ~------ 1----- tT * --------------

>6-7 f g  - x 0 - 9 s ' 7 - 6 S -

<fr>Yi ^. <r3

3 ] /  <bft 9 b f 0/1 7-V5 W.V^,
J j .6 ? 9 / 7 0 0 9 7 7  7

< 7 rt 9 t o 0  7/2- 7 6 2 _

G LoV i 2 . • &  w>
----<-------

9 2 - 2 I I S 2 1 0 ^  'y^5>0'*"~\ — “V a~x~7 O  • ̂  r-v tro i-0*N _̂>t- •L
i-  ' I (l>r^ -  ^ c ( K  V.-taS&

--1

---#---------
, $ h ^ 9 / 6 0 - S S 6-02

=f

Q W S P K  -  U y  iC>ors. Wr>utj«\ ‘t*'-*-'- CJ»-y7̂ .- ■ ?~\ a  .
* ' 7 3 8 / > 9 1 / 3 6 - fJ \ /~Y~\ . • t ^

0 -^ 3 ~ p- i^r x  "
C o S ^  *-*■» - 3 p ,

—-J_______
- w ~ n 9  2 7 0 - 8 2 S 1 3 ^ V T :$ 0 < '- i _  tpa^La. L a n S C a  .

i <£o Vn \ • O
S h 3 ti'o o ^ \ .

- 7 / ^ ^ 9 3 1 ( 2 7 S - 3 9 - *-**̂ *"V̂ Cr
. \~>Co 8 9 8 t - 6 3 7 - 7 /

6 . L  L  \ „

—4 ________
( t / n 1? 9 2  3 * - 7 3 3  9 ? O  ''-/^>S>C)'J'-v -  c ff iT ?  L - S -n .
_  i~76> 9 e > - 5 I S # 6 -8? -  “  " ‘

< r ^  ( - 3  '  ^
c?o-wj Q A a . ̂

__i________
o & n v 9 6 3 0 3 3 S I C - c K ^ c o L .tz ?  -̂e .

9 3 - 8 » - 8 9 12-96
_  —

^ o L  V-&v\

ASfftV 9 2 -  S 1 / 9 S - S 2 ^  C \cx . •
9 o %o l / S 7 2 6 \, ‘ %l

fork**

SAM PLE Nos:

Scale . I 500.

*???S . f5^/(^.QTn . .^ .L X W y  . . ...........
DRILL t y p e : V W ^  

d r i l l e r : .................................

DRILLED: /  /198

lo g g e d :



PRO JECT ~ ? y 3 r y

P R O S P E C T O R  <<'5

~&/\</ T ^ v  U Tt>  HOLE No:

"  H k V o \ >  J V x ^ E vn r .l . c o l l a r :

c o -o r o s : ................................... in c l in a t io n : . . .

| GEOCHEM ISTRY - Dtpft 
m LOC D E S C R I P T I O N °N

K

«
»-
$l " t

M s  ̂ 4 1 / e - s e , 4 4 2 ^-Ypyor-v -  c t - ^ L r - y  . k .a .
L l x f t f r < n t O 'V S _ J t t o

------»----------- ------------------ -----^ --- ■-----------

< S A  2-lrw

b \ g s - o i k 9 - 2 0

1

C w ^ S o o p  o £ ^ - * - 0 0 .  C a ■

9 9 + . - ? •  / 3  . 4  6 5
-------------- 3---1- ---> 1 J ----------------- -----------------

«> ■

| i & ~ i ____9 2 -1 - 0 X 3 4 - 7 6

l _ i A 6 n - s f * 6 ••

U & l & o < 1 3 1 i t - t o <FcV-\ 4 -  8 0 .
U  9 0 O -X Ji 3 - 4 5

I

^ Y P S o t V  O  n
I ) i ? l 9 * 0 * - u 4 - J 3

-----------------------  -----------------, r  ---------------------------------
*■

1 l^ 2 _ 9 v - z 0  3 4 f - n '< t

\— i ? * 4 V - A 0 - 2 8 5 V 2
* 9 4 - - P o 0 0 9 7 - V A --4 'C v

c <5>i- A

- m ^ o c u s s
VZOfv. 4 * e r -  -OQa t v 'S o ^ i :

1---»---------
i / r ? g 9 2  + 0 - 9 - 2 7 - U ^ Y V S j m  -  r^ a 9 -4 - W - o  a  ■

‘ i 9 £ 7 9 - 2 - 1 - 9  7 2 0 - 6 4 Q-OOl^  C ' a
t

fcp ,

k h 9 o  7 O S 9 4 - 6 4 C Y P J o  (V -  ,

[ ' 2 5 - 4 / • 3 S / 3 3 2

CraVrs
€ v> s»  O f  T ® S x » iE ^ S C  "?■

T V ^ o < * a S €  S  W v ,  3 ? o “ .
\ \ 9 9 0 9 - 4 / •79 1 9 - 0 3

1 ‘ E-o^ W  2^3*^ Lalc<s»
1

I 2  Z a . a 2 5 - 3 2 - 3 0 1 2 - 4 7 ^  V Y ?S t)l'-X  - CJT<ftfc  ̂ (.< A  -<v<
^ T v z ^

,

L 2 ^ j _ . 0 9 - 2 > 2 9 9 2 4 V P S o T ^ -  -  r^Xl^_ ^ .
— 1 

»
y x ^ z 7 9 7 1 - 2 7 1 2 - 6 7

< r~ u  \-4- "  '
£

— i __________
V z n Z ’ 9e>-9 1 - 6 / 7 - 4 2 j

i Z & t f t v r 2 - o S 27-34 O^r -  l ■ 5S»~l'"v
|

^  1 - 0  <-5 '

srj

J

SAM PLE No*:

Scale . I ! 500.

. 'Ĉ 'P̂ V . c^ y :(^ ..U .r  .'\ . O . e w k V v
DRILL t y p e : V W * $

V 7
( 9 ^ v 7?>>V^.............

d r i l l e r : ..................................

D R ILLED : /  /196

l o g g e d :



HOLE N o:p r o je c t  ~VjVx.y

p r o s p e c t :

~ £ A y  U T ^

H k V o \ >  N o O \ 3 J n  '««** r .l . c o l l a r : ,  

c o -o r o s : ..................................................... in c l in a t io n : .

1 GEOCHEMISTRY
LOC D E S C R I P T I O N

o *̂ KhJ►—
Im

; _____yg-7 e-92 7-7S
-—

C ' J V ' S o i V  -  oa9-<_ - r v j J j iM .
1 20  Q _____g a g . /■92 7-M

<z-— C *

____g<«..-.7-- 03g S26 ' ^  
p

C ^ / V S D ( ^  -  <T.C* . -''>•>
1 U&& ■ _ g £ 2 - 0 25 f  ? 7
L z a ? 12-9 o-(A 6-20  ̂r

C qV \ "3- ■ C? r-*. /

2-yO 93S hot-
|

C ' - A ' S ' * ^  -  o^1 c-o'-.lL />
I Z " 9V-S e>/C f-26

----------------------------------- « -- ---- ------------------- -------

Z ^ 932 0 2 0 6 &
1 z y z 8-3-7 0-S£ /f-8? . f t  - - S v

Z ' H 99 9 0-99T 9-67

1

^ y p - s j > \  n  ~
z ^ 92-4*- 0-3y 7-Zf _  -_>

I i i A V to <5>-Vf U-f7 — ^  3 ' V(M
<?aV*. cv. _

2L\1 99-9 }■!■/ 3-29 Cl'-f’̂ SO fL  ̂ - Cr-£<*-r'/-i £La«-.
8-7.9- 0-65 /o-33

"̂o''-\ V • fe f̂ .

2 ' 9 9 / 0 2- IS if-gt V V S O  0-, -  . Ls a\»£e_ •LviSl o '- . C"**.
270 9 ? . 9- 0-23 S-ZS

(S> L . (.-S^r-v

ZZL.\ 9 i t 0-23 3 So C - rv £ L  \>CTJL*».--i/^e ( O o - i 'y L L . „— r  t~c.
9V Z /■O) 396

<EoL >.9/v

i z - % ? 9 9 0 £>-9<t- 3-7o
■2ZZi 9 7 -7 0-74f 9 7 ( — i-**
z -z o g t f ? / 3/ /o-ftr _ Cocv^gC '2-2'^f^

<?=LU. -Z-^-r-.

Z.-ZC, 12-6 0(O S-27
___ X X I 97  7 o z s S s i to W ^ / . TO t^  ^ n ft

<?V?U Z  <3«v- ^

2 :1 8 9X1 006 6-7f C7 V/ Y & J H  ~ 0>—gOuA  ̂ ^  C^O-cotL^fco__! C*-Oi-i ...
_ 2 Z 9 921 /■29 £o3 *» *1 —*

z ? o f/-9 - 0 // 7 fo H 11
6 > l‘ '  jL-~-̂ c+-

/V-

SAMPLE Nos:

Scale . I 500.

*r?k . ^ / . ^ o r - ,  . . . ^ .-vP ..........
DRILL t y p e :

d r i l l e r : ..................................

D R ILLED : /  / I 9 0

l o g g e d : ~~s >



PROJECT q^ky ~ ^ rx .y

p r o s p e c t :

"^>AvV C Y ? ^  1 ^ /  UTt> H0LE No:
~  H k ) o t >  f V X E W  'V *P  R . L . C O L L A R : .  . .

1 LOCATION: I ‘V s x A W
C0-0R0S 

• W T ^ y  <0

in c l in a t io n :

.pv.................................................  DIRECTION :

| GEOCHEMISTRY
LOC D E S C R I P T I O N °N1

! Kw►-
5m

i j  2 3  f 9 / 3 0-2 jP ____
i

-  cjpejou^. <=. (-?«.»
1 2 3 2 ?7-2 t o ? K-o8 • ̂  J

I - 7 r v
<s>iT? o f  rP -A .J< ?«s t  «

Tc^ H iCKSPLSe q  '  tr-a^ Of*t=.e
1 2S3. 89-2 O/lf- ro-77 > 5 V—X-\ O  A  A . .

23^- 89/ )e>6 9-92
------------------------------------------------ ----------- "  O  •-- — ‘ ■

<SSV, 2-o> ^  '
-Zt?*. C ro r- , SinaJ-fi_»

1 82 S 0 -2 S /V-7S C M V SO IV  -  o'* O O .
9l -S 0 -3  7 *■%(> •* ,. •—«*

L ^ 7 ___ 9/0 0 39 7-67 -  2 '  ^  a. .O**

2 3 S u s 3c>o 2 S 8 -  CJt-®*!''''- /p<rtU<-&̂ > u&c-v . (-flJLis-c
a i ;  6  • 5  «s

€ W t ) O r  <5> -  •S.'evaQjLOwO C a W
<*

TTO k^ P L-^ .E . IO  -
7/? O S? 2S-S2 />>

c  v p s o m  .  afx \  ^ k ,V * > , -T o . .
L j - H Q ( * S /•3 (p 32-8/
I 2-H \ 3S9- /•v-v- S7-87 C  - ** \5r^oO->. ^  2 ’3

<S?V ;?_.3 EN>& O f  T P t io ^ a jg u  ir?
t p <v o £:t* £ .E  i \

1 : 4 ' / P S o ( ^  -CJ-ecMv* c ^ t ^ t o L O  /• -
— <^r».o«T«j3  ̂• 9  <'».

<=S>̂   ̂ ^  <x .

I Z<tU- c v p ^ v  r v T
<-r>arSt& \-’8 t*n

<2?W-n 1 - 3 ^

1 Z.H--6 i .

ZH-V cd^exrs# a6̂  ^ Z S pn

1 2-H-^ 1 ^ /C PS^ O k o ^ c - A ^ ,  D a
2  IP -  '  ^

’ “ •to S«fcMV»2i-,
Z a 5 C ?V ^ (P S y^  -'t>a$-« c j-e a tiv ,

-  o£T^,
\

<^,(o IZL<\

SAM PLE Nos:

Scale ! I .' 500.

. 9-.-y$>........
DRILL T Y P E !

d r i l l e r : ..................................

d r i l l e d : 2 9 /  °[ / o e  

l o g g e d : '~ P.



PROJECT :<r^Vt5a3k.V

p r o s p e c t :

y ?yp-y “ 5 / V /  U T t i  HQLE No:

H k k o V -  J X o O  0 ? .  v v w  R .L . C O LLA R '. . .

c o -o r o s : ................  in c l in a t io n : . . .

| GEOCHEMISTRY
LOC D E S C R I P T I O N

£  51 # __ > ~ l C" * m
!>| 2 S ( - — o a 2 - c v  oR^co^-»^

C* \ ' ( CVs J/

| 2 S Z L^r-e—cj-t. 't-' -L̂ ___  o f f ' — i—
r
V .

Ŝj L“\ ' Z S r V k

I Z . S <-f G ' . I V S t )  C l  -  izrcrx^t*— (k l—---
r AT

< s ^ x  i 2 .  I T T ----------

I -Z_z5~ (=> < I Y ^ u D  .4ive>oo>-̂  ■"i-'—tf-— ^^t^picCfco /r j-G a r*  C ! *.
I 2^-7 . e . a  - *

- <S=>W L 3 S "  w>

ait tu » & A i
1 * 2 * 6 — r>c2^ -ViTftuti_ d?(r'~
I - L . s y

- — c"\ ̂  <â r v.-3c^
<SoW 1 • ̂ (̂ V\

2 .6 ,0 ^  V^PC J N  - W t n o ,  "L# lOCV-» t i_ a _  C J^ L N ,
-2.6 I ~ t-"2.S" - C &lc.*-etG. '-'®i$-o

< ^ U  l - Z S i s
^'t? m  . “Vt?^w^ Vi <4̂ a <2. — ***^

2> \

2-<b2 <2WVSo r>-» -  ~4»—. .. C .  <a
® '3 r n . . >

<r>o\> o p -  t ^ O € r ^ £  o i-
irz . oA ^ 3°

*3-> A 0 -2 .7 3 * 1 0 .w P S > L i(V \  -  .€?£».•
2 ^ 4 - 9 0 - S y t - 3 o 8 - Z Z -

<S>V- v-~i
TV-ii. - 7 Z tfM  f r * » v  .

2 6 .5 1 z - j y 0 4 8 £ 8 S C v ? 5 o  <2& ^3'^ryv.
2 6 ^ 9t>-3v / • 7 Z # 0 2 -/O^- >̂

:> * , / . O S i L  l-H t- .

-2j6>*7 9 / - 8 Z / 7 4 0 3 C .y 'pscjr-v . -  o ^ t 'u u , (-vlb. t *  c * -e a * r *  C .o ^---- 1— ......... ...........................— ——5
— r\aae~ s o t o c 4

L"

SAM PLE Nos:

Scale . I 500.

. . a-v£>..................

. . .v -s . . .............

DRILL T Y P E ! T

d r i l l e r : ..................................

DR ILLED  f  /19Q%

l o g g e d : '~s >



PROJECT ~~^yp~y

p r o s p e c t :

~ 6 / \ y  a  U l^ >  I HQL-E  No;

**  H A .> 0 \>  N o O G ^ v  v êi- R.L. COLLAR :

co-oros: ............................. inclination : . . .

|  GEO CHEM ISTRY
LOC D E S C R I P T I O N

— ! »-

£  1m
f-1 i b b ______2 / £ /'7<b £?o - - 0^ S(̂ N— ^  *

<5=iW V ■ L rv, „.V ,. 3 /v

2 .4  S> _____q y y * 1-00 9 / g <C V V S O y ^  _  ^
3-~7Q _____L $ - — 7^5.___

/■» ;• • A ■ oa.

cn < > f ‘72- »~ 7? *-*■ V v s o ^ v , -  O — "to •£ £~I f c» C '  __
(“ *r-?U. ( ■ f fM.

I 2_-7a. ___ f a ? 2 -e t S '* ^ h G .V P S u k a  o > c « r ^  -L- r ' . i v .
(Cq.L v !■ ((> .

I 2 ~ T 3 ,?2-£ * 1-t 7 s -s v (S .'-rp 'S O C L , _  ti»  c j* - a a L ^ . ( '  ck .
<5<?rt H ( ^

n - 3 ' hSo S '/ ? < ^ ^ S o ( \  - c v ^ < ih  , C
<£b.Vs V- O ft

Z - 7 ^ 91 9 * /PO- S’-67 < C W T ^ S O ^  - C > £ ^  G -  o 'T ^ u .U .'.V ,, ^
~ <£<P*\ L  2 j >s

-0'% i_k J L a - -  <*î  ^  ^
2-~? «=* ?Si>' 0 37 <to?

<L<

C lV P S r t N  - tn~ fo i«v Ac? c£5~^
- /- a lc * - ^ o  fVA /v t- P "

:
- f. i

■ 2-7-7 ‘N 'V / ? ? 9-60
2 .-7  a P -S l ff. U9 ? 7  ̂a o^X^- <-«-»

;/ /. -; Cof^t-6^<A aX I ’Spv.

2 ^ 9 i s r Z/9- 3- r 7 ^ C S ^ p S O N i. -  cs^GfXrv.
x e o 889-r fi-S1h /o o t — 0 * > A (H  ^ O l. .

<
c -  V^fc9 —  c X S w  2  • ' -  /v A  <3o—

>e ' ,

SAMPLE Nos:

Scale . I ! 500.

. . 9 .~ S ) .............
ORILL T Y P E ! V W ^

d r i l l e r : ..................................

d r i l l e d : 2 9  /  5> / I9 8 &  

l o g g e d : ' " j?  ..0 2 ?



p r o j e c t y . . \-~r?~y . .

p r o s p e c t :

" r^ V  HQLE No:

"  H k > O t >  N o O \ E Y \  '* a »  . R .L . C O L L A R : . .  .

c o -o r o s : ..................................................... i n c l i n a t i o n : . . .

DIRECTION :

| GEOCHEM ISTRY
LOG D E S C R I P T I O N

■_0 cwH<*m

I 2 J > { ?r-2 ’' 0 3 / 9 - 2 3
. ^

— C  y—£>£Lrt~l "Ĉ ) o ff*— (- (Ov.
z a z - :  i w ¥ a - 2 7 9 - 3 3

% m k) *—P"

1 Z S 3 . 1 9/ . / ’1 0 ( 0 3-22 “  1 cX *x ~ f  ©5̂  “7  r ^ r
' . •" o f  -Trv*> « 6 R 5 C  \ X .

"  ( c V ^ S ' d  ( 3> —-i»T<k o  a s °
2 0 <h S 3  9 ” /•7«- 9 - S 2 - o T C - ^ .U .t^  c « .  ^

<SoV _oo<rt ' J

-Zo p *  Q too  ̂ lo ld j*  S-Pw-c- .

p 2 * o-st 6-20 V  ? ><S 0 <̂ \ - <--_/V-cA o  P r »  ■ eP»»<̂ *
I jz < & 6 9 o ■9* /  S 3 ? - S 2 , Ql £

t - $ iv

2 f b ~ 7 9 9 - 2  ' 0 ' 3 z f -  9 3 ^ y P S U T A  P  ~
% g t r * X - / / 7 ?■ (  7

—l i
------- —f--

S=>Lv L  <$3 CM

2 ? c f 9 / i r 2 - 9 - 2 /•<?<* <C '- / P ^ O 0 i  ^T-d'-D-w c£f'-c«/C^ i

• ~ Ok.r<T^/ o J t  V  C> ~ 1. • \ CM C  1- jk -  Sc2 r-^L ' P 1
^  , C> f  " r  C o K  T- irv

2 3  O 9 / S * 2 - 3 / f - f / 7 ^XS^T>^ 0 f - v  -  ^  <LT>r» O^c"^*-*^*^*-*
_________________________ '• v m  T f-^ '-r —»-*̂ ~__________________________

1 A  CM. ■

2 3 ?  1 / ■ 2 Z 1/ - / S CT W S o m  -
<~^i**0 V • l C—■ - i_*-r-cA. <Sty»-ei^r

O  /  '

Z - < 9 % . q t - o * /■/</ 9 -8 V - < P y V 5 i o T — - o P f L  >— - 'Ca p .  .
-  a t 'P i .W A ^  —mA .  c x^  L  'X.r-'

C ^ lo  L 3 o

-  Z - V 3 <?5--rv 0 - 7 S 3 - W
V> "

9 ' ( V S o N  -  - ^ j> c w »j « - v. P<3k-
? s ' Z J - 1 0 T . -77 _  ^

2 .9 .5 " % 7 S * h 3 Q * t O - 9 7 o5ic’ >-<i-# o Q  2 '^f^v
<S3V-v 2-4~

J Z 9 6 o - S 8 V- 3 2 < C Y V S o N  “  <7 ^ f fL  <-->->L̂ Aai P  «  .

z < r 7 h /< b 9 - ) 7

2 5 > & 9 3 o -S 6 - 9  0 3
—« »l

<£0 ^  3 - ( ? w  - ?  s o lV
^ . o e P S d  \ 3 .

SAMPLE Nos:

Scale . I ! 500.

. ^ /.^ o c -rx  . .^.lxS U T /. . ?■.->$........
. .v ^ .

ORILL t y p e :

d r i l l e r : ..................................

d r i l l e d : /  / i 9 e

l o g g e d : ."j ? . . 0 2 ? c r ? ^ ' ^ 5



PRO JECT

p r o s p e c t :

LOCATION. ,«?C 'T A x a ^ y  'Sg>OL_r  C ,/X

~ 5 i \V  UTt> HQLE No:
"  H k > o \ >  J \ o O E \ n  -m b* . . r .l . c o l l a r : 

c o -o r o s : ........................................................ i n c l i n a t i o n : . . .

^ i X , ................................................. DIRECTION : .

G E O C H E M I S T R Y

L O C D E S C R I P T I O N

" T R K O t U ^ C .  i  I 5 A J 6 O 0 _________________________________________

3 = 3  «

r f  t  

?
m

S i o * 2 / 3 / 7 8 3 -  ^ V V S o r ^  -  ^ > v * » * - * * - ^  V * * i £ . r * n

< S o V x  C >  ^  < • - .

_________ * < * j 2 i ________ £ £ Z _ . / / - o < b

< £ o * A  L O r K  ______ > « X .

J I - 1 S r o - t s C  V P S o P ^  - L ^ - o ^ a ^ . ^  O C t k  W ^ . --------* s £ £ l c * A ' b >

< £ T o « - (  i - o „  o j - e k r  .

3 o ^ b O g * * ■  f  9 ^  c « ^ v  c . „  .

3 o 3 1 9 - i , z s t r n / . z g

• 7  - / • J  ,  /
C t v j V n  t  - ( ^ r ^

< s ' ^ > ' &  o r  - r o p o r ^ S ' '  « . a - .

T R p w a e ^ s ^  I S "  -  0 3 6 ' * ’

? < = > * V % > - 7  > b b O f f - z g O v V / P S O D ^ -  -  < j 7 « 5 L a _  • o r o ^ o - - * ' ^  C x m i ^
f /

^ a ^ - \  l - O r > »

3 o f i - 0 - 2 6 9  8 < b Y v S  o ( v \  .  o - e & v * .  >K—*-

f r - v ? a - y f a

..’ . ? £ ' •

3 0  " 7 9 i - < r 0 - 0 / 2  0 8

f l

^ Y V S O C V  -  t „  r v n ^ K S - l ^  .

9 1 - 2 ' 0 - / O 2 - 7 o _  * '  "  ' '

? w 0  3 / 2 / 8 l .

0 / S 8 - 9 / _  *» w«

~ z t  l

■ * — _  

9 h £ 0 - V f 7 - 9 7 ~  < 5 - ^ 3 ^ .  A - A r x

£■ .  ^

€ 3 ^ = * ?  O F  - ^ G ^ o Q C 2 - ‘= > C L  i t ?

- r ^ o t a S U . ' S t S  « £ * ■  -  s a - r r - < ^ . F ^ >  ^  Q a i f c  .

- t > r r > _  3 3 3 ^ ‘

3 \ - z - • * * 7 v - n C T - ' - f T ’ S o r o  -  1 ! • > • —  O .  / *  C r ^ ^ t w .

- T O s s A f - ?  U _ , « r -  g  • ■ V

O  * ^

^ 3 <?2 3 * 2 3 f r - 8 3 O / P S O W  -  c x j 9 - c _  * a > m i j c > — c ^ & ' -  * o

SAMPLE Nos:

Scale . I ; 500.

. . ^f^> P F r\ . .^ .L x v k 'v  . . ........
DRILL TYPE: T

d r i l l e r : ................................

d r i l l e d : /  / i 9 0

l o g g e d : ~4> 5



1 ^ /  UT^> H0LE No:PRO JECT <̂ ^ y € C l£ k -'y  ~ ?> P ry '.

PROSPECT- ~  Hf^Vo\> N o O E P , "•**'. . R.l. collar:
c o -o r d s : . . .

LOCATION! SP '-A V t : .p C  <c,fx, .

in c l in a t io n : .

DIRECTION : .

G E O C H E M IS TR Y
LOC D E S C R I P T I O N

T — 1o ~~
NJ
K

Wl►-<
V

m

3 I H . 9 3 0 * / • w ___ ?■?£ - < T ^  "* "W o  X? -X W. *o S^W >
O g p -

3 * 5 ___f r y  •* Z 7 t , ___ t - W C ' A 6 o ^  - c i ^ a r v .  t .  a 'c £ '‘- - o L l ^ o
-^ ------------------

-

3/fc, f t -7  y 3 - z , * 9 2 t o  ® f P - w C ' ± >
€ o W . 0 - 9  /V  ^

1

|
. 3 ' 3 9 h O  * * < h * 9 o C V ? S O f “) -  c ^ -^s iy v N  t ' . ,* ._ _ t _ I --------------------------------------------------=*=-------------k-------------------------------- j-------s*\.

y » U  L- < 3(v,

i

3 ' < g 9 < f - 9  , / -/ £ V 3 L C   ̂ < 7 J ( - ^ C X H

O P ,

3<-5> " 2 / 7 7 -8 < f
----------  / ------ P o t  L ( r - s

i

i

32<2> t o o /• * * 1 3 3 ^ y ? f j C T J X  -  O ^ P ' - f ^ O c - .  7 ^  P . „

S « L  c3 -8 >  ^ L a  +.<1 ^ Z a ~ *  o n  ^

3 2 / 9 3 -  7 x 7 - 9 9 i b O L P V f ’ S C l n n  O e ^ M--------1— *=-=— *— — ---------------------— j - \ — <jgg>r--------------------------------------------------
^  (• <3 rv*.

'

3 i - 2 - 9 3 1 h 3 * 9 - 3 9----- 7*— ------------ -̂----------------1--------------- =**---- »-V----?gg7Tt— ^ — fc-s-----------------------------------------
£ * 3 -^ . *■• 6/v,

-

- 3 2 . 3 ? / ’ *  " / ■ S £ 7 ‘ U - > < <■ y ? S  DVlrt t -  c ^ i

-  c 3 a y « ^  <Vl „ t  a t  O  - O  Pi
< 3 ( O h  / ( . '/ -> « .

T L j p - p  O T  - V & N O S f X s ^

s

%

to

<z

SA M PLE No s :

Scale . I ; 500.

........
. .  .'VS '̂.c^»w2‘sr>.. .'.^s..

d r i l l  t y p e : r  

d r i l l e r : ....................................

D R I L L E D :  /  / I 9 8

l o g g e d : ' " j ?



PROJECT y . . W ry.

p r o s p e c t :

U Tt>  HOLE No: 

HPOot> J^oO VE^ . . r .l c o l l a r : . . .

c o -o r o s : ........................................................  i n c l i n a t i o n : .  . .

GEOCHEM ISTRY
LOC _  d e s c r i p t i o n

t R K o ^ W ^ E . fT.
°N

|>

TWJ
*m

3 ^ 4 - ‘h  fc  ’ A *■* y - K C -Y P -S O C O - ^aSEr W t,v̂ - ------ - r t f ' P
< £ 3 V \

ns / ■ 3 g 3 - 9 Z

... y ? J z > . h o t >■ 75
< g ^  l - - ? ~  ; _________________________________ ___

3 2 S ? ? 7 - 2  ” & < 6 o 2 / 7
i s

C V ? S O T S  * r s - r ^ j v .  C ! t» _ .
3 2 J S > % - v - y 0  ' g o 2 * 0

<E3<-, 2 - < 5 / - ,  ‘ ^

3 7 J 9 9 5 -i  v O i f 9 -/ e > < = rv ,s= scs t- i -  O e « j -  r > ( T - 3 L A ^ ,  < P .~  .

3 3 o SSV v h O g t o m -  < C & V  ^
Q o p  O ' -  m o w s t  n

T u f u y E w  I S .
3 3 i ? 5 '0  * J ' g g y < / 8 O / p t S O O ^  - o f ? ^  « - v > f i f l L .  , I l r o u ^  —r  «-*r-{S>aa

O -^ rM  ' ^

- 3 3 ^ y / - t o 3 s e > v p S O ( ^ \  — ^
' v ■ 0 CH

3 3 3 / ■ o k 2 - S f c - « ,

"

3 3 4 - f t - 7  v 0 - n 3 - e X C V t S i ) ^  — o £ 7 ~ i £ 7  a ,  .
3 3 g ? 7 - V y o  ■'&•>. 2 - n -  V>/-ex_o-v (’• to i l s  r s

■̂oVn V-Stv,

3 3 C , * 3 ‘ " 0 V 3 3 - 0 9 < T V F S ( J N a -  ^ u k ^ , O o s .
3 3 - 7 9 * 0  * e> '69 3 - 3 9 -
5  3 S ?7 -2  7 /■ 2  k /■v-6 '  > i» 4 « w  0 € fc lv ^  -̂>ŝ  <Aa—to .

/

3 5 - ? f t * '  * <?■&? 2- t>3 <C 'V ^ >S l ) 0 0 . t t f r f i u i y  . .
$ 4 ^ ‘z r - y * t o t * . i • «*7 -  c f f ^ A ^ X x  k aty& yr V  ^

7 ~ r  r  .

tV a fO  'T W V O c ^ C  V fS

V  a x l j v t  *■ <*—*

s a m p l e  No* :

Scale . I 500.

. *???S . . ........
. .i-y'.c^A42‘s r ,.. . <$<^y 'X'=-As

D R ILL  t y p e : 

d r i l l e r : ................................

D R I L L E D :  /  / I 9 8

LOGGED:



PRO JECT ~ & ? r y .

p r o s p e c t :

~ 5 /\V  C Y F S O M  UT^> HOLE No;
H A -> o t>  N X E \ \  . r .l  c o l l a r : . . .

c o -o r o s : ........................................... i n c l i n a t i o n : . . .

|  GEOCHEM ISTRY
LOC , r . c o n s c r i p t i o n  

T O p v o e ' v g t  v=>
V ? ‘ 5  

sm
5 4 - \ _____ 'J±L-" O- Ob e-%
3 > 4 - ^ _____ %3 ± /OS '■9$ (FoV-v (

0 - 2 1 t-n
1

C Y R S O A i  r  „  .
j .....9B-P' 0 - 2 3 in

3 - 4 Sz$l 0 -VO —Llk _ v. »«

1 2*  fc h v t-X4 -LSt. ~ sy>&— (7 /bM? 3 * ? r ^
~S>- 3  r~.

I 3 4 1 0 ‘ZZ rte> ^ P S O I V

9 7 ^ o- <h z-°l ». -  * -  ^
p 4 6 ? ?Z1 ± rfi r * 7 ^ ® t r 0 ^ n  <E c S  5

I 3 .S Y 5 ?6 <r c-9 -3 2 - 6 8
1

< "  V P .S  O ft-A  - t  .
I J 5 " l &JLL o-Pf 2 - 9 9 '  ^  ( - 1 . -------------

L i p ,

o r  T C 3 K o e ^ s e

3 l>t z . 9 6  c, * I/O 7 * 3 ^  V '^ ’S l OA—i 0 <» . / i >, 7 ?<̂Ẑ~\ 0 'P ^ > iv \

c f o ^ ^  0 ? r \
)0 <v* ^ r o f ^  dL^j>.^r? ,-------------- — ---------------

L ^ s - g 9 2 * v /■7f fit C  V P S o ( V ^  -  V-A-vn.j-'s.-'s. Vj *
< S > L ' 0 ~ 7 ‘

<=T^«>> C> -  JZCP
' T ' « \ i - t c r a - S £ i -  2^\.

1 3 ^ SjQ •' /■*k> /o-8 i ^  V P S > O f ^ i  -  u i L L ,  cxm-*
€ o V \  < 3-9o>  *

r QS-Y* 0 /9- ?e>6 G v v S r J t v o  -  Ci^o3«_r-t s u j L . t *
0 -Og yj! -« i v-:

3 S - 7 K-7 > 0 ~0 g 3 -2 / ------------------- -— --------------------------------------- f  t ^ £ 7 —  ------* 7

3 S 3 s</g 0 -9 < i8 <n -  rx> Ssu ^  s k J J l  l S o i  obi. 3 7 ^
< £abv  B - ^ ivi. ^

.  3 < v 5 >
-------- .+ ... ws* 0 . 0  p. 9 Z(, C T V ^ S L i^ - *  -  c r c i » M  C a  .

3 6 ><S o-og 1 - 2 7 — <^?T5 ; d
3 6 l o-a 2 -3 / _  'i~>
3 6 2 9 2-(, O-0 & j-rr __ «  | •

3 £ > g < n -3 0 - / 0 2 6 3---f-K.-------
—  7  ■ ? \.

€ n 3t> ^  V T R t ^ - v ^ r z 5 L C .  cZ_i

s

SAM PLE No*:

Scale . I ! 500.

::D R ILL  T Y P E

d r i l l e r : ................................

D R I L L E D :  /  / I 9 8

LOGGEO: ~~j>



PROJECT <̂ ^ .c £ k y  . ~ ?k x y

p r o s p e c t :

U Tt>  HOLE No:

"  H /L>o\> J \o G  EYk
c o -o ro s :

'•■Saw r.l. collar; 

inclination: .
DIRECTION : . .

| GEOCHEMISTRY
LOC

tO S « ^ & | SĈ PTION

o'---* *
N “
ft s

m

/ 3 ^ - - W - t ___ 7 - z o ; c v t 5 j >m  -  c h z c ^  <£-SG .. bdCJx* r v .
6 o V \ 4r ( - cSr^v

ns / ■ ? ¥ ■ C V PSO A - _ c 4 (0 -  c ^ o .G , r G

, 3 ^ 6 ___ ____2 - 7/
p>.- '

<S.<cn 2 -O r^ .
a___:

<Sfot> Tcip-cxC^^ A G2.

-P T P o G a S t 2.-?

c w  -  * 6 ^  uou t̂ p c k . .

L . « * 2 £ ^ /• W Go*—■ - C7- DP~ -  4»r- t r ^ o ^ -  J—
-2.0 f'-N. C oin Cr».tu?

6^>5> C5? T P K o ^ P S  fcf -<jP<l-c:R ^ T ^

W ,  • TUfS.CXSTiS CX 2 ^ 0 r  -  TXvJxV-*-,
I ? 4  S '  **•$ 0 - 2 S /••ZIP ^  W *3 OCX - C? o l  . A-nt—̂ /aV s . yvC
L _ 3  6g> ' *7-^ 0 - S 6 h t i

V *

1 3~7<J 97-^ 0 9 4 ' 0 - 9 2
| g

|—3 ~ 1 1 . 97-? y o - f y / ■ V I .. —'

G tEv 2  2?<v.
-------------------------------------------------------------------------------z9r\^—1-----------------------

0  ̂ 5 o- s« i^

? -? 'z- ' t S S 1 2 - 3 2 G ^ C P S O { ^  _ -P R ^  S -o r^

<£ntO  <3 <7 TT»$u>£T>S<H 2.H___

2-"S-. ( '  ? ■ i S ' Z .  i

3 7 ? «f -9 * / ■ 0 7 2 - 9 9 -
■;^v

C ' i P S o N  -  PwG. Wv5,^->  ̂ G «  -> -to o^*GjLrfc*

< u u < &  afc. <3 Gr* - £>>U

3 - 7 ^ * t - t ) 3  7 2 ^ ' / P S O M  - 0  0^0 PitDWiN | GcX. >-S> ^-oLvtt^ i

■SSjVn (S 1̂5 in.  •

_ 3 7 g ?7 2_* N o / S i GV,
_3T7^> t> -7 a 9 - 6 3 '  .  -LL  ̂- k >

6^Wv \ - f i > f 5 ~  - T o r k
—i

( T U b  ®  >r V t>S4L^«Sl2 - Z J ^

T P ^ o A ^ S C  2 .4 ,

- g - 7 -7 . 9 6 - 1  * o - f c > 2 - 6 $ C p ' | sS i) |eN  -  o f F ' - u > ^ t j  -Cn̂  AsSUj -t>rfi>-e>wA. ; ^JSSS

<SoCn ' - O m ------ dir G.
A

-7 (<?fN̂  Crk/N-.

SAMPLE No s :

Scale . I ! 500.

. . ^T-rS . . 9 - .'S > ................

. . . A'-s. .

d r il l  t y p e : V W * $  

d r i l l e r : ..................................

DRILLED: /  / 198

logged: '  "li?



PROJECT ~ ? y p r y .

p r o s p e c t :
c o -o r o s :

~e>i\y l.T£> HOLE No;
"  H A .)o \>  N X G W  r .l . c o l l a r  : .

in c l in a t io n : .

| GEOCHEMISTRY
LOC D E S C R I P T I O N

.—J  K
t;

&  5
m

l L ~ - 3 J £ \ - & < 2 -* /-Ml ____ 3  7 2 :  k  * ô 2~!_ C-L.t^’ .
<£0 ^  0 - 9  ft, -  ,.

1 , 3 7 9 ____ y / - ^ y O 'S L '■71 Q v K J i ’ i  -  pck^L, t>rcrt-o^-v m jCv .-V „
3 $ a <?<t o ! -6 b </ 27 -  , ~ x M .  1-2 iv-

G©<o 1 -2 ^

- 3 P * '— 9 2 :0 ... O f ! 2 / 0 G  Y P 3  L> — cx£h z  W ^» rs^-v O t  XT
3 P 5 2 9 3 /  > 2  0 2 9 -7 8

,

v-2 m .

y y - 7 y 0 6 0 0 f S ^ 5 :

€ b ^  O -^ r-v  ' - 3-----

1 3 * 3 4 - ' 2 - 2 1 1 3 1 ^ -C V ^ S o  P-i -  c*»&* W o io m . 0 « »
<S"„V, 0  9  s '

I 5 & S - 9 6  7 * 2 -> 3 / ■ o g C s V S o y ^  — y m 9#> W v o u s ^ k o  C
G c k \ .  r s '- ^ r v .

2-7V- '**' O  0-v — cr-fS'ajv'- c o ^ \X ?  ✓ o
(9oV\ O -  A n x  -  _»<?_A -^ a —<A-g

, 2 < * S i - 7  i ^  H V S j OPm _  c j r c s s ° 0 5 P -  C".<» .
r̂> - 6s^r»

3 & e > < 2 7 4 6<40 “- C W S O I V  -  r-^ JL - W i v o a . ' L  ^>$7. >-oUj5'J,  . C " n
< £ ~ U , 0 - ^ 3 . ~ f y ~

L ? S Z > . 9 o -o 2 - 4 3 4 > *
.

A .
€o<« 0 .- 7  '

l 3 ^ > « ? /-7 2 - 7 2 t i t c v « ? 0 ( \  -  c£< 7- <
^LaXn -G> • ~-? r'-i

- ^ 5 “

3 9  i , /■ 9 z 3 $ 8 C V ^ S t r T i  -  Vdp u i U t 1 -
^ 0 u  '  n  .* 7

3 9  Z. . '
# • ? 2 - 7 0 f ' K , >A-» tie iJLo  ~̂d  L^.-X. 9 r s i

<3 <9
3 ^ 3 ' ^ Q 2 -S 1-92. 2 -1  7 G .  ^(TSl-JW o —■CtaXXfl. __~U V. .X2 .
3 9 4 - % 4-Q 3 -Stt- /D VS ^  CTr> x A  i(^ .N

\ . -2  ^
< 2 * & sz> e s^

^  r i f t jO  &  -* ~  1 rv ,
^/V ,c.i\3^v7 *a*s. V^ -.

SAMPLE Nos:

Scale . I ; 500.

. . 9 -.~ S > .................
o r il l  t y p e : 

d r i l l e r : ..............................

D R ILLED : /  / I 9 8

l o g g e d : ~~s >



PROJECT ~ ^ y p ~ y

p r o s p e c t :
c o -o r o s :

LOCATION! i^ W - :  S O -A S o  o C ^ W j f c . y  'fect-w  s .

~ & N < /  C V F S * J> M . -p ^ V  U T ^  I HOLE No: 

"  H Mo>\> JXoO e*vs •X0B

IX.

r .l . c o l l a r : 

in c l in a t io n : .

DIRECTION : .

/

GEOCHEMISTRY
LO3 — _____ J5-E SCR i P T 1 0 N

i cwj<t«rs t  2r t -

0--J .r ^ r

m

9r-7 o - f « . 2 - C f ~  OIYV5c>/4 -  ^
7*9 C b i g 1 -29- 3 '• c J  /

< s ^  ( • •?
- - I O k  67

i  < o  /v. 4̂  -so—
* 7 7 i <??-r i n 3-  7! 'C V T ^ o rv , -

_3 ^g 7-C rO9/-y
S V , _ lOh»-

cSTtov o e  - r w o o f ^ s t ^ 7? '
T « ^ c > £ n S t  X . &

- 3 ^ > -1— ?7-a o - o % 2-84

g

^ v ? s ^  -  <cx .
4 -r^O <?7-3 * - . 2*7 '. ’— 05--------------------------------
4 -0  \ 47-3 0-22 -7/3 . — M
4 0 1 ^  * o - n __ t -19 S ^U  4 - - < ^
4 0 3 ... ?»■/ O S )

< t - f 2 TF<ft<;6 W£'CT -O ~ A L  J T a __ _
4404- o - 2o 2 - f t

L̂SI SI
4 c S . ?0-3 0-63 __ > - n -  <j4T x <-oLJ^, ^Trtorxr'' *>—
X-O-G |— ?Z.-/ o - d 8 1-82 \ t > 1 / A

(4 2 - f t  - S - a Z n k a J ^

'TntfkaOacTE 3 0 - V , ^ - X i  Wvdu -iT-
,.. ? 7- ? 0-08 2 - 1e>

i

4 0 0 _______ , 0-03 ___/•/»• _  - , ,  '-> ’
4u 3 ? _______ L S 2^ _ o - / & 1-83 f

r - 9M 0 -7/ 2-82
3 -5V - <3 vt>e>c T W v o o rz ^ t

'TPf^aOrcSO "?,v -  ^ __O' /{. Q .
. *4 v. v . ..  0-04 / - < H

g
o; Vv^O ^M  _ o f^ -u jU \ b i O ^  . 2>

l 4-vo _______  *7-7 0-07 1-62 M <—>
1 4:03 W e - X T , 1-79 xL
1 4-L4- 9r -3 v o - m - 7-»f **

<4 f>
- f a t Q -26 2-42

C .V T -^ -.rw  1

u ft< v l T o a K \ o k
«tVkO<=!9KS.E "2.72.

<3 y<S»So^ „  O n .. rxnl’-.v^t. ^  O- 3 , .
<SoX O - S ^  1 “ Q_

7 «r?u /9

4 - 1*7

5 3 ---------------------------------------------------------------------

SAMPLE No*:

Scale . I ! 500.

. ,< .̂c>r2>kXy. . 9-,-y^........s£>..................

jj

DRILL T Y P E :

D R ILLER  : ..................................

O RILLED : /  / I 9 8

l o g g e d : ' " i?  5





p r o je c t y  ~?ypry.

p r o s p e c t :

~6>/V/ l 3̂ /  HOLE No :

"  H P 4 o L >  J V o O  Vz\L r .l . c o l l a r :

co-o«os:
l o c a t io n : a ^ ' v'w  ^ ?g. - *

in c l in a t io n : . 

d ir e c t io n  : . .

| GEOCHEMISTRY
LOC D E S C R I P T I O N °N

£

cw»-m
' 4 3 & - — <i>< - > -Vo 0 *4>‘ / . i - 4-

€oV\. 1 O r**

O v  'T R s L V ^ c ^ js c r  2 , 4
- 2 6  -  ^  o r ^  £

4 3 9 - cx&-»SC>W3̂ -ô  4 .  ou L , ' t o
4 I c 4  f4  '6 ^ n

-
4 - 4 - 0 4 V^ PSc’tM -  W S-*- X i-^ „ o V 4 - —>U_-4

^ qCn (-Q o-'

4 4  1 <-’ V P 5 i o f 4  — c x * z a tx ^  4 .  <^60->^v^-«- -O  <-» .
I 4 4 z - -------

- ‘Z O r v

4 4 2 4 . Y P S iP  fH  -  o< -̂cl ■ W o *  Va o ^ L -o  L .  It- <~ „
4 4 4

1 4 4 ^ “  C^P-'c j L X j - oL ^  ,-i- 2 l -4n <V\
'>L'^>cv<

[ 4 4 - 4 ^ ' - ( ? 5 u f 4  -  VaSLf 4>T7frctg-v C ' -Gk .
- 4 l  CP *9 -  r o c i y .
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QT'Ok----- ---------------- ^ ------------ :---------»— ^ r 1------
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SAMPLE Nos:

Scale . I ; 500.

. >???S .

. .i-SvcWx2>sr... .4
........

DRILL T Y P E : y\ptrw>^
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l o g g e d : ~ j? j

/ I 9 8



PROJECT

p r o s p e c t :

“ 5 / \ y  C V Y ' S O M  U Tt>  HQLE No:

"  HPV^oT> »»*? r .l . c o l l a r :

c o -o r d s : ....................................  i n c l i n a t i o n : . . .

| GEOCHEMISTRY
LOC DESCRIPTION _ v TPAu<:RiS? <7-„ ̂ 7

TF3 «W “
K im

<C On '  <s$t'- V-t^ <r ^ ^
------  > O --------------------------

1 ^-6(b Is
So'o 7 -2S - -

4-6 |

l i
<CLyP'$aj>r-v. - <f2 î ' zsX p 4. ^

I 4-<Sx ----- -— ■ s <->-,■---------------
4 6 3

e - ^ g f  ^
7><̂ o<=*2S t  4 4
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1 ^-6^ Is-C O-n * -24 V.

T2̂ »/- (c
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i

1

^'-fP’SLSYVN -  •t̂ =>-c~><«'1.t>> to cj-tfoiN*. < 7^
1 ‘f-6'7 ‘ft-S Oo6 3-07

9»-7 O.zf ?J7
1 4 -69 1S-<f e>zi 3-70 w 1 S .* S*
I ^fnc> __?gf /■/•> 4  -c

HtJ*o -bl~JbJ - (V̂ C~+—C ,{
Ar~l( ?TO o-3f 2U — rrv '^x- t-o

L h 7 a , 97-o o 2 it 2-&<r
<£oS\ \."7 ^ tocV -

TW4aCJ*£.£ -4a.
f  4r~73 ^X 'f’SoO-' -(Tifaiv. C ' <«. ■

4-“Z4 — -.ô -s-Aso <_o-c-^ ^  l *~7 1̂
C*̂ 7̂ \ L' f̂Vs

4-~7er c7 'tV5rx-r - SioS^» -t>rouo^_ ta '.O o - —1[
- 6 i k  O-fton

r»A. \  n'stf'd- S <a,N-<4^
4^74, — «- —-. or^— *-oWJs ws— <3> •

GoK \-Orv
-r •

^ 7 7 ^■V^Sss^Lj -p«3-o trn  w-... o ^ n iv  <£= Cv*>
" «_o

(.• ̂ yv\

<£>
/W K .

- * e & \ ^T-L^SiillVv 0 ^ 7 7  c^iO^ 1>. V« <- t^e«aO~ £7«»-- \-<7
4e>\

6TaJ»\ l • 3  r-i

SAM PLE Nos:

Scale . I ; 500.
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DRILL T Y P E !
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d r i l l e d : /  /  i 9s

l o g g e d :



PROJECT .y.~^Pry.

pr o sp ect :

~ 5 / \ y  C Y Y 'S o ^ v  UT^> H0LE No:
"  H k ) o \ >  N o O V E vn "««w r .l . c o l l a r :

c o -o r o s : in c l in a t io n : . . .

g eo ch em istr y
/. 

LOC D E S C R 1 P_T 1 Q N 
Tp^d£A.S .L^ 5 ^ ___________

'?=3 «  
ft 5m

A?;
C tjVcn l< 3 ^

V (-b3
^ g»Q\. 1’ O f^

^ 8 4 <-~  Y  C"*5 U ( K  — CP^ . k  ,a
9 -a s - \ «. s,
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<~o»o 0 - 1 ^ '  —

4-S'* <Z- V V S o l^  — C j-^atr» ljL J L o <z >̂ £3>-̂
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^ 8 0 ^ ^ / V S o lV I  -  C-V«»su^ -------. w k k a  ^  O '* ,
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d Y V S o ^ -  C r -e -a ^  b k ^ -  , * k k ,  C -A  ^ ___
C k k  G 9 (v \  ' D

,

- 9 ,9  ( 9" '■/9^00a  -  >̂o5-o. t r t w ^ ,  "bo ---- . rdcJic s i b c <
1 <Sok. C5 k-»<az*v^ifc-

9 ^ .2 . ^■'-(^5*^ ^  ~* ĉ^nv ̂ > >— ^V-^Ssi/vv
4 o V , £0- 9rv^ -  CGcSf^. ■ 1

4 ^ 3 C ^ V S ^  -  krtS ~̂ =» <»C?̂ £yO ̂ ic_<s> C  -̂»
< -9 4

C lct— \ • ’3L5>'i—v
'TW ^ c xe rz .G  <E 4 M -

4 7  S ’ 222 S Y P S O i L ,  q ^ o  W .j^ -A o c a s X

<S»V-v
C l W S > C f - c a r ,  ‘-'i  k t  * tC s*

<f=oG \ ■ o  r», —>
4 9 0 C l V Y S o  fM  -  C^-<30—  k .  u ,l ' , ^  . C " ~

<S*ok L 0(^1 -----*
4 9 9 C y p ^ O ^ .  c r^ B L n . k o

C k  k  • V. O oA
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'

SAMPLE Nos:

Scale . I ; 500.

. . . 8 -v P ..........
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DRILLED: / /I98
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p r o je c t  ~ ^ > P ry. HOLE No:

p r o s p e c t :

“ 6>AV <7 T '7' /  UTt ^
~  H P O o L>  N X \ E ^ n  ■««»■ r .l . c o l l a r : 

c o -o r o s : ....................................................  i n c l i n a t i o n : .

LOCATION: y  '6>‘̂ -vS .ix  .• DIRECTION :

GEOCHEMISTRY Ovpfh LOG D E S C R I P T I O N  ic?C ?c^< »  
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DIRECTION : .
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6 io <CV!PSr»v5ir\ -c£7C7 c~Ao.rL^ . « . . P l A ~  < -/

( L \  ( -  L,rcn-o •*> Vj v»f»W— cSf i-4 tv .
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0
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________________ ~ T f i< v o g « 'g > S  " 7 6
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d r i l l e r : ..................................
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PROJECT y  . 7 v’P̂y.
p r o s p e c t :

~ 5 / \ y

h k>o\> r^ oo

U T p  1 HOLE No :

r .l . c o l l a r : .

co-oros: inclination : 
lo catio n : IO tW-: .p C  'TA-rcvOy '% <̂ r ............................  direction  :

g eo c h em istr y
3 d e s c r i p t i o n
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& ;
- D*P"' L0 (m 1
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6 <g> '  -  ' f J K  ( . 7 .
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—1 G t  4
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—
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-

< b b  V--7/w
'

T P A O ^ ? S e  *7 .-7 .
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<G>U Z -O r , ’

6 H ^ Y T >5^T/Vb  — C*-c«t«v {~ol .
G~fZ

6 7 E 5 P-X -o iLe  -Un-yi. b .1 ' -CsV. 0-6 i'-
Y?> ''|Y> oCp  — <»6 ~̂L O j j )  . 7  vâ  .

6 "?S- Uk .

^ 0 7  ’ ^ * V  -------- -----------
& T 7 p > . G  v O fH  - ->»â o V o u s_ Ĉ TYP c~>LL̂ L. {

- G 7g> rLe»._ -is-'-y-̂  S » ,L  ooL. L'^r _̂____ 1
l-8 n.

TP*\<fc=PJS-£r E S
G T ? C -Y b S lN -v  - c^ 7 .to  < 7 .
G & y

r<S&{ p z  y p s j  c-\ -  C7V» .
0 3 2 . -  c: ' zf?
G & Z -> tt
& S G _ *1
G & S - -  '* v rsrV L  <Sl O  5. m

0 <p U  A-O rvs

T ^ k o ^ P S E  7 9
W ’SO f—\ - pq9~e <AP~- Oiakv

<P <oV. <0 -Ti'r^
<bg“z ẑ.y v s l x m  -̂ >̂ 9-0 -Lt b ô .̂ 0 "?? O O .

6 o K  O - S ^  ‘ '“ ''
^ g e > .._ 1^ 5 -a f c t o ^  jia*»-ri ait. O  *5>£>r»

€ oL  l- o . .

SAMPLE No*:

Scale . I ; 5 0 0 .

77??S . ^ / ( ^ - o r n  . .^.or^LV y. -"V£ .
DRILL TYPE : V V v « 5  ^-\pTp|

DRILLER : ................................

DRILLED : /  /198

l o g g e d : 77? -.02? 0 * 0  ;3 ,



HOLE No:



p r o jec t  .^ v x y .

p r o s p e c t :
c o -o r d s :

~ 5 / \ y  C  YY 'Sot'-'A  ’ ETV UT^> HOLE No;

r .l . c o l l a r : 

inclination : .

GEOCHEMISTRY -
" 7 .  "

D E S C R I P T I O N  
TU£^3<aZ^X3 <S?\

j —J *
^  “  
&  2

- D*P” ’ LOCn I
~72^> ;  G y ? S v jv v i  - o ^ V - u , ^  C L

- 7 7  V

1 -7 7 7 C v^ S l? ^  -  e&”E~ v-A-L\0 £  x-j.  clo— L L
v- -

l -^Pi -
I - 7 X % ‘-'Y''*, -cvi^Lo "V_ (O E C - .^ lL  _■(__r-, _ _

£7
5 f ^l x € T

■I ~ r ^ G ^Tw ^ o tm . - \C7<ixm_ o C C  C . /».
L - ? 7 ~ ?

<G?Lj V • 3 c ^
□ ? * - £ > V ^ >

€ L L  V O ( K  -  <a&
~?z.q C '- r ? S ’ ^ r ~  -  L ^ v l t ,  C - .  ^ L  J

I 1  3 0

\<+r* 1 '
" k^=: C '- / P ’SsC5f—v - P o a * >  Lrt> u>k  " 9̂ 0 - 6  'a*Jlbz. ^wni.

c l a Y  c ? . + > k r 7  ' ' x
r  2 ^ L^ r"

^  - rwJ-« p̂nwtXfc..̂ . _5 w  flrSL -
■7 3 3 - C* i 9Lo  . wC<^ V

< 2>Vi V 3 *
7 3 H ' S y 'P S o m  _  cu—<5sl<̂  0 6 C . L .  ./*- 3>-'l

(^ckri O - O r v  / J

<S^7C> CMT - T T ^ o C A ^ r r

y - ^ -
^<c\ a  1 ^

- 7 S C , <̂ \ P S u f - ^  —~S-«. t)rcn-t»^ C -». (3 ^ TL»LJL»  ,»&. /?> -S
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1 3 2 - ? r
&> *ftrv\_zree> C - V ^ S D f h  — fT-eVa.*^. rCC '-L^ ln^ 'Lo C V »  _

C L k  O O r ^ t  -  r-a<^L*_ V<«_>- o r ,
~ r ? s 9 <CLVT>5-isCL^ -  O ^ C L . j  % WV“yi C .  (» . f
~ 7 H 0

*  1 ^ i» ts  ^  v̂29T?% <^ok-wJd^
"7<t 1 - O f l k .  t a r i y .  O -^/^ i

<7- <5r>̂
7 . ^ C  V P St^ M . -  CT~<euMv* C o l  - C < » « ^

-  c>^a_s-A 0 L »  c:__.'V a S . I ' / vm

^lo'cs V. »̂r-.

C sy s>  O  r  T R t v U t ^ S t

SAM PLE Nos:

Scale . I ! 500.

:-,V ...................^ -A rr\ . .
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DRILL TYPE".

d r i l l e r : ..................................

DR IL LED :  "  /  ( 0 / 1 9 8 5

l o g g e o :





p r o je c t y .

p r o s p e c t :

c o -o r o s :
l o c a t io n : . o O T T A v a v ^ y
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APPENDIX B

GEOLOGICAL LOGS 

HAND AUGER DRILLHOLES, 1996

TRAVERSES 97 TO 118



HOLE INTERVAL LITHOLOGY GYPSUM
(metres) (% )

TRAVERSE 97
1 (West) 1-0.8 Light yellow to dark brown

fine rounded lime sand 
END OF HOLE 0.80M ROCK

2 (Crest) 0-1.0 
1.00- 1.8

Light brown-grey lime sand 
Ditto

END OF HOLE 1.80m ROCK

3 (East) 0-1.8 Light brown lime sand
END OF HOLE 1.8m CALCRETE

TRAVERSE 98
1 (West) 0-1.3 Lime sand

END OF HOLE 1.3m WATER TABLE

2 (Crest) 0-2.5 Lime sand
WATER TABLE 1.3m 
END OF HOLE 2.5m

3 (East) 0 - 2.0 Lime sand
WATER TABLE 1.3m 
END OF HOLE 2.0m

4 (Eastll) 0-1.0 Off white fine gypsum 52.91
crystals, calcareous 

1-1.45 Cream lime sand
WATER TABLE & ROCK 1.3m 

END OF HOLE 1.45m

TRAVERSE 99
1 (WestI) 0-0.9 Lime sand

0.9-2.0 Fine gypsum crystals in lime 41.45
sand

2.0-3.0 Mainly lime sand
END OF HOLE 3.0m MUD & WATER TABLE

2 (Westll) 0-1.0 Lime sand and gastropods
1.0- 2.0 Cream lime sand and fine 35.02

gypsum crystals
2.0- 2.5 As above and lime sand

END OF HOLE 2.5m

SALT
(% )

1.58

0.72

0.78

ref: sbgyl5



HOLE INTERVAL
(metres)

LITHOLOGY GYPSUM
(% )

SALT
(% )

3 (Crest) 0-1.0 White gypsum crystals and 
lime sand

68.06 0.35

1.0-2.0 White low grade gypsum 37.95 0.76
2.0-3.0 As above 18.62 1.03
3.0-3.6 White lime sand

END OF HOLE 3.6m
- -

4 (EastI) 0-2.3 Lime sand
END OF HOLE 2.3m ROCK & WATER TABLE

5 (Eastll) 0-1.4 Lime sand
END OF HOLE 1.4m ROCK

- -

TRAVERSE 100
1 (West) 0-0.9 Lime sand

END OF HOLE 0.9m

2 (Crest) 0-1.0 Lime sand and gypsum 58.37 0.39
1.0-2.0 Ditto 30.36 0.84
2.0-3.0 Lime sand 9.54 1.27
3.0-4.0 Ditto 16.88 0.90
4.0-4.5 Ditto

END OF HOLE 4.5m

3 (East) 0-1.0 Lime sand
END OF HOLE 1.0m

- -

TRAVERSE 101
1 0-1.0 Pale brown gypsite and white 

fine gypsum
95.4 0.07

1.0-2.0 White to pale brown fine to 
medium gypsum

96.6 0.06

2.0-3.0 White fine to medium gypsum 
with occasional very white 
thin gypsite layers

95.6 0.08

3.0-4.0 as above 94.2 0.10
4.0-5.0 as above 94.0 0.14
5.0-6.0 as above

END OF HOLE 6.0m STILL EM GYPSUM
93.4 0.10

ref: sbgyl5



HOLE INTERVAL
(metres)

LITHOLOGY GYPSUM
(%)

SALT
<%)

2 (West) 0-1.0 Off white fine to medium 
gypsum

96.1 0.07

1.0-2.0 Whiter & slightly coarser 95.2 0.12
2.0-3.0

TRAVERSE 102

as above
END OF HOLE 2.45m GREY MUD

91.5 0.69

1 0-1.0 Pale brown to white fine 
gypsum with some gypsite

96.0 0.07

1.0-2.0 Pale brown to white fine to 
medium gypsum

96.6 0.15

2.0-3.0 as above 95.3 0.16
3.0-4.0 Light brown 3.0-3.5m and 

white 3.5-4.0m with 
occasional gypsite layers

93.7 0.20

4.0-5.0 as above 93.7 
END OF HOLE 5.0m STILL IN GYPSUM ESTIMATED TO 7.0m

0.16

2 (West) 0-1.0 Light brown gypsite to 0.5m 
over white fine gypsum

95.1 0.82

1.0-2.0 White fine to medium clean 
gypsum

96.3 0.19

2.0-3.0 White to pale brown lower 70.8 
grade fine to medium gypsum 

END OF HOLE 3.0m WATER TABLE STILL IN GYPSUM

0.95

TRAVERSE 103
1 0-1.0 Gypsite over off white fine 97.3 0.19

1.0-2.0
gypsum
Pale brown to white fine to 96.8 0.27

2.0-3.0
medium gypsum 
white 96.7 0.20

3.0-4.0 Very pale brown 93.0 0.52
4.0-4.40 Gypsum over brown gypseous 

clay at 4.35m
END OF HOLE 4.40m IN CALCRETE

2 (NW) 0-1.0 Pale brown to white fine 
gypsum

96.8 0.20

1.0-2.0 White fine to medium gypsum 97.1 0.14
2.0-2.4 as above

END OF HOLE 2.4m MUD & CALCRETE
83.2 0.99

ref: sbgyl5



HOLE INTERVAL 
(metres)

TRAVERSE 104

LITHOLOGY GYPSUM
(% )

SALT
(% )

1 0-1.0 Pale brown to white fine 
gypsum

97.7 0.16

1.0-2.0 White fine to medium gypsum 98.8 0.14
2.0-3.0 White finer, decayed 

vegetation 2.9-3.0m
98.3 0.12

3.0-4.0 white fine gypsum with hard 
layers of white gyp site

98.9 0.16

4.0-5.0 as above 98.8 0.14
5.0-6.0 as above 99.2 0.13

END OF HOLE 6.0m STILL IN GYPSUM ESTIMATED TO 7.5M

2 0-1.0 Brown to white fine gypsum 98.5 0.12
1.0-2.0 Off white to pale brown fine 

to medium gypsum with white 
gypsite layers

98.5 0.13

2.0-3.0 Brownish 97.8 0.35
3.0-4.0 Off white medium gypsum 96.2 0.44

END OF HOLE 4.0m WATER TABLE & GRAVEL

TRAVERSE 105
1 0-1.0 Dark brown fine gypsum with 

vegetation
94.3 0.12

1.0-2.0 Pale brown to white fine to 
medium gypsum

98.5 0.08

2.0-3.0 as above 98.0 0.19
3.0-4.0 Very pale brown fine to 

medium gypsum with white 
gypsite layers

98.6 0.07

4.0-5.0 as above 98.9 0.14
5.0-5.5 as above 98.4 0.26

END OF HOLE 5.5m STILL IN GYPSUM ESTIMATED TO 8.5m

TRAVERSE 106
1 0-1.0 Brown fine gypsum 98.3 0.15

1.0-2.0 Pale brown fine gypsum with 
minor white gypsite

97.7 0.21

2.0-3.0 Darker with brown gypsite 97.0 0.92
3.0-3.95 Paler with white gypsite 

END OF HOLE 3.95m CALCRETE
98.0 0.42

2 0-1.0 Off white fine to medium 
gypsum

98.7 0.15

1.0-2.0 as above with white gypsite 97.6 0.17
2.0-2.6 as above slightly coarser 95.4 0.75

END OF HOLE 2.6m MUD

ref: sbgyl5



HOLE INTERVAL LITHOLOGY 
(metres)

GYPSUM SALT 
(%) (%)

TRAVERSE 107
0-1.0 Very pale brown fine gypsum 97.8

1.0-2.0 Whiter & coarser 97.7
2.0-3.0 White 98.2
3.0-4.0 Brownish with tree roots 97.8
4.0-5.0 White 97.1
5.0-5.4 Off white

END OF HOLE 5.4m CALCRETE
95.3

0.51
0.30
0.21
0.45
0.44
0.70

2 0-1.0 Off white gypsite to fine 
gypsum

98.0 0.58

1.0-2.0 White fine to medium gypsum 98.1 0.18
2.0-2.5 Coarser with yellow & grey 

gypsite
END OF HOLE 2.5m MUD

96.3 0.94

3 0-1.0 Off white gypsite to fine 97.8 0.44
gypsum______________________________________ _

1.0- 2.0 White fine to medium gypsum 98.1 0.36
2.0- 2.2 Yellowish medium gypsum_________________________

END OF HOLE 2.2m MUD

4 0-1.0 Off white fine to coarse 97.0 0.50
gypsum

1.0-2.0 White fine gypsum and
g y p s i t e ____________________________________

END OF HOLE 1.2m WATERTABLE 1.1m

TRAVERSE 108
1 0-1.0 Off white fine gypsum with 88.2 0.79

vegetation
1.0- 2.0 Off white fine gypsum with 98.0 0.36

white gypsite
2.0- 2.9 as above 96.8 0.65

END OF HOLE 2.9m MUD & CALCRETE

2 0-1.0 Off white fine gypsum 97.2 0.79
1.0-2.25 Off white fine to medium 96.5 0.95

gypsum with white gypsite 
WATER TABLE 1.7m 

END OF HOLE 2.25m CALCRETE

ref: sbgyl5



HOLE INTERVAL
(metres)

LITHOLOGY GYPSUM
(% )

SALT
(% )

3 (W) 0-1.0 Off white to yellow fine to 
medium gypsum

94.5 1.04

1.0-1.4

TRAVERSE 109

White gypsite to fine gypsum 
grey at base

WATER TABLE 1.0m 
END OF HOLE 1.4m ROCK

92.5 1.63

1 0-1.0 Off white fine to medium 
gypsum

96.9 0.24

1.0-2.0 White fine to medium gypsum 96.6 0.21
2.0-3.0 as above 97.7 0.41
3.0-4.0 as above 97.9 0.20
4.0-4.9 as above, grey mud at 4.9m 93.6 1.13

WATER TABLE 4.4m
END OF HOLE 4.9m STILL IN WET GYPSUM

0-1.0 Grey & white banded gypsite 95.8 1.12
and fine gypsum

l.0-2.0 as above 92.7 1.34
WATER TABLE 1.5m 

END OF HOLE 2.0m STILL IN GYPSUM

TRAVERSE 110
1 0-1.0 Off white gypsite to fine 

gypsum with vegetation
97.7 0.86

1.0-2.0 Whiter 98.1 0.62
2.0-3.0 White fine gypsum 97.3 0.47
3.0-4.0 Yellowish medium gypsum 97.0 0.45
4.0-4.5 Coarse with grey fine 

gypsum/gypsite at base 
WATER TABLE 4.0m 

END OF HOLE 4.5m STILL IN GYPSUM

88.2 1.28

2 (W) 0-1.0 Off white fine to medium 
gypsum

96.6 0.93

1.0-1.7 as above with grey gypsum at 
base

WATER TABLE 1.4m 
END OF HOLE 1.7m IN WET GYPSUM

97.4 0.73

ref: sbgy!5



HOLE INTERVAL 
(metres)

TRAVERSE 111

LITHOLOGY GYPSUM
(% )

SALT
(% )

1 0-1.0 Off white gypsite 97.7 0.58
1.0-2.0 White fine gypsum 97.9 0.37
2.0-3.0 as above 97.5 0.29
3.0-4.0 fine to medium 97.5 0.37
4.0-4.4 as above

WATER TABLE 4.3m 
END OF HOLE 4.4m CALCRETE

96.9 0.60

TRAVERSE 112
1 0-1.0 Off white to grey gypsite to 99.0 0.31

1.0-2.0
fine gypsum
White fine gypsum, minor 98.2 0.31

2.0-3.0
gypsite
as above with grey gypsite 97.0 0.65

3.0-4.0 Off white fine to medium 98.2 0.32 .

4.0-5.0
gypsum 
Fine to coarse 98.5 0.23

5.0-5.9 Fine to coarse with gypsite 98.0 0.57
END OF HOLE 5.9m WATER TABLE & CALCRETE

2 (W) 0-1.0 Banded grey & white gypsite 
over off white fine gypsum

97.7 0.65

1.0-1.5 White to yellow fine gypsum 95.9 
WATER TABLE 0.8m

END OF HOLE 1.5m STILL IN WET GYPSUM

TRAVERSE 113

1.33

1 0-1.0 White to pale grey gypsite to 
fine gypsum

98.0 0.45

1.0-2.0 White fine gypsum 98.6 0.33
2.0-3.0 as above 97.8 0.42
3.0-4.0 Slightly coarser 98.0 0.31
4.0-5.1 as above

END OF HOLE 5.1m CALCRETE
96.8 0.32

2 0-1.0 Off white gypsite to fine 
gypsum

99.4 0.61

1.0-2.0 White fine gypsum 98.1 0.18
2.0-2.9 Coarser with grey gypseous 

clay at base
97.6 0.60

WATER TABLE 2.45m 
END OF HOLE 2.9m CALCRETE

ref: sbgyl5



HOLE INTERVAL LITHOLOGY GYPSUM SALT
(metres) (% ) (% )

TRAVERSE 114
1 0-1.0 Minor white gypsite over fine 

gypsum
98.3 0.16

1.0-2.0 White fine gypsum 98.5 0.19
2.0-3.0 Slightly coarser 98.0 0.17
3.0-4.0 White medium gypsum 97.0 0.34

END OF HOLE 4.0m MUD & CALCRETE

2 (SW) 0-1.0 Minor gypsite over white fine 
to medium gypsum

98.2 0.44

1.0-2.0 
2.0-2.6

as above
Banded grey gypseous mud 

END OF HOLE 2.6m

98.0 0.64

TRAVERSE 115 •
1 0-1.0 Minor gypsite over white fine 98.4 0.68

1.0-2.0
gypsum
White fine gypsum 97.1 0.52

2.0-2.4 as above
2.4-2.5 Grey gypseous mud 90.9 1.06

WATER TABLE 2.2m 
END OF HOLE 2.5m

2 (SE) 0-1.0 Off white fine gypsum 97.6 1.04
1.0-1.4 White fine to medium gypsum 

END OF HOLE 1.4m MUD
95.5 0.93

TRAVERSE 116
1 0-1.0 Pale grey gypsite to fine 97.3 0.45

1.0-2.0
gypsum
White fine gypsum 97.6 0.34

2.0-2.9 as above, with minor white 98.3 0.44
gypsite

WATER TABLE 2.8m 
END OF HOLE 2.9mn CALCRETE

0-1.0 Off white to white fine 97.3 0.52
gypsum

[.0-1.8 White, pale grey and yellow 96.3 0.68
fine to medium gypsum

WATER TABLE 1.6m 
END OF HOLE 1.8m CALCRETE

ref: sbgyl5



HOLE INTERVAL LITHOLOGY GYPSUM SALT
(metres) (%) (%)

TRAVERSE 117
1 0-1.0 Off white gypsite to fine 

gypsum
97.4 1.14

1.0-2.0 White fine to medium gypsum 97.1 0.29
2.0-3.0 as above 95.9 0.32
3.0-3.5 as above 94.8 0.34

END OF HOLE 3.5m IN GYPSUM ESTIMATE TO 6.0m

2 (SW) 0-1.0 white fine gypsum 95.1 0.47
1.0-2.0 Slightly coarser 94.1 0.65
2.0-2.7 White fine to medium gypsum 

WATER TABLE 2.4m
96.7 0.44

END OF HOLE 2.7m IN WET GYPSUM

TRAVERSE 118
1 0-1.0 Brown gypsite to white fine 95.1 0.98

1.0-2.0
gypsum
Pale brown to white fine to 93.5 0.73
medium gypsum 

2.0-2.1 White gypsum
END OF HOLE 2.1m CALCRETE

ref: sbgy!5
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CLASSIC COMLABS LTD
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This Laboratory is registered by the National 
Association of Testing Authorities. Australia. The 
test(s) reported herein have been performed in 
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J o b :  8AD3304

ANALYTICAL REPORT

SAMPLE I n s o l Gypsum NaCl CaC03

LPS 01 1 . 5 4 7 7 . 0 0 . 7 6 2 1 . 1

LPS 02 7 . 3 5 3 7 . 2 1 . 4 5 5 3 . 2

LPS 03 5 . 9 5 5 9 . 5 1 . 3 0 3 3 . 3

LPS 04 6 . 7 5 6 3 . 1 1 . 6 5 2 7 . 7

LPS 05 4 . 0 6 8 6 . 0 1 . 0 0 9 . 2 5

LPS 06 1 . 7 8 8 2 . 0 2 . 8 0 1 3 . 7

LPS 07 0 . 9 2 8 4 . 8 0 . 7 0 1 2 . 3

LPS 08 0 . 9 2 8 8 . 5 0 . 1 2 8 . 1 5

LPS 09 1 . 0 6 8 5 . 5 0 . 1 7 1 0 . 8

LPS 10 1 . 2 6 8 4 . 7 1 . 3 5 1 2 . 7

LPS 11 1 . 3 0 8 3 . 8 1 . 4 5 1 2 . 0

LPS 12 1 . 3 6 7 8 . 7 1 . 7 5 1 7 . 6

LPS 13 1 .  10 7 9 . 4 1 . 3 0 1 6 . 2

LPS 14 0 . 4 2 8 6 . 8 1 . 3 5 1 0 . 2

LPS 15 0 . 6 4 8 5 . 5 0 . 9 4 1 0 . 9

LPS 16 0 . 7 0 8 2 . 0 1 . 7 5 1 3 . 4

LPS 17 1 . 9 0 8 9 . 5 0 . 8 9 7 . 2 5

LPS 18 2 . 0 0 8 4 . 7 1 . 6 0 1 1 . 3

LPS 19 1 . 0 6 8 6 . 7 0 . 5 3 9 . 8 5

LPS 20 0 . 5 4 8 3 . 1 1 . 8 0 1 3 . 0

LPS 21 1 . 8 6 8 4 . 9 3 . 1 6 9 . 4 0

LPS 22 0 . 8 2 8 6 . 0 2 . 1 0 1 0 . 2

LPS 23 1 . 3 6 9 0 . 5 1 . 6 5 7 . 4 5

LPS 24 1 . 0 0 9 0 . 3 1 . 6 0 7 . 5 0

LPS 25 1 . 0 0 8 4 . 8 2 . 4 6 1 1 . 2

UNITS
SCHEME

%
GRAV1

%
GRAV2

%
SIE1

%
GRAV4

P a g e  1 o f  4
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Association of Testing Authorities. Australia The 
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document shall not be reoroduced except in full

J o b :  8AD3304

ANALYTICAL REPORT

SAMPLE I n s o l Gypsum NaCl CaC03

LPS 26 1 . 5 0 8 6 . 7 3 . 2 6 6 . 8 0

LPS 27 1 . 1 6 8 7 . 3 1 . 7 5 8 . 1 5

LPS 28 1 . 3 6 9 0 . 8 1 . 1 0 6 . 5 5

LPS 29 1 . 4 0 8 9 . 0 2 . 2 0 7 . 7 5

LPS 30 1 . 3 0 9 0 . 4 1 . 7 5 6 . 3 0

LPS 31 0 . 3 8 8 6 . 4 1 . 5 5 1 0 . 0

LPS 32 1 . 5 0 8 8 . 5 0 . 2 0 8 . 0 0

LPS 33 1 . 8 0 8 8 . 1 2 . 0 6 8 . 0 0

LPS 34 1 . 8 0 8 9 . 3 1 . 6 0 7 . 1 0

LPS 35 0 . 8 0 8 5 . 8 1 . 7 5 9 . 8 5

LPS 36 0 . 9 0 8 9 . 6 1 . 0 5 7 . 5 5

LPS 37 0 . 7 2 8 9 . 1 2 . 0 6 7 . 2 5

LPS 38 0 . 4 2 8 8 . 6 1 . 6 5 8 . 4 0

LPS 39 0 . 5 2 9 0 . 2 1 . 2 5 6 . 7 5

LPS 40 0 . 6 0 8 9 . 0 1 . 2 0 8 . 4 0

LPS 41 0 . 6 8 8 9 . 2 1 . 8 0 7 . 6 5

LPS 42 0 . 8 8 8 7 . 5 1 . 9 0 9 . 4 0

LPS 43 1 . 0 0 9 0 . 5 1 . 3 0 6 . 2 5

LPS 44 0 . 7 0 8 3 . 9 2 . 8 4 1 2 . 6

LPS 4 5 0 . 9 8 9 1 . 6 1 . 1 0 5 . 8 0

LPS 46 0 . 4 4 8 5 . 5 1 . 6 0 1 0 . 7

LPS 47 0 . 6 4 8 9 . 5 1 . 0 5 7 . 2 5

LPS 48 0 . 7 0 9 2 . 0 0 . 2 6 5 . 4 5

LPS 49 1 . 0 6 8 6 . 2 1 . 9 5 8 . 8 5

LPS 50 1 . 3 0 8 7 . 8 0 . 5 0 8 . 0 0

UNITS
SCHEME

%
GRAV1

%
GRAV2

%
S IE 1

%
GRAV4

P a g e  2 o f  4



T

aSSIC c o m l a b s  ltd
A;1I Laboratories iisc in »'■' i

This Laboratory is registered by the National 
Association of Testing Authorities, Australia. The 
test(s) reported herein have been performed in 
accordance with its terms of registration. This 
document shall not be reoroduced except in full.

J o b :  8AD3304

ANALYTICAL REPORT

SAMPLE I n s o l  Gypsum NaCl CaC03

LPS 051 0 . 2 2 8 9 . 6 0 . 5 8 9 . 2 0

LPS 052 1 . 3 8 7 8 . 6 0 . 5 5 1 8 . 3

LPS 053 0 . 9 2 8 3 . 3 1 . 6 6 1 3 . 5

LPS 054 0 . 9 4 2 9 . 2 0 . 4 8 6 9 . 2

LPS 055 2 . 3 4 7 4 . 5 1 . 7 3 2 1 . 7

LPS 056 1 . 8 6 7 8 . 1 1 . 9 2 1 6 . 8

LPS 057 0 . 1 4 9 2 . 8 0 . 4 6 6 . 3 0

LPS 058 0 . 1 8 9 4 . 5 0 . 5 2 4 . 9 4

LPS 059 1 . 6 2 7 9 . 0 0 . 8 9 1 7 . 5

LPS 060 0 . 2 2 9 2 . 4 0 . 4 6 4 . 8 8

LPS 061 0 . 4 6 8 8 . 9 1 . 6 3 6 . 7 5

LPS 062 0 . 1 2 9 3 . 0 0 . 6 8 4 . 0 0

LPS 063 0 . 2 2 9 2 . 9 0 . 5 1 4 . 2 2

LPS 064 0 . 2 0 9 5 . 2 0 . 6 1 3 . 2 8

LPS 065 0 . 2 2 9 3 . 9 0 . 6 0 5 . 1 5

LPS 066 0 . 7 0 9 3 . 2 3 . 9 8 5 . 6 5

LPS 067 0 . 2 8 9 2 . 1 2 . 2 4 5 . 6 0

LPS 068 0 . 2 8 8 8 . 0 0 . 8 9 1 1 . 4

LPS 069 0 . 2 6 8 7 . 2 0 . 0 2 1 2 . 1

LPS 070 0 . 9 4 8 4 . 6 0 . 4 9 1 1 . 0

LPS 071 0 . 1 8 8 5 . 4 0 . 3 5 1 1 . 2

LPS 072 0 . 2 2 8 5 . 1 1 . 3 1 1 0 . 4

LPS 073 0 . 1 6 8 4 . 8 0 . 8 5 1 2 . 0

LPS 074 0 . 2 2 8 3 . 9 0 . 4 5 1 3 . 1

LPS 075 0 . 1 2 8 7 . 5 0 . 7 4 9 . 1 5

UNITS
SCHEME

%
GRAV1

%
GRAV2

%
SI E1

%
GRAV4

P a g e  3 o f  4



CLASSIC COMLABS LTD
Analytical Laboratories <i n c . i n  w a  j

This Laboratory is registered by the National 
Association of Testing Authorities. Australia. The 
test(s) reported herein have been performed in 
accordance with its terms of registration. This 
document shall not be reoroduced except in full.

J o b :  8AD3304

ANALYTICAL REPORT

SAMPLE I n s o l Gypsum NaCl CaC03

LPS 076 0 . 2 0 9 0 . 2 0 . 3 9 9 . 1 5

LPS 077 0 . 1 8 8 5 . 0 1 . 0 5 1 1 . 2

LPS 078 0 . 5 8 8 6 . 5 1 . 2 2 1 0 . 4

LPS 079 0 . 2 2 8 7 . 4 1 . 7 7 8 . 1 5

LPS 080 0 . 2 8 9 2 . 5 1 . 4 3 5 . 5 5

LPS 081 0 . 1 0 8 9 . 5 1 . 1 3 6 . 9 0

LPS 082 0 . 1 0 9 2 . 3 0 . 8 9 5 . 8 5

LPS 083 0 . 1 8 9 2 . 2 1 . 0 6 5 . 2 5

LPS 084 0 . 1 8 9 2 . 1 1 . 5 6 4 . 8 2

LPS 085 0 . 1 0 9 1 . 4 0 . 9 0 5 . 4 0

LPS 086 0 . 4 8 8 6 . 8 1 . 1 4 1 0 . 9

LPS 087 0 . 2 6 8 5 . 1 1 . 6 7 1 1 . 1

LPS 088 0 . 2 4 9 0 . 9 0 . 6 5 5 . 6 5

LPS 089 0 . 2 4 8 9 . 3 1 . 2 5 7 . 8 5

LPS 090 0 . 8 2 8 9 . 2 1 . 4 5 9 . 2 5

LPS 091 0 . 2 6 8 8 . 1 1 . 9 8 7 . 9 0

LPS 092 0 . 2 0 9 1 . 5 0 . 7 8 5 . 7 0

LPS 093 0 . 2 2 9 1 . 8 1 . 4 2 5 . 1 5

LPS 094 0 . 3 0 9 0 . 9 1 . 2 0 5 . 5 5

LPS 095 0 . 2 0 8 9 . 8 1 . 2 7 7 . 1 0

LPS 096 0 . 7 8 8 4 . 5 2 . 7 6 1 1 . 7

LPS 097 0 . 1 8 8 9 . 0 1 . 0 0 7 . 8 5

LPS 098 0 . 2 6 9 2 . 5 0 . 7 3 4 . 4 8

LPS 099 0 . 3 0 9 4 . 0 0 . 1 4 3 . 3 6

LPS 100 0 . 3 2 9 2 . 5 0 . 7 7 4 . 7 6

UNITS
SCHEME

%
GRAV1

%
GRAV2

%
SIE1

%
GRAV4

P a g e  4 o f  4
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CONTACT: MR 7 O I L  1 V S R  
CLIENT 0 L. L  i. V'6 R G L U L U G  I C A L  S E R V I L E S  

ADDRESS:
P 0  B O X  2 4
MCLAREN VALE 5 A 5171

LABORATORY: 
BATCH NUMBER:

SUB BATCH: 
No. OF SAMPLES: 
DATE RECEIVED: 

DATE COMPLETED:

STAFFORD 
ST 1 41 5 8  
0
165
27/02/96
26/03/96

ORDER No.: SAMPLE TYPE: SOii. PROJECT:

ELEMENT C83G4.2H2u CaC03 MgCQ3 NaCi KCi Fe203
SAMPLE NUMBER UNIT % % % % % %

METHOD M29G M29U M290 M2 90 M290 M29G
L.O.R. 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1

LPS 263 96.60 5.86 0 . 1 1 0 . 16 0 . 1 1 0 . 0 1
LPS. 264 92.90 7.92 0.30 .1.30 <0 . 0 1 0 . 0 1
IPS 26 b 92.10 6.60 0.25 0.56 . 0 . 1 2 0 .0 2
LPS. 266 92.40 / . /1 0.31 1 . 6 6 0.06 0 . 0 1

H  LDS 267 91.80 5,65 0.38 2.06 0 . 1 1 0 .0 2
LDS. 2 08 94.20 6 . lb’ 0.32 1 . 6 8 0.06 0 .0 2

"  LPS 269 97.40 4 .00 0.18 1 . 0 0 <0 . 0 1 0 .0 2
LPS. 270 92.30 /. 2b 0.31 1.82 0.09 0 . 0 1
LPS 2 / i 95.40 4.47 0.30 1.67 O O ch 0 . 0 2

I  LPS. 272 92.90 4.36 0.33 1.96 0.08 0 .0 2
LPS 2 f  6 94.60 5.21 0.33 1 . /6 0 . 1 L 0 .0 2

■ 274 95.10 4.90 0.28 1 . 4 4 0.06 0 .02
LPS 2 /b 94.50 5.31 0.36 1. "6 0.09 0.02
LPS. 2 : O 97.70 4 .02 0.06 0 . 3 7 <0.01 0.02

_  LPS 2 / 7 93.40 4.08 0.52 1.92 0.07 0.06
LPS. 278 97.10 4.35 0.14 0.52 <0.01 0.05

®  LPS 279. 97.20 3.35 0.22 1.14 <0 .0 1. 0.02
LPS. 230 91.00 9.77 0.24 0.54 <0.01 0.05
LPS. 281 97.60 4. 14 0.09 0.49 0.02 0.03

■  LPS. 282 96.60 4.25 0.08 0.27 <0.01 0.02
LPS 283 93.20 7.89 0.33 0.52 0.08 0.06

h  LPS. 284 89.80 9.20 0.62 1.68 0.06 0.05
LPS 285 96.60 5.93 0.22 0.47 0.09 0.04

"  LPS. 286 93.80 7.13 0.39 1.51 0.02 0.03
LPS 287 97.60 5.29 0.14 0.32 <0.01 0.02

1  LPS. 288 91.50 8.16 0.51 2.33 0.14 0.02
■  LPS 289 94.20 5.37 0.67 2.30 0.12 0.04

LPS. 290 94.60 5.30 0.57 2.29 0.02 0.03
■  LPS 291 96.50 3.92 0.26 1.28 /•> 1VvJ . Ui 0.02
|  LPS. 292 95.80 4.56 0.28 1.12 0.02 0.03

COMMENTS:

I

I

1 )  . The CaC03 i s  th e  s t o i c h io m e t r i c  excess o f  ca lc iu m  ove r s u l f u r  f o r  
gypsum-expressed as th e  c a rb o n a te .  Some t o t a l s  exceed 100% in d i c a t i n g  
t h a t  excess c a lc iu m  may e x i s t  i n  a n o th e r  fo rm  eg; o x id e .
2 )  . Assay by a c id  d ig e s t .  3 ) .  MgCG3 i s  magnesium, expressed as th e  
c a rb o n a te .  4 ) .  NaCi i s  sodium, expressed as th e  c h lo r id e .

This is the Final Report which supersedes any preliminary reports with this batch number.___________ « Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P ho n e : (089) 52  6 0 2 0  F ax: (089) 52  602 8  

^ ^ e n d i g o  L a b o ra to ry  
■ h o n e :  (054) 4 6  1390  Fax: (054) 4 6  1389 
^ B r is b a n e  L a b o ra to ry  
■ h o n e :  (07 ) 3 2 4 3  7 2 2 2  F ax: (07 ) 324 3  721 8  
^ T h a r t e r s  T o w e rs  L a b o ra to ry

P ho n e : (0 7 7 ) 8 7  4 1 5 5  F ax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P ho n e : (0 7 7 ) 4 2  1323  Fax: (077) 42 1685 
K a lg o o r l ie  L a b o ra to ry  
P hone: (0 9 0 ) 21 1457  Fax: (090) 21 6253  
M t Isa  L a b o ra to ry
P hone: (0 7 7 ) 49  5 5 4 5  Fax: (077) 49  5546  
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 575  7 6 5 4  Fax: (07) 575  7641

pages o f  t h i s  re p u r
O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 Fax: (063) 601 1189 -
P e r th  L a b o ra to ry  r n i  1
P hone: (09 ) 249  2 9 8 8  Fax: (09 ) 249  294 2  . . ,
T o w n s v il le  L a b o ra to ry  h 3 V e  0 6 6 0  C O S C K B U  3 0 0--- -------- v . /f)7Ti 7Q Q70Q

aoproved
A

P hone: (077) 79  9 1 5 5  Fax: (077) 79  972 9  4  / l  _ .  ^  _  3 7 _______ _ _/Tt ■^©'ledSe.
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CONTACT: MR J  u L L IV E R  
CLIENT DELIVER  GEOLOGICAL SERVICES 

ADDRESS:
P 0 BOX 24
MOLAREG VALE SA 5 171

LABORATORY: 
BATCH NUMBER:

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

STAFFORD 
ST 14153  
0
153
2 7 / 0 2 / 9 6  
2 6 /  0 A j  9 6

ORDER No.: SAMPLE TYPE: S O IL PROJECT:

ELEMENT CaSU4. 2H2G CaCG3 rigCUS NaCl KCl Fe2G3
SAMPLE NUMBER UNIT ■V"O *V'0 2 'V'0 % %

METHOD 0290 M290 M290 M290 ri 290 M29C
L.O.R. 0.01 0 .01 0.01 0 .01 0..01 0 .01

IPS 293 98.40 3 .24 0 .17 0 .6 8 0 .07 0 .0 2
LPS. 294 97.70 3 .53 0 .24 0 .9 9 0 .11 0 .0 2
IPS 29b 89.60 10.60 0 .37 1.13 0 .21 0 .0 9
LPS. 296 97.10 4 .18 0 .14 0 .4  1 0.11 0 .0 3

m  LPS 297 97.80 3 .93 0 .24 1.00 0 .14 0 .0 2
LPS. 298 98.80 3 .9 5 0.12 0 .3 8 0 .16 0 .0 2

"  LPS 299 82.30 17.20 0 .63 1.94 0 .19 0 .0 6
LPS. 300 39.60 10.50 0.54 1. 70 0 .17 0 .0 5
LPS 301 38.00 10.00 0 .65 2 .8 6 C . 09 0 .0 6

■  LPS. 302 IS . 60 20.50 0 .48 1.05 0 .03 0 .0 3
LPS 30.3 79.60 18.70 0 .59 2 .4 7 0 .08 0 .0 7
LPS. 304 91.70 8 .01 0 .21 0 .9 6 0 .04 0 .0 2
LPS 305 96.10 4 .25 G. 09 0 .24 0 .02 0 .0 2
LDS . 306 95.40 4 .73 0. 15 0 .7 0 0 .05 0 .0 2

.  LPS 30? 98.40 2 .08 <0.01 0 .01 <0.01 0 .0 2
LPS. 308 99.30 2 .64 0.06 0 .1 0 <0.01 0 .0 2

™ L P S 309 99.60 2 .07 0 .11 0 .21 0 .10 0 .0 3
LPS. 310 97.60 3 .82 0 .09 0 .15 <0.01 0 .0 2

|  LPS 31.1 93.50 7.75 0 .22 0 .3 6 0 .05 0 .0 5
■  LPS. 312 94.40 4 .2 9 0 .6  / 2 .5 3 0 .14 0 .0 4

LPS 313 94.00 4 .82 0.51 2 .27 0 .08 0 .0 4
■  LPS. 314 95.60 4 .49 0 .47 1 .86 0 .12 0 .0 5
■  LPS 315 92.60 5.71 0 .70 2 .6 0 0 .16 0 .0 6
H  l p s . 316 93.20 5 .1 4 0 .73 2 .9 9 0 .22 0 .0 6
1 LPS 317 92.50 5 .07 0. S3 2 .81 0 .16 0 .0 7
1  LPS. 318 96.90 4. Ob 0.31 ' 1 .02 0 .12 0 .0 5
P  LPS 319 91.20 7 .2 6 0 .63 2 .09 0 .08 0 .0 9

LPS. 320 69.00 11.80 0 .73 1 .39 0 .09 0 .1 5
■  LPS 321 94.70 3 .42 0 .64 1.92 0 .07 0 .1 0

P LPS-
322 93.70 4 .17 0 .42 1 .29 0 .04 0 .0 6

COMMENTS:

5 ) .  KC1 i s  po tass ium , expressed as th e  c h lo r id e .  6 ) .  Assays a re  
based on d r y in g  th e  samples a t  2 50 ’ C, and r e c a l c u la t i n g  th e  assays 
back t o  a l lo w  f o r  th e  w a te r  o f  h y d r a t io n  ( .2 H 2 0 ) .  7 ) .  The —  r e s u l t s
f o r  CaCu3 on th e  l a s t  page a c t u a l l y  were n e g a t iv e  f i g u r e s ,  i n d i c a t i n g
a s t o i c h io m e t r i c  excess o f  s u l f u r  o ve r  c a lc iu m  f o r  gypsum.

\ This is the Final Report which supersedes any preliminary reports with this batch number.__________ » Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P ho n e : (089) 52  602 0  Fax: (089) 52  602 8  

M f ie n d ig o  L a b o ra to ry  
V h o n e :  (054) 46  1390  Fax: (054) 4 6  1 389  
^ B r i s b a n e  L a b o ra to ry  
■ > h o n e :  (07 ) 3 2 4 3  722 2  Fax: (07 ) 3 2 4 3  721 8  
^ c h a r t e r s  T o w e rs  L a b o ra to ry

P ho n e : (077) 87 4 1 5 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P ho n e : (0 7 7 ) 42  1323 Fax: (077) 42  1685 
K a lg o o r lie  L a b o ra to ry  
P hone: (0 9 0 ) 21 1457  Fax: (090) 21 625 3  
M t Isa  L a b o ra to ry
P ho n e : (0 7 7 ) 49  554 5  Fax: (077) 49  5546  
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 575  765 4  Fax: (07) 575  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 Fax: (063) 601 1189 
P e r th  L a b o ra to ry
P hone: (09 ) 249  2 9 8 8  Fax: (09 ) 249  294 2  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79 9 1 5 5  Fax: (077) 79  972 9
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CONTACT: f-'iR J  DLL TVER
CLIENT: 0 L L IV  L H G b 0 L 0 G i  C A L 3 b H V ICES 

ADDRESS:
P 0 BOX 24
MCLARbM V f tL t  SA 5 17  1

LABORATORY: 
BATCH NUMBER:

SUB BATCH: 
No. OF SAMPLES: 
DATE RECEIVED: 

DATE COMPLETED:

STAFFORD 
ST 1 41 5 8
0
lo o
2 7 / 0 2 / 5 6
2 6 / 0 5 / 9 6

ORDER No.: SAMPLE TYPE: S O IL PROJECT:

ELEMENT Ca3G4. 2H20 CaC03 ;-igC03 NaCi KCi Fe2G3
SAMPLE NUMBER UNIT 7 % % 7 % %

METHOD 0290 M290 M290 3290 M290 M290
L.O.R. 0.01 0.01 0.01 0 .01 0.01 0 .01

EPS 523 91.60 6 .3 5 0 .53 1.50 0 .06 0 .06
LPS 324 95.10 2 .9 8 0 .38 1. 76 0 .06 0 .0 3
EPS 325 95. BO 3 .4 7 0 .45 1.54 0 .04 0 .0 5
LPS. 326 99.70 1.51 0 .22 1 .07 0.01 0 .0 9

B  LPS 327 99.. 10 i . 99 0 .14 0 .58 0 .02 0 .04
LPS. 323 98.60 2 .63 0 .17 0 .78 0 .02 0 .0 3

"  EPS 329 93.00 3 .98 0 .18 0 . 6c 0 .02 0 .03
LPS. 330 89.30 10.30 0.41 0 .9 9 0 .06 0 .0 3
LPS 331 96. 10 3 .08 0 .4 0 1.50 0 .03 0 .0 3

I  l PS . 332 95.30 3.14 0. 42 i . 86 0 .03 0 .0 3
LPS 333 93.10 2 .53 0 .26 1 .0  7 0 .02 0 .04

■ 334 98.10 2 .99 0 .09 0 .17 <0.01 0 .02
LPS 355 99.20 2 .01 0 .16 0 .5 9 0 .03 0 .0 3
LPS. 336 98.00 2 .9 5 0. 14 0 .3 9 0 .04 0 .02
LPS 337 97.00 3 .13 0.21 0 .6 7 0 .02 0 .0 2
LPS. 333 99.00 1 _ 2 i 0 .23 1.23 0 .06 0 .02

■  LPS 339 98.00 2 .42 0 .21 0 .79 0 .04 0 .03
LPS. 340 97.60 3 .11 0 .32 1 .02 0 .0 2 0 .0 4
LPS 341 99.70 0 .70 0 .06 ■ 0 .0 6 <0.01 0 .0 3
LPS. 342 98.90 1.74 0.21 1.01 0 .04 0 .0 3
LPS 343 99.70 1.63 0 .10 0 .25 0 .02 0 .0 3

h  LPS. 344 59.80 1 .63 0 .09 0 .2 3 <0.01 0 .02
LPS 345 99.70 1.68 0 .08 0 .40 <0.01 0 .0 2

m  LPS. 346 97.10 2 .71 0 .25 1.24 0 .02 0 .04
EPS 347 99.70 1.32 0 .08 0 .2 2 <0.01 0 .04
LPS. 343 99. 10 1 .97 0 .10 0 .4 7 0 .02 0 .0 2

■  LPS. 349 93.00 5 .3 5 0 .32 i  .51 0 .02 0 .0 3
LPS. 350 98.50 2 .5 8 0 .10 0 .41 0 .02 0 .0 6

■  LPS. 351 98.80 2 .7 0 0 .14 0 .4 6 0 .0 3 0 .0 4
LPS. 352 93.00 2 .5 4 0 .29 1.04 0 .06 0 .05

OMMENTS:

This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P ho n e : (089) 52  6 0 2 0  Fax: (089) 52 602 8  

^ ^ e n d i g o  L a b o ra to ry  
■ h o n e :  (0 5 4 ) 4 6  1390 Fax: (054) 4 6  1389 
^ B r is b a n e  L a b o ra to ry  
■ h o n e :  (07 ) 3 2 4 3  722 2  Fax: (07 ) 3 2 4 3  721 8  
^ T h a r t e r s  T o w e rs  L a b o ra to ry

P ho n e : (0 7 7 ) 87  4 1 5 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P ho n e : (0 7 7 ) 4 2  1323 Fax: (077) 42  1685 
K a lg o o r l ie  L a b o ra to ry  
P ho n e : (0 9 0 ) 21 1457 Fax: (090) 21 625 3  
M t Isa  L a b o ra to ry
P ho n e : (0 7 7 ) 4 9  554 5  Fax: (077) 49  554 6
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 575  765 4  Fax: (07) 575  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 F ax: (063) 601 1189 
P e r th  L a b o ra to ry
P hone: (09 ) 249  298 8  Fax: (09 ) 249  2942  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79 915 5  Fax: (077) 79 9729
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CONTACT: M R  J Q U IV E R
CLIENT ULL-IVER GEOLOGIC 

ADDRESS:
P 0 BOX 24 
MCLAREN VALE SA

A L

o i / i

■ C 6

LABORATORY: 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

STAFFORD
S T 1 4 I5 8
0
153
2 J 1 0 2  i  9 6  

2 6 / 0 3 / 9 6

ORDER No.: SAMPLE TYPE: S O IL PROJECT:

ELEMENT CaSU4. 2H2U CaCG3 QgCGb NaCi KCl F8205
SAMPLE NUMBER UNIT % •Vo % % 'V*0 %

METHOD H29u 1:290 0290 0290 :'i290 M290
L.O.R. 0.01 0.01 0 .01 0 .01 0.C1 0.01

LPS 353 94. 10 4 .70 0 .61 i . 74 0 .05 0 .04
l p s . 354 88.90 10.50 0 .37 1.36 0 .04 0 .0 5
LPS 35 b 9 8 .0G 3.94 0 .12 0.11 0 .0 3 0 .04
l PS. 356 98.30 3 .25 0 .0 6 0 .06 0 .02 0 .0 2
LPS 357 98.10 3 .14 0 .0 7 0 .05 C. 03 0 .0 2
LPS. 353 59.80 37.60 0 .8 2 0 .8 7 0 .08 0 .24
LPS 359 96.80 4 .13 0 .1 3 0 .02 0 .0 2 0 .0 5
L P S 360 99.70 1.47 0 .06 0 .0 4 0 .04 0 .02
LPS 371 99.10 1.29 0 .20 0 .52 0 .05 0 .0 5
LPS. 372 34.70 11.50 0 . 82 11' 7

0- - 0 .15 0 .1 3
LPS 3X5 97.40 2 .60 0 .54 0 . 98 0 .0 9 0 .0 5
LPS. 374 95.30 3.35 0 .47 . -  - / -L 0 . 08 0 .06
LPS 3 75 98.60 1.41 0 .26 i . O i 0 .0 9 0 .05
LPS. 575 95.60 4 .40 0 .2 3 0 .68 0 .02 0 .  Ob
LPS 377 98.00 2.44 0 .21 0-. 60 < 0 . 01 G. 02
LPS. 5 i o 96.10 3 .15 0 .37 1 .44 < 0 . 01 0 .04
LPS 379 98 .00 i . 59 0 .1 6 0 .56 < 0.01 0 .03
LPS. 330 95.30 3.81 0 .46 1.58 0 .02 0 .0 9
LPS 38 i 9 7.00 1 .88 0 .2 2 0 .76 0 . 05 0 .0 3
LPS. 382 94.40 4 .26 0 .52 1 . 98 0 .0 7 0 .0 6
LPS 383 9 9 . 70 0 . 38 0 .1 7 0 . 54 0 .0 6 0 .04
LPS. 384 86.60 0 .78 0 .53 2 .15 0 .07 0 .04
LPS 385 97.70 0 .52 C .  56 2 .03 0 . 10 0 .06
LPS. 386 96.40 1 . 94 0 .80 2 .27 0 .09 0 .08

. LPS 387 8 8 . 50 5.61 1.15 2 . 37 0 .0 8 0 . 1 2
LPS. 388 88.40 5 .15 1 .25 2 . 64 0 .10 0 .16

* LPS 389 9 0 . 00 4.91 1 . 24 2 . 54 0 . 09 0 .  i  1
LPS. 390 9 1 . 70 3 . 39 0 . 79 2 .62 0 .1 0 0 .0  7

1 LPS 391 94.20 3 .15 0 . 53 1.86 0 . 06 0 .0 7
| LPS. 392 89.90 4 .80 0 .6 6 2 .61 0 .0 9 0 .1 1

COMMENTS:

[ This is the Final Report which supersedes any preliminary reports with this batch number. ■ Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P ho n e : (0 8 9 ) 52  6 0 2 0  Fax: (089) 52  6028

Ie n d ig o  L a b o ra to ry
h on e : (0 5 4 ) 4 6  1390  Fax: (054) 4 6  1389 
r is b a n e  L a b o ra to ry

h one: (07 ) 3 2 4 3  7 2 2 2  F ax: (07 ) 3 2 4 3  7218  
C h a r te rs  T o w e rs  L a b o ra to ry
P hone: (0 7 7 ) 87  4 1 5 5  F ax: (0 7 7 ) 87 4220

C lo n c u r ry  L a b o ra to ry
P ho n e : (0 7 7 ) 4 2  1323  Fax: (077) 42  1685 
K a lg o o r lie  L a b o ra to ry  
P hone: (0 9 0 ) 21 1457  Fax: (090) 21 6253  
M t Isa  L a b o ra to ry
P hone: (0 7 7 ) 4 9  5 5 4 5  Fax: (077) 49 5546  
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 575  7 6 5 4  Fax: (07 ) 575  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722  F ax: (063) 601 1189 
P e r th  L a b o ra to ry
P ho n e : (09 ) 2 4 9  2 9 8 8  Fax: (09 ) 249  2942
T o w n s v il le  L a b o ra to ry
P ho n e : (077) 79 9 1 5 5  Fax: (077) 79 972 9



! A A A
AUSTRALIAN LABORATORY 

SERVICES P/L
A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE of

CONTACT: MR J  C U L V E R  
CLIENT DELIVER GEOLOGICAL SERVICES 

ADDRESS:
P 0 5 0 a 24
MCLAREN VALE SA 5171

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

STAFFORD 
ST 1 41 5 8
0
163
2 7 / 0 2 / 9 6
2 6 / 0 3 / 9 6

ORDER No.: SAMPLE TYPE: S O I L PROJECT:

ELEMENT C aS G 4 . 2HI2Q CaCGs MgC03 N a d K C i F e 2 0 3
SAMPLE NUMBER UNIT % d*o r..s. % % %

METHOD M2 90 M290 M29Q M29C M290 M290

1 ____________________________ L.O.R. 0 .0 .1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1
■

LPS 3 9 3 9 5 . 8 0 1 . 8 8 0 . 2 9 1 . 3 9 0 . 0 3 0 . 0 4
I P S . 3 9 4 3 4 . 0 0 9 . 4  7 0 . 9 8 3 . 5 4 0 . 0 9 0 . 2 1
LPS 3 9 5 9 5 . 7 0 2 . 4 8 0 . 2 0 0 . 5 4 < 0 . 0 1 0 . 0 2
LP S. 3 9 6 9 3 . 4 0 3 . 9 0 0 . 3 4 1 . 1 5 0 . 0 3 0 . 0 5

_  LPS 3 9 7 9 3 .  SO 3 . 4 8 0 . 2 3 1 . 0 8 0 . 0 3 0 . 0 3
LPS 3 9 8 9 1 . 5 0 6 . 6 5 0 . 3 5 0 . 5 3 0 . 0 4 0 . 0 8

*  LPS 3 9 9 9 7 . 2 0 2 . 8 1 0 . 0 5 0 . 0 2 < 0 . 0 1 0 . 0 2
L PS 4 0 0 9 9 . 6 0 2 . 0 1 0 . 0 6 < 0 . 0 1 < 0 . 0 1 0 . 0 2
LPS 401 9 7 . 3 0 2 . 0 4 0 . 0 9 0 . 2 2 < 0 . 0 1 0 . 0 2
LPS. 4 0 2 9 8 . 8 0 1 .  73 0 . 0 6 0 . 1 7 < 0 . 0 1 0 . 0 2
LPS 4 0 3 9 4 . 5 0 4 . 2 9 G . 2 3 0 . 4 9 0 . 0 2 0 . 0 5

m  LP S . 404 9 6 . 9 0 2 . 6 8 0 . 1 3 0 . 3 4 < 0 . 0 1 0 . 0 2
LPS 4 0 6 9 4 . 3 0 i  . 14 0 . 1 8 0 . 6 3 < 0 . 0 1 0 . 0 2

m  LP S . 4 0 6 9 7 . 1 0 1 . 6 3 0 . 1 9 0 . 6 7 0 . 0 1 0 . 0 5
LPS 40  i 9 7 . 8 0 2 . 2 1 0 . 0 9 0 . 0 7 0 . 0 1 0 . 0 2
LPS. 4 0 8 9 8 . 4 0 1 . 0 8 0 . 0 6 0 . 0 3 < 0 . 0 1 0 . 0 2
LPS 4 0 9 9 7 . 2 0 1 . 7 3 0 . 1 0 0 .  18 < 0 . 0 1 0 . 0 2
LPS. 4 1 0 9 4 . 9 0 2 . 6 0 0 . 2 2 0 . 7 1 < 0 . 0 1 0 . 0 4
LPS 411 9 7 . 4 0 1 . 3 5 0 . 0 6 0 . 0 6 < 0 . 0 1 0 . 0 2
LPS. 4 1 2 9 7 . 7 0 1 . 5 5 0 . 0 7 0 . 0 7 < 0 . 0 1 0 . 0 2
LPS 4 1 3 9 7 . 3 0 1 . 6 7 0 . 1 2 0 . 1 9 0 . 0 3 0 . 0 2

_  LPS. 4.14 9 7 . 0 0 2 . 3 8 0 . 0 7 0 . 2 1 0 . 0 3 0 . 0 2
LPS 4 1 5 9 7 . 6 0 2 . 4 8 0 . 1 4 0 . 2 0 0 . 0 6 0 . 0 3
LP S . 3 6 6 9 7 . 2 0 2 . 5 5 0 . 1 6 0 . 5 2 < 0 . 0 1 0 . 0 2
LPS 3 6 7 9 5 . 6 0 i . 22 0 . 2 6 i . 06 < 0 . 0 1 0 . 0 3
LP S . 3 6 8 9 8 . 3 0 1 . 1 3 0 . 1 1 0 . 2 5 < 0 . 0 1 0 . 0 2
LPS 3 6 9 9 7 . 8 0 1 . 0 8 0 . 1 3 0 . 5 3 0 . 0 3 0 . 0 2
LP S . 3 7 0 9 7 . 8 0 0 . 8 0 0 . 1 2 0 . 4 3 0 . 0 1 0 . 0 2

MA DUNE 8 1 . 7 0 — 0 . 1 2 0 . 1 5 0 . 0 8 0 . 1 9
MB DUNE 8 3 . 4 0 0 . 1 7 0 . 1 2 0 . 2 6 0 . 1 9

OMMENTS:

This is the Final Report which supersedes any preliminary reports with this batch number. ' Results apply to sample(s) as submitted by client.

A lic e  S p r in g s  L a b o ra to ry
P ho n e : (089) 52  6 0 2 0  Fax: (0 8 9 ) 52  6 0 2 8

__ B e n d ig o  L a b o ra to ry
B | h o n e :  (054) 4 6  1390  F ax: (0 5 4 ) 46  1389 
^ B r is b a n e  L a b o ra to ry  
■ h o n e :  (0 7 ) 3 2 4 3  722 2  F ax: (0 7 ) 3 2 4 3  721 8  
^ B h a r t e r s  T o w e rs  L a b o ra to ry

P ho n e : (077) 87  4 1 5 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P hone: (077) 42  1323  Fax: (077) 42  1685 
K a lg o o r lie  L a b o ra to ry  
P hone: (090) 21 1457  Fax: (090) 21 625 3  
M t Isa  L a b o ra to ry
P hone: (077) 49  5 5 4 5  Fax: (077) 49  554 6
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 5 75  765 4  Fax: (07) 5 7 5  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 F ax: (0 6 3 ) 601 1189 
P e r th  L a b o ra to ry
P hone: (09) 249  2 9 8 8  F ax: (0 9 ) 2 4 9  294 2  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  9 1 5 5  Fax: (0 7 7 ) 79  972 9



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE of 1 2

LABORATORY S T A F F O R D
BATCH NUMBER S T  1 4  1 5 8

CONTACT: MR J D E L I V E R SUB BATCH 0
CLIENT: G L L I V t R  GEG L G G I L 'A L  i E R V I C E S No. OF SAMPLES 16 3

■  ADDRESS: DATE RECEIVED 2 7 / 0 2 / 9 6
P 0 BOX 2 4 DATE COMPLETED 2 6 / 0 3 / 9 6
M C L A R E N  V A L E  SA 5 1 7 1

ORDER No.: SAMPLE TYPE: S O I L PROJECT

ELEMENT C aS G 4 . 2H 20 C aC03 MgCG3 MaC I K C I F e 2 0 i
SAMPLE NUMBER UNIT % 0.-'o % V; % %

METHOD M290 M290 M290 H29G M29G M290
L.O.R. 0 . 0 1 0 . 0 1 0 . 0 1 O.L >1 0 . 0 1 0 . 0 1

MC DUNE 9 1 . 0G _____ 0 . 0 6 < 0 . 0 1 0 . 0 6 0 . 0 4
MD DUNE 9 0 . 3 0 — 0 . 0 5 < 0 . 0 1 0 . 0 2 0 . 1 2
ME LAKE 7 3 . 1 0 — 2 . 0 5 5 . 9 0 3 . 2 8 0 . 4 1

Hi- DUNE 0 - 0 . 6 9 0 . 8 0 — 0 . 0 4 0 . 1 1 0 . 0 1 0 . 0 7
_  MG DUNE 0 - 0 . 7 5 8 9 . 6 0 — 0 . 0 2 0 . 0 5 < 0 . 0 1 0 . 0 7

MB DUNE 0 - 0 . 6 9 1 . 4 0 — 0 . 0 5 0 . 1 3 < 0 . 0 1 0 . 0 5
"  H I  DUNE 0 - 0 . 6 9 2 . 5 0 — 0 . 0 3 0 . 2 1 < 0 . 0 1 0 . 0 5

HJ SHORE 0 -0 .6 3 . 05 — 0 .03 0 .02 0 .23 0 . 49
NK SHORE 0 -0 .6 7.28 — 0 .07 0 .26 0 . 26 0 . 42

I  HL LAKE 0 -0 .6 8 7 . 30 — 0.31 i . 55 1 . 03 0 . 20
MM LAKE 0 -0 .6 9 6 . GO — 0 . 09 0 . 42 0 .1 5 0.11

■  MM LAKE 0 -0 .6 94.30 — 0 .14 O.c 2 0 .26 0 .11
MG TRACK COMPOSITE 93.70 0 . 04 <0.01 0 .06 0 . 80

COMMENTS:

This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.

A lic e  S p r in g s  L a b o ra to ry
P ho n e : (0 0 9 ) 5 2  6 0 2 0  F ax: (089) 52 602 8  

^ t e n d l g o  L a b o ra to ry  
■ h o n e :  (0 5 4 ) 4 6  139 0  F ax: (054) 4 6  1389  
^ B r i s b a n e  L a b o r a to ry  
■ h o n e :  (07 ) 3 2 4 3  722 2  Fax: (07 ) 324 3  721 8  
^ T h a r t e r s  T o w e rs  L a b o ra to ry

P ho n e : (0 7 7 ) 8 7  4 1 5 5  Fax: (077) 87  422 0

C to n c u r ry  L a b o ra to ry
P ho n e : (0 7 7 ) 4 2  1323 Fax: (077) 42  1685 
K a lg o o r lie  L a b o ra to ry  
P ho n e : (0 9 0 ) 21 1457 Fax: (090) 21 625 3  
M t Isa  L a b o ra to ry
P hone: (0 7 7 ) 4 9  554 5  Fax: (077) 4 9  5546
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 5 7 5  765 4  Fax: (07) 575  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 Fax: (063) 601 1189 
P e r th  L a b o ra to ry
P hone: (09 ) 249  2 9 8 8  Fax: (09 ) 249  294 2  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  915 5  Fax: (077) 79  9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 7  of i  2

LABORATORY: STAFFORD
BATCH NUMBER: S 7 1 4 1 5 S

CONTACT: MR J G L L IV  E S SUB BATCH: 0
I  CLIENT: G L L I V tK  IsbOLOUICAL S hR V iC cS No. OF SAMPLES: 163
■  ADDRESS: DATE RECEIVED: 2 7 /  0 2 / 9 6

P G 30 :< 24 DATE COMPLETED: 2 6 0 3 /  9 6
■  MCI.:- REN VALE SA 5171

ORDER No.: SAMPLE TYPE: S O IL PROJECT:

ELEMENT A1203
SAMPLE NUMBER UNIT

METHOD i‘7290
L.O.R. 0.01

IPS 263 <0.01
■  IPS, 264 <0.01
I  LPS 26b <0.01

LPS. 266 <0.01
_  LPS 267 <0.01
I  LPS. 2.SS <0.01
■  LPS 269 <0.01

LPS 270 <0.01
■ 2 71 <0.01
I 272 <0.01

LPS 273 <0.01
■  ■ l PS. 2 74 0 .02
I  LPS 275 0.02

LPS. 276 <0.01
LPS 27 7 0 .02

I 27'6 <0.01
■  LPS 279 <0.01

LPS. 230 0.01
■  LPS 281 <0.01
|  LPS. 282 <0.01

LPS 283 0 .05
B  LPS. 284 0 .02
1  LPS 285 0 .0 3
■  LPS. 236 <0.01

LPS 287 <0.01
■  LPS. 233 0 .02
I  LPS 289 0 .02

LPS. 290 <0.01
■  LPS 291 0.01
|  LPS. 292 0 .02

■COMMENTS:

|  This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P ho n e : (0 8 9 ) 5 2  6 0 2 0  Fax: (0 8 9 ) 52  602 8  

^ J ie n d lg o  L a b o ra to ry  
• h o n e :  (0 5 4 ) 46  1390 Fax: (054) 46  1 389  
^ B r is b a n e  L a b o ra to ry  
• h o n e :  (07 ) 3 2 4 3  7 2 2 2  F ax: (07 ) 3 2 4 3  7218  
^ ^ h a r t e r s  T o w e rs  L a b o ra to ry

P hone: (0 7 7 ) 87  4 1 5 5  F ax: (077) 87 4220

C lo n c u r ry  L a b o ra to ry
P ho n e : (0 7 7 ) 42  1323  Fax: (077) 42  1685 
K a lg o o r t ie  L a b o ra to ry  
P hone: (090) 21 1457  Fax: (090) 21 625 3  
M t Isa  L a b o ra to ry
P hone: (0 7 7 ) 49  5 5 4 5  Fax: (077) 49  554 6  
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 575  765 4  Fax: (07) 5 75  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722  Fax: (0 6 3 ) 601 1189 
P e r th  L a b o ra to ry
P hone: (09 ) 2 4 9  2 9 8 8  Fax: (09) 249  294 2
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  9 1 5 5  Fax: (0 7 7 ) 79  972 9



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE g  of 1 2

1 LABORATORY: STAFFORD
BATCH NUMBER: 5 7 1 4 1 5 8

_  CONTACT: M R  J G LL lV h K SUB BATCH: Q
■  CLIENT U L L IV c R  GECj LGG i  C A L SLR 7 1C h S No. OF SAMPLES: 1 6 3
■  ADDRESS: DATE RECEIVED: 2  7  /  0 2 /  9 6

P 0 SOX 24 DATE COMPLETED: 2  6 /  0 3 •' 9 6
■  MCLAREN V A i _ L S A 5 171

ORDER No.: SAMPLE TYPE: S O IL PROJECT:

ELEMENT A1203
SAMPLE NUMBER UNIT 'h

METHOD 0290
L.O.R. 0.01

LPS 2 9 3 <0.01
■  LPS. 2 9 4 0 .02
|  LPS 2 9 5 0 . 08

LPS. 2 9 6 0 .02
—  LPS 2 9 7 0 . 02
■ 2 9 8 0.01
"  LPS 2 9 9 0 . 0 3

LPS. 300 0.02
■  LPS SOL C.Oi
■  LPS. 302 <0.01

LPS 3G3 <0 . 01
■  LPS. 304 <0 . 0.1

305 <0.01
LPS. 306 <0.01

_  LPS 3 0 7 <0 . 01
■  LPS. 3 0 8 <0.01
H  LPS 3 0 9 0 . 03

LPS. 3LO <0.01
■  LPS 311 0 .04
■  LPS. 312 0 . 0 3

LPS 3.13 0 . 0 2
h  LPS. 314 0 .03
1  LPS 315 0 . 05
"  LPS. 3 1 6 0 . 1 0

LPS 31 7 0 . 0 5
■  LPS. 318 0 . 06
■  LPS 319 0 . 0 7

LPS. 3 2 0 0 .14
■  LPS 3 2 1 0 . 1 3
|  LPS. 322 0 . 0 4

JxDMMENTS:

■

I  This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.

A lic e  S p r in g s  L a b o ra to ry
P ho n e : (089) 52  6 0 2 0  Fax: (0 8 9 ) 5 2  602 8  

^ J t e n d ig o  L a b o ra to ry  
W h o n e :  (054) 46  1390  Fax: (0 5 4 ) 4 6  1389 
^ B r i s b a n e  L a b o ra to ry  
■ > h o n e :  (07 ) 3 2 4 3  722 2  Fax: (07 ) 3 2 4 3  7 2 1 8  
^ X h a r t e r s  T o w e rs  L a b o ra to ry

P hone: (077) 8 7  4 1 5 5  Fax: (077) 8 7  4 2 2 0

C lo n c u r ry  L a b o ra to ry
P hone: (0 7 7 ) 42  1323 Fax: (077) 4 2  1685 
K a lg o o r lie  L a b o ra to ry  
P hone: (090) 21 1457 Fax: (090) 21 625 3  
M t Isa  L a b o ra to ry
P hone: (077) 49  554 5  Fax: (077) 4 9  554 6
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 575  765 4  Fax: (07) 5 7 5  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 F ax: (063) 601 1189 
P e r th  L a b o ra to ry
P hone: (09) 249  2 9 8 8  Fax: (09 ) 249  2942 
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  9 1 5 5  Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
LABORATORY: S T A F F O R D

BATCH NUMBER: S f  1 4 1 5  8
_  CONTACT: Nr- J O L L I V E R SUB BATCH: Q

CLIENT O L L  [ V £ R  G E O L O G IC A L  S E R V I C E S No. OF SAMPLES: i  6 3
■  ADDRESS: DATE RECEIVED: 2 7 /  0 2  /  9 6

F G d  0 /. 2 ̂ DATE COMPLETED: 2 6 /  0  3 /  9  6
M C L A R E N  V A L E  SA t > 1 7 1

ORDER No.: SAMPLE TYPE: S O I L PROJECT:

ELEMENT Hi.

SAMPLE NUMBER UNIT
METHOD M290

L.O.R. 0 - 0 i.

LPS 3 2 3 0 . 0 4
L CS . 3 2 4 0 . 0 2
LPS 3 2  b 0 . 0 4
LPS. 326 0 . 0 8

.  LPS 3 2 7 0 . 0 2
LP S. 3 2 8 0 .0 .1

™  LPS 3 2 9 < 0 . 0 1
LP S. 3 3 0 0 . 0 2
LPS 3 3  i 0 . 0 1

1 3 3 2 <0.0.1
LPS 3 3 3 0 . 0 1

■  LPS 3 3 4 < 0 . 0 1
LPS 3 3 b 0 . 0 1
LPS. 3 3 6 < 0 . 0 1

_  L aS 3 3 7 < 0 . 0 1
LPS. 338 < 0 . 0 1

■  LPS 3 3 9 0 . 0 1
LPS 340 0 . 0 2
LPS 34  i 0 . 0 2

■  LP S. 342 0 . 0 3
LPS 3 4 3 0 . 0 3

■  LP S. 3 4 4 0 . 0 2
LPS 3 4 5 0 . 0 5
LP S. 346 0 .06
LPS 34 7 0 .02

■  LPS. 343 0 .06
P  LPS 349 0 .0 3

LPS. 350 0 .06
■  LPS 351 0.02
|  LPS. 352 0 .02

B  This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.

A lic e  S p r in g s  L a b o ra to ry
P ho n e : (0 8 9 ) 52  6 0 2 0  Fax: (089) 52  602 8  

e n d ig o  L a b o ra to ry
• h o n e :  (054) 46  1390 Fax: (054) 4 6  1389 
^ B r i s b a n e  L a b o ra to ry  
• h o n e :  (07 ) 3 2 4 3  722 2  Fax: (07 ) 3 2 4 3  7218  
^ X h a r t e r s  T o w e rs  L a b o ra to ry

P ho n e : (0 7 7 ) 8 7  4 1 5 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P ho n e : (0 7 7 ) 4 2  1323 Fax: (077) 42  1685 
K a lg o o r l ie  L a b o ra to ry  
P ho n e : (090) 21 1457 Fax: (090) 21 6253  
M t tsa  L a b o ra to ry
P ho n e : (0 7 7 ) 4 9  554 5  Fax: (077) 49  5546  
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 575  765 4  Fax: (07) 575  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 Fax: (063) 601 1189 
P e r th  L a b o ra to ry
P hone: (09) 249  2 9 8 8  Fax: (09 ) 2 4 9  294 2
T o w n s v il le  L a b o ra to ry
P hone: (077) 79 9 1 5 5  Fax: (0 7 7 ) 79  972 9



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE IQ of 12

LABORATORY S 1 A F h 0 R D
BATCH NUMBER S 114158

h  CONTACT: HR J G L L IV  £ R SUB BATCH n
CLIENT: Q |_ l_ f V h R G L iJLOGICAL SERVICES No. OF SAMPLES 16 3

"  ADDRESS: DATE RECEIVED 27 / G 2 / 9 6
P 0 SGa 54 DATE COMPLETED >’ 6 ■ '03 /96
n C L A R tr i  VALE SA 5 171

ORDER No.: SAMPLE TYPE: S O IL PROJECT

ELEMENT A1203
SAMPLE NUMBER UNIT 'l-

METHOD 0290
L.O.R. 0.01

LPS 355 0 .0 5
IPS. 554 0 .02

■  LPS 555 0 .04
LPS 556 <0.01

■  LPS 3 b 7 0.01
LPS 358 0 .1 7
LPS 359 0 .04

_  LPS. 360 0 .02
LPS 5/1 0 .02

■  LPS nry;; 0 .. 12
LPS 3 /5 0 .03
LPS. 374 0 .05
LPS 3 /5 0 .04
LPS 276 0 .04

_  LPS 2 7 0 .02
LPS. 3 b 0.01

"  LPS 379 <0.01
LPS 330 0.01
LPS 381 0 .02
LPS. 332 0.01
LPS 383 0 .0 3

■  LPS. 334 0 .02
LPS 385 0 .0 3
LPS. 386 0 .0 5

_  LPS 387 0 .0 3
1 36S 0 .0 5
W  LPS 389 0 .0 3
1 LPS. 390 0.01

391 0.01
I  LPS. 392 0 .02

r
■  This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.

A lic e  S p r in g s  L a b o ra to ry
P ho n e : (0 0 9 ) 52  6 0 2 0  Fax: (089) 52  602 8

Be n d ig o  L a b o ra to ry
h one: (0 5 4 ) 46  1390  Fax: (054) 46  1389 
r is b a n e  L a b o ra to ry

h one: (07 ) 3 2 4 3  7 2 2 2  F ax: (07 ) 324 3  7218  
C h a r te rs  T o w e rs  L a b o ra to ry
P hone: (077) 87  4 1 5 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P hone: (077) 42  132 3  F ax: (077) 42  1685 
K a lg o o r t ie  L a b o ra to ry  
P hone: (0 9 0 ) 21 1457 F ax: (090) 21 625 3  
M t Isa  L a b o ra to ry
P hone: (0 7 7 ) 49  554 5  Fax: (077) 49  5546  
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (0 7 ) 575  7 6 5 4  Fax: (07 ) 575  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 Fax: (063) 601 1189 
P e r th  L a b o ra to ry
P hone: (09 ) 249  2 9 8 8  Fax: (09 ) 2 49  2942
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  9 1 5 5  Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE i l  of 12

■  CONTACT: MR J  DLL IVES
CLIENT: u L L iV b R  GEOLOGICAL SERVICES 

ADDRESS:
_  P 0 BOX 24

MCLARE M v AL E S A 5 I 71

ORDER No.: SAMPLE TYPE: S O IL

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT

STAFFORD 
ST 1 41 5 8  
0
163
2 7 / 0 2 / 9 6  
2 6 / 0 3 / 9 6

ELEMENT A1203
S A M P L E  N U M B ER UNIT %

METHOD M290
L.O.R. 0.01

LPS 393 <0.01
LPS 394 0 .03

■  LPS 39 S <0.01
LPS. 396 0.01

■  LPS 39 7 <0.01
LPS. 598 0 .05
LPS 399 <0.01

— LPS. 400 <0.01
LPS 401 <0.01

B  LPS. 402 <0.01
LPS 403 0 .02
LPS. 404 <0.01
LPS 405 0.01
LPS. 406 0 .03

m  LPS 407 0 .02
LPS. 408 <0.01

"  LPS 409 0.01
LPS. 410 0.02
LPS 411 0.01

■  LPS. 412 0 .02
LPS 413 0 .02

■  LPS. 414 <0.01
LPS 415 <0.01
LPS. 366 0.02

_  LPS 367 <0.01
LPS. 368 <0.01

U  LPS 369 <0.01
LPS. 370 <0.01

MA DUNE <0.01
■  MB DUNE 0 .60

^COMMENTS:

t
A lic e  S p r in g s  L a b o ra to ry
P hone: (089) 52  6 0 2 0  Fax: (089) 52  602 8

Ie n d ig o  L a b o ra to ry
h one: (054) 46  1390 Fax: (0 5 4 ) 46  1389 
r is b a n e  L a b o ra to ry

h one: (07 ) 3 2 4 3  7 2 2 2  Fax: (07 ) 3 2 4 3  7218  
C h a r te rs  T o w e rs  L a b o ra to ry  
P hone: (077) 87  4 1 5 5  F ax: (0 7 7 ) 87  4 2 2 0

C lo n c u r ry  L a b o ra to ry
P hone: (077) 42  1323  Fax: (077) 42 1685 
K a lg o o r lie  L a b o ra to ry  
P hone: (090) 21 1457 Fax: (090) 21 625 3  
M t Isa  L a b o ra to ry
P hone: (077) 49  554 5  Fax: (077) 49  5546
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 575  7 6 5 4  Fax: (07) 575  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 F ax: (0 6 3 ) 601 1189 
P e r th  L a b o ra to ry
P hone: (09 ) 249  2 9 8 8  Fax: (09 ) 2 4 9  2942  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79 9 1 5 5  Fax: (077) 79  9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 12 of 12

CONTACT MR J DELIVER
client d e l i v e r  g e o l o g :

ADDRESS:
■ L  5 : R ' / i L

P u SOX 24 
MCLAREN VALE 39,

ORDER No.: SAMPLE TYPE: S D I l

LABORATORY: 
BATCH NUMBER:

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

STAFFORD 
S T 14158  
0
16 3

2 7 / 0 2 / 9 6  
2 6 / 0 i  / 9 6

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

nzyu

HC DUNE 0.09
MD DUNE 0.15
ME LAKE 6.25

MF DUNE 0 -0 .6 0 .15
MG DUNE 0 -0 .7 5 0 .09
MH DUNE 0 -0 .6 0 .13
Mi DUNE 0—0 .6 0 .03

MJ SHORE 0 - 0 .6 0 .66
UK 5HORE 0~0 .6 0 .66
ML l AKE 0 -0 .6 2 .22
ML: LAKE G—G.o 0 .63
UN LAKE 0 -0 .6 0 .46

MO T RACK COMPOSi PE 0 .0  /

COMMENTS:

f This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.

p i

I '
1

ii

A lic e  S p r in g s  L a b o ra to ry
P ho n e : (089) 52  602 0  Fax: (089) 52  602 8  
B e n d ig o  L a b o ra to ry  

'h on e : (054) 46  1390 Fax: (0 5 4 ) 46  1389 
r is b a n e  L a b o ra to ry
'h on e : (07 ) 3 2 4 3  7222  Fax: (07) 3 2 4 3  721 8  

C h a r te rs  T o w e rs  L a b o ra to ry  
P ho n e : (0 7 7 ) 87  4 1 5 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P ho n e : (077) 42  1323 Fax 
K a lg o o r l ie  L a b o ra to ry  
P hone: (090) 21 1457 Fax 
M t Isa  L a b o ra to ry  
P ho n e : (077) 49  554 5  Fax 
N e w  Z e a la n d  L a b o ra to ry  
P ho n e : (07 ) 575  765 4  Fax

(077) 42 1685 

(090) 21 625 3  

(077) 49  554 6  

(07 ) 575  7641

O ra n g e  L a b o ra to ry
P ho n e : (063) 601 1722 Fax: (063) 601 1189 
P e r th  L a b o ra to ry
P ho n e : (09 ) 249  2 9 8 8  Fax: (09) 249  2942  
T o w n s v il le  L a b o ra to ry
P ho n e : (077) 79  915 5  Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE of

CONTACT: HR J  O L L ' iV tS  
CLIENT OLLTVER GEOLOGICAL S 

ADDRESS:
P 0 BOX 24
MC L A K E  M V A L c  S A 5 1  7 I

t .1 L_ O

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

S fA  F FORD 
S ! 14 15 8
\ J

16 ̂
2 /  /  0 2 /  9  6

ORDER No.: SAMPLE TYPE: QUAl IT Y  CONTROL PROJECT:

SAMPLE NUMBER
ELEMENT

UNIT
METHOD

L.O.R.

CaSG4. 2H20 
%

M2.90
O.Oi

CaC03
%

M290
O.Oi

MgCu.3
%

M290
0 . 0 1

MaCl
%

M29C
0 . 0 1

KCi
■o

9290
O.Oi

F e2u3 
%

M2 90 
O.Oi

*** LPS 27 i 95.40 4 .67 0 .30 1.64 0 .0 6 0 .02
95.40 4 .47 0 .3 0 1.67 0 .05 0.02

*** LPS 28.1 97.20 3 .37 0 .09 0 .54 0.. 03 0 .02
97.60 4 .1 4 0 .09 0 .49 0 .02 0 .03

*** LPS 291 96.40 3 .82 0 .26 1.30 <0.01 0 .02
96.50 3 .92 0 .26 1.28 <0.01 0 .02

*** LPS 315 91.20 6 .64 0 .62 2 .57 0. L i 0 .06
92.60 5.71 0 .7 0 2 .60 0 .1 6 0 .06

[_pc 325 96.20 3 .01 0 .45 i  . 41 0 .0 6 0 .0 6
95.30 3 .47 0 .45 1.34 0 .04 0 .05

LPS 355 98. BO 2 .68 0 .15 0 .64 0 .04 0 .02
99.20 2.01 0 .16 0 .59 0 .0 5 0 .03

* * *  LPS 559 96. iO 4.39 0 .10 0 .02 0.01 0 .04
96.80 4 .13 0 .13 0.02 0 .02 0 .05

l ?S 379 97.50 2 .39 G. 15 0 .44 <0.01 0 .02  .
98.00 1.59 0 .16 0 .56 <0.01 0 .03

LPS 389 90. BO 3 .54 1.30 2 .45 0 .1 3 0 .12
90.00 4.91 1.24 2 .54 0 .0 9 0.11

* * *  LPS 413 97. SO 1.38 0 .10 0 .1 7 0 .0 5 0 .0 3
97.30 1 - 6 i 0 .12 0 .1 9 . 0 .0 3 0 .02

* * *  LPS 414 97.60 0 .95 0 .10 0 .2 3 0 .05 0 .02
97.00 2 .38 0 .07 0.21 0 .0 3 0 .02

I

COMMENTS:

R e s u lts  w h ich  appear on t h i s  r e o o r t  a re  r o u t in e  la b o r a to r y  
checks f o r  QUALITY CONTROL purposes .

\ This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P ho n e : (0 8 9 ) 52  6 0 2 0  Fax: (089) 52  602 8

Ie n d ig o  L a b o r a to ry
h on e : (0 5 4 ) 4 6  1390  Fax: (054) 46  1389 
r is b a n e  L a b o ra to ry

h on e : (0 7 ) 3 2 4 3  722 2  F ax: (07 ) 3 2 4 3  7218  
C h a r te rs  T o w e rs  L a b o ra to ry
P ho n e : (0 7 7 ) 8 7  4 1 5 5  Fax: (077) 87  422 0

C lo n c u r r y  L a b o ra to ry
P ho n e : (0 7 7 ) 4 2  1323  Fax: (077) 42  1685 
K a lg o o r l ie  L a b o ra to ry  
P ho n e : (0 9 0 ) 21 1457  Fax: (090) 21 6253 
M t Isa  L a b o ra to ry
P hone: (0 7 7 ) 4 9  5 5 4 5  Fax: (077) 49  5546 
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 575  765 4  Fax: (07) 575  7641

O ra n g e  L a b o ra to ry
P hone: (0 6 3 ) 601 1722 Fax: (063) 601 1189 
P e r th  L a b o ra to ry
P ho n e : (09 ) 249  2 9 8 8  Fax: (09 ) 2 49  2942
T o w n s v il le  L a b o ra to ry
P ho n e : (0 7 7 ) 79  915 5  Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 2  of

CONTACT: MR J QLL !V £R
CLIENT 0 LL1 Vi£R GEOLOGICAL SERV ICE; 

ADDRESS:
P 0 BOX 24
M CLAREN VALE S A b i  f 1

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

STAFFORD 
ST 14 158

2 7 / 0 2 / 9 6
2 6 / 0 5 / 9 6

ORDER No.: SAMPLE TYPE: Q UALITY  CONTROL PROJECT

I
SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

•1203

M2 90

f

LPS.

LPS

Qpc _

* * *  LPS. 

LPS. 

LPS. 

LPS. 

* * *  LPS.

LPS. 

*** LPS. 

£*» LPS.

271 

281 

291 

315 

325 

335 

359 

379 

389

413

414

<0.01
<0.01
<0.01
<0.01
<0.01
0.01
0 .03
0 .05
0 .05
0 .04
0.G2
0.01
0 . 0 2
0 . 0 4

<O.Ci
<0.01

0 .05
0 .03
0.01
0.02
<0.01
<0.01

COMMENTS:

■ This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by client.

p i

K '
1

'i

A lic e  S p r in g s  L a b o ra to ry
P hone: (089) 52  6 0 2 0  Fax: (089) 52  602 8  
“ te n d ig o  L a b o ra to ry  

'hone : (054) 46  1390  F ax: (0 5 4 ) 46  1389  
ir is b a n e  L a b o ra to ry
'hone : (07 ) 3 2 4 3  7 2 2 2  Fax: (0 7 ) 3 2 4 3  721 8  

C h a r te rs  T o w e rs  L a b o ra to ry  
P hone: (077) 87  415 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P hone: (077) 42  1323 Fax: (077) 42  1685 
K a lg o o r lie  L a b o ra to ry  
P hone: (090) 21 1457 Fax: (090) 21 625 3  
M t Isa  L a b o ra to ry
P hone: (077) 4 9  554 5  Fax: (077) 49  5546
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 575  765 4  Fax: (07) 575  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722  F ax: (0 6 3 ) 601 1189 
P e r th  L a b o ra to ry
P hone: (09) 249  2 9 8 8  Fax: (09 ) 249  294 2  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  9 1 5 5  Fax: (077) 79  9729



' A 2 - A
AUSTRALIAN LABORATORY 

SERVICES P/L
A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE of

CONTACT
CLIENT

ADDRESS

HR J O LL IV ER
Q LL IV E R  GEOLOGICAL SERVICE: 

P 0 BOX 24
MCLAREN VALE SA 5 171

LABORATORY: 
BATCH NUMBER:

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

STAFFORD 
ST 1480.1

0 7 / Q 5 / 9 6
1 3 / 0 5 / 9 6

ORDER No.: SAMPLE TYPE: GYPSiJM PROJECT:

SAMPLE NUMBER
ELEMENT

UNIT
METHOD

L.O.R.

CaSQ4. 2H20 
%

M29Q
0.1

CaC03
%

N290
0.01

MgCQ3
%

M29G
0.01

Msl l
%

M290
0.01

F s2G3 
%

M290
0.01

KC'i

M29G
0.01

STREAKY BAY IPS 361 
STREAKY BAY IPS 362 
STREAKY BAY LPS 363 
STREAKY BAY LPS 364 
STREAKY BAY LPS 365 

ASHVILLE TM 36 
ASHVILLE TM 37 
ASHVILLE TM 38 
ASHVILLE TM 39

96.5
95 .6
93 .3
94.4
96.5  
89. 1 
91.4  
85.8  
90.0

2 .26  
3.52 
5 .54  
3 .00
1.74
4 .74  
4 .82  
3 .02  
5 .9 9

C.G5 
0.Q6 
Q. 09 
0 .20  
0.10 
1.23 
1.15 
1.50 
1 .52

0. l i  
0 .03  
0 .  17 
0 .6 2  
0 .1 4  
0 .9 8  
0.39

0 70

0 .02  
0.01 

0 .02  
0.01 

<0.01 
0 .06  
0 .06  
0 .07  
0 .06

<0.01 
<0.01 

0.02 
0 .0 2  
<0.01 
0.01 
<0.01 
0.02 
<0.01

COMMENTS:

»This is the Final Report which supersedes any preliminary reports with this batch number. by client.

p i

I B.
PI

Bl
PI

A lic e  S p r in g s  L a b o ra to ry
P ho n e : (089) 52  602 0  Fax: (089) 52  602 8  
" le n d ig o  L a b o ra to ry  

h one: (0 5 4 ) 46  1390  Fax: (054) 46  1389  
[B r is b a n e  L a b o ra to ry  
iP hone: (07 ) 3 2 4 3  7222  Fax: (07 ) 3 2 4 3  721 8  
C h a r te rs  T o w e rs  L a b o ra to ry  
P hone: (077) 87  4 1 5 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P ho n e : (077) 42  1323  Fax: (077) 42  1685 
K a lg o o r l ie  L a b o ra to ry  
P ho n e : (090) 21 1457  Fax: (090) 21 625 3  
M t Is a  L a b o ra to ry
P ho n e : (077) 49  554 5  Fax: (077) 49  5546
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 5 75  765 4  Fax: (07) 575  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722  Fax: (063) 601 1189 . ,  
P e r th  L a b o ra to ry  H
P hone: (09 ) 249  2 9 8 8  Fax: (0 9 ) 2 49  294 2
T o w n s v il le  L a b o ra to ry
P hone: (0 7 7 ) 79  9 1 5 5  Fax: (077) 79  972 9

r e p o r t
nave oeen cnec^ea and 
aoDroveri for re le a s e .



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE of

CONTACT: MR J 0L L IV E R  
CLIENT O LL IV ER  GEOLOGICAL SERVICES 

ADDRESS:
p 0 BOX 24
MCLAREN VALE Sft 5 171

ORDER No.: SAMPLE TYPE: G Y P S LiM

LABORATORY: 
BATCH NUMBER:

SUB BATCH: 
No. OF SAMPLES: 
DATE RECEIVED: 

DATE COMPLETED:

PROJECT:

STAFFORD 
ST 14801  
0 
9
0 7 / 0 5 / 9 6  
15 /  0 5 / 9 6

SAMPLE NUMBER
ELEMENT

UNIT
METHOD

L.O.R.

A1203

M29G
0.01

STREAKY BAY LPS 361 0.01
STREAKY BAY LPS 362 0 .08
STREAKY BAY LPS 363 0 .05
STREAKY BAY LPS 364 0 .03
STREAKY BAY LPS 365 0 . 0 1

ASHVILLE TM 36 0 .07
ASHVTLLE TM 37 0 .05
ASHVILLE TM 38 0 .06
ASHVTLLE TM 39 0 .03

COMMENTS:

r This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P hone: (0 8 9 ) 52  6 0 2 0  Fax: (089) 52  602 8  

M B e n d lg o  L a b o ra to ry  
B > h o n e :  (054) 46  139 0  Fax: (054) 46  1389 
^ B r i s b a n e  L a b o r a to ry  
B ’ h on e : (0 7 ) 3 2 4 3  722 2  Fax: (07) 324 3  721 0  

C h a r te rs  T o w e rs  L a b o ra to ry  
P ho n e : (077) 07  4 1 5 5  Fax: (077) 87 422 0

C io n c u r r y  L a b o ra to ry
P ho n e : (0 7 7 ) 42  1323 Fax: (077) 42  1605 
K a lg o o r t ie  L a b o ra to ry  
P ho n e : (0 9 0 ) 21 1457 Fax: (090) 21 625 3  
M t Isa  L a b o ra to ry
P ho n e : (0 7 7 ) 4 9  5 5 4 5  Fax: (077) 49  554 6
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 5 7 5  765 4  Fax: (07) 575  7641

O ra n g e  L a b o ra to ry
P ho n e : (0 6 3 ) 601 1722  Fax: (063) 601 1189 
P e r th  L a b o ra to ry
P ho n e : (09 ) 2 4 9  2 9 8 8  Fax: (0 9 ) 2 49  294 2  
T o w n s v il le  L a b o ra to ry
P ho n e : (077) 79  9 1 5 5  Fax: (0 7 7 ) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT

rrn-tn-nfn — 1 i r n n n - r  i»i 5

LABORATORY 5 i A r h U R U
BATCH NUMBER ST 14801

MR J 0 L L IV E R SUB BATCH 0
O LLIVEE GEOLOGIC^} L b E R V L C h S No. OF SAMPLES 9

DATE RECEIVED 0 7 / 0 5 / 9 6
P Q SCX 24 DATE COMPLETED 13 / 0 5 / 9 6
MCLAREN VALE SA c 1 7 i 

j i  /  :

PAGE [ of

ADDRESS:

ORDER No.: SAMPLE TYPE: DUPLICATES PROJECT:

SAMPLE NUMBER
ELEMENT

UNIT
METHOD

L.O.R.

CaSQ4. 2H20 
%

M2 90 
0. i

CaC03
%

M290
0.01

McC03
%

M29G
0.01

MsCl
%

M290
0.01

Fe2G3
%

M290
0.01

KC1

M29Q
0.01

* * *  STREAKY SAY L.PS 361 
O r ig in a l  Result.

9 s . 6 
9 6 . 5

2.52
2 . 2'6

0 .06
0 . 0 5

0 . 0 9  
0.11

0.02
0.02

<0.01
<0.01

COMMENTS:

R e s u lts  wh ich  appear on t h i s  r e p o r t  a re  r o u t i n e  la b o r a to r y  
d u p l ic a te s  f o r  QUALITY CONTROL purposes.

I This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P hone: (089) 52  6 0 2 0  Fax: (089) 52  602 8

Ie n d lg o  L a b o ra to ry
h one: (054) 4 6  1390  Fax: (0 5 4 ) 46  1389

i..............\
C h a r te rs  T o w e rs  L a b o ra to ry
P hone: (077) 8 7  4 1 5 5  F ax: (0 7 7 ) 87  422 0

r is b a n e  L a b o ra to ry
’hone: (07 ) 3 2 4 3  7 2 2 2  Fax: (07 ) 3 2 4 3  7218

C lo n c u r ry  L a b o ra to ry
P hone: (0 7 7 ) 42  132 3  F ax: (077) 42  1685 
K a lg o o r l le  L a b o ra to ry  
P hone: (0 9 0 ) 21 1457  F ax: (090) 21 625 3  
M t la a  L a b o ra to ry
P hone: (077) 49  5 5 4 5  Fax: (077) 49  5546
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 5 7 5  765 4  Fax: (07 ) 575  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722  Fax: (063) 601 1189 
P e r th  L a b o ra to ry .
P hone: (09 ) 2 4 9  2 9 8 8  F ax: (09 ) 249  2942  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  9 1 5 5  Fax: (0 7 7 ) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 2 °f

CONTACT MR J G LL IVER  
CLIENT C L L IV E R  GEOLOGICAL SERVICE: 

ADDRESS:
P 0 BOX 24
MCLAREN VALE SA 5 171

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

s
' J

9
O'

TAFmOkD 
T 1 4 8 0 1

/ 0 5 / 9 6  
/0  5 / 9  6

ORDER No.: SAMPLE TYPE: D U P L I  CATE S PROJECT:

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

AI2C3

M29G
0,0.1

* * *  STREAKY BAY LPS 561 
O r ig in a l  R e s u lt

0 .02

COMMENTS:

■ This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P ho n e : (0 8 9 ) 52  6 0 2 0  Fax: (089) 52  6 0 2 8  

^ g t a n d ig o  L a b o ra to ry  
B > h o n e :  (054) 4 6  139 0  Fax: (054) 4 6  1389 
^ B r i s b a n e  L a b o ra to ry  
S ’ h on e : (0 7 ) 3 2 4 3  722 2  Fax: (07 ) 3 2 4 3  721 8  

C h a r te rs  T o w e rs  L a b o ra to ry  
P hone: (077) 87  4 1 5 5  Fax: (077) 87  422 0

C lo n c u r r y  L a b o ra to ry
P hone: (077) 42  1323 Fax: (077) 42  1685 
K a lg o o r i ie  L a b o ra to ry  
P hone: (090) 21 1457 Fax: (0 9 0 ) 21 625 3  
M t Isa  L a b o ra to ry
P hone: (077) 49  554 5  Fax: (077) 49  554 6  
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (0 7 ) 575  765 4  Fax: (07 ) 575  7641

O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 Fax: (0 6 3 ) 601 1189 
P e r th  L a b o ra to ry
P hone: (0 9 ) 2 4 9  2 9 8 8  Fax: (09 ) 2 49  2942  
T o w n s v il le  L a b o ra to ry
P hone: (077) 7 9  9 1 5 5  Fax: (0 7 7 ) 79 972 9



I AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

I

I
I
I

I

ANALYTICAL REPORT
PAGE 2  of

LABORATORY: STAFFORD
BATCH NUMBER: ST 148 4 2

CONTACT: MR J O IL TVER SUB BATCH: 0
CLIENT: O LL IV E R GEOLOGICAL SERVICES No. OF SAMPLES: 40

ADDRESS: DATE RECEIVED: 09 / 0 5 9 6
P 0 8 C X 2 - DATE COMPLETED: 2 3 j 0 5 / 9  6
MCLAREN VALE SA 5171

ORDER No.: SAMPLE TYPE: C v p 5  (j PROJECT:

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

Ca.SC4.2H20
%

M29C
0.01

CaCCl

M29C
0 . 0 1

M290
0 . 0 1

4 0 . 3 1 r -  r~^ . ob
5 3 . 6 9 1 . 4 8
3 9 . 5 8 ^ . 2 1
7C . — 0 . 4 8
6 c  . 09 2 . 0 8
7 4 . 3 0 c .  . 07
3 8 . 6 5 0 . 5 3
6 5 . 7 8 1 .1 1
8 3 . 8 5 2 . 3 1
77 _ 77 2 . 1 2

■'lgCG3
%

UaCI
%

M29G
C.OI

KC i
%

M290
r \  r \  •

r e2G3
'b

M29C
0.01

I
I
I
I
I
I
I
I
1

TRANEASE 2 HOLE .1 ,0, * \j j.

tranease 3 HCLE i~ 2
tramease 3 HOLE / 1-2
7 Rbf-.j F 3 HOLE 7; n-, •. ‘J 4.
IRANEASE 3 t CLE 7 1-2
TRANEASE 7 j—j (71 —’ 3 y —b
TRANEASE /_ 0-1
i "TP'i 7 E~- b 7 “  HOLE / 1-2
TRANEASE 4 HOLE 9 2-3
TRANEASE 41 hole 2 3—4

52.91 
41.45 
35.02 
6.8.06 
5 " .  95 
18.62 
38.67 
30.36 

9 .54  
16.38

1.52
0.71
0 .75
O  T C  

.  U . J

7 ”
0 99 
0 .39  
0 .54  
1.22 
0 .87

0 .06  
0.01  
0 .03

<0.01
r \  n .\S . J .

sr- V. ,.01
<0 .

r\ -

c..05
7 ^7

0 .1 3  
0 .0 8  
0.12 
0 .0 5  
0.10 
0 .1 4  
0 .06  
0 .0 8  
0 .1 6  
0. i~

COMMENTS:

I
I

■ This is the Final Report which supersedes any preliminary reports with this batch number. Results apply to sample(s) as submitted by client.

| H c e  S p r in g s  L a b o r a to ry
■ o n e :  (069) 52 6 0 2 0  Fax: (089) 5 2  6 0 2 8  
^ f t n d i g o  L a b o ra to ry  
■ o n e :  (054) 46  1390 Fax: (054) 4 6  1389  

B r is b a n e  L a b o ra to ry  
P ho n e : (07) 3 2 4 3  722 2  Fax: (07) 3 2 4 3  721 8  
C h a r te rs  T o w e rs  L a b o r a to ry  
P ho n e : (077) 87 4 1 5 5  Fax: (077) 3 7  4 2 2 0

C lo n c u r ry  L a b o ra to ry
P ho n e : (077) 42  1323 Fax: (077) 42  1685 
K a lg o o r i ie  L a b o ra to ry  
P hone: (090) 21 1457 Fax: (090) 21 6253 
M t  ts a  L a b o ra to ry
P ho n e : (077) 49  554 5  Fax: (077) 49 5546 
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07) 575  7654 Fax: (07) 5 75  7641

O ra n g e  L a b o ra to ry
P hone: (063) 63  1722 Fax: :063) 63 1189 
P e r th  L a b o ra to ry
P hone: (09) 249  2988  Fax: '.091249 2942 
T o w n s v ille  L a b o ra to ry
P hone: (077) 79 915 5  Fax: ,077) 79 972 9



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 4 of

I
I

1

I

CONTACT
CLIENT

ADDRESS

MR J O LL IV ER
O LLIV ER  GEOLOGICAL SERVICES

? 0 SOX 24 
MCLAREN VALE : i / i

ORDER No.: SAMPLE TYPE:2  V P S U M

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

STAFFORD
S T 1 4 8 4 2
0
40
0 9 / 0 5 / 9 6
2 3 / 0 5 / 9 6

SAMPLE NUMBER
ELEMENT

UNIT
METHOD

L.O.R.

AI2C3
%

M290
0.01

I
I
I
I
I
I

I

I

I

1

I

2  HOLE .1 G - i 0 . 1 0
T Q ~ £C„r 3 MOLE 4. *_ 41 0 . 0 5
TRANEASE x 2 1 - 2 0 . 0 6
TRANE.-SE 3 nGLE 0 - 1 0 .0 .3
t .RAMEASE X  l-iQLP x 1 - 2 0 . 0 6
TRANEA5E T _! p 1 X ' < i-' L_ *r 2 - 3 0 . 0 6
t r a m e a s e 2 0 - 1 0 . 0 4
TRANEASH d HOLE 0 . 0 c
TRAMEASE 4 nOLE 2 2 - 3 0 . 1 0
TRANEASE £  h c l e 2 3 - 4 0 . 0 6

MMENTS:

I his is the Final Report which supersedes any preliminary reports with this batch number. Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o r a to ry

Ijn e :  (089) 52  6 0 2 0  Fax: (089) 52  602 8  
id ig o  L a b o r a to ry

3ne: (054) 4 6  1390  Fax: (054) 46  1389 
s b a n e  L a b o r a to ry

P ho n e : (07) 3 2 4 3  722 2  F ax: (07) 3 2 4 3  7218  
C h a r te rs  T o w e rs  L a b o r a to ry
P h o n e : (077) 8 7  4 1 5 5  F ax: (077) 87  4 2 2 0

C lo n c u r r y  L a b o r a to ry
P hone: (077) 42  1323  Fax: (077) 42  1685 
K a lg o o r lie  L a b o ra to ry  
P hone: (090) 21 1457  Fax: (090) 21 6253  
M t  Is a  L a b o r a to ry
P hone: (077) 4 9  5 5 4 5  Fax: (077) 49  5546
N e w  Z e a la n d  L a b o ra to ry
P hone: (07) 5 7 5  7654  Fax: (07) 575  7641

O ra n g e  L a b o ra to ry
P hone: (063) 63 1722 Fax: (063) 63  1189 
P e r th  L a b o ra to ry
P hone: (09) 249  2 9 8 8  Fax: (09) 249  2942 
T o w n s v ille  L a b o ra to ry
P hone: (077) 79 9 1 5 5  Fax: (077) 79 972 9



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE I of 18

1 LABORATORY .-;T s r, P ,
BATCH NUMBER Li T _ b  3 S 4

■  CONTACT: 7 J 5  v .  i v £ 5 SUB BATCH ij
■  CLIENT ij ; V 5 8  2 5 1 u O m £ C A L 5 E k v i  o  l  v No. OF SAMPLES s —■

ADDRESS: DATE RECEIVED 0 5
U i J < 4 DATE COMPLETED .- 8 O ? / >6

l
■

KLM V A l E 5 4

ORDER No.: SAMPLE TYPE:!- / r' Ej c; ; ' PROJECT:
M
HI ELEMENT 0 5 5 0 4 . 2 M2 U C 9 7 - 3 riGL'Ub a ; ; Fs2;';3

SAMPLE NUMBER UNIT y ■5 4 - 4 4
■ METHOD 9977 r i9V0 l'-;Vk-ri j 7 7 9 7 H29'0

1 ___________________________ L.O.R. L . 1 - J . ■ J _ Li. U ‘ . L; .. L i. L1

_  1 LO L hi. U - i . 9 5 . 4 2 . 48 0 . 0 7 0.1 5; 0- . L > i 0 . 0 5
■ 1 ~9 r~~. 21. 22' 0 _0c C' o . 02
■  T 1.0 L -  l  2 - 5 95  _ ,5 7 7i; 0 . 1 1 C . •:■« <0 . 0  i 0 . 0 2

— . ■
■ .09 l H - 5 4 . 2 3 . 4c o .  i o ■ j ,7 <;j 7 b j  _ 'J y

■ '  L 0 1 H i  4 - 5 9 4 . 0 9- . 54 0 . 1 i o . . C 0 . 0 1 0 . 0 2
-  — A V 3 . 4 0 . o :j; _ : ; i 0 . 0 5

1 l.CJ i. l 9 6 .  i 3 . 4 ? 0 . 1 1 0-. 'J <0 . 0 1 0 . 0 5
T~ •''* '2 , ; w . 5. O. O. 0j . . _ b c. . •./... 'j  _ : ̂

1 ■ 2 .4 5 9 1 . 3 ? . 42 0 .  15 0 .  •::c ,  ,  7 C .  i>-
■  ; 0~1 -L .  DO O . 0 ” 0 . 1 . .  . 0 . :JD
_ _  ; i.K.sd. L L d L 6 . 6 d . 49 0 . 0 8 J . A :'J . 79 O . 02

2 - 3 9 5 . 3 3 . 0 0 • j .  Ob : : il !•. 02
■  [MV i - 4 V i .  7 4 . 0 .  10 •-J . ,2 5l 0 .  Oc

M O V  H i - - 5 v  3 . c _ 9 b O .  i  1 ■ '. - o . 07 j  _ =_;5
■  LOO rO  O - i 9 5 . 1 .1; .  d **f O b 0 . 0 4 0 . 0 5
■ .. ~ 9 c .  dh o .  Ob 0 .  j ..•• .  _7i I) .  ‘J  •*

f L0 2  H2 2 - 5 50 .  O M _ j Q 0 . 49' O .  89 0 . 06 0 . 1 4
_  ■ : 1 0 3  r i i Li “ I 97  < 1 . 63 0 . 0 “ J .  ... 7 -:1 0 . 02
■  510.3 r l  i - 2 9 c  - b 9 . 9 b’ 0 . 10 0 . 0 . 0 2 0 . 02
™  105 H I 2 - 5 9 6 .  ? 2 . 59 U. 10 0 . 1 8 0 . 09; U .  02

14.03 H i  3 - 4 9 5 . 0 5 . 5(J 0 . 19 0 . 49 0 . 05 0 . 0 5
■  103 H2 U - l 9 6 . 8 1 .8 7 0 . 1 2 0 . 1 8 0 . 0 2 0 . 02
|  T iG 3  H2 1 - 2 9 7 .  i 1 .7 2 0 . 10 0 . JZ 0 . 0 2 0 . 0 2

i 1 0 3  H'2 1 - 2 . 4 8 5 . 2 1 4 . 2 2 0 . 43 0 .  ' 2j 0 .  Da 0 . Oc
m  Y 104 H I  0 - 1 9 7 . 7 .1 . 0 4 0 .0 6 .4 C . 09 0 . 02
■  7 1 0 4  h i _L ~9 9 8 . 8 0 9  s 0 . 0 7 0 .  1 2 O . O i 0 . 0 5

i 104 H I  2 - 3 9 8 . 5 1 . 5 0 0 . 1 0 0 . 1 0 0 . 0 2 0 . 0 2
i 104 H i 5—4 9 8 . 9 1 . 2 8 0 . 0 8 0 . : "2 0 . 03 0 . 0 2

■  T 104 HL 4 - 5 9 8 . 8 0 . 9 5 0 . 0 6 o . _3 0 . 01 0 . 0 2
■  !104 Hi 5 ~ 6 9 9 . 9 0 . 9 7 0 . 0 6 0 . 1 9 0 . 0 1 0 . 02

COMMENTS:

HThis is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.
ic e  S p r in g s  L a b o ra to ry

h one: (089) 52 602 0  Fax: (0 8 9 ) 52  6028  
e n d ig o  L a b o ra to ry
h one: (054) 46  1390 Fax: (0 5 4 ) 46  1389 
r is b a n e  L a b o ra to ry
h one: (07 ) 324 3  722 2  F ax: (07 ) 324 3  7218 

C h a r te rs  T o w e rs  L a b o ra to ry
P hone: (077) 87 4 1 5 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P hone: (077) 42  1323  Fax: (077) 42  1685
K a lg o o r l ie  L a b o ra to ry
P hone: (090) 21 1457  F ax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 575  765 4  F ax: (07 ) 575  7641
O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P hone: (09) 249  298 8  Fax: (09 ) 249  2942
T o w n s v il le  L a b o ra to ry
P hone: (077) 79 915 5  Fax: (077) 79  972 9



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE '> of

I

I
I

I

1
i

I

CONTACT
CLIENT

ADDRESS

-n' J U l l I v E.’.
:. j  l. L  i  v i- f", c .  c  l ; L  '.j  c . i ... L  G  L  H  /  . i  c

P 6 :sU * 2 4
iv'C L P H E  IM 7 h l . E

ORDER No.:

j.-. b i. / i 

SAMPLE TYPE:;; . p e a r ;

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

b >: 9 0 R D
Lj i .1 b  5  b  4

ELEMENT G a b u 4 .2 5 2 0 CsCG3 9gCU2 oa.L.l /F' "i 7 421:2
SAMPLE NUMBER UNIT 9 ■r. 4 4 J-

METHOD 9 2 9 0 9 2 9 0 0 2 9 0 9 2 9 0 f'!29U 0 2 9 0
L.O.R. 1; . O 1 * J . J  1 0 . 0 1 t j . :j 2 g . o :

r LG4 -2 G - i 9 b . 5 1 . 3 2 G . 07 O. LU O . G'2 0 . 0 2
r .GJ4 HP 1 -  V 6 b . b i . 3 0 0.1.6' ;) # 11 1- _ j-v J . . iJH
i 104 H2 2 - 3 97 . >•: i  . 6 c G . i u rj . 33 G .0 2 G . 0 2
7 1U4 2 - 4 6 6 . 6 . .“O G . i p G . 42 O . 02 0 .
F LOS h i  G - i 94  . i 3-. Gc G . iO O . iO 0 . 0 2 0 .  G5
r 105  h i i - 2 6b  . b 1 . 6 0 G . G9 0 .  u8 < 6 .  l': 1 IJ " _;_v
: L-Ob r- L .b“ J; 6 b .  0 1 . 5 4 G. 10 U. 17 vJ.  65 • j .  63
■l o S  H L 5 “ 4 6 b  .  b 1 . 66 G .  G9 G . Go ; s

7 105 H l 4 - 5 6b‘ . 6 G .  9U 0 . G T G . 14 < G .  01
LSo •“  L 9 b . 4 L .  L Zi G . 10 0 . 2 5 0  . G i j  . l '~

bJo ~ _ ; j  -  _ 9 b . 5 : - ~\b 0 .  ̂-L2 6 . 9 .  _  ■ G
1 LG6 H L 1—2 6 / .  ? s , j r' G .  L ; 0 . 2 i <O.OL 0 . 02
106 h ^ 2 - 2 ~7 . G jl .  .i y • j .  ^3 j  _ -;fb J . l.v J .

■ _G6 n L .5" ■2 . 95 9 b .  G 1 . 5 g G. iG G .  42 < G .  01 0 . 6>
i Od  ~0 0 - 1 ;;b . 1 . 06 .  .2 Sj G .  • 6 .  :JZ

; LGo HI :.~3 y  .  6 2 . 1 5 G. 14 0 . 02 0 . 02
r 106 HP 2 “  b .  C 6b .  4 6 . 4 b .  29 0 .  7 5 • j .  04 • j .  Ob

LG ! h G - i 6 ? .  b i  .  b' 1 0 . 13 G .  46 0 . 05 0 . 0 2
7 LG7 H I .4 j .  .  So G .  IG 0 . 2  7 0 . 05 0 . 0 2
71.07 H i  2 - 3 9 b .  2 1 .5 1 0 . 09 G. 17 0 . 04 0 . 02
: LG7 H I 2 -4 6  f .  b 1 . 7 4 G .  15 0 . 4 1 0 . 0 4 0 . 0 2
: l u f  H i  4 - b 9 1 .  i 2 . 2 9 0 . 1 3 0 . 3 3 0 . 0 9 0 . 0 3

I 1 0 /  H I  b ~ b  .  4 9 5 . 2 3 . 4 4 0 . 22 0 . 64 O .  Go 0 . 0 6
T LOT H2 0 - 1 9 b .  0 1 . 5 1 0 . 1 3 0 . 56 0 . 0 2 0 . 0 2
F.LO/ H2 i - 2 9 b .  i 1 . 5 4 0 . 0 9 G .  i b < 0 . 0 1 0 . 0 2

i 107 H2 2 - 2 . 5 9 6 . 3 2 . 5u 0 . 1 9 U .  94 0 . 0 5 0 . 0 5
7 1 0 7  h 3  0 - 1 9 9 .  a 1 . 5 9 0 . 1 4 0 . 42 0 . 0 2 G .  0 2

i I O : r>3 1 - 2 . 2 9 b .  i 1 . 6 4 0 .  12 0 . 3 1 0 . 0 5 0 . 0 2
T l 0 7  H4 0 - i . 2 9 7 . 0 2 . 0 2 0 . 2 7 0 . 4 8 0 . 0 2 0 . 0 2

7108  H I  0 - 1 6 6 . 2 B . / Q 0 . 4 3 0 . 7 3 0 . 0 6 0 . 1 2

I
s

I
I
I
1

I
i
i

i

i*
i

I

1 OMMENTS:

I
| This is the Final Report which supersedes any preliminary reports with this batch number. » Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry  

^ h o n e :  (089) 52 6 0 2 0  Fax: (089) 52 602 8  
^ B e n d i g o  L a b o ra to ry  
■ h o n e :  (054) 46  1390 Fax: (054) 46 1389 
^ B r is b a n e  L a b o ra to ry  
^ T h o n e :  (07 ) 324 3  722 2  Fax: (07 ) 324 3  7218  

C h a r te rs  T o w e rs  L a b o ra to ry  
P ho n e : (077) 87 415 5  Fax: (077) 87 422 0

C lo n c u r ry  L a b o ra to ry
P hone: (077) 42  1323 Fax: (077) 42 1685
K a lg o o r lie  L a b o ra to ry
P hone: (090) 21 1457 Fax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P hone: (0 7 ) 5 75  765 4  Fax: (07 ) 575  7641
O ra n g e  L a b o ra to ry
P ho n e : (0 6 3 ) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P hone: (09) 249  2 9 8 8  Fax: (09 ) 249  294 2
T o w n s v il le  L a b o ra to ry
P hone: (077) 79 9 1 5 5  Fax: (077) 79  972 9



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE of i y

I

1i
i

I

CONTACT: O R  J  0  L  £  7  :  

CLIENT U L L l v L K  : i r  

ADDRESS:

ORDER No.:

iHOLAiRcN VALc DA 5 I 7 I

SAMPLE TYPE::_- v .

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

'AFFORD 
i. 5 3 5 4

l j  • . 'T  ^

0 ? ' 9 b

ELEMENT : :4 . 2 n 2 'J DsC03 ■: 5 Dlcr.O- .i :v '-i rS 2 0 3
SAMPLE NUMBER UNIT 4 7 :< 3

METHOD 412 VO M290 1;29U liRHO 11290 •12 90
L.O.R. 3 . .. 'J . J  i • ; : 2 - 9 .l 7 . 'J... \ , .

: i-'Jo Hi l - ’Z Ho . O i . c i 0 . i i 0 .5 4 i : . 02 0 . 04
: LUS ril 2 -  > _ V 7 6 . b jL. . -A 'Z J  . _ 6.' i: . 6 1 2 . D- O.

■ U jy  ^ U ~ I H7.2 i . b2 U . .l b • . : C' 0 . 04 0 . 02
1 7b H2 1 - 2 . zb . 5 •'/ 1 s 2- . ; s >.11-~. . 9 • 7 . 7— j . 0.3

n o b  -3  U— L 9 4 .5 2 . 5c c . 3^ . j . yy D . Do 0 .0 6
* 13b rib I - i . i 72 '£• 5 . 09 7b -  •-* i. . bo 7 . •7 * 7 f‘

: L09 h i  (j- i. 76 . 3 i . 55 •D. DH ■i. 2 i ;' ; • a •J . 72
■ h : ~2 _ . , r • 7 . ._ LJ • \ T I ' D
: 109

b-.-V 7 ; . .* 1 . .: ( . j. .3; W . -jb J . 0 2
- :ov b-— 1 . -4 H. ID •J. ,9 0 . 'j  . } _

?L:jy ni- " -4  . • ■?i . 6 4 . io ’ J . 9 L ■ ID o j. 2  . -76
: L09 ^2 9 b . b _ . 7b V..- . •-i. 05
; :.09 92 72 . 7 O . i. : . i . L . 2l : D . O'7 0 . r J
■ ;L: j  H i 0~ ± r  ■ . '• i  3 — 13 2-. 04 - . 0 1
" I LO ^ ■ 1-2 Ho . i. ! * 2 f 3̂ • • •7. 7> . . -

------ - - — -
2 — b V . . b iC. - 34 2 ... 4 7 . “ 5 .j  . lAo ' 2

: ILO h L 2 -4 9? . u 2 . 40 1 4v..- . O . 43 0 . Do 0.U 4
• .L _7 n 1 - 4 .3 bb . 2* 9 . 7 : 12 . .T:tls b . b 1 0 . 0 7 O . i b

! LDJ H2 C-L be . 6 2 . 19 0 . 2 D ■j . 89 0 .0 4 0 .05
3. L : 2  L- 1 .1 r  / . 4 1 .3 4 D . i j o . ro 0 .0 3 O . Ob

\ l i i  Hi O -i 9777 1 . 4 1 U. 17 U . be 0 . 0 2 U. 10
T.Lii Hi 1-2 V / . 9 2 .4 9 U. i  ̂ 0 .3 5 0 . 0 2 0 .0 3
r i i l  Hi 2 -5 9 7 .5 i . 99 U. 13 0 . 2 6 O . 0 2 0 .0 5
i h i  HI 3 -4 9T7"5 i  . 9 1* O. i3 0 .3 3 0 .0 4 0 .0 5

: i l l  h i - 4 .4 9 b . 9 2 .2 5 0 .1 7 0 .5 5 0 .0 5 0 .0 7
) l IV M l O -I 9 9 .0 "2.9 •“* j  . 1 0 D . 28 0 .0 3 O „ U4
:I.L2  Hi 1-2 Ho . 2 I .  S i 0 . 1 0 t j , 29 0 . 0 2 0 .0 3
i 112 Hi 2 -3 9 / . 0 ~ i  4£L . *J--J U. 1 8 ’0 .6 3 0 . 0 2 0 .06
: 112 HI 3 -4 9 8 .2 1 .6 9 0 .1 4 0 .30 0 . 0 2 O. U2
! 112 Hi 4 -5 9 8 .5 i . 16 0 . 1 0 0 . 2 1 0 . 0 2 0 . 0 2

l

l
j
i -

I
I
I
I
I

I
1
i

II
tOMMENTS:

I
|This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry

(h on e : (089) 52 602 0  Fax: (089) 52 602 8  
e n d ig o  L a b o ra to ry

h on e : (0 5 4 ) 46  1390 Fax: (054) 46  1389 
r is b a n e  L a b o ra to ry
h one: (07 ) 3 2 4 3  7222  Fax: (07 ) 324 3  7218  

C h a r te rs  T o w e rs  L a b o ra to ry  
P ho n e : (077) 87  4 1 5 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P ho n e : (077) 42  1323 Fax: (077) 42  1685
K a lg o o r l ie  L a b o ra to ry
P ho n e : (0 9 0 ) 21 1457  Fax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 5 7 5  7654  Fax: (07) 575  7641
O ra n g e  L a b o ra to ry
P ho n e : (0 6 3 ) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P ho n e : (09 ) 249  298 8  Fax: (09) 249  294 2  
T o w n s v il le  L a b o ra to ry
P ho n e : (077) 79 915 5  Fax: (077) 79  972 9



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
I

ii

■

i
i

I

I

PAGE O f ! K

CONTACT
CLIENT

ADDRESS

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

5 T q f  f. j_ j  f

6T 1.5 3 5 ‘

. d U 1

ORDER No.: SAMPLE TYPE:i- 9 i  ! J : ■ PROJECT:

ELEMENT i . :a S 0 4 . 2 h 2G Zc.ZUZ f-igGGd K i . i r  82U5
SAMPLE NUMBER UNIT y 3 y 9 8 V

METHOD 0 2 9 0 0 2 9 0 0 2 9 0 5 2 3 ; hi29G 0 2 9 0
L.O.R. ' j  _ 0 . 0 1 U . 0 ■ . V _ ■J . 0 !. 6 . i J 1.

t L L ,  M . 5 - 5 . 9 9 6 . 0 1 .27 0 . 1 4 2 . 6 4 0 . 0 5 0 .0 4
'J '■? • _ 1 . 3 b 0 . 5 3 j  . r: 6 L- . ;: j. 0 . O'1-

7 L L 2 h 2 - i . b h 5 . i- 2 . 8  7 0 .2 9 j_ _ / i i C . 09 (J . 'J :
£j“ .l h b  . O 1 - 4b U . i  1 _ t i;j J . J  . ;Jh

! 1 i.6 r : i L “  -t. 9 8 . 6 ;j. _ 4 9 o . 10 •■J . 'h;* 0 . 0 4 0 . 0 2
r i . 5 -  . >-3 1’ • . b 1 . 'J 7 0 . -2 . 38 9 _ ■j. j_ :
: 1 Lb h i 3 - 4 9 8 . 0 1 .5 4 O. 10 6 . .'Ob 0 .  O’--
i : ,l h “ • 1 4 - b b . . . 5tt i j  . 1 1 9./
r j_ r-’s O -L V 9 .4 <0 . 0 1 0 . l i • J . ~h 0 . • V *
:  -.5 _ ~~ jC r b  . 5 _ . bb 3 . J _ : • .

9 7 . 6 : ’3. 0 . i .6 . 6 " ■ j . 0.3 ■j.
; .1 h i y ‘6 . .5 1 . U . G7 1 . 14 1- - --■> _ - Jc .
: - TO i £ 98  . 1 . 19 ' j ; j  ~ C . 1 : . ' «' >4 ‘J '"J y
: .. ...*4 h _ v -b . u 1 . .13 0 . 0 7 J . 5. ” ;j  _ ;3 2 . 1 .-1
' i  14 h i - i-4 9 7  . '1. 40 . bi 1 CJ. 12 ; j  _ 2 ' 0 . 0 2 6 ! *-3
! :  i - 1' “  1 hb . ^ - . b — 0 . ,i _ : 4 ■' * . V —. .J s
! 14 riy L -2 9 8 . 0 0 . 9b 0 . 1 3 O . 58 0 . 0 6 0 . 0 8
i l i d 9 6 .  4 0 . ^  7 0 .13 6  . cob •j _ . j 7 0 . Ob
r 1 i.5 H L L - 2 9 7 . 1 1 .9 4 (J. 16 J . 50 0 . 0 2 0 .0 .3

i l l 8 H i  v - 4 . 5 9 0 . 9 6 . 8 5 0 . 5 9 Ll . u 1 0 . 0 5 0 . 1
f L iS  H2 u - I 9 7 . 6 1 . 0 9 0 . 2 3 0 . 9 9 U . 0 5 0 . 0 2

F i 15 H2 1 - 1 . 4 9 5 . 5 3 . 4 3 0 . 2 2 0 . 8 7 0 . 0 6 0 . 9 6
7 L i b  h i 0 “  1 9 7 . 3 L . 66 0 . 10 O . 43 0 . 0 2 0 . 0 2
T 116 H i I~ Z 9 7 . 6 1 . b e O. i 0 0 . 2 5 0 . 0 6 0 . 0 2

- 2 . 9 9 6 . 3 L . 24 0 . 1 0 0 . 4 2 0 . 0 2 0 . 0 2
1116  H2 0 - 1 y /  . .5 1 . 5 5 > J . _i b >J. z-0 0 . 0 9 o . i .0

i 1 i.6 H i  [ - 1 . 8 9 6 . 3 1 . i 8 0 . 1 7 0 . 6 3 0 . 0 5 0 . 0 3
i l l 7 H I 0 - 1 9 7 . 4 1 . 0:8 U. 18 i . 06 O.Uc 0 . 0 5
T i  i  7 HI i - 2 9 7 . 1 L . 5 0 0 . 0 9 0 . 2 6 0 . 03 0 . 0 2
i l l /  H I 2-3 9 5 . 9 1 . 5 5 0 . 0 8 0 . 2 8 0 . 0 4 0 . 0 3

I

I
i
i

ki
i

■

i

■
i
Ki
i

p
i

COMMENTS:

This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry

J h o n e :  (0 8 9 ) 52  6 0 2 0  F ax: (0 8 9 ) 52 602 8  
^ B e n d i g o  L a b o ra to ry  
■ h o n e :  (0 5 4 ) 46  1390  Fax: (0 5 4 ) 4 6  1389 
^ B r is b a n e  L a b o ra to ry  
^ h o n e :  (0 7 ) 3 2 4 3  722 2  F ax: (07 ) 3 2 4 3  7218 

C h a r te rs  T o w e rs  L a b o ra to ry  
P hone: (077) 87  4 1 5 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P hone: (0 7 7 ) 42  1323  Fax: (0 7 7 ) 42  1685
K a lg o o r lie  L a b o ra to ry
P hone: (090) 21 1457  Fax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 5 7 5  765 4  F ax: (07 ) 5 75  7641
O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 F ax: (063) 601 1189

P e r th  L a b o ra to ry
P hone: (09 ) 2 4 9  2 9 8 8  F ax: (09 ) 249  2942  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  9 1 5 5  Fax: (077) 79  9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE of 18

CONTACT'-:- l o - -
CLIENT O L LL-'tK  8 iijL uG L L P L  

ADDRESS:
- B -

ORDER No.: SAMPLE TYPE:: -

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

r  r  u  8  0

.5 8 5 4

,  y  C

/ 9 6

ELEMENT OU4 . .rl; 02.003 ogCiliS 91 ao. 1 U 1 J r  S2'U5
SAMPLE NUMBER UNIT 4 -0

METHOD 9 2 9 0 9 2 9 0 9 2 9 0 0 2 9 0 9 2 9 0 9 2 9 0
L.O.R. 0 . i. ; : _ [) ' 0 . 0 1 2 . Lbs 2 . 2 1 0 . 0 1

: L L r- L -  a! 94  . 8 2 . 0 6 0 . 10 0 . 2 8 *_/ . CC 0 . 05
7 _ 17 H ' ; j~ l 6 6 . i. 2- . 2. ; j  ̂ : v O . 44 0 . 0 5 i s !
’ 1 i  / 61_ 1 -9 9 4 . 1 2 . 46 O . IB 0 .6 0 0 . 0 5 0 . 0 2

T 1 . 7 8 ^  4 - 66  . 7 i  . “ 6 0 . 1 1 ; \ is 0 . 23  - 0 . 05
T : 1 8 h i . 1 . 2 / 0 . 2 5 O . 9 4 0 . 0 4 0 . 0 2
f ; ‘ i~ 2 9 8 . 5 6 . 6 - 0 . 19 B . 6 e 2 . 05 0 . 0 8

l PS l;jl 9 2 . 2 o 0 . 23 l . >b 2 . 2c 0 . 02
_K-j _L:jv 6 b . 6 *• • 4. 0 . D ~ 1-. 26 0 . 08 . o :
L 2J5 .« 3 . 9 7 O. 13 0 . 26 0 . 05 2 . 22

' ’ii '“•4 . :J 2  2  ; 1 l  •. -  5 _ . c9 : . 2 2 . j
l Pli i. ’jo 9 0 .2 6 .9 9 O . 24 1 .2 9 . 2. 2_ rJ . 2 c
L 0 LOc- 9 b . c . 2b 2 . D o O . 22 • '• '• J. 02
u 9 LB f 94 . - 5 I''--' 2 .2  ; 2 ^5 2 . '72 0 . o .'
G-s 26 9 b . 9' r: . 16 2 . lb : j . 84 j . 0 6 ■\y

l PS lbv -1 S V -. . 1C 0 .1 3 o . 30 9 9 1 O . uZ
..:;8 110 9 6 . ’ 0 . 1 3 B . 8 ... - ,2 ... • • ‘ '•.* .- _ . v_- r_
BPS i l l 6 2 .  b 1 ..8 . •’ 0 . 4 4 0 . 9 5 0 . 0 4 0 . 0 7

1 22 9 6 . 9 :• r •. 17 2 . 2 6 2 79 < 0 . 0 1 0 . 0 1
l PS 111 9 4 . 8 8 .6 .3 0 .0 9 0 . 2 8 O . O i 0 . 0 2

: _ 0  4 i  14 Be . 2 . 97 0 . 8 4 U . 9 5 0 . 0 5 0 . 0 6
l Pl L _LO 9 0 . 8 5 . 4 8 0 . 2 8 i . 0 0 0 . 0 4 0 . 0 2
I-PS 116 9 2 . 0 6 . 5 7 0 . 3 6 1 . 4 8 0 . 0 6 0 . 0 2
LP5 164 8 7 . 0 1 0 . 4 8 0 . 5 2 U . 7 9 0 . 0 2 0 . 0 2
L °S i c b .6 5 . 3 0 0 . 14 0 . 0 2 <  U . 21 0 . 0 2
L'PS 166 9 3 . 5 6 . 8 0 0 . 11 0 . 0 9 < 0 . 0 1 0 . 02

1 »*\ ; 9 0 . 2 . 46 0 . 19 0 . 4 4 < 0 . 0 1 0 . 0 1
LPS 168 9 l . 5 /  .  So 0 . 10 O .  11 < 0 . 0 1 0 . 0 2
LPS 166 9 1 . 7 • .  26 0 . 1 1 0 .O 9 < 0 . 01 0 . 0 1
L P i 170 9 1 . 0 7 . 40 0 . 2 2 0 . 7 3 0 . 0 1 0 . 0 2
LPS 171 9 2 . 2 5 . 09 0 . 8 1 1 . 1 1 0 . 04 0 . 0 2

OMMENTS:

1 This is the Final Report which supersedes any preliminary reports with this batch number. - Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry

J h o n e :  (089) 52 6 0 2 0  Fax: (089) 52  602 8  
^ B e n d i g o  L a b o ra to ry  
■ h o n e :  (054) 46 1390  Fax: (054) 46  1389 
^ B r is b a n e  L a b o ra to ry  
^ r h o n e :  (07 ) 324 3  7222  Fax: (07 ) 3 2 4 3  721 8  

C h a r te rs  T o w e rs  L a b o ra to ry  
P hone: (077) 87 4 1 5 5  Fax: (0 7 7 ) 87  422 0

C lo n c u r ry  L a b o ra to ry
P hone: (077) 42  1323  Fax: (077) 42  1685
K a lg o o r l ie  L a b o ra to ry
P hone: (090) 21 1457  Fax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 575  765 4  Fax: (07 ) 5 7 5  7641
O ra n g e  L a b o ra to ry
P ho n e : (0 6 3 ) 601 1722  F ax: (063) 601 1189

P e r th  L a b o ra to ry
P hone: (09 ) 249  2 9 8 8  Fax: (09) 2 49  2942  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  9 1 5 5  Fax: (077) 79 9729
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A.C.N. 009 936 029

ANALYTICAL REPORT
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CONTACT: > ~ J 0 „ l I V - 7
CLIENT 0  L L I  £ 9  £  £ 0 

ADDRESS:
t' r  ijtj •<

L  f t  c .  l’-I L  c .

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

i A rr "C £ J

I) 5 ■ i , y -j- 
1 3 J 0 / • V 6

ORDER No.: SAMPLE TYPE:! " ft b Jib PROJECT:

ELEMENT 04.044 . onjiEJ L’SUUd f'igCli.i 0 = 0 x 2  \ r SlOib
SAMPLE NUMBER UNIT 7

METHOD 0290 9490 f'!290 9120 6 2 v0 9290
L.O.R. O . i O . O 7 :j . ;j .. ’ ’ . I' ■-1.5... 'j _ ’Jb

l 96 i i'z 9 1 . c —- >2 —; ‘J . ,L i ;\ -.7 ;• • ‘ y. 0 . 0 2
_ r’ •'’• • b . 94 U. jib .41- . -‘jb 0 . 0 2
L—■> 1/4 . . - Ob 0 . 2 0 O. T8 'J . \J . sJ i.
'u J i ■ b 4 . 4. :v. O^ ■J . Z _ . z z £.

* O’; i / 6 8 9 . 8 7 .4 2 \ j . b 1 l . S i 0 .0 4 0 . 0 2
• 4 •• /• ' •. '. ~c * \ ' j“ • - _ -  ̂ • — . ----- - - ----
L : b 9(J . z 6 . bo 1 .54 ■ J . ■̂‘-r Ji > (j1/

— ̂  < • •“ * ~ ' - . .. • -- - * - - - - —
L J b L 60 9 j; . 6 4 . , 5 O . 16 1‘. b : 0-. •'J ,i 0 .0 9
_!J o b~ 4 . j O . Z ■’ 0 . :;. 11 ‘ 'ib

■;.T.; . o ' • - 2 O . 14 :b . u 5 ■J . Ob
_ £i L Z -O . _ . - b . b - ■ _ ’V -■ - JsZ
u 9b 164 92. L 4 . U . LO ' J . 4 0-. 'Jb J . 0 i

... i ^ • ^' ‘ — . . - •' • w “ • — - “ • — - * -
L H b ] 04 . - 4 . ZZ . 1 0 O.  ̂3 < ;j. .'j _

* si 7 G. 7- >! s Z • 1 • * 2 • J“ ‘ - • — •• _ - — - - — —
L98 L6 6 9 4 .5 z  . ■ z O . 14 0 .5-4 0-. 0 e

• 69 ? ‘J  . 4 j_ b . 8 O. co - . lb . 15 . 14
; 7 j LVO 46 . U -• H4 O. i 1 ■J . z z O. 'jz . z  z

T yl 9 b . 4 4.. 23 0 . i 'j 0 .3 8 ■.). -98 U . o4
L98 192 94, v b . b s 0 . 1 0  . 0 . 3 / •b. CJ7 0 .1 4
•l y s 1 9 4 . 6 5 .3 6 O . _L r_ 0 . 2 6 ; j , 0 2 ;') ;‘*}y
' ^ b : 'y 4 7 z . 0 7  _ 4:0 u . be U . c 4 0 . OS 0 .0 4
L H b J9b 9 4 .4 * - b ± 0 . 15 0 . ^2 <0 . 0 1 ij _ (_i J
Lfto 1V6 / 6 . 2 2 0 .2 5 0 4 7 i . 35 u . 1 z u . u ••
L9b L '"J : i V . -r .0 0 . 2 1 9 .4 : r 1 •'* : i •'>b

198 6 b . 6 lb  . Ob 0 .2 9 1 .5 0 KJ - Z ■_' ■J .1Jz
f p X 199 • 8 4 .4 1 b>. b b u . 6 / 1 .7 2 0 . 0 7 „ ' j j  •
LHb 2GO as. 3 T 1 OO i. J. . 0 7 0 .5 6 V _ VJ; 0 .0 5 O. Ob
LPS 201 6 9 .2 8 .8 0 0 .4 9 ; ) X 0 .0 6 0 . Ob

COMMENTS:

i

I
I This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by client.

A lic e  S p r in g s  L a b o ra to ry  
^ h o n e :  (089) 52 602 0  Fax: (089) 52  602 8  
^ B e n d i g o  L a b o ra to ry  
■ h o n e :  (054) 46  1390 Fax: (054) 46 1389 
^ B r is b a n e  L a b o ra to ry  
■ h o n e :  (07 ) 324 3  7222 Fax: (07) 3 2 4 3  7218 

C h a r te rs  T o w e rs  L a b o ra to ry  
P ho n e : (077) 87  415 5  Fax: (077) 87 4220

C lo n c u r ry  L a b o ra to ry
P ho n e : (0 7 7 ) 42  1323 Fax: (077) 42  1685
K a lg o o r l ie  L a b o ra to ry
P ho n e : (090) 21 1457 Fax: (090) 21 6253
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 575  7654  Fax: (07) 575  7641
O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P hone: (09 ) 2 49  298 8  Fax: (09 ) 249  2942  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79 915 5  Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE / of l vm m  *. w

1 LABORATORY S i P F F 0 R 0
BATCH NUMBER 6 T ’- S 3  3 4

M  CONTACT: '-'H i O ... _. ’ 11 SUB BATCH 2
■  CLIENT J  L L F. ’/c.e Li fl L ; " A  ' --•» y  r ;; >- 4 No. OF SAMPLES c l A /

ADDRESS: DATE RECEIVED 0  3 * 2 ? j  V 6

•
r1 \ k - DATE COMPLETED 16, ••'■j “/ / <_• a

| PS .4 A . . £ - A  S - ;

ORDER No.: SAMPLE TYPE: ; '' k PROJECT

1 ELEMENT 2 6 2 2 4  . A L U 0 a 0 0 3 9 C 203 Maul KOI F e 2 u 3
S A M P L E  N U M BER UNIT A A 9

METHOD 2222 .92 y u 0222 0 2 9 0 02  V 2 0 2 9 2

1 ______________________ L.O.R. A . .2 ; ,;  j  L •:j _ ;j 4 0 . 1 - 2 . 01 • ; '

_  A S  202 : 1' . / 16.11 U . c-c 1.6 _ 2 . 2 6 0 . 0 4
■ ‘ * 2 -y • — o . >9 0 . 55 _ . 4 6 : _ ; _ : j ~ . 2 . 0 k
■  L A  2 2  4 6 9 . 6 2 6 .  £-6 4 . / b 2 . 0 2 2 . 2 5 ■J . 29

.A-.- 20-. 9 2 .  ■ , . :v 0 . 3 3 L-. 66 M ̂  ;j 2 0 . Ik
A S  .226 90 . S ' 7 . 65 — • 

'■.j  . a L :-S 2 . 0 4 • 4

■ v •! 5 . 13 Li. . J 6 < 2’ . 01 0 .0.--
L J0 ' iC o ‘ 6 “J 4 .  6 / 0 . 1 0 . k-2 <0 . 21 . 7 • 7 6

■ 5 . 7!j 2 . 2  7 1 . O0‘ ■J. 24 0 . 0 k
_ 6 A ~ —. L L-. 1̂ O c;j  _; j  '
w k A A . 6 . 36 O . 16 •_> . k 1 0 . • -• . Ok

I
' i. 2A..2 . A . . 5 .5 6 * : y 52.2 k _ . ..".7

1 3 £ i_4 94 . ;• 4 . 5 6 ■2. 09 j . 44 •■j . J  i a .
_ - :• • . i L i . i. L. j  j •. . 02 ■..■...

■ . 2 ; -A ■lie . J ; • j  2; IT C . 0  . 4 / 2 . 0 2 0 .  1 •.

1 94 . r .4.6  d. •7. 2 4 _ . 4 • 0 . 2  4
A S  2  Lb A . 4 i . 2 . 2 c : j  _ ■> 7 2 . •::y 0 . 2 3 2 .  13

J ' A y c. . 0 . 6 6 1 . L•6 0 .39 . -
■  L A  220 9 2 . 4 5 .0  7 0 . L 6 j  . 62 0 . 0 3 >._• , j_ il
■  LPS 22  i 9 5  22 3 . 2 7 0 . 2 3 3 0 . 2 b 0 . 10

A S  2 2 2 9 4 . 2 5 . 2 0 U . 16 0 . 9  / 0 . 0 4 0 .1 0
n 2 2 2 9 4 . 0 3 . 5 9 2 . 1 1 2 .  - 2 0 . 0 2 0 . 1 2
■  l PS 2 2 4 9 2 . 7 4 . / 2 . 1 4 0 . 7 2 0 . 0 2 2  . 12

A  2 >>5 '6 6 . 6 2 . 6 0 0 . 3 6 1 .2 6 0 . 0 5 0 . 1 2
m  L A  2 2 6 9 2 . 6 5 .  2 6 2 . 1 9 ■1757 2 . 2 3 2 . 1 2
■ v >7 9 3 . 3 5 . 3 6 U. .16 0 . 62 0 . 23 O. ' 0
m  LPS 226 9 2 . 1 6 . 6-5 2 .26 2 .25 2.01 2 .10

•LPS 229 9 2 . 6 5 . 62 0.21 1 .24 0 . 2 5 LO , / ' - t

■ 2bG 91.4 7 .43 0 .07 0 . 10 O.Gi 2 . 12I 2 2 : 9 1 . 3 6 . 20 0.14 2 . 22 0 .0 2 2 .12

M o m m e n t s

■
1■  This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.

A lic e  S p r in g s  L a b o ra to ry
P h o n e : (0 8 9 ) 52 6 0 2 0  Fax: (089) 52  602 8  

B R e n d ig o  L a b o ra to ry  
■ h o n e :  (0 5 4 ) 4 6  1390  Fax: (054) 46  1389 
^ B r is b a n e  L a b o ra to ry  
• h o n e :  (07 ) 3 2 4 3  7222  Fax: (0 7 ) 3 2 4 3  7218 

C h a r te rs  T o w e rs  L a b o ra to ry  
P ho n e : (0 7 7 ) 87 4 1 5 5  Fax: (077) 87 422 0

C lo n c u r r y  L a b o ra to ry
P hone: (0 7 7 ) 42  1323 Fax: (077) 42  1685
K a lg o o r lle  L a b o ra to ry
P hone: (0 9 0 ) 21 1457 Fax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 5 7 5  765 4  Fax: (07 ) 575  7641
O ra n g e  L a b o ra to ry
P ho n e : (0 6 3 ) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P ho n e : (09 ) 2 4 9  2 9 8 8  Fax: (09) 249  2942
T o w n s v il le  L a b o ra to ry
P ho n e : (077) 79  9 1 5 5  Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE S of i b'

1 LABORATORY 4  r  r  '  j  4  0

j BATCH NUMBER ^3 ' L 4  5  4  4

■  CONTACT: 3  4  J U  „  l  i  V  : SUB BATCH
|  CLIENT L ; L L  .L '■/ c K  L i  L  ■J  w  L :  _  d  P L  i  :  X  V ’ l i e  b No. OF SAMPLES v  -

ADDRESS: DATE RECEIVED 77 5 L/  .■ 1 b  b

4 U  •< 4 4 DATE COMPLETED . 4 4 ;  77 7  7  6 c

1
K 6 3  V  - - . 7 6 -  . i .  : L

1 ORDER No.:
H -------------------------------------------------------------------------------

SAMPLE TYPE:'.. 7  6 b  j  >■: PROJECT

1 ELEMENT 7 . 3 . 5 0 4 . 4 H 4 U 0 4 1 . U . 5 o g o o i t ' l r r . L 5 , X > ! F ' 5 2 0 5

S A M P LE  N U M B E R UNIT L b b \ .

m METHOD 3 4 6 0 3 4 6 0 d d b o 3 7 7 6 * 7 , i b L d b ' O 3 2 6 0

1 __________________________________ ;_________________________________
L.O.R. 'J  ■ 1 ■9 . - J .;. o .  o : . 7. ■L: .  J O . O i

■ 4 5 4 L  i .  d 7 0 .  7 6 •J . 7 . 7 ;b  .  O d : 0 . 10
1

J
5 4 . 4 7 . 0 . 6 4 7 7 . 1 3 J  .  _

4 d  : 11 : j .  1 . .

L P b  4 5 4 b ‘V .  L V  1 0 . 4 1 .1. . 0 . 0 3 0 . 1 0
i • w- -  
1_____  "  '  - i — .  z-b J  _ ^ ■J .  JL d ■ j . L :d j .  2. b

■  L - ; b  > 5 6 ;; r  4  _ b  .  / J : 77 .  1 5 4
0 . 0 4 0 . 1 1

■ d b  •' T  _  . 0 ■■ .  4 d 0 . . . .  b c 77- .  0 3 J .  j.4
d  d d C  C  .  b / : • .  ;: L 7 . 86 V  __ r*._h 7 7 .  1 4 0 . 4 2

■

b b b _ .  b ✓ £  . V b ; ;  _ ' • - 4 '  • ’ d . J  .  1 -

1
i d b 1 J 4 4 . 5 4  7 . 6 5 b . b b 4  - - 0 . 0 " ' b  .  d d

d -  _ 4 -  . - b o . _ o _  . _  . b 7 . ' .  ^  . 4 7.'  .  5

j 4 6 4 d r :  . .• b  - O r K l % 1 •5 /  ; ‘ L <:;■ . U  7 b .  i u

1 4 6 - . O 4  . 1 - . _ ' J ' I _ ' < ; : ' • ; 1
• 4 o c L - d  .  L 4 . 0 7 7 j . b e ‘: - ' J  . ; < U  - o  1 0 . 0 5

4 6 : 66- .  5 4 . 6 4 ■•.j. — d O  . 0 6 < b  . b  L 0 . 1 0
■ * ^ b b 6 4  . b  . d d b . .1 d •- . 4. d : j  _ 2

■  ^  ^ L b  .  L b  . b ' J b  - L b b . ^
, { \

O . O i . j .  2/

*T ‘ L ' 6 4 . 8 _ . I d -■‘ L  .  01 < 0 . 0 ^ • . 5  .  d  — 4 . 7 :

—  4 7 i 7 _ :'J 4 .  ■■ 4 \J  „ _  d O .  j 4 7 7 . 0  7 0 . 7 0

■
d  /  V '>* • . - J s . b  / ■J . _ 4 0 . 4 d <0 .  7 1 0 . 77*: '

"  L ° 3  4 . - 4 6 6 . 7 b  - d b •0 . i  L o . :
.1

< 0 . 0 1 0 . 4 4

L - P b b i o 6 5 . 5 Z  . : 6 : j  .  1 9 b .  b 0 . 0 1 0 .  i U

1 b o  / 6 ;  . i 4 . U . 5 0 . 7  i 0 . 0 5 0 . 0 1 0 . 1 0
P 4 . 5 8 9  b .  3 5 . 4 0 0 .  i  7 0 . 4 4 0 . 0 2 0 . 0 6

L H b  4 . 4 4 d  /  .  c 4 . 0 . 5 0 . 0 6 0 . 0 4 < 0 . 0 1 0 . 0 6

■  i _ 5 3 4 4 0 6 4 . 6 4 . 7 0 0 .  ± 4 L b  L < 0 . 0 . 7 0 . 1  - J

■  L . 5 b  5 4  L 6 5 . 0 b .  b b O .  i b ‘ t j  _ 0 . 02 0 . 1 6

■_ 5  b V 5 .  ~ 2 .  “ 3 u .  1 3 0 . 4 0 . 0 1 0 . 1 1
L 66 4 4 3 6 c  .  6 d  - b - 4 0 . 7 4 0 . 7 8 0 . 0 4 0 . 1 0

1 7 0 4 6 5 . 4 5 . 0 4 0 . 3 3 1  - L 6 u .  o 5 0 .  l i

■  L H 5 /  0 4 9 7 . 0 4 .  O S 0 .  l i 0 . 3 4 0 .0 2 0 .  ±0

C o m m e n t s :

1

1  .BThis is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry  

^ h o n e :  (089) 52  6 0 2 0  Fax: (089) 52  6 0 2 8  
^ B e n d ig o  L a b o ra to ry  
■ h o n e :  (054) 46  1390 Fax: (054) 4 6  1389 
^ | r i s b a n e  L a b o ra to ry  
^ h o n e :  (07 ) 3 2 4 3  722 2  Fax: (07 ) 3 2 4 3  7218  

C h a r te rs  T o w e rs  L a b o ra to ry  
P hone: (077) 87  4 1 5 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P ho n e : (077) 42  1323 Fax: (0 7 7 ) 42  1685
K a lg o o r lie  L a b o ra to ry
P ho n e : (090) 21 1457 Fax: (0 9 0 ) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 575  7654  Fax: (07 ) 575  7641
O ra n g e  L a b o ra to ry
P hone: (0 6 3 ) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P hone: (09) 249  2 9 8 8  Fax: (09 ) 2 4 9  2942  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  915 5  Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE of

CONTACT: 
CLIENT: Ij ; 

ADDRESS:
> 4

4!L:

ORDER No.:

KLM v 4 c b =■ 1 ‘ 1

SAMPLE TYPE:4V Pbor>

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

::: : A  r  r  i  j  4 :

SAMPLE NUMBER
ELEMENT

UNIT
METHOD

L.O.R.

- . A b i j . bhbLi

Mb 40
i!. :

.SCUi
4

fTbVC
4 4 4

T ig L L li
k

U
4 . 0 1

MEL I

4-40
4 . .

K _ ,  i 
4

4444

■ — s . \ J - J

>1440

LPb 706
.

L4b 706
, \J--j

Lab  7 LO 

L -:b / I 

L- b̂ / L4
_'-b .4.-
L 'rJ -7b / L o

V? . W 
Vb . 1

■t‘ /  _ \

V; b

bb. 
V /

k  .  L O

■ ; & ■
£ L  . ... _

1 . 4  7

i .  i-i

L. 4k

k .  4 k  

< : ; .  J  .

■J. 10 
0 . D 8  

0 . 1 /  

0 .  U d  

0 . 10 

0.4  ~* 
0 .1 0  
0 . 04

0 . i i  
0 . 04 

O . 00 
4 .4 -

0.60
■ b"6
0 . 6 4

0.74

0 . 0 4  
:; j  ;
0 . 0 b  
:j _ ^
• J . 0 :‘ 
0 . 7'6 
0 . 0 4

0 . 0 4  

0 .  O t - 

0 . 0 4  

0 . 0 4  

0 . 0 4

*- . _ k
o .
0 . 0 4  

0 . 0 4

O  .  i O

OMMENTS:

~his is the Final Report which supersedes any preliminary reports with this batch number. ■ Results apply to sample(s) as submitted by client.
c e  S p r in g s  L a b o ra to ry
one : (089) 5 2  602 0  Fax: (089) 52 6 0 2 8  

e n d ig o  L a b o ra to ry  
one : (054) 46  1390 Fax: (054) 4 6  1389 
s b a n e  L a b o ra to ry

'hone : (07 ) 324 3  7222 Fax: (07) 3 2 4 3  721 8  
C h a r te rs  T o w e rs  L a b o ra to ry
P hone: (077) 87  415 5  Fax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P ho n e : (0 7 7 ) 4 2  1323 Fax: (077) 42  1685
K a lg o o r lie  L a b o ra to ry
P hone: (0 9 0 ) 21 1457  Fax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 5 7 5  765 4  Fax: (07 ) 575  7641
O ra n g e  L a b o ra to ry
P hone: (0 6 3 ) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P hone: (09 ) 249  2 9 8 8  Fax: (09 ) 249  294 2  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  915 5  F ax: (077) 79 972 9



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE ]_ij of l ‘s3

:
LABORATORY: v j 4r'HJHD

BATCH NUMBER: 3 T i 5 3 S 4
M  CONTACT: :___ IV:; -n SUB BATCH: U
:■  CLIENT: J Cl \'r. -.c Cl. 3 .  3  1 :  i  0  P  L t  r< V Oj O No. OF SAMPLES: i  5

ADDRESS: DATE RECEIVED: u i ; O / /  9 61 _ ' >4 DATE COMPLETED: 1 3 i j  • f  9b
;■ H  h I  i .— c .  b .- c 1 : ..

ORDER No.: SAMPLE TYPE: ■■' r' i:'J PROJECT:

fli ELEMENT PLoiC.i

S A M P LE  N U M BER UNIT 4
METHOD i

L.O.R. J  -

L 0 “ i. U , 02
■ - -4 L! ' 5
■  : L 0 1 i. V-d- O . <Sy.

' 1 ‘ ‘ ■ Jj — y . j  y.
m 0 . O i
■ "J _ : /  3

: i 'J i  “ > ;J"_ ; j _
..“_1 :j „ ;;v

1
■

O . O i

_L bl ■J .-J> 
■ ;

1 ... 0-4 V . 3 i

M  L jS .  : v l O . O i
■  __ — c. 4-.  'J>

: i ' J i  r:v • J  . C J 4

V o . o i
■  J j S  r*  L 0 . O i

l HL ::  4 O .  06
■  !( } . :■  h i o - 1 O - O i
■  f i.0 3  h i  L~ i 0 .  O i

r L O i  h i  - — y 0 . 0  ■

a  ! I3J4 ~ l  C--i 0 . 0  L

■  ! 104 . _ y O.U1
“  f i0 4  H i 2 -3 u . 0 i

I 104 H . l 3 -4 O. O i
1  f L04 hi, 4 -3 U .O i
1  1014 H i 3 -6 U . O i

M oMMENTS:

HThis is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.
ic e  S p r in g s  L a b o ra to ry

5h one: (089) 52  6 0 2 0  Fax: (089) 52 6028  
e n d ig o  L a b o ra to ry
h one: (054) 46  1390  F ax: (0 5 4 ) 46  1389 
r is b a n e  L a b o ra to ry
h on e : (07 ) 3 2 4 3  722 2  Fax: (07) 3 2 4 3  7218  

C h a r te rs  T o w e rs  L a b o ra to ry  
P ho n e : (077) 87  4 1 5 5  Fax: (077) 87 4220

C lo n c u r ry  L a b o ra to ry
P hone: (0 7 7 ) 42  132 3  Fax: (077) 42  1685
K a lg o o r lie  L a b o ra to ry
P hone: (0 9 0 ) 21 1457 Fax: (090) 21 6253
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 5 7 5  765 4  Fax: (07 ) 5 7 5  7641
O ra n g e  L a b o ra to ry
P hone: (0 6 3 ) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P hone: (09 ) 2 4 9  2 9 8 8  Fax: (09 ) 249  2942
T o w n s v il le  L a b o ra to ry
P ho n e : (0 7 7 ) 79  9 1 5 5  Fax: (077) 79  972 9



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE i  1 of j_ k

LABORATORY: o T A r r U R D
BATCH NUMBER: S F i. S b S 4

CONTACT: >: 'J _ •_ '/ i r. SUB BATCH: 0
CLIENT: i J L l_ : ■ /1 h r t i . .. I-! 1 -2 A L O t K V L r b O No. OF SAMPLES: 2 b 20

ADDRESS: DATE RECEIVED: : j i •' u / / o 6
- o L ’* - DATE COMPLETED: 1 x ' 0 / / 2 6

iv!L LPHLM _ c. b A 2 i. i

ORDER No.: SAMPLE TYPE:i 'v' p -J >',• PROJECT:

ELEMENT AL '*'■ )b
S A M P L E  N U M BER UNIT 4

METHOD 0200
L.O.R. . o ..

! !.U4 h i ' O “ L 0 .0 2
! ;u 4  h - .2 . O j t -

f i .04  H2 2~0 O - 02
' L04 H- ■J.. Or
: 1 fJ D : : L ~ L O . 02

- 1. ™ ■J . 'JV
: iOb ”  .. n ~ wi 0 . ;1

.V-- _ ; jv
: LUO • : L 4 _ ■J. o L

: :.:;6 J — i U . 06
.. .Jo ri _ - ~ • ; . ‘J--‘

: iOo r 4l ■“ .2- ■J . O.v
0..O i ■O . Z-

•'LU6 r 2 U - I U . 00
‘j  m' y j

: LU6 n> 2 ~~ . C 0 . 04
•‘1 j . H L o - : O . Co
1 1 0 / ri L L~.' O . OO
!' i O /  H. £ O 0 .0 2
i IU  / r i :  b~4 O .O i
i 107 Hi 4 -S 0 .0 2

F IU7  KL 6 ~ S . 4 ■O. 04
n o /  h ' o - i 0 . 0.1
: 1 0 / :~-2 L-y O .O i

i 1 0 • H2 4 - j . S 0 .0 2
F Lu /' hr U~L 0 . 0 L

F i U A r l i  1 - o . 2 0 . 00
1107 H4 0~1 . 2 0 . 00

■  ‘ 108 Hi o~i 0 .1 0

OMMENTS:

1

This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P hone: (089) 52  6 0 2 0  Fax: (0 8 9 ) 52  602 8  

( B e n d ig o  L a b o ra to ry  
■ l o n e :  (054) 4 6  1390  Fax: (0 5 4 ) 4 6  1389 
^ v i s b a n e  L a b o ra to ry  
■ l o n e :  (07 ) 3 2 4 3  722 2  F ax: (0 7 ) 324 3  7218  

C h a r te rs  T o w e rs  L a b o ra to ry  
P ho n e : (077) 87  4 1 5 5  F ax: (077) 87  422 0

C lo n c u r ry  L a b o ra to ry
P hone: (077) 4 2  1323  Fax: (077) 4 2  1685
K a lg o o r lie  L a b o ra to ry
P hone: (0 9 0 ) 21 1457  Fax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 575  765 4  Fax: (07) 575  7641
O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 Fax: (0 6 3 ) 601 1189

P e r th  L a b o ra to ry
P hone: (09 ) 2 4 9  2 9 8 8  F ax: (09 ) 2 4 9  2942  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  9 1 5 5  F ax: (0 7 7 ) 79  9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

1

ANALYTICAL REPORT
PAGE L 2 of

LABORATORY: 5 1 H r r U H U
BATCH NUMBER: H T L b 3 S 4

I CONTACT: H2 J U L. V H SUB BATCH: U
| CLIENT: J  L. L i t  K I T . : j  _  5 5 _  G - -  L  o :: K V I L  55 No. OF SAMPLES: 2  5 Z

ADDRESS: DATE RECEIVED: 0 5 i 0 7 / 2 5
: ; 5G \ 2 4 DATE COMPLETED: i  :d i ;j  / / y a

j ^ L p X h f l  v A . . 5  5 4  ; ■ I  / 1

ORDER No.:
1--------------------------------

SAMPLE TYPE::.; v  ̂ 5 PROJECT:

ELEMENT S e< ' j j j

S A M P LE  N U M BER UNIT G

| METHOD r—'rG

1 L.O.R. 5 • 4

■ : L : ;y  "  • 5. "A G . G5-
: .Ob m i  , - i .  y G . O-

1 i.uy ^ u - i G . 02
; ; - ± .  ZZj .. g; A.

1
U ~ 1 U . JC

• :.UV ~ i u ““ 1 G . Gi;

: :
i  -> i'j . :j<c

5-4 G . G >
-  -  . V - :.:4

- U V  -V u - L •J .  'J~
j.

i
■' ■ *

| : L L0 -  i ; ;
; L1 '...• ~ 1 ' ; _ , J > :

: i .LU  H I  - - 4 .5 ‘ ; O

1 ! : ^ ; j -  i _ . J V

! l J.U H2 i - i .  ? O . GG
r 1 1 ,i h i O - i 0 .0 2

I f i l l  HI i - 2 O.0 5
■ : ; . h l

• i__i: 0 .0 5
i 1 1  i  ri 1 5 -4 G . 0 5

r i i :  h i  - - 4 .  i u . U .5
: 1.12 HI G-L G . 04 |
i 1 1 2 H I i -2 0 - 02
Pi 12 H i 2 -5 O . 06

1 rn v  hi 5 -4 0 .0 2
T112 HI 4 -5 <U.  (J l

r
i
i

i

i

i

i

i

i

i

i

COMMENTS:

I
jThis is the Final Report which supersedes any preliminary reports with this batch number. ■ Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry

^ £ h o n e :  (089) 52 602 0  Fax: (0 8 9 ) 52  602 8  
^ ■ e n d ig o  L a b o ra to ry  
■ h o n e :  (054) 46  1390  Fax: (0 5 4 ) 46  1389 
^ | r i s b a n e  L a b o ra to ry  
■ h o n e :  (07 ) 3 2 4 3  7222  F ax: (07 ) 324 3  7218  

C h a r te rs  T o w e rs  L a b o ra to ry  
P hone: (077) 87 415 5  Fax: (077) 87 422 0

C lo n c u r ry  L a b o ra to ry
P hone: (077) 4 2  1323 Fax: (077) 4 2  1685
K a lg o o r l ie  L a b o ra to ry
P hone: (090) 21 1457 Fax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 5 7 5  765 4  Fax: (07) 575  7641
O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P ho n e : (09 ) 249  298 8  Fax: (09 ) 249  2942
T o w n s v il le  L a b o ra to ry
P hone: (077) 79 915 5  Fax: (077) 79  972 9



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE i C of lb

1
LABORATORY: S i S r f V H V

BATCH NUMBER: b i L i  i  i  4
■  CONTACT: J h l i  V : i. SUB BATCH: h
1  CLIENT: U i_ i— i > lit • _  . l_ t K V i h h l No. OF SAMPLES: i  i s

ADDRESS: DATE RECEIVED: h i f U ■ <■ V c-
= :J-\ DATE COMPLETED: 1 b '' h / /  h 6

■ KcLI v'ALh hP r J- : l

ORDER No.: SAMPLE TYPE:.!- ho hr; PROJECT:

ELEMENT PLiOb
SAMPLE NUMBER UNIT -v.

METHOD
^B L.O.R. h . .1 •

_  : LLA h i  ; . ------- . u 0 . c;i
■ ■J-~ .. O. h i
B  ■ 1. Li -v - 1 .  b 0 . 04

- u-.-. h . h i
h .  h i
i .  h i

: i.i- n !. i~4 •J Chi
-

■ I ■•J L i  . h i
■h.  h i

- i.6 r .i  i~ i .V U .  h i
■ _* -  - • - ! *

■  L— A. ,£ C .  C'Z
■ 1 -  -  -  _ s. ~J •J -  'j -

■ ..J •H-

I ’ J U .  h i
: i. 14 h i  A—A ( j ,

1 .• •— u -_ ' j .  h i
■  1~A h .  h i
■  h i  Hi — y _ O.  h i

! Lib h i  (j—i U .  04
■  i 'i i b  nA A- 1 .4 O .  h i
B  116 H'L U -l U .  h i

! ± .16 n i ±—'S O.  h i
h  ■ L16 h i .  y U.Ol
■ o -  i h .  h i

: t 16 h i  i - i . 8 0 . 04
i 11/ h i u - l U -  h i

■  ! i. 1 f h i  I - i O .  h i
■  111/ HI i ~ i U.U1

JpOMMENTS:

MThis is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry

J h o n e :  (089) 52  6 0 2 0  Fax: (089) 52 602 8  
^ B e n d i g o  L a b o ra to ry  
■ h o n e :  (054) 46  1390 Fax: (054) 46  1389 
^ B r is b a n e  L a b o ra to ry  
■ h o n e :  (07 ) 3 2 4 3  722 2  Fax: (07) 324 3  7218  

C h a r te rs  T o w e rs  L a b o ra to ry  
P ho n e : (077) 87  4 1 5 5  Fax: (077) 87 422 0

C lo n c u r r y  L a b o ra to ry
P ho n e : (0 7 7 ) 42  1323 Fax: (077) 42  1685
K a ig o o r lie  L a b o ra to ry
P hone: (0 9 0 ) 21 1457 Fax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 5 75  765 4  Fax: (07) 575  7641
O ra n g e  L a b o ra to ry
P hone: (0 6 3 ) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P ho n e : (09 ) 249  2 9 8 8  Fax: (09 ) 2 49  294 2
T o w n s v il le  L a b o ra to ry
P ho n e : (077) 79  915 5  Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
f
i

i
i

i

i
.

i

PAGE 14 of

CONTACT H J !___ 1 ;
CLIENT -JL1. L > c.~: 

ADDRESS:

- ... 1' i V H  !

ORDER No.: SAMPLE TYPE:?- -

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

. )  0

SAMPLE NUMBER
ELEMENT 

UNIT 
METHOD 
. L.O.R.

I
i
I

I
I

I

I
l
I
i

I
i

I

- i b

• r i b

L ;  ~ b

’ L i e  ~  _

! L Lhs ni  l.~>

L U 4

L_ee Ljh 
■

■_"'b :.; ;b

L e b  ^  - b  

. . . e  : . . .  :. 

L H b  1 c b
! . S_• __ :

LHb L 14
-:.<b • I::-
L ’Pb 116
LPb 164
l P'o 14b
LHb 166
LHb 16/
LHb 166
LPb IcV
LHb L ‘O 
L.20 1 71

0. bb 
_ :J L ;  

u  .  0 >  

U . ' J ±  

U .  L ' b  

U . 04 
0  .  O b  

O . G i

v  b  . :  j  _ 

0 .  ? j -

0  .  - J b

0 . 0 1

<0.01 
0 . 0 >  

<0.01 
<0.01 

0.00 
<0.01 

0.02 
0 . 0 0  

G . U L

<0.0.L 
0.01 
0.01 

< 0 . 0  i. 

0 . 0 0  

(j. 02

COMMENTS:

^This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by client.

p i

K'
'

i

A lic e  S p r in g s  L a b o ra to ry
P hone: (089) 52 6 0 2 0  Fax: (0 8 9 ) 52 602 8  
B e n d ig o  L a b o ra to ry  

h one: (054) 46 1390 Fax: (054) 46  1389 
Brisbane L a b o ra to ry
h one: (07) 3 2 4 3  722 2  Fax: (07 ) 3 2 4 3  7218 

C h a r te rs  T o w e rs  L a b o ra to ry
P hone: (077) 87 4 1 5 5  Fax: (077) 87 422 0

C lo n c u r ry  L a b o ra to ry
P ho n e : (0 7 7 ) 42  1323 Fax: (077) 42  1685
K a lg o o r lie  L a b o ra to ry
P hone: (0 9 0 ) 21 1457 Fax: (090) 21 6 2 5 3
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 575  765 4  Fax: (07 ) 5 75  7641
O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P hone: (09 ) 249  298 8  F ax: (09 ) 249  294 2  
T o w n s v il le  L a b o ra to ry
P hone: (077) 79 9 1 5 5  F ax: (0 7 7 ) 79  9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
I
i

I
I

I
i

i
(
i

i

i

i
i
i

i

i
i

i

i

i
i

I
!1
I

I

PAGE of i b'

CONTACT: J  LI-.. l IV '-H
CLIENT: ULLLVtK L h u L U b l L P  

ADDRESS:
P L bub 2 4 
M ULPH tM  V S L h bP

ORDER No.: SAMPLE TYPE:: - “ H:

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

b ! A r r UH L 
S T 1 S 3 5 4

Ob / 0 O / o

S A M P LE  N U M B E R

ELEMENT
UNIT

METHOD
L.O.R.

4 . .  5

LHb
L ' - o

L'Hb

LHb
L'Pb
..“ b
L ib

L °b  
: " S  

LHb 
: < -.
LHb
LHb
LVb
LPb
LHb
LHb
LHb
LHb
LHb
LHb
LHb
L °b
LHb
LPb

L ' r i

4. ’’ S j

1 : 4

1 / 6
i  -• :

l  / b  

— ' 
LoO 
I’d i  
Ibb 
_b5 
1 . B 4  

i b b  

Lbc 
I'd / 
Lbb 
Ldv 
L H C  

1V 1 
19> 
i 9 i
IV  4
•95 
IV  6 
IV /  
IVB 

IV 9  
200 
201

O . O I

0 .0 1

0.02 
:j _

L  0 _

:  .  : j v

: ;  ‘ i -.

:j _ U2 
<0 .01  
: :
0 .0  1 
0 . 00 
0 .06  
0 . I  ? 
0 .0 5  
0 .0 4  
0 .0 6  

. 02 
0 . Ob 
0 .0 2  
0 . 0b 
0 .0 2  

<0 .0  1. 
0'. Oj. 
O . 0 I  

0.02

COMMENTS:

i

I
I This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.

A lic e  S p r in g s  L a b o ra to ry  
^ h o n e :  (089) 52  6 0 2 0  Fax: (089) 52  6 0 2 8  
^ B e n d i g o  L a b o ra to ry

h one: (054) 46  1390 Fax: (054) 46  1389 
^ B r i s b a n e  L a b o ra to ry  
■ P h o n e :  (07 ) 3 2 4 3  722 2  Fax: (07 ) 3 2 4 3  7218  

C h a r te rs  T o w e rs  L a b o ra to ry  
P hone: (077) 87  4 1 5 5  Fax: (077) 87  4 2 2 0

C lo n c u r ry  L a b o ra to ry
P hone: (0 7 7 ) 42  1323  Fax: (077) 42  1685
K a lg o o r lie  L a b o ra to ry
P hone: (0 9 0 ) 21 1457 Fax: (090) 21 6253
N e w  Z e a la n d  L a b o ra to ry
P ho n e : (07 ) 575  765 4  Fax: (07 ) 575  7641
O ra n g e  L a b o ra to ry
P hone: (063) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P hone: (09 ) 249  298 8  Fax: (09 ) 249  2942
T o w n s v il le  L a b o ra to ry
P hone: (077) 79 915 5  Fax: (077) 79  9729



AUSTRALIAN LABORATORY 
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CONTACT: r  0 O ■_ •_ 1 V ■- 3
CLIENT: J  L L ■/hK L clL j L I l h L 

ADDRESS:
U' 0 ^ 0 \  4 4
: 1 :... L r -  K  C  :'•! V  r L L  ^  4

ORDER No.: SAMPLE TYPE::.-' v p

LABORATORY: 
BATCH NUMBER:

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

i  I'a .f furo
b I 15 i  S 4

{  )  <  . ; . • 4  s

> ' - /  '‘ "J Ij:

SAMPLE NUMBER
ELEMENT

UNIT
METHOD

L.O.R.

L-P'~ 404 O. 04
i.0;: 403 0 .04
LP':j 4U4 0 .0 4
4-'3 y.j-; O. /
L'Hb 406 f j _ (jV
L. - l / ‘J '■ O. O
LPb O.Ol
— »-■ -- - .
LPb 410 O.Ol

4- .1 <0: . 0.1
: <oo :
•_ ■■■■ 40 ;J . 'Jo
Lbb >L4 0 .0 4

4 ..b 0 . 0’b
^4-3 4 16 O. 11

043 V ia 0 . Ob
l; 4 ib n . ? j

L43 440 0 .0.1
441 0 .0 4

L4L 444 <0.01
444 < 0.01

lhl 444 <O .0l
LF3 44b 0 .0 4
LR-: 446 U . Ob

44 ■' 0 , 0 1
LHb 443 0 .0 4
LP3 444 0 .0 4
LPL 430 0 .0 4
LF3 431 0 . 0b

OMMENTS:

I This is the Final Report which supersedes any preliminary reports with this batch number. ■ Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P hone: (0 8 9 ) 52  6 0 2 0  Fax: (0 8 9 ) 52 6028

Ie n d ig o  L a b o ra to ry
hone: (0 5 4 ) 4 6  139 0  Fax: (054) 46  1389 
r is b a n e  L a b o ra to ry

h one: (07 ) 3 2 4 3  722 2  Fax: (07) 324 3  7218 
C h a r te rs  T o w e rs  L a b o ra to ry  
P hone: (0 7 7 ) 87 4 1 5 5  Fax: (077) 87 422 0

C lo n c u r ry  L a b o ra to ry
P hone: (0 7 7 ) 42  1323  Fax: (077) 42  1685
K a lg o o r l ie  L a b o ra to ry
P hone: (0 9 0 ) 21 1457 Fax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 575  765 4  Fax: (07) 5 75  7641
O ra n g e  L a b o ra to ry
P ho n e : (063) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P ho n e : (0 9 ) 2 4 9  2 9 8 8  Fax: (09) 249  294 2
T o w n s v il le  L a b o ra to ry
P ho n e : (077) 79 915 5  Fax: (077) 79  9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE o f  j . a

LABORATORY: S f A r F U ft J
BATCH NUMBER: b ! I  b b b 4

CONTACT: -i J  O l l i vc - i SUB BATCH:
CLIENT U L L i. 7 c X Li C U L_ U 1 U A L No. OF SAMPLES: 25  b

ADDRESS: DATE RECEIVED: 0 5 / 0 / / 7 b
7 o . 2 o 24 DATE COMPLETED: 1 b /  0 7 /  v 6
7 0  L:4b. LM '/A L i£ 4 4  b i  / L

ORDER No.: SAMPLETYPE/JV 2 b U r! PROJECT:

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

SL205

i

i
i
i

1

Lbb 252 U .O I
-b: 255 O.O.L

Lbb 2 i 4 ( j . 02
.~ll 22.0 0 .0 6
Lbb 256 ■J. 05
: i L  i j .  ! 0 .0 6
Lbb 25b O. 16

257 0 .0 5
Lbb 240 0 .0 4

“ b 2-.L O.. 25
Lbb 464 0 .0 2
_ b 6 466 < L1 . . J :
Lbb 466 0 .0 5
. l  45 / <0 . 0 /.
L_bb 46b O .O i

< 0 . 0 i
Lbb 4 .-'U <0 .0 1
_bb 4 V i D - 0 5
Lbb 4 /2 O .O I
: 555 O.Oi.
L^b 5.5 6 0 .0 2
Lbb b 3 7 O .O i
Lbb 53b 0 .0 .5
• P Z'Jty 0 . 0 1
Lbb 540 O .O i
Lbb 5.4'L <0 .0 1
Lbb 542 <0 . 0 :
Lbb 545 O .O i
Lbb 704 0 . 02
Lbb /Ob O .O i

I
A
PI

I'1

i
I

COMMENTS:

This is the Final Report which supersedes any preliminary reports with this batch number. ■ Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P hone: (089) 52 6 0 2 0  Fax: (089) 52 6028  
B e n d ig o  L a b o ra to ry  

h one: (054) 46  1390  Fax: (054) 4 6  1389 
B risbane L a b o ra to ry
h one: (07) 3 2 4 3  7222  Fax: (07 ) 324 3  7218 

C h a r te rs  T o w e rs  L a b o ra to ry  
P hone: (077) 87 4 1 5 5  F ax: (077) 87  4220

C lo n c u r ry  L a b o ra to ry
P hone: (0 7 7 ) 4 2  1323  Fax: (077) 42  1685
K a lg o o r lie  L a b o ra to ry
P hone: (0 9 0 ) 21 1457  Fax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 5 7 5  7 6 5 4  Fax: (07) 575  7641
O ra n g e  L a b o ra to ry
P hone: (0 6 3 ) 601 1722  Fax: (063) 601 1189

P e r th  L a b o ra to ry
P hone: (09 ) 249  2 9 8 8  Fax: (09) 2 49  2942
T o w n s v il le  L a b o ra to ry
P hone: (077) 79 9 1 5 5  Fax: (077) 79  9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE of L8

CONTACT: MR J U L L i V c *
CLIENT: U L L I  V t  K G t  ■ J L LI G £ 0 A L b t K V l G h b  

ADDRESS:
P U SiJX ' 4

MCLAKbM VALc. bA -• 1 7' I

ORDER No.: SAMPLE TYPE::-v u-.

LABORATORY: 
BATCH NUMBER:

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

S I A F F 0 H Li
b T i 5 3 5 4
U

G 5 2

0 3 / 0 ? / 9  6 
I  ' a  /  O  /  /  9  6

SAMPLE NUMBER
ELEMENT

UNIT
METHOD

L.O.R.
(j

LPS £06 <O.Oi
i_Pb :'U7 <0.01
LPb £08 < 0 .O i
LPb K r i < 0 .01
LPb / 10 O .O i
. : jv  T-. :. . ..J .' .L . O.Ob
LPb 712 O.Oi.
L>b / I 3 O .O i
LPb 7 14 O .O i
Li"* b / i d <0.01
i_Db 716 < 0 .O i
LPb 717 '< 0 .0 1

OMMENTS:

This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by client.
A lic e  S p r in g s  L a b o ra to ry
P hone: (089) 52 602 0  Fax: (089) 52 602 8  

■ £ e n d ig o  L a b o ra to ry  
■ h o n e :  (0 5 4 ) 46  1390 Fax: (054) 46  1389 
B r i s b a n e  L a b o ra to ry  
■ h o n e :  (07 ) 324 3  7222  Fax: (07 ) 324 3  721 8  
^ c h a r t e r s  T o w e rs  L a b o ra to ry  

P hone: (077) 87  415 5  Fax: (077) 87 422 0

C lo n c u r r y  L a b o ra to ry
P hone: (077) 42  1323  Fax: (077) 42  1685
K a lg o o r lie  L a b o ra to ry
P hone: (090) 21 1457 Fax: (090) 21 625 3
N e w  Z e a la n d  L a b o ra to ry
P hone: (07 ) 5 75  765 4  Fax: (07) 575  7641
O ra n g e  L a b o ra to ry
P ho n e : (0 6 3 ) 601 1722 Fax: (063) 601 1189

P e r th  L a b o ra to ry
P hone: (09) 249  2 9 8 8  Fax: (09 ) 249  294 2
T o w n s v il le  L a b o ra to ry
P hone: (077) 79  915 5  Fax: (077) 79  972 9



APPENDIX E

CALCULATION OF W EIGHTED AVERAGE GRADES

FO R HAND AUGER HOLES



Traverse Hole M etres

1 1 0-1.0
1.0-1.7

2 0- 1.0
3 0-1.0
4 0-1.0
5 0-1.0

2 1 0-0.85
2 0 - 1.0

1- 2.0
2-2.7 
Av

3 0-1.0
1-1.5 
Av

4 0-1.0
1-1.3
Av

5 0-1.0
1-1.3
Av

6 0 - 1.0 
1- 1.8 
Av

7 0-1.0 
1- 1.2
Av

8 0- 1.0
1-1.75

Av
9 0-1.1

1 0  0 - 1 . 0  

1- 1.2 
Av

11 0-1.0
1- 1.8 
Av

12 0- 1.0
1-1.9 
Av

13 0-1.0
1-1.7 
Av

14 0-1.0
1-1.9 
Av

Gypsum Salt Carbonate

77.0 0.76 21.1
37.2 1.45 53.2
59.5 1.30 33.3
63.1 1.65 27.7
86.0 1.00 9.25
82.0 2.80 9.25

84.8 0.70 12.3
88.5 0.12 8.15
85.5 0.17 10.8
84.7 1.35 12.7
86.4 0.5 10.3
83.8 1.45 12.0
78.7 1.75 17.6
82.1 1.6 13.9
79.4 1.30 16.2
86.8 1.35 10.2
81.1 1.3 14.8
85.5 0.94 10.9
82.0 1.75 13.4
84.7 1.5 11.5
89.5 0.89 7.25
84.7 1.60 11.3
87.4 1.2 9.1
86.7 0.53 9.85
83.1 1.80 13.0
86.1 0.7 10.4
84.9 3.16 9.40
86.0 2.10 10.2
85.4 2.7 9.7
90.5 1.65 7.45
90.3 1.60 7.50
84.8 2.46 11.2
89.4 1.7 8.1
86.7 3.26 6.80
87.3 1.75 8.15
87.0 2.6 7.4
90.8 1.10 6.55
89.0 2.20 7.75
89.9 1.6 7.1
90.4 1.75 6.30
86.4 1.55 10.0
88.8 1.7 7.8
88.5 0.20 8.00
88.1 2.06 8.00
88.3 1.1 8.0



Traverse Hole Metres

15 0-1
1-2
Av

16 0-1.1
17 0-1.0 

1-1.3 
Av

18 0-1.0 
1-1.3 
Av

19 0-1.0 
1-1.3 
Av

20 0- 1.0
1- 1.5 
Av

21 0-1.0
1- 2.0 
Av

22 0- 1.0
1- 2.0
2- 2.9 
Av

23 0-1.0 
1- 2.0 
2-2.8.
Av

24 0-1.0
1- 1.6

25 0-0.8
26 0-0.75
27 0-1.0 

1- 2.0 
Av

2-2.75
28 0-1.0

1- 1.7 
Av

Traverse 2 Average

3 1 0-1.0
2 0 - 1.0

1- 2.0
2- 3.0 
Av

Gypsum Salt Carbonate

89.3 1.60 7.10
85.8 1.75 9.85
87.6 1.7 8.5
89.6 1.05 7.55
89.1 20.6 7.25
88.6 1.65 8.40
89.0 2.0 7.5
90.2 1.25 6.75
89.0 1.20 8.40
89.9 1.2 7.1
89.2 1.80 7.65
87.5 1.90 9.40
88.8 1.8 8.1
90.5 1.30 6.25
83.9 2.84 12.6
88.3 1.8 8.4
91.6 1.10 5.80
85.5 1.60 10.7
88.6 1.4 8.3
89.5 1.05 7.25
92.0 0.26 5.45
86.2 1.95 8.85
89.3 1.1 7.1
87.8 0.50 8.00
89.6 0.58 9.20
78.6 0.55 18.3
85.8 0.5 11.4
83.3 1.66 13.5
29.2 0.48 69.2
74.5 1.73 21.7
78.1 1.92 16.8
92.8 0.46 6.30
94.5 0.52 4.94
93.7 0.49 5.6
79.0 0.89 17.5
92.4 0.46 4.88
88.9 1.63 6.35
91.0 0.9 5.7
89.4 1.4 10.3

93.0 0.68 4.00
92.9 0.51 4.22
95.2 0.61 3.28
93.9 0.60 5.15
94.0 0.57 4.2



Traverse Hole Metres

3 0-1.0
1-2.0 
Av

Traverse 3 Average

4 1 0-0.5
2 0 - 1.0

1-1.9 
Av

3 0-1.0 
1-1.5 
Av

4 0-1.0
5 0-1.0 

1-1.5 
Av

6 0- 1.0 
1-1.4 
Av

7 0-0.9
8 0-0.9
9 0-0.9

1 0  0 - 1 . 0

1 1  0 - 1 . 0

12 0-0.95
13 0-1.0
14 0-1.0
15 0-1.0 

1- 1.2
Av

16 0-1.0 
1-1.65

Av
17 0-1.0 

1- 1.6 
Av

18 0-1.0 
1-1.6 
Av

19 0-1.0 
1-1.2 
Av

20 0 - 1.0 
1-1.3 
Av

Gypsum Salt Carbonate

93.2 3.98 5.65
92.1 2.24 5.60
92.7 3.1 5.6
93.4 1.4 4.6

88.0 0.89 11.4
87.2 0.02 12.1
84.6 0.49 11.0
86.0 0.2 11.6
85.4 0.35 11.2
85.1 1.31 . 10.4
85.3 0.7 10.9
84.8 0.85 12.0
83.9 0.45 13.1
87.5 0.74 9.15
85.1 0.5 11.8
90.2 0.39 9.15
85.0 1.05 11.2
88.7 0.6 9.7
86.5 1.22 10.4
87.4 1.77 8.15
92.5 1.43 5.55
89.5 1.13 6.90
92.3 0.89 5.85
92.2 1.06 5.25
92.1 1.56 4.82
91.4 0.90 5.40
86.8 1.14 10.9
85.1 1.67 11.1
86.5 1.2 10.9
90.9 0.65 5.65
89.3 1.25 7.85
90.3 0.9 6.5
89.2 1.45 9.25
88.1 1.98 7.90
88.8 1.6 8.7
91.5 0.78 5.70
91.8 1.42 5.15
91.6 1.0 5.5
90.9 1.20 5.55
89.8 1.27 7.10
90.7 1.2 5.8
84.5 2.76 11.7
89.0 1.00 7.85
85.5 2.4 10.8



Traverse Hole Metres Gypsum Salt Carbonate

21 0-1.0 92.5 0.73 4.48
1-2.0 94.0 0.14 3.36
2-3.0 92.5 0.77 4.76
Av 93.0 0.5 4.2

22 0-1.0 92.2 1.34 3.48
1-2.0 95.8 0.29 3.21
2-3.0 92.8 0.61 4.10
Av 93.6 0.75 3.6

3-3.4 84.0 1.82 11.46
23 0-1.0 90.2 1.40 6.33

1-2.0 95.6 0.25 2.34
2-3.09 94.2 0.25 3.36

Av 93.4 0.6 4.0
24 0-1.0 92.5 0.90 5.36

1-2.0 92.2 0.31 5.29
2-3.0 93.7 0.32 4.07
Av 92.8 0.5 4.9

3-3.7 82.5 0.97 14.14
25 0-1.0 96.0 0.22 3.11

1-2.0 94.3 0.29 3.72
Av 95.2 0.3 3.4

2-3.0 88.2 1.00 8.31
26 0-1.0 90.8 1.04 5.76

1-1.5 92.0 1.54 6.93
Av 91.4 1.29 6.3

5 not tested

6 1 0-0.8 87.0 0.81 10.80
2 0-1.0 94.6 0.02 5.44

1-2.0 93.5 0.09 6.41
2-2.9 90.2 0.45 7.65
Av 92.9 0.2 6.5

3 0-1.0 91.5 0.11 7.45
1-2.0 91.7 0.09 7.17
2-2.8 91.0 0.74 7.62
Av 91.4 0.3 7.4

4 0-1.0 92.2 1.15 5.40
5 0-1.0 91.6 0.55 6.02

1-1.5 91.9 1.13 6.17
Av 91.7 0.7 6.1

6 1-1.0 92.7 0.82 5.43
7 0-1.0 93.1 1.27 5.39

1-1.1 89.8 1.63 7.71
Av 92.8 1.3 5.6

8 0-1.0 92.3 0.73 3.97
1-1.3 90.5 1.58 6.88
Av 91.9 0.9 4.6



Traverse Hole M etres

9 0-1.0
1-1.5
Av

10 0-1.0
1-1.9
Av

11 0-1.0
1-2.1
Av

12 0-1.0
1-2.0
2- 3.0
3- 4.0 
Av 

4.85
13 0-1.0

1-2.0
2- 3.0
3- 4.0 
Av

4- 4.4

7 1 0-1.0
1-1.6

2 0-1.0
1-1.3

8 1 0-1.1
2 0-1.2
3 0-1.0

1-1.4
4 0-1.0

1-1.6
5 0-1.0

1-1.6
6 0-1.0

1-2.0
2-3.0
Av

7 0-1.0
1-2.0
2- 3.0 
Av

3- 3.5
8 0-1.0

1-2.0
Av

2-2.5

Gypsum Salt Carbonate

96.3 0.23 3.40
93.8 0.89 4.96
95.5 0.5 3.9
92.5 1.19 5.52
90.0 1.15 7.26
91.3 1.2 6.3
92.1 0.56 4.62
92.1 0.45 4.39
92.1 0.5 4.5
93.2 0.16 4.20
94.4 0.13 4.65
92.2 0.23 4.76
94.3 0.44 5.86
93.5 0.24 4.9
80.5 1.31 16.50
96.0 0.22 3.95
95.0 0.46 4.33
94.2 0.39 5.42
94.6 0.28 5.48
95.0 0.3 4.8
92.0 0.69 7.71

92.4 0.42 7.46
78.2 1.47 20.66
90.1 0.54 9.64
85.6 1.35 13.32

84.4 1.79 14.03
85.3 2.28 12.47
89.2 1.24 9.29
79.7 1.87 18.67
90.4 1.61 7.68
69.8 2.05 27.34
90.7 0.98 7.75
90.8 1.42 7.86
94.7 0.38 5.26
95.2 0.25 4.97
92.9 0.69 6.20
94.3 0.4 5.5
93.5 1.04 5.47
94.5 0.16 5.26
93.6 0.29 6.54
93.9 0.5 5.8
83.3 0.56 15.89
94.9 0.45 4.67
92.4 0.39 7.21
93.7 0.4 5.9
86.0 0.49 12.57



Traverse Hole Metres Gypsum Salt

9 0-1.0 94.9 1.41
1-1.6 87.4 0.65

to 0-1.0 91.0 2.15
1-1.5 93.4 0.63
Av 91.8 1.6

11 0-1.0 95.2 0.88
1-1.9 94.2 1.01
Av 94.7 0.9

12 0-1.0 94.0 0.44
1-2.0 93.7 0.74
Av 93.9 0.6

2-2.4 86.8 1.31
13 0-1.0 92.6 0.60

1-2.0 93.3 0.85
Av 93.0 0.7

14 0-1.0 92.1 0.06
\-2.0 92.2 1.29
2-2.7 91.4 0.11
Av 92.0 0.5

15 0-1.0 91.3 0.24
1-1.7 87.2 1.08

9 1 0-1.0 89.2 0.14
1-2.0 89.1 1.06

2 0-1.0 82.5 0.25
1-2.0 93.5 0.37
2-2.7 91.0 0.39
Av 88.8 0.3

3 0-0.3 66.8 3.00

10 1 0-1.0 71.8 0.58
1-2.0 64.5 1.34
2-2.3 35.4 1.44

11 not tested

12 1 0-1.0 93.8 0.27
1-1.7 90.5 1.30
Av 92.4 0.7

2 0-1.0 92.1 0.98
1-1.4 90.3 1.72
Av 91.6 1.2

3 0-1.1 91.8 2.17
4 0-1.1 91.7 1.74
5 0-1.0 94.8 1.00

1-1.2 90.5 1.91
Av 94.3 1.2

6 0-1.1 93.5 1.72
7 0-1.1 92.9 2.01

Carbonate

3.84
10.33
4.81
5.25
5.0
3.50 
3.16
3.3
3.70
4.71
4.2

10.18
5.27
5.54
5.4
6.71
6.03
7.50
6.7 
8.34

11.08

10.77
9.92

14.75
5.86
7.67
9.6

25.8

25.52
32.81
57.87

5.87
8.22
6.9
6.85
8.02
7.2
6.03
6.50
4.18 
7.59
4.7 
4.77
5.19



Traverse Hole Metres

8 0- 1.1
9 0-1.0
10 0- 1.2
11 0-1.1
12 0- 1.0

1- 1.3 
Av

13 0-1.0 
1- 2.1
Av

14 0-1.0 
1- 2.0
2- 2.3 
Av

13 1 0-0.9
2 0- 1.0

1- 1.5
3 0-1.0

1- 1.6
4 1-1.1
5 0-1.1
6 0-1.1
7 0-1.3
8 0- 1.0 

1- 2.0 
Av 

2.24
9 0-1.0

1- 2.0
2- 3.0 
Av

14 1 0-0.9
2 0-1.0
3 0-1.0
4 0-1.0 

1- 1.6

15 1 0-1.0
2 0- 1.0

1- 2.0 
Av

3 0-1.0
1- 2.0
2- 3.0
3- 4.0
4- 4.6

Gypsum Salt C arbonate

92.6 1.87 5.54
93.3 1.50 5.18
92.5 1.84 5.67
95.5 0.37 4.08
93.4 1.99 4.60
94.9 0.52 4.49
93.7 1.7 4.6
95.3 1.14 3.57
89.4 0.54 10.01
92.2 0.83 6.9
95.2 0.51 4.23
93.4 0.27 4.33
91.1 0.60 8.22
93.9 0.4 4.8

88.9 1.74 9.82
93.2 0.56 6.20
90.9 1.53 7.52
94.2 0.32 5.43
88.8 2.47 8.67
91.5 2.42 6.04
91.8 2.31 5.87
94.6 1.28 4.18
94.0 1.14 4.84
95.8 0.75 3.41
95.1 1.10 3.77
95.5 0.9 3.6
87.5 1.34 10.97
95.1 0.58 4.32
94.7 1.14 4.17
95.4 0.54 4.07
95.1 0.8 4.2

80.0 2.13 17.83
87.0 1.87 11.04
86.3 2.95 10.65
79.6 1.08 20.98
79.6 2.55 19.29

90.7 1.00 8.28
95.4 0.26 4.34
94.4 0.75 4.88
94.9 . 0.5 4.6
97.9 0.01 2.08
97.2 0.10 2.70
97.4 0.31 2.18
95.9 0.15 3.91
91.5 0.41 7.97



Traverse Hole Metres

16 1 0-0.7
2 0-1.0
3 0-0.8
4 0-1.0
5 0-0.9
6 0-1.0
7 0-0.8
8 0-1.1
9 0-0.8
10 0-1.0
11 0-1.0
12 0-0.9

17 1 0-0.9
2 0-1.0

1-1.7
Av

3 0-1.0
1-2.0
Av

4 0-1.0
1-1.7

18 1 0-0.9
2 0-1.0
3 0-1.0
4 0-1.0

1-1.5
Av

5 0-1.0
1-2.0
Av

2-2.7
6 0-1.0

1-1.4
Av

19 1 0-1.0
1-1.4
Av

2 0-1.0
1-2.0
2-3.0
Av

3-3.3

Gypsum Salt Carbonate

92.3 2.67 4.96
92.3 2.35 5.33
93.0 1.98 4.96
90.7 2.76 6.41
90.7 3.21 5.92
91.0 2.97 5.90
94.4 1.14 4.36
89.8 2.17 7.89
69.0 1.48 12.53
93.7 1.99 4.06
93.7 1.33 4.59
91.0 1.56 7.36

94.8 1.82 3.36
94.8 1.38 3.92
97.0 1.08 1.73
95.7 1.3 3.0
97.2 0.60 2.13
96.4 0.80 2.80
96.8 0.7 2.5
95.1 0.68 4.16
88.1 1.05 10.71

95.0 1.53 3.48
94.5 1.89 3.56
96.3 1.09 2.59
96.7 0.17 3.08
97.2 0.62 2.17
96.9 0.3 2.8
96.5 0.43 3.09
96.0 0.69 3.34
96.3 0.6 3.2
97.2 1.29 1.46
96.5 0.83 2.63
95.5 1.04 3.43
96.2 0.9 2.9

99.1 0.06 0.76
96.9 1.05 1.95
98.5 0.3 1.1
99.7 0.27 1.73
98.0 0.23 1.72
97.8 0.40 1.76
98.5 0.3 1.7
95.7 1.26 2.96



Traverse Hole M etres

3 0-1.0
1-2.0
Av

2-2.3
4 0-1.0

1-1.7
Av

20 1 0-0.95
2 0-0.7

21 1 0-0.9
2 0-1.0

1-2.0
2- 3.0 
Av

3- 3.7
3 0-1.0

1-2.0
2- 3.0
3- 4.0
4- 5.0 
Av

22 1 0-1.0
2 0-1.0

1-2.0
Av

23 1 0-0.8

24 1 0-1.0
1-1.9
Av

2 0-1.0
1-2.0
Av

3 0-0.6

25 1 0-0.9
2 0-0.9
3 0-1.0

1-1.85
Av

26 1 0-1.0
2 0-0.9
3 0-1.0

1-1.2

Gypsum Salt Carbonate

98.3 0.22 1.40
97.4 0.49 2.07
97.9 0.4 1.7
92.7 1.53 5.67
96.8 0.43 2.68
96.6 0.49 2.84
96.7 0.5 2.8

96.0 1.10 2.83
92.8 1.79 5.31

87.7 1.40 10.87
95.7 0.14 4.06
96.6 0.08 3.31
96.7 0.08 3.21
96.3 0.1 3.5
59.8 0.95 38.42
95.5 0.04 4.26
98.4 0.08 1.53
96.5 0.13 2.31
95.6 0.04 3.58
93.3 0.19 5.63
95.9 0.1 3.5

94.4 0.63 3.20
96.5 0.14 1.84
96.7 0.52 2.71

6.6 0.3 2.3

95.6 1.06 1.48

98.3 0.25 1.24
97.8 0.56 1.26
98.1 0.4 1.3
97.8 0.44 0.92
97.9 0.57 1.49
97.9 0.5 1.2
84.7 1.68 12.32

95.9 1.07 2.94
94.3 1.79 3.82
97.1 1.10 1.67
94.6 0.70 4.63
96.0 0.9 3.0

96.7 0.60 2.65
95.0 1.44 3.52
97.3 0.56 1.75
94.0 1.60 4.27



Traverse

27

28

29

30

31

Hole Metres Gypsum Salt Carbonate

4 0-1.0 97.0 0.81 2.10
1-1.2 93.1 2.05 4.78

5 0-0.9 98.7 0.60 0.55
6 0-0.95 86.6 2.22 1.31
7 0-0.9 96.7 2.13 1.08
8 0-0.6 94.8 2.36 2.74
9 0-0.65 88.5 2.45 6.76
10 0-0.3 88.4 2.74 6.40
11 0-0.7 90.0 2.63 6.15
12 0-0.7 91.7 2.72 4.18
13 0-0.7 94.2 1.92 3.68
14 0-0.9 89.9 2.70 5.46
15 0-1.0 95.8 1.42 2.17

1-1.2 84.0 3.52 10.45

1 0-1.0 95.7 0.54 2.68
1-1.9 93.4 1.18 4.24
Av 94.6 0.8 3.4

2 0-1.0 93.5 1.11 3.71
1-1.3 91.5 0.57 7.00
Av 93.0 1.0 4.5

1 0-1.0 97.2 0.02 2.86
1-2.0 97.9 - 2.07
2-3.0 97.3 0.22 2.13
3-4.0 98.8 0.17 1.79
4-4.5 94.5 0.51 4.52
Av 97.4 0.1 2.5

1 0-1.0 96.9 0.34 2.81
1-2.0 94.3 0.63 1.32
2-2.8 97.1 0.68 1.82
Av 96.0 0.5 2.0

1 0-1.0 97.8 0.08 2.30
1-2.0 98.4 0.03 1.14
2-3.0 97.2 0.18 1.83
3-3.9 94.9 0.71 2.82
Av 97.1 0.2 2.0

1 0-1.0 97.4 0.06 1.41
1-2.0 97.7 0.07 1.62
2-3.0 97.1 0.22 1.79
3-4.0 97.3 0.24 2.45
4-5.0 97.6 0.26 2.62
Av 97.5 0.2 2.0

32 - 40 not tested



Traverse Hole Metres Gypsum Sait Carbonate

41 1 0-1.0 96.7 - 2.93
1-1.5 95.6 0.11 4.24
Av 96.3 0.1 3.4

2 0-1.0 95.9 - 4.06
1-2.0 96.8 0.06 3.07
2-3.0 94.7 0.27 3.37
3-4.0 95.9 0.21 3.70
4-5.0 98.8 - 1.19
Av 96.4 0.1 3.1

3 0-1.0 97.0 0.35 2.86
1-1.7 97.0 0,24 2.69
Av 97.0 0.3 2.8

42-47 not tested

48 1 0-1.0 96.7 0.14 2.39
2 0-1.0 96.8 0.03 2.95

1-2.0 97.1 0.06 2.14
2-2.3 96.3 0.54 3.37
Av 96.9 0.1 2.7

3 0-1.0 97.6 0.02 2.09
1-2.0 95.6 0.10 4.22
2-3.0 95.0 0.68 4.01
3-4.0 95.7 0.42 2.86
Av 96.0 0.3 3.3

4-4.3 96.5 0.80 2.68

49-79 not tested

80 1 0-0.8 93.4 1.11 5.35
2 0-0.8 97.0 0.36 2.16
3 0-1.0 97.8 0.32 2.21

1-1.7 98.1 0.40 1.46
Av 97.9 0.4 1.9

4 0-1.0 96.7 0.92 2.35
1-2.0 97.3 0.29 2.37
2-2.4 97.6 0.76 1.57
Av 97.1 0.6 2.2

5 0-1.0 94.9 1.21 3.78
1-1.7 95.2 1.02 3.69
Av 95.0 1.1 3.7

6 1-1.0 97.7 0.19 2.04
1-1.7 97.4 0.94 1.55
Av 97.6 0.4 1.8

7 0-1.0 98.3 0.22 1.25
1-2.0 97.3 0.17 2.44
2-3.0 99.1 0.19 0.04
Av 98.2 0.2 1.2



Traverse Hole Metres Gypsum Salt Carbonate

3- 4.0
4- 4.3

81-97 not tested

98 4 0-1.0

99 1 1-2.0
2 1-2.0
3 0-1.0

1-2.0
2-3.0

100 2 0-1.0
1-2.0
2- 3.0
3- 4.0

101 1 0-1.0
1-2.0
2- 3.0
3- 4.0
4- 5.0
5- 6.0 
Av

2 0-1.0
1-2.0

2-2.45
Av

102 1 0-1.0
1-2.0
2- 3.0
3- 4.0
4- 5.0 
Av

2 0-1.0
1-2.0
Av

2-3.0

103 1 0-1.0
1-2.0
2- 3.0
3- 4.0 
Av

2 0-1.0
1-2.0
Av

2-2.4

not tested 
not tested

52.91 1.58 42.36

41.45 0.72 55.17
35.02 0.78 61.79
68.06 0.35 30.22
37.95 0.76 58.17
18.62 1.03 76.85

58.67 0.39 39.18
30.36 0.84 66.89

9.54 1.27 86.14
16.88 0.90 79.49

95.4 0.07 2.55
96.6 0.06 2.69
95.6 0.08 3.50
94.2 0.10 3.58
94.0 0.14 3.95
93.4 0.10 4.43
94.9 0.11 3.5
96.1 0.07 3.58
95.2 0.12 3.32
91.5 0.69 7.57
94.9 0.1 3.5

96.0 0.07 2.73
96.6 0.15 2.50
95.3 0.16 3.08
93.7 0.20 4.69
93.7 0.16 5.07
95.1 0.1 3.6
95.1 0.82 3.44
96.3 0.19 2.36
95.7 0.4 2.9
70.8 0.95 26.85

97.3 0.19 1.70
96.8 0.27 2.38
96.7 0.20 2.69
93.0 0.52 5.69
96.9 0.2 2.3
96.8 0.20 1.99
97.1 0.14 1.82
97.0 0.2 1.9
83.2 0.99 14.65



Traverse

104

105

106

107

Hole M etres Gypsum Salt Carbonate

1 0-1.0 97.7 0.16 1.10
1-2.0 98.8 0.14 1.02
2-3.0 98.3 0.12 1.60
3-4.0 98.9 0.16 1.36
4-5.0 98.8 0.14 1.01
5-6.0 99.2 0.13 1.03
Av 98.6 0.1 1.2

2 0-1.0 98.5 0.12 1.39
1-2.0 98.5 0.13 1.37
2-3.0 97.8 0.35 1.76
3-4.0 96.2 0.44 3.49
Av 97.8 0.3 2.0

1 0-1.0 94.3 0.12 3.16
1-2.0 98.5 0.08 1.69
2-3.0 98.0 0.19 1.64
3-4.0 98.6 0.07 1.69
4-5.0 98.9 0.14 0.97
5-5.5 98.4 0.26 1.25
Av 97.7 0.1 1.8

1 0-1.0 98.3 0.15 1.67
1-2.0 97.7 0.21 2.18
2-3.0 97.0 0.92 2.42
3-3.5 98.0 0.42 1.60
Av 97.7 0.4 2.0

2 0-1.0 98.7 0.15 1.14
1-2.0 97.6 0.17 2.20
2-2.6 95.4 0.75 3.77
Av 97.5 0.3 2.2

1 0-1.0 97.8 0.51 1.94
1-2.0 97.7 0.30 1.96
2-3.0 98.2 0.21 1.60
3-4.0 97.8 0.45 1.87
4-5.0 97.1 0.44 2.42
5-5.4 95.3 0.70 3.60
Av 97.5 0.4 2.1

2 0-1.0 98.0 0.58 1.44
1-2.0 98.1 0.18 1.63
Av 98.1 0.4 1.5

2-2.5 96.3 0.94 2.69
3 0-1 97.8 0.44 1.71

1-2.2 98.1 0.36 1.96
Av 97.9 0.4 1.9

4 0-1.2 97.0 0.50 2.29



Traverse Hole Metres

108 1 0 - 1.0
1- 2.0
2-2.9
Av

2 0- 1.0
1-2.25 

Av
3 0-1.0

1-1.4 
Av

109 1 0-1.0
1- 2.0
2- 3.0
3- 4.0 
Av

4- 4.9
2 0- 1.0

1- 2.0 
Av

110 1 0-1.0
1- 2.0
2- 3.0
3- 4.0 
Av

4- 4.5
2 0 - 1.0

1- 1.7 
Av

111 1 0-1.0
1- 2.0
2- 3.0
3- 4.0
4- 4.4 
Av

1 0-1.0
1- 2.0
2- 3.0
3- 4.0
4- 5.0
5- 5.9 
Av

2 0-1.0
1-1.5

Gypsum Salt Carbonate

88.2 0.79 9.19
98.0 0.36 1.74
96.8 0.65 2.57
94.2 0.6 4.6
97.2 0.79 2.00
96.5 0.95 2.58
96.8 0.9 2.3
94.5 1.04 3.90
92.5 1.63 5.51
93.9 1.2 4.4

96.9 0.24 1.64
96.6 0.21 1.52
97.7 0.41 1.90
97.9 0.20 1.64
97.3 0.3 1.7
93.6 1.13 4.63
95.8 1.12 2.46
92.7 1.34 5.98
94.3 1.2 4.2

97.7 0.86 1.52
98.1 0.62 1.29
97.3 0.47 2.18
97.0 0.45 2.54
97.5 0.6 1.9
88.2 1.28 10.27
96.6 0.93 2.39
97.4 0.73 1.77
96.9 0.9 2.1

97.7 0.58 1.58
97.9 0.37 1.63
97.5 0.29 2.12
97.5 0.37 2.09
96.9 0.60 2.40
97.6 0.4 1.9

99.0 0.31 1.02
98.2 0.31 1.61
97.0 0.65 2.51
98.2 0.32 1.83
98.5 0.23 1.26
98.0 0.57 1.41
98.2 0.4 1.6
97.7 0.65 1.71
95.9 1.33 3.16

112



Traverse Hole Metres

113 1 0-1.0
1- 2.0
2- 3.0
3- 4.0
4- 5.0 
Av

2 0 - 1.0 
1- 2.0 
2-2.9 
Av

114 1 0-1.0
1- 2.0
2- 3.0
3- 4.0 
Av

2 0 - 1.0
1- 2.0 
Av

115 1 0-1.0
1- 2.0
2-2.5
Av

2 0 - 1.0
1- 1.4 
Av

116 1 0-1.0
1- 2.0
2- 2.9 
Av

2 0- 1.0
1- 1.8 
Av

117 1 0-1.0
1- 2.0
2- 3.0
3- 3.5 
Av

2 0 - 1.0
1- 2.0 
2-2.7 
Av

Gypsum Salt Carbonate

98.0 0.45 1.56
98.6 0.33 1.01
97.8 0.42 1.19
98.0 0.31 1.64
96.8 0.32 1.49
97.8 0.4 1.4
99.4 0.61 0.12
98.1 0.18 1.19
97.6 0.60 1.88
98.4 0.5 1.0

98.3 0.16 1.12
98.5 0.19 1.26
98.0 0.17 1.40
97.0 0.34 2.33
98.0 0.2 1.5
98.2 0.44 1.22
98.0 0.64 1.08
98.1 0.5 1.2

98.4 0.68 0.60
97.1 0.52 2.10
90.9 1.06 7.42
96.4 0.7 2.6
97.6 .1.04 1.32
95.5 0.93 3.65
97.0 1.0 2.0

97.3 0.45 1.76
97.6 0.34 1.66
98.3 0.44 1.34
97.7 0.4 1.6
97.3 0.52 1.71
96.3 0.68 1.95
96.9 0.6 1.8

97.4 1.14 1.26
97.1 0.29 1.59
95.9 0.32 1.63
94.8 0.34 2.16
96.5 0.6 1.6
95.1 0.47 1.83
94.1 0.65 2.64
96.7 0.44 1.63
95.1 0.5 2.1



Traverse Hole Metres

118 1 0-1.0
1- 2.0
Av

Gypsum Salt Carbonate

95.1 0.98 2.52
93.5 0.73 4.03
94.3 0.9 3.3



STREAKY BAY GYPSUM

LOCALITY PLAN 
SOUTH AUSTRALIA

FIG  1



S E M A r '-C R E  SAND a n d  ST  KILOA EM:
Calcareous and siliceous sand of beaches ana dunes. 
Estuarine mud and sand.

<j MCCRNASA SAND: White, pale grey and orange auartz 
5  sand of vegetated dunes.

YAMBA -M: Lacustrine and aeolian gypsum.

3RIDGEWATa.R FM: Soft aeolian calcarenite witn marine 
sneii peas; includes soft Bakara Calcrete and hard 
Ripon Caicrete.

HILTA3A 3RANITE: Massive, bright pink to red grcmte; 
age :48C-i430Ma.

v v vl 
v v I

uAWLc.t RANGE VOLCANICS: Grey to dull red, flow 
banded porphyritic rhyolite and rhyodacite.

. \ Unnamed: Massive, foliated, medium to coarse-grained 
granite and adamellite; age !600-l550Ma.

MRR 156 38-209 S. A. Dept of Mines and Energy

STREAKY BAY GYPSUM 

REGIONAL GEOLOGY

FIG 2



PROPOSED LAKE 
MINE SITE

7 million tonnes

92% Gypsum 

2 % Salt

CALPATANNA WATERHOLE 
CONSERVATION PARK

MRR (56

Gypsorenite and gypsite  dunes 
(interpreted from aerial photogrophy)

Undiffe rentiated

White to pole brown carbonate (aragonite) 
mud and lim estone; dark grey mud and silt

O ff-w h ite  to grey laminated gypsarenite, 
overlain by thin veneer of grey s ilt

BRIDGEWATER FORMATION: Yellow-brown calcareriite 
(oeolianite) with moderately hard o ff-w h ite  calcrete 
within and capping the unit

S AOME d rillho le , 1959, with CaS04 .2 H 20  grade (%) 

Elcor d r illh o le , 1969, with CoS04.2H20 grade (*/•)

Gypsum thickness contours in metres 

Lake

8 8 -210

k il o m e t r e s

S.A. Dept o f M ines and Energy

Adapted from Olliver, Dub owski and Barnes (1988)
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Drilling Traverses 
Hand Auger Holes on Dunes

STREAKY BAY GYPSUM

DRILLING TRAVERSES 
HAND AUGER HOLES ON DUNES

1:40 000 FIG 4



To Streaky Bay

TRAVERSES 97 - 100

To Sceale Bav

Dunes - drilled 1988 •***•»,

-drilled  1996 + —  * * *

- not drilled (, / / / / / /  ' '

< IL C M £ ’ =cS

Adapted from Olliver, Dub owski and Barnes (1988)

STREAKY BAY GYPSUM 

DUNE DRILLING PROGRAMS

FIG 5



STREAKY BAY & MOONABIE DUNE GYPSUM

1/,

INTRODUCTION

SUMMARY OF WASHING TESTS

Three bulk samples of 30kg were supplied to Amdel to determine bulk density, 
mineralogy and chemical analysis, and to wash each sample and forward to CSERO for 
plaster manufacture.

The samples represented

Streaky Bay A - low salt composite from 1996 hand auger holes with salt content less 
than 0.5%.

Streaky Bay B - bulk sample from all hand auger holes with more than 88% gypsum 
irrespective of sait content which ranged to a maximum of 1.63%

Moonabie - composite from 1996 hand auger holes ar Three Mile Dune.

The amended .Amdel report no. N8149 is attached with ALS report no. ST15937 with 
check chemical analysis of raw and third wash samples.

BULK DENSITY

Compacted density varied from 1.30 to 1.34. Therefore for calculations o f in-situ 
resources, a figure of 1.3 should be used henceforth.

Loose density varied from 1.06 to 1.10. Therefore for uncompacted stockpiles, a fiaure 
of 1.0 should be used.

MINERALOGY

Streaky bay dune gypsum consists essentially of white gvpsum ranging from rounded to 
subrounded crystals to a maximum of 1.5mm down to fine grained angular gvpsum flour.

Contaminants are tiny inclusions and free panicles of white carbonate and traces of clav, 
iron oxides, opaque grains and organic debris.

Moonabie is similar but brownish, coarser to a maximum of 2mm and more angular than 
Streaky Bay with quanz as well as the other contaminants.

C H EM IC A L COM POSITION

Chemical analyses by .Amdel and .ALS are compared to Tabie 1.

Basically Streaky' Bay dune gypsum contain 98% gvpsum, 1-2% carbonate and no quartz 
whereas Moonabie contains 94-95% gypsum, trace carbonate and 4-5% quanz. One 
wash is probably sufficient to reduce salt content to 0.02-0.04%

Mines & Energy SA

R97/00478



JAPANESE SAMPLE

A composite sample of 25kg of Streaky Bay A was washed by hand by my son and I on 
12 October 1996.

Initially the sample was screened through 2mm mesh to remove coarse organic debris. 
Lumps of white gypsum flour were crushed by hand.

TABLE 1

COMPARISON OF CHEMICAL ANALYSIS

Streaky Bay A % Gypsum % Salt %  Carbonate
Amdel ALS Amdel ALS Amdel ALS

Raw 96.4 98.4 0.08 0.16 3.28 1.43
First Wash 98.2 . - 0.03 - - -

Second Wash 98.3 - 0.03 - - -

Third Wash 98.3 98.7 0.02 0.04 - 1.23
Streak Bay B
Raw 95.8 97.4 0.15 0.25 2.94 2.05
First Wash 98.1 - 0.05 - - -

Second Wash 98.0 - 0.03 - - -

Third Wash 98.1 98.4 0.03 0.03 - 1.90
M oonabie
Raw 96.1 94.8 0.05 0.09 1.13 0.03
First Wash 95.1 - 0.02 - - -

Second Wash 95.3 - 0.02 - - -

Third Wash 95.4 95.4 0.02 0.02 - 0.02

The screened product was washed and mixed in plastic containers with organic matter 
continually skimmed off or decanted.

The containers were drained and rewashed several times and the resultant material 
allowed to dry in the sun. 20kg was packaged and despatched to Shane Veitch, Tennant 
Ltd, Melbourne to forward to Japan.

Subsamples have been retained for chemical analysis.

CONCLUSIONS

Amdel has produced high quality washed gypsum eminently suitable for plaster 
manufacture.

The sample despatched to Japan appears to be of comparable quality.

-JEFF OLLIVER 
November 1996
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AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE ;1

CONTACT: MR J  OL L I V E R  
CLIEN T: O L L I V E R  GEOLOGICAL S E R V I C E S  

ADD RESS:

P 0 BOX 24
MCLAREN VALE SA 5171

O RDER No.: SAMPLE TY P E : GYPSUM

LABORATORY: 
BATCH NUMBER:

SUB BATCH 
No. OF SAM PLES 
DATE RECEIVED  

DATE COMPLETED

PRO JECT:

STAFFORD  
S T 15937  
0
10
2 7 / 0 8 / 9 6
1 8 / 0 9 / 9 6

SAMPLE NUMBER
ELEM ENT

UNIT
METHOD

L.O .R .

CaS04. 2H2C 
%

M290 
0.01 '

LaC03
%

M290
0.01

MgC03
%

M290
0.01

NaCI
%

M290
0.01

KCi
%

M290
0.01

Fe203
%

M290
0.01

MOONABIE RAW 94.80 <0.01 0.03 0 .09 <0.01 0 .0 7
MOONABIE 3RD WASH 95.40 <0.01 0.02 <0.01 0.02 0 .08
STREAKY BAY A RAW 98.40 1.34 0.09 0 .16 <0.01 0 .0 2

SiRtAKY BAY A 3RD WASH 98.70 1 1 T ± . J. 1 0.06 0 .04 <0.01 0 .02
STREAKY BAY B RAW 97.40 1 0̂ 1 0.11 0 .25 <0.01 0 .0 2

STRtAKY BAY B 3RD WASH 98.40 1.83 0.07 0 .03 <0.01 0 .02
ASHVILLE TM40 90.00 5.51 1.44 1.32 <0.01 0 .03
AShViLLt TM41 90.60 5.91 1.33 0.42 <0.01 0 .05
ASHVILLE TM42 88.40 6.88 1.49 1.19 <0.01 0 .07
Ab)HV 1L L h l M43 90.20 5.64 1.27 0 .98 <0.01 0 .05

COMMENTS:

♦ This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply^o saptplels) as,0 saplp
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ORDER No.: SAMPLE TYPE: GYPSUM

SAMPLE NUMBER
ELEMENT

UNIT
METHOD

A1203 
%

M290

PROJECT:

L.O .R. 0.01

MGONABIE KAW 0.13
MOONABIE 3RD WASH 
STREAKY BAY A RAW 

STREAKY BAY A 3RD WASH 
STREAKY BAY B RAW 

STREAKY BAY B 3RD WASH

0.11
0.02

<0.01
0.01

<0.01
ASHVILLE TM40 
ASHVILLE TM41 
ASHVILLE TM42 
ASHVILLE TM43

0.03
0.02
0.02
0.02

COMMENTS:

» This is the Final Report which supersedes any preliminary reports with this batch number. Results apply to sample(s) as submitted by client.
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CALCINING OF GYPSUM AND APPRAISAL OF PRODUCT FOR PLASTER 
SUITABILITY CONDUCTED FOR SCEALE BAY DEVELOPM ENT

CORPORATION PTY LTD

bv

G.A. King and N. Sherm an

EXECUTIVE SUMMARY

Six samples ot Run of Mine gypsum that had been washed were provided by 
Sceale Bay Development Corporation Ptv Ltd for calcination by CSIRO and 
evaluation ot the suitability of the calcined products for use as buildine 
plasters.

Calcinations were carried out in a laboratory scale kettle and were successful in 
producing materials that were essentially calcium sulfate hemihydrate.

Each calcined sample was evaluated tor composition, fineness, water 
requirement, initial setting time, and compressive strength according to 
Australian Standard AS 2592. X-ray diffraction and phase analvsis was also 
carried out. The kinetics of the hydration reaction were studied using the 
Exotherm procedure. The same evaluations were conducted on a sample of a 

commercial casting plaster used as a 'control’.

All ot the samples easily met the requirements of the standard for composition 
(% insoluble in ammonium acetate), and compressive strength and the 
requirements tor tineness was also met by all samples. Two of the samples 
either met (or very nearly met) the requirement for initial setting time. With 
tour of the samples the initial setting time was too long but the materials would 
probably respond to the addition of an accelerator.

On the basis of the samples provided to CSIRO all of the gvpsums from the 
SBDC deposits would appear to have the potential to be made into casting 
plasters that would meet the requirements of the Australian standard.



W ORK PROGRAM

Following discussions between Sceale Bay Development corporation Pty Ltd (hereinafter in 
this report referred to as SBDC) and CSIRO DBCE, an agreements was entered into on 13 
August 1996 for CSIRO to conduct calcination of samples of gypsum from SBDC’s “two 
deposits situated at Sceale Bay and Moonabie on South Australia’s Eyre Peninsula”.

Calcination of Gypsum

Six dried samples of gypsum ready for calcination will be supplied by SBDC. These will be 
calcined in our laboratory kettle to the end of the first “boil” (approximately 3.5—f hours) but 
before the second “boil” to produce only calcium sulfate hemihydrate as is usually carried out 
in the Australian plaster industry. Grinding will be carried out (after calcination) a maximum of 
two times in order to meet the fineness criterion of AS 2592 (Gypsum Plaster for Building 
Purposes).

Each of the 6 calcined gypsums and a sample ot commercially produced castimi plaster (for 
purposes of comparison) will be subjected to the following evaluation.

Evaluation of Calcined Gypsums

Composition
Formation of hemihydrate, any residual gypsum, formation of undesirable anhvdrite phases 
(A111 and AH) as well as impurities in the initial samples silica (Si02), calcite (CaC03), halite 
(NaCl) using powder pattern X-ray diffraction and phase analysis.

Impurities insoluble in ammonium acetate solution according to AS 2592 Appendix B.

Fineness
Fineness of the plaster i.e. the percentage retained on a 600 urn AS sieve accordins to 
AS 2592 Appendix D.

Water requirement
Water requirement i.e. the water required to make a mix of standard consistency accord inti to 
AS 2592 Appendix F.

Initial setting time
Initial setting time i.e. the time of initial set of the plaster in accordance with AS 2592 
Appendix G.

If the setting times fall outside the limits specified in the Standard a further investigation can 
be carried out if required to study the influence of accelerators or retarders on the samples of 
calcined gypsum.

Kinetics of hvdration bv Exotherm
The kinetics of hydration, by measuring the increase in temperature of gypsum plaster slurries 
(exotherm). The data will be processed in accordance with the Ridge Equation (Ref: Ridge, 
M.J. (1964) ‘Nature’ (London) 204, 70-1). Two parameters k, a measure of the self­
acceleration of the reaction and c<0, a measure of the extent of heterogeneous nucleation in the 
system will be derived. Also the period of induction (0), a parameter related to the setting time 
of the slurry will be obtained.

Compressive strength
The compressive strength ot cast gypsum cubes in accordance with AS 2592 Appendix E.
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EXPERIM ENTAL PROCEDURES

The samples provided by SBDC and referred to throughout this report have the followin'* 
codes; I for Sceale Bay B. II for Moonabie, and III for Sceale Bay A. All of the samples were 
provided to CSIRO after having been washed by others. The number following the code refers 
to the number of washings the sample had been given; for example sample code 1-1 refers to 
the single washed sample from Sceale Bay B.

CSIRO Program

Calcination of Gypsum

The gypsum samples were calcined in an electrically heated laboratory scale kettle. The charge 
was placed in a removable stainless steel inner container and was stirred with three mixing 
blades about 100 mm apart (on a central shaft). The temperature of the charge was monitored 
using two thermocouples, one located near the bottom of the container and the other towards 
the top of the gypsum charge. The kettle was preheated to approximately 200°C and the 
gypsum charge was generally 3-3.5 kg.

Calcination was continued until the temperature as indicated by the bottom thermocouple 
showed that the charge had completed the plateau phase following the first ‘boil’ and was 
beginning the second "boil'. It was desired that complete transformation to calcium sulfate 
hemihydrate was achieved with minimal further decomposition to the soluble anhydrite phase. 
At the completion of each calcination the removable container was lifted from the kettle and 
tie charge emptied into a stainless steel tray. The calcined product was covered and placed in 
a conditioned room running at 21°C and 67% RH. The calcined product had to be ground
twice in a laboratory -Raymond’ rotary mill in order to meet the fineness criterion of 
AS 2592.

X-Ray Diffraction

X-iay diffraction was carried out using Siemens equipment. Cobalt Ka radiation (40 kV. 
12 mA) iron filter, and a scan speed of l°/min. Phases searched for in the calcined products 
were as follows, calcium sulfate hemihydrate CaSOj.'AFLO, calcium sulfate dihvdrate 
CaS 0i.2H20, soluble anhydrite AIII CaSOj, insoluble anhydrite All CaSCL, silica SiO. 
calcite CaC03, and Halite (salt) NaCl. It is very difficult to distinguish between the patterns of
CaSOu. /2H20 and soluble anhydrite AIII-because almost all of'the peaks of the two phases 
overlap each other.

Sieve Analysis

A lestricted sieve analysis was actually carried out on the calcined samples as opposed to just 
ensuring that not more than 1% (by mass) was retained on a 600 |am AS sieve. The fractions 
retained on 600 um. 150 jam, and 53 jam sieves w'ere determined.

W ater Requirem ent and Initial Setting Time

These parameters were determined in accordance with Australian Standard AS 2592.
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Exotherm

Plaster slurries were.made up using 100 g of the conditioned hemihvdrates together with the 
mass of water as determined by the water requirement. The slurries were placed in a polythene 
envelope inside a Dewar flask and the increase in temperature monitored using a probe and 
digital voltmeter. The fraction of hemihydrate hydrated at any time (a) was obtained by the 
relation a  = AT/ATm„ where AT is the increase in temperature at elapsed time t (from the 
initial temperature), and AT,nax is the maximum increase in temperature (i.e. Tnnai — Tinilia|). The 
'Ridge’ equation has been shown to describe the kinetics of the setting of gypsum slurries very 
well and was used in this case to examine the data. The equation describes a function F(a) 
which varies with time t as follows

F(a) = — lot ?
[1 -  (1 -  a) 1/3 ,2

l + n ■a)1/3 + ( l - a ) 2/3
F .... -i f-(l -  a ) V j  tan ------- ■=

1/3
+  1 ] = kt + F(a0) for a 0 < a < 1

where a is the fraction of hemihydrate hydrated, t is the time elapsed from the initial time 
(which is usually not the same as the time the reactants wre mixed) and k and ou, are constants. 
The parameter k is a measure of the self-acceleration of the reaction, and a„ is a measure of 
the extent of heterogeneous nucleation. i.e., the calculated quantity of ‘effective’ gypsum 
nuclei present at the commencement of hydration. The period of induction 9 defined as the 
time taken for the rate of temperature increase to exceed 0.1°C min"1, was also obtained from 
the exotherms.

Compressive Strength of Cast Gypsum Cubes

Cubes (25 x 25 x 25 mm) were prepared in accordance with AS 2592 Appendix E. 
Compression testing was carried out on a Baldwin Universal Testing Machine Model 60-H 
using the loading rate designated in the standard.

RESULTS AND DISCUSSION 
Calcination and Phase Composition

Details of calcination for each of the SBDC samples and the X-ray Diffraction Phase 
Composition of the samples together with a sample of commercially available casting plaster 
are given in Table 1.

The laboratory scale calcination has been successful in producing materials that are essentially 
calcium sulfate_ hemihydrate. Residual gypsum was not detected in any of the samples and 
neither was soluble anhydrite A111. The latter phase is however very difficult to distinguish 
from calcium sulfate hemihydrate. A trace of insoluble anhydrite All was present in calcined 
gypsum samples 11— 1 and II—3. Based on previous work in CSIRO, up to about 5% of the 
phase could have been present. It was also detected in samples III—1 and III—3, but in 
comparison was present at a reduced level. Silica (SiCF) was easily detected in the calcined 
gypsum samples II—1 and II—3 (quite substantial peaks present) and this is consistent with the 
chemical analyses (provided by SBDC for the information of CSIRO) viz acid insolubles in 
excess of 4%. Calcite (CaCOj) was detected in all samples and the X-ray patterns were 
consistent with sample III having the highest content (based on the peak with a d spacing of 
3.035 (1=100), at 34.3° for Cobalt radiation). This is also consistent with the chemical analysis 
results. Halite was not detected in any of the X-ray traces. This is to be expected at levels of 
sodium chloride of the order of 0.03%.
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Details of Exotherm s and Kinetics of Hydration (Setting) Reactions

Details of the exotherms carried out on the calcined samples of SBDC gypsums and two 
samples ot a commercial casting plaster are given in Table 2. In general the results fit the 
Ridge equation very' well (high values for the correlation coefficient R). the only exception 
being sample III—3. This is the case for both the initial exotherm and a repeat exotherm: there 
is no obvious explanation immediately apparent for this. Repeat exotherms were carried out 
for samples III— 1 and 111-3 to see if a period of 'aging’ of the calcined gypsums (in the 
constant temperature room) changed significantly the water requirement or the kinetic 
parameters k and cq,. In fact this has not occurred. The changes were greater for sample III—3 
but have shitted in opposite directions tor k and cq,, the influences tending to counteract each
other, and the induction period and time of maximum temperature remaining essentially 
constant.

Jhe influence of washing of the gvpsum prior to calcination has not had a consistent influence 
on the kinetic parameters or the rate of hvdration. For samples I and III the slope of the Ridge 
line, k, is constant or relatively so but for sample II the slope k has approximately halved. In 
contrast cq,, the measure ot the extent of heterogeneous nucleation is at very low levels for 
samples 1-1 and III—1, but has increased for samples 1-3 and III—3, very' markedly for sample 
III, whereas considering the range over which it changes it is quite constant for sample II. The 
same effect is observed with the repeat exotherms for sample III.

The combined influence of the changes in k and cq, has resulted in a reduction in the Induction 
Period 9 for samples I and III but a significant increase for sample II.

Theie is one unusual feature in the exotherms that must be commented upon and this is the 
initial jump in temperature that has occurred upon mixing of the hemihvdrute and water with 5 
of the 6 samples (the only exception was sample 111-3). In three cases (' I—1, 1-3. III-l) the 
temperature rise was quite exceptional particularly for sample 1-1. Small temperature 
fluctuations at the beginning of an exotherm are usual, but they are generally of the order of a 
degiee or less and can be related to the air temperature of the room and the temperature of the 
dry hemihydrate and mixing water being slightly different. In fact small decreases in 
temperature can be observed. It must be borne in mind that the temperature probe is running 
continuously (prior to starting the exotherm) and the first temperature recorded is 30 secs 
after the start of addition of the hemihydrate to the gauging water. It can take 1 — 1 ‘/2 mins for 
the reactants to be mixed, placed into the plastic envelope in the Dewar flask and the 
temperature probe inserted.

Thus in the case of sample 1-1 the room temperature (and presumably that of the reactants 
hemihydrate and water as they are conditioned in the room) was about 21°C but the first 
measurement made by the probe in the plaster mix shows a temperature in excess of 29°C. 
The temperature then falls very' slowly by nearly 2“ over a time frame of 70 minutes, stabilizes 
and then slowly' starts to increase as the hydration reaction of the hemihvdrate begins. The 
sudden jump in temperature can surely only be attributed to a rapid exothermic chemical 
reaction but there is no obvious compound/phase present in amounts to produce this. The 
phenomenon has not been observed by us (to this extent) previously.
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SUMMARY OF RESULTS

A summary of all results.for the SBDC gypsum samples and a commercial casting plaster is 
given in Table 3. The following parameters are included in the table.

Water Requirement
Initial Setting Time (Knife edge)
Exotherm Parameters k, ĉ ,, 9 
Sieve Analysis
Density and compressive strength of cast gypsums made from plaster slurries at the 
water requirement 
% insolubles in ammonium acetate

Initial Setting Time

The standard requires that the time of initial set shall be between 20 min and 35 min. The 
SBDC sample II—3 and the commercial casting plaster complied exactly with this (setting 
times of 35 and 30 minutes respectively). Sample II—1 was very close (15 minutes). The 
setting times of samples I and III are long, however they should be responsive to the action of 
accelerators. Both accelerators and retarders are added to commercial plasters to achieve 
combinations of particular setting properties. Figure 1 shows a good relationship between the 
Time of Initial Set and the Induction Period 9.

W ater R equirem ent

The standard testing consistency or water requirement of the hemihydrates is reasonable with 
sample III being the lowest (and therefore the most desirable). The density of cast gypsums 
produced from plaster mixes is inversely related to the amount of water used to make the mix. 
Hemihydrates with low water requirements require less water to make mixes of standard 
consistency which are required for aspects of manufacturing cast plaster products. The 
theoretical amount of water needed to hydrate 100 g of hemihydrate is only IS.6 g but an 
excess has to be added to produce a workable mix; this is what is known as the water 
requirement. The excess water is evaporated upon drying and produces porosity in the cast. 
Figure 2 shows a line relationship between the density of the cast gypsum and the water/solids 
ratio of the plaster mix; superimposed on the plot are the current data. The results are plotted 
at a larger scale in Figure 3 and identified by code. If anything the densities of the casts are 
slightly higher than might be expected at the water/solids ratios.

Fineness

All of the SBDC calcined gypsum samples met the fineness criterion of AS 2592 (after 
grinding had been carried out). The commercial casting plaster felt "finer to the touch5’ and 
this may be related to its smaller size fractions between 150 and 600 ,um and the fact that it 
had no material larger than 600 pm.

Compressive Strength

In all cases the mean compressive strength of each of the two sets of four cubes were within 
about 6% (the standard requires 12.5%). The cubes were cast at the water/plaster ratio to 
form a mixture of standard testing consistency (i.e. at the water requirement) as required by 
Appendix E of AS 2592. This makes it more difficult to compare the performance re the 
compressive strength of the different samples, as compressive strength is directly related to the
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density of the cast which in turn depends on the water/plaster ratio of the mix. A plot of the 
results (compressive strength v density of the cast) is given in Figure 4 and it is seen that a 
reasonable relationship exists.

The compressive strength of the cubes made from the commercial casting plaster is 
significantly higher than any of the SBDC samples and this may be related to the particle size 
distribution. Nonetheless all the cast gypsums made from the SBDC samples easily mPt 
requirements of the standard for compressive strength, and in one case fSample T-l) th* 
Compressive strength was double that required in the standard

Composition -  % Insoluble in Ammonium Acetate

All of the samples were very much lower in percent insolubles in ammonium acetate than the 
limit imposed by the standard (20%). The figures of 4-5% for sample II are related to their 
silica content.

CONCLUSIONS AND RECOMMENDATIONS

On the basis of the samples provided to CSIRO all of the gypsums from the SBDC deposits 
would appear to have the potential to be made into casting plasters that would meet the 
requirements of Australian Standard AS 2592.

The setting times of the Sceale Bay samples II—1 and II—3 are either within or very close to the 
limits required by the standard. The setting times of samples I and III as they stand are much 
too long for commercial applications. However it is im p o rta n t to no te  th a t the work carried 
out in this project has only involved relatively simple processing viz. A calcination of washed 
crude ex mine material followed by a simple grinding. These samples would probably respond 
to the addition of an accelerator.

All of the cast gypsums made from the SBDC samples easily met the requirements of the 
standard for compressive strength but to fairly compare the performance of the different
samples requires sets of specimens to be made at the same density, ie at the same water/plaster 
ratio.

Some samples of glass fibre reinforced cast plaster sheet were made from one of the SBDC 
samples and appeared very satisfactory.

It is recommended that the following work be undertaken.

1. Study the action of two accelerators potassium sulfate (K2S 0 4) and gypsum 
(C aS04.2H20 )  on the hydration kinetics and setting of the SBDC samples I and III.

2. Produce sets of cubes for each of the samples studied in this report at one constant 
density, and determine if any significant differences exist in the compressive strength.

3. On one sample selected as the best candidate (by SBDC and CSIRO) investigate the 
influence of varying the calcination conditions and grinding treatment on setting 
characteristics, particle size distribution, and mechanical properties of casts.

4. Conduct some foaming experiments with one of the products from stage 3 to 
determine the-response to CSIRO’s formulation, and the strength of the foamed 
product.



T A B L E  1. DETAILS O F C ALC INA TIO N O F SB DC G Y PSU M  SA M PLES AN D  X P I )  PHASE COM POSITION O F C A LC IN ED  PRODUCTS AND A C O M M E R C IA L  CASTING
PLASTER (CON I ROL)

Sample

Code

Te

First
Start

l ipcratures
calcinati

Plateau

Finish

°C) at vat 
>n (botloi 

Secoi 

Start

ions stages c 
t thcrmocoup 
d Plateau 

Finish

tiring the 
le)

At end ol 

calcination

Tola! calcinalion 
lime

(hrs-in i ns >

1 lemihydrale 

C a S O j . ' /d L O

X-ray Diffrac 
Gypsum 

(tesidual) 
CaSOj.211?0

lion Phase Compos 
Anhydrite III 

soluble anhydrite
CaSOj

lion
Anhydrite II

insoluble anhydrite

CaSOr

Silica

SiO->

Calcile

CaCOj

1 lalite 

NaCI

l - l 100 120 10-1 106 212 4 - 2 0 - 1 0 0 ND ND ND ND D ND-

1-3 100 125 104 106 220 4 - 3 0 -1 0 0 ND ND ND ND D ND

ll- l 1 16 160 200 206 252 4 16 <100 Nl) ND Trace I) 1) ND

11-3 120 1 61 10.3 212 244 4 0 <100 ND ND Trace I) D ND

lll- l 100 120 104 106 223 4 -2 3 - 1 0 0 ND ND D ND D ND

111-3 100 120 104 106 206 4 -4 5 - 1 0 0 ND ND D ND D ND

Control - 1 0 0 ND ND ND ND D ND

Nines: The first ‘bo i l ’ occurs between the first and second plateaus
The  second ‘b o i l ’ occurs between the second and third plateaus 
X-ray Phase Composition: N.D. Phase not detected

D , Phase delected
Trace 1 Based on previous work up to about 5% of  the phase could be present 
- 1 0 0  Product is essentially composed o f  this phase 

For samples l l - l  and 11-3 Substantial peaks for SiC)2 were present 
For samples III—I and III—3 the All content is notably less than for samples l l - l  and 11—3

SltDCl.iliic/king/lablcs



TABLE 2. DETAILS OP EXOTHERMS OE SAMPLES OE CALCINED GYPSUM (SBDC) AND A COMMERCIAL CAS TING PLASTER (CONTROL)
1-1 1-2 11-1 11-2 l l l - l l l l - l

(repeal exotherm)
II1-3 111-3

(repeat exotherm)
Commercia l  Casting 

Plaster Control

Dale o f  calcination 2 - 9 - 9 6 9 - 9 - 9 6 2 6 - 9 - 9 6 1 -1 0 -9 6 2 - 1 0 - 9 6 3 -1 0 -9 6 7 - 1 0 - 9 6 7 - 1 0 - 9 6 Sept 96 May 96

Dale ot cxolherin 2 6 - 9 - 9 6 2 7 - 9 - 9 6 2- 10 -9(. 4 -10 -96 7 - 1 0 - 9 6 2 5 -1 0 -9 6 1 4-10-96 2 8 -1 0 -9 6 1-1 0 -9 6 28-10-

Days elapsed between calcination 
and exotherm

2d 18 7 2 4 22 7 21
96

W alaer/Solids ratio 0.62 0.66 0.70 0.64 0.565 0.574 0.558 0.567 0.60 0.546

Tem pera ture  o f  room (°C) at start 
o f  m ixing (l ime=0)

21.06 21.17 21.11 21.59 21.28 21.86 . 21.11 20.74 21.59 21.59

Initial ju m p  in temperature  (“C) 8 . 3 3 2.7-1 Of. 4 1.07 2.21 2 . 2 1 0 0 0 0

Initial Tem pera ture  (°C) 27.58 2-1.91 21.86 22.66 22.88 22.93 21.22 20.52 21.38 22.02

Initial time (mins) 72.0 28.0 2 4.5 193 256 4.5 3.5 8 4

M axim um  temperature  (UC) •17.2.6 -Id. 74 42.17 42.6 42.97 41.10 40.78 40.41 45.59 49.44

T im e  til m axim um  tem perature  (mins) 120.5 101.5 22 65 313 378.5 140 149.5 70 62

AT,,,.., (UC) 19.67 19.82 20.21 19.94 20.09 18.17 19.56 19.89 24.21 27.42

T im e  at half AT,,,,, 102.0 84.5 22.5 49.5 282 339 I 17.5 124 52.5 44.5

Induction Period 0 (mins) 83 61.5 4.5 22.5 253.5 309 91.5 97 26 7

Slope ol line k 0.1401 0.1449 0.2528 0.1276 0.0918 0.0794 0.0653 0.0486 0.1240 0.1103

Intercept P(<x„) -1 8 .4 4 8 9 -1 5 .9 1 7 5 -9 .5 5  19 -9 .9 5 4 6 -2 9 .7 8 3 3 -30 .8045 -1 1 .7 1 0 7 -10 .1765 -10 .0562 -8 .4 4 2 9

Correlation eoeffieient R 0.9682 0.9957 0.9985 0.9828 0.9664 0.9826 0.8793 0.8896 0.9979 0.9949

Num ber o f  points in regression 88 87 54 106 137 159 147 262 99 107

* it)2 0.000021 0.000281 0.2262 0.1512 1 x 10 6 1 x 10 h 0.0261 0.1212 0.1367 0.6835

SBD C\doc//king/lahlcs



TABLE 3. SUMMARY OF RESULTS FOR CALCINED \SBDC GYPSUM SAMPLES AND A COMMERCIAL CASTING PLASTER (CONTROL)

Sample
Code

Water
R equ irem en t1

(ml)

Initial Setting Time 
Knife Edge 

(mins) k

Exotherm Pa 

x I02

ramclers
Induction 

Period 0 (mins)

Siev

>6()0iim

a Analysis (% 

600 150

in size Iraet 

150-53

on)

< 5 3 luu

Density4

(kg7m3)

Com pressive4
Strength
(M Pa)

% i n s o l u b l e  in 
a m m o n i u m  

a c e t a t e

1-1 hi .7 65 0.1401 2.1 x 10 ' S3 0.S5 17.65 21 .SO 59.70 127.3 16.52 0

(10.2) (0.60)

1-3 66.0 55 0.1449 3.81 x 10 4 61.5 0.92 9.83 14.25 75.00 1163 11.28 0

(8.1) (9372)

l l - l 70.0 15 0.2528 0.2262 4.5 0.70 6.10 5.00 88.20 107.3 1 1.06 4.75

(7.6) (1.10)

11-3 64.2 35 0.1276 0.1513 23.5 0.66 6.59 4.85 87.90 1140 10.97 4.00

(6.5) (0.58)

l l l - l 56.5 210 0.09 IS 1 x 10 " '255.5 0. IS IS.72 19.10 61.70 1325 1.8.44 0

5 7 .42 0.0794 1 x 10 " 309 (7.7) (2.02)

111—3 55.8 95 0.0653 0.0261 91.5 0.96 14.64 8.70 75.70 1264 14.18 0

5 6 .7 2 0.04S6 0.1212 97 ( 6 . 6 ) (0.61)

Control 54.6 30 0.1 103 0.6835 7 0 - 5 “ ~ 2 5 h -7 0 " 1260 21.00 3.64

(7.0) (0.90) 2 .0s

1. W ater requirement is volume of water required per 100 g o f  hemihydrate to make a plaster slurry o f  standard testing consistency.
2. Repeat exotherms earried out 3 weeks alter calcination.
2. Mean o f  8 de terminations,  standard devia tions in brackets.
4. On their T echnical  Data Sheet the manufacturers o f  the comm ercial  plaster quote a figure o f  3.6% for typical amm onium  acetate insolubles.
5. As determined by CS1RO on the sample  tested.
6. Inler|x)laled from Technical Data Sheet.

S11 IX.\tii>c//k ing/tahlcs



I
N
I
T
I
A
L
 
SE

T 
BY

 
K
N
I
F
E
 
ED

GE
 
TE

ST
 
(m

in
ut

es
)

FIGURE 1.

INITIAL SET OF CALCINED GYPSUMS 
v INDUCTION PERIOD

24 0

200

1 6 0  —

120

80

40

3

_l p

J I 1 - 3

a —

1 - 3

1 1 - 3

I I - l

:J I I —1

I I ' ! ! I ! i J ____L

50 100  15 0  2 0 0

INDUCTION PERIOD (minutes)

25 0 3 0 0



D
E
N
S
I
T
Y
 
OF

 
C
A
S
T
 
G
Y
P
S
U
M
 

(g
/c

c)

FIGURE 2.

DENSITY OF CAST GYP S U M  v 
WATER/SOLIDS RATIO

WATER/SOLIDS RATIO

m  u. .a - e r e



D
E
N
S
I
T
Y
 
OF

 
CA

ST
 
G
Y
P
S
U
M
 

(k
g/

m3
)

1 4 0 0

1 3 0 0

1200

1 10 0

1 0 0 0

FIGURE j .

DENSITY OF CAST GYPSUMS v 
WATER REQUIREMENT

J H - i

3  - J I I “ 3
a 1 - 1

1-3

11- 3

J _______ !_______ i J_____ L i ____L

) .54 0.58 0.62 0 . 6 6 0 .

WATER REQUIREMENT (water/solids ratio)



C
O
M
P
R
E
S
S
I
V
E
 
S
T
R
E
N
G
T
H
 

(M
Pa

)

FIGURE

COMPRESSIVE STRENGTH OF CAST GYPSUMS 
v DENSITY

22

20

T
I

i

i
3

i

18

i

16

i

14  I"i

i

12

i

T T T - j

J I I - 3

1
1-3:

3

10 i--- ;......

1 0 0 0 1100 1200 1300

i

14 0 C

DENSITY OF CAST GYPSUMS (lcg/m3)



TENNANT LIMITED

GYPSUM TESTWORK

Report No. N8149 (amended) 11 October 1996
AiVlDEL LIMITED 
A.C.N. 008 27 802 
Mineral Processing Services 
PO Box 383 |
TORRENSVILLE PLAZA SA 5031! 
AUSTRALIA i

Mines & Energy SA

R97/00479

Telephone:
Telex:
Facsimile:

+61 8 8416 5257
AA82520
+61 8 8352 8243



A.C.N. 008 127 802

Amdcl Limited
Mineral Processing Services
Osman Place
Thcbarton SA 5031
AUSTRALIA

Telephone (08) 8416 5200
Facsimile (08) 8352 8243
Telex AA 82520

PO Box 338

11 October 1996

Tennant Limited
210 George Street 
SYDNEY NSW 2000

Attention: Mr J Guinness

REPORT N8149 (Amended) 

GYPSUM TESTWORK

This report.replaces Amdel Report N8149 issued on 3 September 1996 We request that all

a S e ° d rePl“ ed *

YOUR REFERENCE: 

SAMPLE IDENTIFICATION: 

MATERIAL:

LOCATION:

DATE RECEIVED:

Fax dated 29/7/96

Streaky Bay A and “B”, Moonabie 

Gypsum 

South Australia 

8 August 1996

PROJECT MANAGER:

Ric Phillips 
Manager
Mineral Processing Services

JR.T:msml

J R Tuffley

cc: Mr Jeff Olliver
PO Box 24
McLaren Vale SA 5171

Ms repor,r lr"e °nly w ",e f ° '  <««<«.—L„„„ed accepts no responsibilities for the representivity of,he sampled) submitted.



Tennant Limited
Page 1

1. INTRODUCTION

Tennant Limited is investigating the quality of gypsum obtained from parts o f Eyre Peninsula in 
South Australia. Amdel was commissioned to carry out a range o f testes including bulk density 
analysis, mineralogy and washing.

Samples were delivered to Amdel by Mr Jeff Olliver on 8 August 1996.

2. SAMPLES RECEIVED

Each sample consisted of 30 kilograms of dune gypsum deposits as follows'

Streaky Bay A -  Low salt composite - lm intervals in 1996 hand auger holes with salt content 
less than 0.5 percent

Streaky Bay B - Bulk - all intervals with more than 88 percent gypsum irrespective o f salt 
content which ranged up to 1.63 percent

Moonabie - Three Mile Dune - composite of 1996 hand auger drill holes

3. PRO CEDU RE AND RESULTS

3.1. Sample Preparation

Each sample was screened on a 1.7mm screen to remove organic debris and coarse material 
including what appeared to be lumps of mud. Some fine organics did pass through the 
screen.

A head sample of about 1.5kg was then obtained by riffle splitting and was dried at 50°C 
The following sub-samples were then obtained from the dried material:

lOOg for chemical analysis

>■ 50g for XRD

0.5kg for optical mineralogy

0.5kg for Mr J. Olliver.

3.2. Chemical Analysis

The chemical analyses o f the three samples are listed in Table 1. These show that the NaCl 
level was already very low before washing. The major impurities were CaC03, mainly in 
the Streaky Bay samples, and silica in the Moonabie sample.

Report N8149 (Amended) 11 October 1996
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3.3. XRD and Mineralogy

A detailed report on the mineralogy of the three samples is included in Appendix A.

3.4. Bulk Density

The bulk density of each sample was determined in two ways. A rigid 1 litre container was 
filled with sand and care was taken not to cause any compaction. Using the same container, 
maximum compaction was obtained by rapping the side of the container. The following 
results were obtained:

Sample Bulk Density, kg/1
No Compaction Compaction

Streaky Bay A 1.10 1.34
Streaky Bay B 1.06 1.30
Moonabie 1.06 1.31

3.5. Washing

Each sample was washed in Adelaide tap water by mechanically agitating a slurry containing 
40% solids. The slurry was agitated for two hours, then allowed to settle. The supernatant 

.liquor, containing some organics and slimes, was then decanted. The proportion of slimes 
was much greater in the Moonabie sample than in the other two.

The sample was then filtered, but this proved to be difficult and slow even in a pressure 
filter. As a result, a rather sloppy filter cake was then placed in an oven to dry at a 
temperature not in excess o f 65°C.

An assay sample was obtained from the product and about 8kg was set aside as the product 
o f the first wash.

The remaining product was washed again using the method described above. Once again an 
assay sample and a product sample of about 8kg were obtained.

The remainder was then washed for a third time. An assay sample and a 2kg sample for 
Mr J Olliver were obtained. The three products (each weighing about 8kg) from each 
sample were forwarded to CSIRO in Melbourne for further testwork.

Analyses of the products are listed in Table 2. These show that the washings were 
successful in removing most of the NaCl and that one washing may be sufficient.

The washed samples contain high grade gypsum with the only major impurity being silica in 
the Moonabie sample.

Report N8149 (Amended) 11 October 1996
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TABLE 1 : ANALYSES OF AS-RECEIVED GYPSUM SAMPLES

Component Streaky Bav “A ’ Streaky Bay “B” Moonabie
Gypsum, % 96.4 95.8 96.1
N a20 , % 0.13 0.18 0.08
k 2o , % 0.03 0.04 0.08
CaO, % 32.9 33.3 30.8
MgO, % 0.04 0.05 0.02
co 2, % 1.45 1.30 0.50
Fe20 3, % 0.23 0.04 0.17
a i2o 3, % 0.07 0.05 0.22
so3, % 46.1 46.1 44.2
Acid insolubles, % 0.10 0.16 4.30
Cl, ppm 500 900 300

Expressed as 
C aS 04.2H20,

compounds:
% 96.4 95.8 96.1

C aC 03, % 3.20 2.83 1.09
M aC 0 3, % 0.08 0.11 0.04
NaCl, %* 0.08 0.15 0.05
A120 3, % 0.07 0.05 0.22
Fe20 3, % 0.23 0.04 0.17
Acid insolubles, % 0.10 0.16 4.30

* Based on chloride content



TABLE 2 : ANALYSES OF WASHED PRODUCTS

Gypsum
%

Cl
ppm

NaCl
%

Acid insol. 
%

so3
%

Streaky Bay “A”
1st wash 98.2 200 0.03 0.16 46.2
2nd wash 98.3 200 0.03 0.18 46.9
3rd wash 98.3 100 0.02 0.14 47.2

Streaky Bay “B”
1st wash 98.1 300 0.05 0.20 46.6
2nd wash 98.0 200 0.03 0.24 46.2
3rd wash 

Moonabie
98.1 200 0.03 0.18 46.6

1st wash 95.1 100 0.02 4.24 45.2
2nd wash 95.3 100 0.02 4.40 45.5
3rd wash 95.4 100 0.02 4.54 45.4
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MINERALOGY OF GYPSUM SAMPLES

1. INTRODUCTION

Three samples o f gypsum were submitted for examination to determine their mineralogy 
according to the client’s (Tennant Limited) instructions.

2. PROCEDURE

Representative subsamples were examined mineralogically using a combination of 
stereobinocular and transmitted-light techniques (temporary oil mounts) to identify the 
minerals present and to comment on their relevant particle sizes, morphology, inclusions, 
coatings, and contaminants, etc. Pulverised portions o f the samples were analysed by X-ray 
diffraction.

3. RESULTS

The minerals detected by X-ray diffraction are a follows:

Streaky Bay A Streaky Bay B Moonabie
Gypsum D Gypsum D Gypsum D 

Quartz Tr

Semiquantitative abbreviations

D = Dominant. Used for the component apparently most abundant, regardless of its 
probable percentage level.

Tr = Trace. Components judged to be below about 5%.

Mineralogical observations are as follows:

Streaky Bav A

This sample consists of quite coarse, off-white, granular gypsum and fine gypsum “flour”, with 
traces o f other impurities.

Microscopic examination shows gypsum to be the predominant phase present. In the coarser 
particle sizes, it occurs as rounded to subrounded particles, and more rarely as subhedral 
prismatic crystals ranging in size from 1.5mm down to 0.10mm. The majority are of a dirty 
off-white colouration and contain abundant brownish and black, often diffuse, included 
materials, possibly clay or materials of (?)organic origin, sometimes in weak zonal orientation. 
Many appear to have brownish surficial coatings of (?)iron-oxide(s).

Amdel Report N814900G/96 28 August 1996
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The finer gypsum “flour” component consists of angular, subangular, and subprismatic 
particles ranging in size from 0.10mm down to submicron sizes, and is much cleaner than the 
coarse component.

Also present are traces o f clay, (?)iron-oxide(s), carbonate, organic material (possibly roots) 
and black opaque material. The clay forms liberated aggregates up to 0.1mm wide and may 
also be the cause or partial cause of the turbidity in the gypsum. The carbonate typically forms 
very small (<5pm) inclusions in gypsum and similar sized liberated particles. Minor carbonate 
also forms radiating, fibrous aggregates up to 0.02mm in size. Opaques form liberated 
rounded particles generally between 0.1 and 0.2mm in size. The organic material has a 
reddish-brown colour and forms elongate, root-like particles up to ~2mm long.

Streaky Bav B

This sample is almost identical to Streaky Bay A, except that it appears to contain slightly 
heavier iron-staining.

M oonabie

This sample consists o f quite coarse, dirty brownish-white gypsum grading to gypsum “flour”, 
with traces of other impurities.

Microscopic examination shows gypsum to be the predominant phase present, occurring as 
subangular to subprismatic (elongate) and rarely angular particles o f a dirty brownish-white 
colouration, ranging from 2.0mm down to submicron sizes. The individual particles contain 
varying amounts o f included clay and/or (?)organic material (but not quite so distinctive as the 
Streaky Bay samples), which impart a dusty, sometimes turbid, appearance. Patchy brown 
(?)surficial coatings o f iron-oxide(s) are quite common and traces o f discrete brown particles 
o f iron-oxide appear to be somewhat more abundant than those occurring in the Streaky Bay 
samples. Traces o f fine grained black opaque material and a minute trace of quartz are also 
present. The opaques typically form round, liberated particles below 0.1mm in size or smaller, 
irregular inclusions in gypsum. Minor organic, plant matter forms elongate particles up to 
~2mm long.

SUMMARY

All three gypsum samples are similar, containing extremely high percentages of gypsum. 
Particles sizes o f the gypsum are similar, with Moonabie being slightly coarser. A progressive 
decrease in particle size is accompanied by an increase in purity in terms of liberation o f iron- 
oxides and included material.

The Moonabie sample is expected to have a higher content o f iron than the Streaky Bay 
samples. The Streaky Bay samples exhibit a higher degree of crystallinity than does the 
Moonabie sample.

Amdel Report N814900G/96 28 August 1996



STREAKY BAY - E.L. 1821

SIX MONTHS TO 18 FEBRUARY, 1997

EXPLORATION COMPLETED - GOLD

GEOCHEMICAL SAMPLING

An initial calcrete sampling program was conducted on E.L. 1821 during October 
1996. A total o f  119 samples were collected on public access roads at approximately 
1 km spacing. Sampling was conducted without prior assessment o f the regolith, 
which has subsequently proven to be inappropriate for calcrete sampling. 
Consequently best results o f 1 ppb Au were obtained from 14 sample sites with the 
remainder below detection levels. Samples were also analysed for Cu and As, with 
no significant results being returned.

FUTURE EXPLORATION - GOLD

Due to difficulties experienced using conventional calcrete sampling techniques on 
E.L. 1821, similar problems are expected using other regolith sampling methods. 
Therefore future exploration shall focus on using aeromagnetic imagery to isolate 
possible RAB drilling targets.

Mines & Energy $A

C97/01044



Calcrete Database 19/2/97

SAMPLE EAST NORTH EL PROSPECT DATE DEPTH ORDER JOB NOTES
1025 424390 6365410 1821 Regional 24/10/96 0.1 83918 AD015782 Massive
1026 424100 6364230 1821 Regional 24/10/96 0.1 83918 AD015782 Massive
1027 424010 6361780 1821 Regional 24/10/96 0.1 83918 ADO15782 Massive
1028 423190 6361820 1821 Regional 24/10/96 0.2 83918 AD015782 Massive
1029 421940 6361780 1821 Regional 24/10/96 0.1 83918 AD015782 Massive
1030 420850 6361810 1821 Regional 24/10/96 0.1 83918 ADO15782 Massive
1031 419450 6361750 1821 Regional 24/10/96 0.1 83918 ADO15782 Massive
1032 418310 6361800 1821 Regional 24/10/96 0.1 83918 ADO15782 Massive
1033 415600 6361600 1821 Regional 24/10/96 0.1 83918 AD015782 Massive
1034 421962 6359580 1821 Regional 24/10/96 0.1 83918 AD015782 Massive
1035 422640 6360370 1821 Regional 24/10/96 0.2 83918 ADO15782 Massive
1036 423300 6361380 1821 Regional 24/10/96 0.1 83918 AD015782 Massive
1037 420790 6358050 1821 Regional 24/10/96 0.1 83918 AD015782 Massive
1038 420060 6358370 1821 Regional 24/10/96 0.1 83918 ADO15782 Massive
1039 419120 6358010 1821 Regional 24/10/96 0.1 83918 AD015782 Massive
1040 419070 6359000 1821 Regional 24/10/96 0.2 83918 AD015782 Massive
1041 418100 6358060 1821 Regional 24/10/96 0.2 83918 AD015782 Massive
1042 414760 6357570 1821 Regional 24/10/96 0.3 83918 AD015782 Massive
1043 415300 6358030 1821 Regional 24/10/96 0.2 83918 ADO15782 Massive
1044 425120 6367230 1821 Regional 24/10/96 0.4 83918 AD015782 Massive
1045 425480 6368310 1821 Regional 24/10/96 0.1 83918 AD015782 Massive
1046 424160 6360780 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1047 424790 6359730 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1048 425360 6358750 1821 Regional 25/10/96 0.6 83918 ADO15782 Massive
1049 425910 6357960 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1050 425880 6356280 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1051 426050 6355180 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1052 426340 6354260 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1053 426960 6353660 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1054 427100 6352200 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1055 428070 6351800 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1056 428760 6351190 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1057 429540 6350830 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1058 430040 6348400 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
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SAMPLE Au Ca CaNAu As Cu Ag Bi Co Mo Ni Pb Pd Sb Te U3081025 <1 21.34 - <5 1.6
1026 <1 20.49 - 13 1.3
1027 <1 24.91 - ' 9 0.9
1028 <1 25.53 - 9 1.7
1029 <1 28.31 - <5 1.1
1030 <1 22.11 - 14 1.7
1031 <1 20.6 - 6 2.2
1032 <1 24.77 - 17 2.0
1033 <1 21.09 - 11 1.3
1034 <1 27.24 - 18 1.1
1035 <1 25.54 - <5 3.3
1036 1 31.59 - 7 2.1
1037 <1 27.11 - <5 1.5
1038 <1 27.03 - 10 2.5
1039 <1 30.17 - <5 0.9
1040 1 27.14 - <5 4.1
1041 <1 26.71 - <5 2.3
1042 <1 27.73 - 8 5.0
1043 <1 24.09 - 18 4.6
1044 <1 26.06 - 16 1.5
1045 <1 30.42 - 12 1.4
1046 <1 28.12 - <5 1.0
1047 <1 27.49 - 6 1.5
1048 <1 30.95 - 6 0.9
1049 <1 28.46 - <5 1.4
1050 1 24.87 - 24 2.8
1051 <1 29.09 - 9 2.1
1052 <1 30.35 - 11 1.3
1053 <1 25.09 - 13 1.2
1054 <1 26.02 - <5 1.0
1055 <1 25.49 - 7 1.7
1056 <1 25.81 - <5 1.6
1057 <1 27.78 - <5 1.0
1058 1 25.87 - 14 1.3
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SAMPLE W Zn
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
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SAMPLE EAST NORTH EL PROSPECT DATE DEPTH ORDER JOB NOTES1059 429880 6349370 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1060 430340 6351040 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1061 431280 6351600 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1062 432060 6352000 1821 Regional , 25/10/96 0.1 83918 AD015782 Massive
1063 432400 6352150 1821 Regional 25/10/96 0.2 83918 ADO15782 Massive
1064 432310 6352900 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1065 433020 6353070 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1066 433840 6353080 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1067 434640 6353500 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1068 434500 6354300 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1069 434220 6355410 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1070 434210 6356170 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1071 434600 6357030 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1072 434090 6357930 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1073 434350 6358200 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1074 434030 6358900 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1075 433760 6359840 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1076 433380 6360560 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1077 432360 6360880 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1078 431550 6361160 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1079 431590 6361900 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1080 431240 6362880 1821 Regional 25/10/96 0.2 83918 AD015782 Massive
1081 430500 6363330 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1082 430370 6364120 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1083 429820 6364720 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1084 430280 6365550 1821 Regional 25/10/96 0.2 83918 AD015782 Massive
1085 430350 6366420 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1086 429780 6367770 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1087 430950 6367900 1821 Regional 25/10/96 0.2 83918 ADO15782 Massive
1088 432020 6367230 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1089 432530 6366240 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1090 434340 6364510 1821 Regional 25/10/96 0.2 83918 ADO15782 Massive
1091 435690 6363690 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1092 435610 6362730 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
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Calcrete Database
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SAMPLE Au Ca CaNAu As Cu —a 9 Bi Co Mo Ni Pb Pd Sb Te U3081059 <1 30.37 - 14 2.3
1060 <1 26.94 - <5 1.3
1061 <1 27.4 - 11 1.6
1062 <1 27.07 - 5 1.0
1063 <1 28.67 - 9 1.1
1064 <1 24.33 - <5 1.4
1065 <1 26.11 - 9 1.4
1066 <1 25.23 - <5 1.3
1067 <1 24.41 - <5 1.5
1068 <1 25.25 - 8 1.4
1069 1 23.28 - <5 1.3
1070 <1 25.01 - 9 1.1
1071 <1 16.48 - 8 1.2
1072 <1 30.28 - 9 1.4
1073 1 26.98 - <5 1.7
1074 1 26.39 - 5 2.0
1075 <1 28.32 - 5 1.1
1076 <1 27.70 - <5 1.4
1077 1 27.46 - 10 1.6
1078 <1 28.64 - <5 1.6
1079 <1 26.98 - 14 1.2
1080 <1 27.37 - 6 1.6
1081 <1 22.40 - 7 2.5
1082 <1 30.38 - <5 1.7
1083 <1 27.79 - 5 2.2
1084 <1 28.06 - <5 1.3
1085 <1 27.44 - 10 1.0
1086 <1 25.17 - 13 1.3
1087 <1 25.36 - 10 1.1
1088 <1 26.97 - <5 0.7
1089 <1 27.79 - <5 1.1
1090 <1 25.73 - 9 1.8
1091 <1 29.81 - <5 1.3
1092 <1 24.22 " 10 1.7
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SAMPLE W Zn
1059
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1062
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Calcrete Database 19/2/97

SAMPLE EAST NORTH EL PROSPECT DATE DEPTH ORDER JOB NOTES
1093 435500 6361210 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1094 435120 6359970 1821 Regional 25/10/96 0.1 83918 ADO15782 Massive
1095 435000 6359340 1821 Regional 25/10/96 0.1 83918 AD015782 Massive
1096 427380 6368090 1821 Regional 26/10/96 0.2 83918 AD015782 Massive
1097 427790 6367270 1821 Regional 26/10/96 0.3 83918 AD015782 Massive
1098 427420 6366040 1821 Regional 26/10/96 0.2 83918 AD015782 Massive
1099 427140 6365050 1821 Regional 26/10/96 0.2 83918 AD015782 Massive
1100 427140 6364260 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive
1101 426640 6363570 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1102 426380 6362600 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1103 426430 6361980 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive
1104 427180 6361400 1821 Regional 26/10/96 0.2 83918 ADO15782 Massive
1105 427230 6360800 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1106 428180 6360250 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1107 427480 6359420 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive
1108 427264 6358830 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1109 427000 6358610 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1110 428120 6356230 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1111 428680 6355400 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1112 429270 6355100 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1113 427580 6355620 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive
1114 426820 6355300 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1115 426580 6354060 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1116 427720 6345900 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1117 428850 6345980 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive
1118 429620 6346180 1821 Regional 26/10/96 01. 83918 ADO15782 Massive
1119 430190 6344690 1821 Regional 26/10/96 0.4 83918 AD015782 Massive
1120 430330 6342820 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive
1121 437630 6342710 1821 Regional 26/10/96 0.2 83918 ADO15782 Massive
1122 436530 6342740 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1123 435140 6342600 1821 Regional 26/10/96 0.2 83918 AD015782 Massive
1124 437280 6343810 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1125 436930 6344550 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
1126 436490 6345270 1821 Regional 26/10/96 0.1 83918 AD015782 Massive
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Calcrete Database 19/2/97

SAMPLE Au Ca CaNAu As Cu __Ag Bi Co Mo Ni Pb Pd Sb Te 1)308
1093 <1 28.59 - <5 1.2
1094 <1 24.11 - 21 2.3
1095 <1 24.54 - 9 1.0
1096 <1 28.27 - <5 1.6
1097 <1 28.42 - 7 1.5
1098 <1 24.16 - <5 1.6
1099 <1 29.60 - <5 1.4
1100 <1 30.35 - 15 1.4
1101 <1 28.60 - ' <5 1.6
1102 1 26.73 - 5 2.3
1103 <1 29.28 - <5 1.1
1104 <1 28.44 - 9 1.4
1105 <1 25.99 - <5 2.5
1106 <1 35.04 - 9 4.3
1107 <1 27.79 - <5 1.4
1108 1 28.13 - <5 1.2
1109 <1 30.81 - 6 1.3
1110 <1 27.93 - <5 1.1
1111 <1 24.99 - <5 1.5
1112 <1 29.07 - 7 1.1
1113 <1 27.23 - <5 1.4
1114 <1 28.23 - <5 1.4
1115 <1 22.53 - 8 1.3
1116 1 26.56 - <5 2.1
1117 <1 31.39 - <5 1.5
1118 <1 26.88 - <5 2.0
1119 1 27.41 - 11 1.2
1120 <1 27.77 - 13 1.1
1121 <1 28.93 - <5 1.7
1122 <1 26.02 - 7 1.4
1123 <1 24.50 - 6 1.5
1124 <1 25.20 - 6 1.5
1125 <1 26.88 - <5 2.9
1126 <1 24.04 - <5 1.5
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SAMPLE W Zn
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
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1119
1120
1121
1122
1123
1124
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Calcrete Database
19/2/97

SAMPLE EAST NORTH EL PROSPECT DATE DEPTH ORDER JOB NOTES1127 435850 6346440 1821 Regional 26/10/96 0.2 83918 ADO15782 Massive1128 435890 6347280 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive1129 435690 6347990 1821 Regional 26/10/96 0.1 83918 AD015782 Massive1130 435550 6348740 1821 Regional 26/10/96 0.1 83918 AD015782 Massive1131 435860 6349450 1821 Regional 26/10/96 0.1 83918 AD015782 Massive1132 435680 6340200 1821 Regional 26/10/96 0.1 83918 AD015782 Massive1133 435340 6351140 1821 Regional 26/10/96 0.1 83918 AD015782 Massive1134 435170 6352010 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive1135 435450 6352370 1821 Regional 26/10/96 0.1 83918 AD015782 Massive1136 436430 6352320 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive1137 437700 6352270 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive1138 436490 6363460 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive1139 436780 6364370 1821 Regional, 26/10/96 0.1 83918 AD015782 Massive1140 436880 6365470 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive (friable)1141 436760 6367760 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive1142 437210 6368550 1821 Regional 26/10/96 0.1 83918 ADO15782 Massive1143 422240 6368540 1821 Regional 26/10/96 0.2 83918 AD015782 Massive

Page 10



Calcrete Database 19/2/97

SAMPLE Au Ca CaNAu As Cu a 9 Bi Co Mo Ni Pb Pd Sb Te U3081127 <1 27.53 - 7 1.2
1128 <1 24.10 - <5 1.7
1129 <1 26.24 - 9 1.2
1130 <1 27.92 - <5 1.4
1131 <1 30.76 - <5 1.0
1132 1 27.85 - 12 1.2
1133 <1 25.77 - <5 1.3
1134 <1 25.51 - <5 1.2
1135 <1 23.31 - <5 1.1
1136 <1 21.68 - <5 1.0
1137 <1 25.25 - <5 1.2
1138 <1 25.24 - <5 1.4
1139 <1 22.42 - <5 1.2
1140 <1 23.83 - <5 4.5
1141 <1 24.44 - <5 4.1
1142 <1 28.30 - 6 1.2
1143 1 24.63 - <5 3.9
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SAMPLE W Zn
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SCEALE BAY

28 April, 1998

DEVELOPMENT CORPORATION

Mines & Energy SA

R98/00299

Level 11
210 George Street 
Sydney NSW 2000 
Australia

Telephone: (02) 9321 0328 
Facsimile: (02) 9321 0350

Mr George Kwitco
Company Exploration
Primary Industries and Resources SA
GPO Box 2355
ADELAIDE SA 5000

Dear George,

EL1821 ANNUAL REPORT

Please find attached Annual Report for the period 19 February 1997 to 18 February 1998.

1. Tenure - Exploration Licence 1821 was granted to Olliver Geological Services Pty Ltd on 19 
February 1993 and was subsequently transferred to Sceale Bay Development Corporation 
Pty Ltd (“SBDC”). The tenement expired on 18 February 1998, but has been subsequently 
replaced in full by exploration licence EL2489.

2. Work Completed - a number of work programs were undertaken on the tenement in the year 
ended 18 February 1998. The following reports cover the various aspects of this work.

v / ( l )  Pre-Feasibility Study Report - Tennant Limited (Jonathan Guinness), 10 July 1997

✓ ^(2) Proposed Gypsum Loading Facility - Aztec Analysis, June 1997

(3) Streaky Bay Gypsum Deposits - 1997 Reappraisal of Gypsum Resources by Jeffrey G 
Olliver - Olliver Geological Services Pty Ltd July 1997

v^(4) Gypsum Column Washes and Scrubber Washing of Gypsum - Amdel, March/April 1998

f
(5) Streaky Bay EL1821 - Six Months to 18 August 1997, SBDC (Not attached)

(6) Streaky Bay EL1821 - Six Months to 18 February 1998, SBDC (Not attached)

Yours sincerely,

Jonathan Guinness

SCEALE BAY DEVELOPMENT CORPORATION PTY. LTD.
A.C.N. 062 341 011

L' '  ^
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iimdel
AXTJl.008127802

Telephone (Aost): (08) 8416 5200 
(lot): 61884165200

Facsimile (Amt): (08) 8352 8243 
(Int): 61883528243

A A / v «,L .. f ... 
< . /  ///"*

M m eral S erv ice^, ' *  } $
+ 'im k<

Osman Time 
Thebartan
Sooth Awtrtll* 5031
AUSTRALIA

PO Box 338 
TomnsvIlteFlaao 
Sooth Australia 5031 
AUSTRALIA

CCr
Q U A L I T Y
MANAffiMENT
S Y S T E M

FACSIMILE TRANSMISSION
Date: 1 April 1998 Total pages including cover sheet: 2

To: Jonathan Guineas Fax No: 02 93210350

Company: Scealo Bay Development City/Country:

From: Paul Capps Offer/Quotation No:

Department: Mineral Processmg Froject/Job No: P6117

This document and any following pages arc amfltjenttyl and Intended solely for the named addressee. The copying or 
distribution of them or of any information they contain; by anyone other tinin the addressee, is prohibited. If yon have 
received this document in error, please let hs know by telephone and then return it by mail to tbe address above. We shall 
refund In foil your costs in so doing

Jonathan,
SCRUBBER W ASHING O F GYPSUM

Results o f the fresh water scrubber wash upas on Samples A  (representing seawater washed 
material) and B (representing untreated material) are attached. Each test was run using a different 
water to solids ratio, as indicated by the % solids figure.

Washing o f the seawater washed material resulted in lower salt levels as the quantity o f water was 
increased (ie. % solids decreased). H ie lowest level achieved o f ISOppm Na equates to a  salt 
content o f 380ppm (0.038% NaCl). However, washing at 50% solids achieved a level only 
slightly higher at 350ppm Na (890ppm or 0.089% NaCl) while using only 44% o f file water.

Washing o f file untreated material did not achieve such low salt levels within the range o f test 
crmriitinns examined, with a best result o f SSQppm Na (1400ppm or 0.14% NaCl).

These results suggest that, for scrubber washing, seawater washing prior to fresh water washing 
would be o f benefit in terms o f fresh water usage and reduced salt levels. Seawater
scrubber washing o f untreated material will now be tested.

I f  there is a problem with this transmission please phone 08 8416 5257
MP-FORM.024 lone d«e 24 October 1997
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3. SCRUBBER WASHING

FRESH WATER WASHING OF SEAWATER WASHED SAMPLE (A)

Product Assays
Total? ppm Wal£T Soluble, ppm

Na Cl Mg Na Cl Mg
Feed 2050 3700 1100 2000 3800 130
60% solids 500 900 800 420 900 70
50% solid 350 6CjO 1000 290 550 65
40% solids 300 400 1100 220 400 65
30% solids 150 200 750 150 200 55

FRESH WATER WASHING OF UNTREATED SAMPLE (B)

Producl Assays
Total? ppm Wale r Soluble, ppm

Na C?l Mg Na Cl Mg
Feed 8500 14800 2050 8600 15000 850
60% solids 1550 2800 1350 1500 2900, 120
50% solid 1000 ISpO 1400 900 1500: 95
40% solids 550 900 1000 500 900 70
30% solids 550 900 1250 550 900 70



1.RPR.1998 18=09 AMDEL LTD (BROWN ST) 08-83528243 NO.553 P.1/14

^ n m c l e l
A.C.N.00B127802

Telephone (Aust): (08) 8416 5200 
(bit): 61804165200

Facslnffle (Aust): (08)83528243 
(hit): 61883528243

Amdd
Hi. M ineral ScrvkgLjjte G  / - V  * ,
fl' i fW ’

Osman Place PO Box 338
Thebartcm
South Anitrnlib 5031 
AUSTRALIA

TorrensvilU Plaza 
Sooth Australia 5031 
AUSTRALIA

Q U A L I T Y
MANAGEMENT
S YS T E M
up«mi ■moutnraro

fa csim ile: tr a n sm issio n

Date: 1 April 1998 Total pages including cover sheet 14

To: Jonathan Guiness Fax No: 02 93210350

Company; $ceale Bay Development City/Counlry:

From: Paul Capps Offcr/Quotation No:

Department Mineral Processing Project/Job No: P6117

This document and Any following pages an confidential and hi tended soldy for the named addressee. The copying or 
distribution of them or of any information they confab), j by anyone other tban the addressee, Is prohibited, tr you bore 
received tills document in error, please let os know by tcUphoae nnd then return It by man to the address above. We shall 
reftrad In foil yonr costs In so doing

Jonathan, «
GYPSUM COLUMN WASHES

Attached are updated results for foe column Wash. tests. I  discovered some errors in wash solution 
volumes and times in foe earlier results; please discard them.

Exit snlutions from foe maximum flow apd lOL/mVh tests are now constant and of Na 
concentrations virtually foe same as foe tap water being used to irrigate foe columns. I  suggest that 
we «t»it these columns down and proceed to assay foe solids. We would then be able to consider 
conditions for the seawater column wash tests.

Exit solution concentrations from the simulated rainfall columns are still high. These columns will 
run for an extended period. I will start to reduce foe solution sampling frequency.

Please confirm your agreement to shutting down the high flow columns.

Regards

If  there is a  problem with this transmission please phone 08 8416 5257

MP-FQRM034 lin e  date 24 Ootoher 1997



l.fiPR.1998 18=10 PlMDEL LTD (BROWN ST) 08-83528243 NO.553 P

COLUMN WASH - FRESH WATER, 42-5L/M2/H (MAX FLOW) INTERMITTENT

Date Irrigation Time Solution 
Volume?, L

Na in Solution, g/L
Days Hours Sample A Sample B

9/03/98 1 4 40.8 2,55 70.90
8 81.$ 1.10 35.15

10/03/98 2 12 122.4 1.46 2.43
16 163.2 0 J5 0.59

11/03/98 3 20 204.0 0.31 0.23
24 244.8 0.20 0,22

12/03/98 4 28 28S.6 0.18 0.19
32 326.4 o;i4 0.18

13/03/98 5 36 367.2 0,14 0.17
40 408.0 0.13 0.15

16/03/98 6 44 448.8 Os.14 0.16
48 489.6 0.13 0.17

17/03/98 7 52 530.4 0.13 0.15
56 571.2 0.11 0.13

1 18/03/98 8 60 612.0 0:12 0.12
64 652.8 6.11 0.12

19/03/98 9 68 693.6 0.13 0.19
72 734.4 6.12 0.14

20/03/98 10 76 775,2 6.12 0.15
80 816,0 O’l l 0.13

23/03/98 11 88 897J6 0;14 0.14
24/03/98 12 96 979,2 0.12 0.11
25/03/98 13 104 1060.8 0.12 0.11
26/03/98 14 112 1142.4 6.12 0.11
27/03/98 15 120 1224.0 0.12

rl
0.11
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COLUMN WASH - FRESH WATER, 10l/M a/H CONTINUOUS r

Date Irrigation Timej| Solution 
Volume, L

Na in Solution, g/L
Days Houtjs Sample A Sample B

9/03/98 1 2 4 ' 57.6 13.70 113.50
10/03/98 2 48 115.2 2.95 31.55
11/03/98 3 72 172.8 0.86 7.35
12/03/98 4 96 230.4 0.22 0.62

13/03/98 5 120 288.0 0.19 0.60

16/03/98 8 192 460.8 0.13 0/20

17/03/98 9 216 518.4 0.12 0.16
18/03/98 10 240 576.0 - 0.12 0.16

19/03/98 11 264 633.6 0.12 0.17
20/03/98 12 288 691.2 0.13 0.16
23/03/98 15 360 864.0 0.14 0.15
25/03/98 17 408 979.2 0.14 0.16
27/06/98 19 456 1094.4 0.13 0.13
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COLUMN WASH - FRESH WATER, SIMULATED RAINFALL

Date Irrigation Time! Solution 
Volume, L

N a in Solution, g/L

Days Hoprs Sample A Sample B

9/03/98 1 8 ’ 1.4 29.9 110.3

10/03/98 2 16 2.9 38,7 109.0

11/03/98 3 24 4.3 15.3 103.8

12/03/98 4 32 5.8 12.1 103.5

13/03/98 5 40 7.2 13.1 103.8

16/03/98 6 48 8.6 13.3 103.8

17/03/98 7 56 10.1 13.3 101.8

18/03/98 ......8 64 11.5 : 16.1 100.2

19/03/98 9 72 13.0 13.3 90.2

20/03/98 10 80 14.4 13.2 90.7

24/03/98 12 96 17.3 14.1 85.3
26/03/98 14 112 20.2 13.4 86.5
27/03/98 15 120 21.6 13.0 83.8
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1. INTRODUCTION

Sceale Bay Development Co is examining the exploitation of a gypsum deposit near Streaky 
Bay, South Australia. The gypsum resource is saturated in brine solution, so that any mined 
material will require washing to reduce the salt content prior to sale.

Amdel was requested to design and undertake a program of testwork to examine several washing 
processes. Selection of the processes to be tested was influenced by the facts that fresh water for 
washing purposes would be difficult or expensive to obtain, that the annual rainfall for the region 
is low and that, due to the extremely high salt content of ‘as mined’ material, washing with 
seawater was known to achieve a significant reduction in salt content.

2. SAMPLES TESTED

The sample initially provided for testing (delivered to Amdel on 14 January 1998) was contained 
in bulka-bags and weighed approximately 10 tonnes. The total sample was blended using a front- 
end loader prior to splitting out the samples required for the intended test program as well as 
smaller samples for head assay. The head assay results showed that this initial sample, 
designated Sample A, contained considerably less salt than was expected (3960ppm, 0.396% 
NaCl based on Cl assay) and that the salt level in the sample was not reduced by seawater 
washing in laboratory tests (see Section 2.1).

Sceale Bay Development subsequently arranged for delivery to Amdel of a second sample of 
approximately 6 to 8 tonnes. This sample was designated Sample B and was received on 
7 February 1998. Particular care was taken during transport of the sample to ensure that brine 
saturating the material in-situ was retained with the sample, and was only allowed to drain away 
after being emptied onto the floor at Amdel. A sample of gypsum plus brine taken during mining 
of the bulk sample and contained in a 20L bucket was also delivered to Amdel.
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2.1 Head Assays

Assays for total and water soluble Na, Cl and Mg for the two bulk samples are shown in the 
following table:

ASSAYS OF HEAD SAMPLES

Total, ppm Water Soluble, ppm
Na Cl Mg Na Cl Mg

Sample A
As received (1) 1500 2400 1100 1400 2000 90
As received, duplicate(1) 1500 3000 1400 1400 3000 130
Lab seawater washed(2) 1600 2200 1400 1500 2000 110
Lab fresh water washed (3) 300 <100 1300 100 <100 40

Sample B
As mined, with brine(4) 20500 31900 2300 20200 31000 1950
As mined, drained(5) 8450 13600 1850 8400 13600 800
As received(1) 8850 15500 1650 8750 14900 800
Lab seawater washed (2) 1450 1750 1200 950 1800 160
Lab fresh water washed (3) 250 100 1150 100 100 60

(1) Samples taken from the drained stockpile of bulk sample and dried prior to assay.
(2) Samples of 250g of as received material agitated in 5L of seawater for 8 hours, solids filtered, washed with 

seawater on the filter and dried prior to assay.
(3) As for item (2) but using fresh water instead o f  seawater.
(4) Sample saturated in brine was dried prior to assay; the assay sample therefore retained salt from evaporation of 

the brine.
(5) Sample saturated in brine was filtered to remove excess free brine prior to drying and assaying.

The results indicate that virtually all Na and Cl was present in water soluble form, while 
relatively little of the Mg was water soluble. The theoretical ratio of Na:Cl in NaCl is 
approximately 1:1.5. The assays in the above table are generally around this ratio, suggesting 
that both elements are present in the gypsum as the NaCl salt and not associated with other ions.
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2.2 Seawater Washed and Untreated Samples

The results in Section 2.1 show that washing the ‘as received’ samples with seawater resulted in 
levels of approximately 4,000ppm NaCl. These levels represented substantial reductions for 
Sample B, demonstrating the potential benefit of this process for high salt material. However, 
Sample A in ‘as received’ form contained considerably lower levels of salt, such that seawater 
washing was ineffective in reducing the salt content. In fact, the salt content of Sample A was 
virtually identical to that of the seawater washed Sample B material.

In the light of the similarity between salt levels in Sample A and seawater washed material, 
Sample A was used in the majority of the test program to represent gypsum which had been 
seawater washed prior to further processing.

Sample B was used to represent gypsum which had received no treatment between mining and 
processing, other than the removal of brine by natural drainage in a stockpile.

3. SCRUBBER WASHING

3.1 Plant Description

Gypsum was fed from a variable speed belt feeder. Timed samples of feed were taken regularly 
during operation and weighed to establish the feed rate. The belt speed was adjusted manually to 
maintain the selected feed rate.

A conveyor transported gypsum from the belt feeder to a rotating drum scrubber of 915mm 
inside diameter and 2440mm length, operating at 26 rpm. The scrubber contained three internal 
lifters of 50mm height and was fitted with a discharge trommel of 1mm aperture mesh. The 
scrubber had an operating volume of approximately 100L. Water, either seawater or fresh water, 
was fed via a rotameter to the feed chute of the scrubber. Fine product (-1mm, slurry) passed 
through the trommel mesh while coarse product (+lmm) was discharged as drained solids from 
the end of the trommel.
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3.2 Seawater Washing of Sample A

Approximately 4 tonnes of Sample A gypsum were processed through the scrubber at a rate of 
500kg/h with 500L/h of seawater, equating to a residence time of approximately 9 minutes in the 
scrubber. The +lmm and -1mm products were dewatered, then recombined, blended and 
allowed to drain in a stockpile. A sample of the combined product was dried and assayed for 
total and water soluble Na, Cl and Mg.

The total sample was then re-processed through the scrubber and the product assayed following 
the same procedure. Assays of the products from the two washing stages are summarised in the 
following table:

SEAWATER SCRUBBER WASHING OF SAMPLE A

Product Assays
Total, ppm Water Soluble, jpm

Na Cl Mg Na Cl Mg
Feed 1500 2400 1100 1400 2000 90
Stage 1 product 1950 4300 1200 1900 4300 150
Stage 2 product 1750 3500 850 1600 3500 120

The results show that seawater washing actually resulted in an increase in the salt level of 
Sample A rather than a decrease. In view of these results and the lower than expected salt 
content of the ‘as received’ Sample A, it was decided that a new bulk sample would be provided 
for further testing of seawater washing.
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3.3 Seawater Washing of Sample B

Further seawater washing test were carried out on a new bulk sample with a salt content which 
was much closer to the normal level expected by the client (2.55% NaCl based on Cl assay of the 
‘as received’ sample, see Section 2.1).

The washing procedure was changed for this and the fresh water tests. Gypsum was fed to the 
scrubber at a rate of 250kg/h. Seawater was added to the feed at a rate of 170L/h to give a slurry 
of 60% solids and a residence time of approximately 23 minutes in the scrubber. After 1 hour the 
scrubber discharge solids were sampled, dried and assayed.

The seawater addition rate was then increased to 250L/h (50% solids, 18 minutes residence time) 
and the above process repeated. Further tests were completed at seawater addition rates of 
375L/h (40% solids, 13 minutes residence time) and 580L/h (30% solids, 9 minutes residence 
time).

Assays of the products from each washing test are summarised in the following table: 

SEAWATER SCRUBBER WASHING OF SAMPLE B

Product Assays
Total, ppm Water Soluble, ipm

Na Cl Mg Na Cl Mg
I Feed 8500 14800 2050 8600 15000 850

60% solids 2800 4200 1100 2800 3600 250
50% solid 2950 4300 850 2950 3900 230
40% solids 2250 3100 850 2200 2800 210

| 30% solids 2100 2900 850 2000 2600 210

Seawater washing achieved significant reductions in NaCl content even at 60 % solids, although 
higher waterrsolids ratios resulted in some further reductions to approximately 4,800ppm NaCl 
(as calculated from the Cl assay).

The NaCl levels achieved by seawater washing are similar to the NaCl content of the ‘as 
received’ Sample A, further confirming the validity of using Sample A to represent material 
which has been pre-washed in seawater.
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3.4 Fresh Water Washing of Sample A

Laboratory seawater washing trials on Samples A and B resulted in salt concentrations similar to 
that of the ‘as received’ Sample A. As a result, and in view of its low initial salt content, Sample 
A was used to examine fresh water washing of a seawater washed product.

The procedure used was as described in Section 3.3, with Adelaide tap water used instead of 
seawater. Assays of the products from the tests are shown below:

FRESH WATER SCRUBBER WASHING OF SAMPLE A

r z Product Assays
Total, ppm Water Soluble, jpm

Na Cl Mg Na Cl Mg
[ Feed 2050 3700 1100 2000 3800 130

60% solids 500 900 800 420 900 70
50% solid 350 600 1000 290 550 65
40% solids 300 400 1100 220 400 65

J  30% solids 150 200 750 150 200 55

The results show that lower salt levels were achieved as the quantity of water relative to solids 
was increased (i.e., lower % solids), even though the increase in water resulted in a decrease in 
the washing time (i.e., scrubber residence time).

The product with the lowest salt content of 330ppm NaCl (as calculated from the Cl assay) was 
achieved using 30% solids or 2.3kL of water per tonne of gypsum. However, a product 
containing 990ppm NaCl ( based on Cl assay) was achieved using a much reduced water 
addition rate of only lkL per tonne of solids.
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3.5 Fresh Water Washing of Sample B

Similar fresh water washing tests were carried out using Sample B as material representative of 
material from which excess brine had been allowed to drain but which had not received a pre­
wash.

The procedure used was as described in Section 3.3, with Adelaide tap water used instead of 
seawater. Assays of the products from the tests are shown below:

FRESH WATER SCRUBBER WASHING OF SAMPLE B

Product Assays
Total, ppm Water Soluble, jpm

Na Cl Mg Na Cl Mg
Feed 8500 14800 2050 8600 15000 850
60% solids 1550 2800 1350 1500 2900 120
50% solid 1000 1500 1400 900 1500 95
40% solids 550 900 1000 500 900 70
30% solids 550 900 1250 550 900 70

The product of lowest salt content (900ppm Cl, equivalent to 1500ppm NaCl) was achieved 
using both 40% and 30% solids (1.5kL and 2.3kL of water per tonne of gypsum respectively).

However, the salt content of the best product was higher than was achieved by fresh water 
washing of seawater washed material (see Section 3.4), regardless of the water to solids ratio. 
Laboratory washing tests of the head samples (see Section2.1) produced similar salt contents 
from the two samples (A and B), which suggests that the differences salt contents between the 
scrubber washing products are not due to differences in sample characteristics. It is therefore 
considered that seawater washing prior to fresh water washing would provide a benefit both in 
terms of final salt content and in the quantity of fresh water required.

Report P6117 23 September 1998



Sceale Bay Development Corp 8

4. COLUMN WASHING, FRESH WATER

4.1 Procedure

Samples of approximately 500kg were split from the Sample A and B bulk samples and loaded 
into columns of 560mm diameter and 1800mm height. Fresh water was pumped at the required 
rate onto the surface of material in each column. The position of the irrigation line was changed 
daily to ensure an even distribution of the water through the column. Water was sampled on exit 
from the column and assayed for Na to track salt removal.

When salt removal was complete, the columns were emptied and the gypsum separated into top, 
middle and bottom layers. Samples of each layer were split out, dried and assayed for total and 
water soluble Na, Cl and Mg.

Each test condition was applied to both Sample A and B to assess the performance of pre­
washed (Sample A) and untreated (Sample B) material.

4.2 Test Description and Results

4.2.1 Heap Irrigation

These tests were carried out using an irrigation rate equivalent to 10L/m2/h. Such an irrigation 
rate is at the upper end of rates used in heap leaching applications (e.g., gold copper) and was 
selected to represent an operation in which water was sprayed onto free-standing heaps of 
gypsum.

Irrigation was continuous throughout the test period.

Results of the tests are contained in Appendix 1.

Exit solution assays showed salt removal from Sample A to be completed within approximately 
200 hours of irrigation (Na concentration of 0.13g/L, approximately equal to the concentration in 
Adelaide tap water). Salt removal from Sample B (higher salt content) was initially rapid, but 
required a total of approximately 440 hours irrigation to achieve exit solution assays of the same 
level as achieved for Sample A.

These irrigation times translate to water usages of lkL per tonne of gypsum for Sample A (pre­
washed) and 2.2kL per tonne of Sample B (untreated).

Average washed product grades were 250ppm NaCl for Sample A (based on Cl assay) and 
330ppm NaCl for Sample B. There is a considerable discrepancy between total and water soluble 
Na levels in the solids, suggesting that all Na was not present as NaCl. This is further supported 
by the fact that the Na:Cl ratio was in excess of 1:1 compared to the theoretical ratio of 0.6:1 if 
all Na was present as NaCl.

The product grade for Sample B was elevated by the high assay determined for the top layer of 
product, with middle and bottom layers being of the same grade as Sample A product. The high 
grade of the top layer appears to be anomalous, and it is considered probable that washing of 
both pre-washed and untreated material would achieve a similar NaCl content.
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4.2.2 Maximum Flow Irrigation

Two column wash tests (Samples A and B) were undertaken using an irrigation rate at or close to 
the maximum flow rate possible for the columns. At the commencement of testing the irrigation 
rate was set at 125L/m2/h and the solution discharge rates from each column measured. The 
maximum flow rates were measured thus at 100L/m2/h for Sample A (pre-washed) but only 
45L/m2/h for Sample B (untreated).

Both tests were carried out using an irrigation rate equivalent to 42.5L/m2/h, this being the 
highest flow rate that could be sustained for both columns. Such an irrigation rate would be 
excessive for use in heap leaching applications but could possibly be used in an operation in 
which water was pumped into drained vats containing the gypsum.

The columns were irrigated for 8 hours per day, 5 days per week throughout the test period.

Results are contained in Appendix 2.

Salt removal was rapid, with exit solutions of 0.13g/L Na (Adelaide tap water concentration) 
achieved with 40 hours irrigation for Sample A and 56 hours for Sample B.

These irrigation times translate to water usages of 0.8kL per tonne of gypsum for Sample A (pre­
washed) and 1.1 kL per tonne of Sample B (untreated).

Average washed product grades were 215ppm NaCl for Sample A (based on Cl assay) and 
165ppm NaCl for Sample B. There is a considerable discrepancy between total and water soluble 
Na levels in the solids, suggesting that all Na was not present as NaCl. This is further supported 
by the fact that the Na:Cl ratio was in excess of 1:1 compared to the theoretical ratio of 0.6:1 if 
all Na was present as NaCl.

Salt levels were reasonably uniform for the gypsum from the top, middle and bottom layers.

4.2.3 Simulated Rainfall

Two column wash tests (Samples A and B) were undertaken using an irrigation rate to represent 
washing by rainfall at the site.

The annual rainfall at the site is approximately 350mm. The columns were irrigated at a rate of 
0.75L/m2/h for 8 hours per day, 5 days per week throughout the test period. This rate provided 
the equivalent of the annual rainfall in a period of 12 weeks

Irrigation was not continued to completion due to time constraints. However, the columns were 
irrigated for a total of 26 weeks, equivalent to approximately 2.2 years of average rainfall at the 
site.

Results are contained in Appendix 3. Although washing of the gypsum as indicated by the 
solution assays was not taken to completion, assays of the washed gypsum products showed 
them to contain <165ppm NaCl and 250ppm NaCl (based on Cl assays) for Samples A and B 
respectively.
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Solution assays from the Sample A (representing pre-treated material) had, after approximately 
half of the test period, decreased to Na levels similar to those from Sample B (untreated material) 
at the completion of the test. This suggests that only 1 year of average rainfall would be 
sufficient to wash gypsum which had been pre-washed with seawater, although the effectiveness 
of rainwater washing will be dependent on the pattern of rainfall.

Without pre-washing with seawater, the results indicate that at least 2 years of average rainfall 
would be necessary.

5. COLUMN WASHING AFTER SEAWATER PRE-WASH

5.1 Procedure

Samples of approximately 500kg were split from the Sample B bulk sample and loaded into four 
columns of 560mm diameter and 1800mm height. Seawater was pumped onto the surface of 
material in each column at a rate equivalent to 10L/m2/h. The position of the irrigation line was 
changed daily to ensure an even distribution of the water through the column.

After 2 weeks pre-washing, seawater irrigation to two columns was terminated and the columns 
allowed to drain. One of the columns was emptied and the gypsum separated into top, middle 
and bottom layers. Samples of each layer were split out, dried and assayed for total and water 
soluble Na, Cl and Mg.

The second column was irrigated with fresh water at a rate of 10L/m2/h. Samples of the 
discharge water were taken periodically for Na assay. When salt removal was complete, the 
columns were emptied and the gypsum separated into top, middle and bottom layers. Samples of 
each layer were split out, dried and assayed for total and water soluble Na, Cl and Mg.

After 4 weeks pre-washing, seawater irrigation to the remaining two columns was terminated 
and the columns processed as described above

5.2 Results

Results are contained in Appendix 4.

The assays of column residues after the seawater pre-wash phase were similar for the 2 week and 
4 week tests, showing that there was no benefit extending the pre-wash beyond 2 weeks. It is 
possible that a shorter time of less than 2 weeks would be sufficient, although this has not been 
tested.

The Na assays of exit solutions during the fresh water wash phase show that removal of residual 
salt was initially rapid. However, approximately 350 to 400 hours irrigation was required to 
achieve complete washing (as indicated by Na assays). Water requirement to achieve complete 
washing was approximately 1.6 to 2kL of water per tonne of gypsum.

The final washed gypsum contained similar salt levels of approximately 165ppm NaCl (as 
indicated by Cl assays) as was achieved by the other washing processes tested.

Report P6117 23 September 1998



Sceale Bay Development Corp 11

6. CONCLUSIONS

The various processes tested in this project can be compared on the basis of:

• capital and operating costs (outside the scope of this project)
• residual NaCl in washed product
• processing time
• fresh water usage

A table is shown below which summarises the comparative data relating to the last three items 
above, as generated by the testwork. Unless otherwise stated, the data shown relates only to 
processing of the Sample B representing material which had not received any pre-treatment.

It is possible that processing times in the field will be longer than those shown for the pilot scale 
tests.

SUMMARY OF PROCESS PARAMETERS

1 Process Residual
NaCl
ppm

Process Residence Time Fresh Water 
Usage 

kL/tonnePre-Wash Fresh Water 
Wash

Scrubbing 1500 0 13 minutes 1.5
Column, 10L/m2/h 330 0 440 hours 2.2
Column, 10L/m2/h 165 360 hr 350 hours 1.6
Column, 42.5L/m2/h 165 0 56 hours 1.1
Column, rainfall 250 2 to 3 years 0
Column, rainfall <165 360 h r(1) 1 to 2 years 0

(1) Based on results for Sample A and assuming the same pre-wash time required for column pre-wash at 
10L/m2/h

Sample A was taken as representing pre-washed material during the course of the test program. 
However, when similar tests were carried out on Sample A and Sample B after pre-washing 
(e.g., column washing at 10L/m2/h), salt removal was more rapid from Sample A. In view of the 
apparent differences in washing characteristics and the fact that the reasons for the low salt 
content of Sample A are not known, it is probably advisable to place more reliance on the results 
achieved for Sample B. Sample A results were generally not included in the above summary 
table for this reason.

The column tests at high water flow rate resulted in the most efficient salt removal in terms of 
both processing time and fresh water requirement. However, it is possible that such a high 
irrigation rate could not be applied to free-standing heaps of gypsum without slumping of the 
heaps occurring. The use of maximum irrigation rates would then require the construction of re- 
useable vats to contain the gypsum during washing.

Column tests simulating irrigation of free-standing heaps at 10L/m2/h achieved similar salt 
content of washed products as the high flow rate column tests, although over considerably longer 
processing periods. Pre-washing with seawater extended the total processing period by this 
method but resulted in some reduction in freshwater requirement.
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Scrubbing was the most rapid process and recorded a water usage similar to the pre-wash heap 
irrigation process, although the final product was of considerably higher salt content than the 
column wash products. Based on the results achieved for Sample A, it is possible that two-stage 
scrubbing with seawater pre-washing in the first stage would achieve a lower final salt content.

The simulated rainfall columns proved to be capable of producing washed gypsum of an 
acceptable salt content with zero use of additional fresh water. The washing kinetics could be 
considerably improved by pre-washing, but wash times of between 1 and 3 years at average 
rainfall are suggested from the testwork. Periods of drought or even average total rainfall with 
less than optimum frequency and type of showers (e.g., intermittent light rain which failed to 
saturate the gypsum heaps), would increase the process time further.

In addition to the process flowsheets tested in this project, a hybrid flowsheet could also be 
considered in which fresh gypsum was pre-washed with seawater in a scrubber prior to being 
pumped to specially prepared retaining areas for draining and washing by irrigation.
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APPENDIX 1:

HEAP IRRIGATION COLUMN WASHING, FRESH WATER



COLUMN WASH - FRESH WATER, 10L/M2/H CONTINUOUS

SOLUTION ASSAYS

Date Irrigation Time Solution 
Volume, L

Na in Solution, g/L
Days Hours Sample A Sample B

9/03/98 1 24 57.6 13.70 113.50
10/03/98 2 48 115.2 2.95 31.55
11/03/98 3 72 172.8 0.86 7.35
12/03/98 4 96 230.4 0.22 0.62
13/03/98 5 120 288.0 0.19 0.60
16/03/98 8 192 460.8 0.13 0.20
17/03/98 9 216 518.4 0.12 0.16
18/03/98 10 240 576.0 0.12 0.16
19/03/98 11 264 633.6 0.12 0.17
20/03/98 12 288 691.2 0.13 0.16
23/03/98 15 360 864.0 0.14 0.15
25/03/98 17 408 979.2 0.14 0.16
27/03/98 19 456 1094.4 0.13 0.13
31/03/98 21 504 1209.6 0.12 0.13
2/04/98 23 552 1324.8 0.12 0.14

RESIDUE ASSAYS

Section Sample A, ppm Sample B, ppm
Na ci Mg Na Cl Mg

Top 290(130) 150(110) 750(160) 500(410) 600(400) 850(140)
Middle 240(90) 150(140) 700(150) 280(150) 100(100) 600(90)
Bottom 250(105) 150(160) 900(160) 260(150) 150(100) 1050(100)
Average 260(110) 150(140) 780(160) 350(240) 280(200) 830(110)

Water soluble assays in brackets
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APPENDIX 2:

MAXIMUM FLOW IRRIGATION COLUMN WASHING, FRESH WATER



COLUMN WASH - FRESH WATER, 42.5L/M2/H (MAX FLOW) INTERMITTENT 

SOLUTION ASSAYS

Date Irrigation Time Solution 
Volume, L

Na in Solution, g/L
Days Hours Sample A Sample B

9/03/98 1 4 40.8 2.55 70.90
8 81.6 1.10 35.15

10/03/98 2 12 122.4 1.46 2.43
16 163.2 0.55 0.59

11/03/98 3 20 204.0 0.31 0.23
24 244.8 0.20 0.22

12/03/98 4 . 28 285.6 0.18 0.19
32 326.4 0.14 0.18

13/03/98 5 36 367.2 0.14 0.17
40 408.0 0.13 0.15

16/03/98 6 44 448.8 0.14 0.16
48 489.6 0.13 0.17

17/03/98 7 52 530.4 0.13 0.15
56 571.2 0.11 0.13

18/03/98 8 60 612.0 0.12 0.12
64 652.8 0.11 0.12

19/03/98 9 68 693.6 0.13 0.19
72 734.4 0.12 0.14

20/03/98 10 76 775.2 0.12 0.15
80 816.0 0.11 0.13

23/03/98 11 88 897.6 0.14 0.14
24/03/98 12 96 979.2 0.12 0.11
25/03/98 13 104 1060.8 0.12 0.11
26/03/98 14 112 1142.4 0.12 0.11
27/03/98 15 120 1224.0 0.12 0.11
31/03/98 16 128 1305.6 0.12 0.12
2/04/98 18 144 1468.8 0.12 0.12

RESIDUE ASSAYS

Section Sample A, ppm Sample B, ppm
Na Cl Mg Na Cl Mg

Top 280(190) 200(140) 700(150) 240(100) 100(120) 650(85)
Middle 270(140) 100(80) 750(140) 270(110) 100(100) 700(130)
Bottom 300(270) 100(120) 950(140) 270(110) 100(120) 1200(130)
Average 280(160) 130(110) 800(140) 260(110) 100(110) 850(120)

Water soluble assays in brackets
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APPENDIX 3:

SIMULATED RAINFALL COLUMN WASHING



COLUMN WASH - FRESH WATER, SIMULATED RAINFALL

Date Irrigation Time Solution
Volume,

Na in Solution, g/L
Days Hours Sample A Sample B

9/03/98 1 8 1.4 29.9 110.3
10/03/98 2 16 2.9 38.7 109.0
11/03/98 3 24 4.3 15.3 103.8
12/03/98 4 32 5.8 12.1 103.5
13/03/98 5 40 7.2 13.1 103.8
16/03/98 6 48 8.6 13.3 103.8
17/03/98 7 56 10.1 13.3 101.8
18/03/98 8 64 11.5 16.1 100.2
19/03/98 9 72 13.0 13.3 90.2
20/03/98 10 80 14.4 13.2 90.7
24/03/98 12 96 17.3 14.1 85.3
26/03/98 14 112 20.2 13.4 86.5
27/03/98 15 120 21.6 13.0 83.8
1/04/98 17 136 24.5 11.9 73.0
8/04/98 22 176 31.7 12.0 214.0
15/04/98 25 200 36.0 14.0 87.0
22/04/98 30 240 43.2 6.3 71.0
29/04/98 35 280 50.4 2.4 60.5
6/05/98 40 320 57.6 1.7 33.2
13/05/98 45 360 64.8 1.0 20.0
20/05/98 50 400 72.0 0.80 11.2
27/05/98 55 440 79.2 0.60 4.70
3/06/98 60 480 86.4 0.54 3.24
10/06/98 65 520 93.6 0.48 2.62
17/06/98 70 560 100.8 0.34 1.76
24/06/98 75 600 108.0 0.30 1.54
1/07/98 80 640 115.2 0.42 1.54
8/07/98 85 680 122.4 0.49 1.50
15/07/98 90 720 129.6 0.45 1.30
29/07/98 100 800 144.0 0.33 1.32
6/08/98 105 840 151.2 0.30 1.10
12/08/98 109 872 157.0 0.28 1.06
20/08/98 . 115 920 165.6 0.25 0.88
26/08/98 119 952 171.4 0.23 0.95
3/09/98 125 1000 180.0 0.19 0.80
9/09/98 129 1032 185.8 0.16 0.73

RESIDUE ASSAYS

Section Sample A, ppm Sample B, ppm
Na Cl Mg Na Cl Mg

Top 200(75) <100(<10) 650(70) 230(130) 150(<10) 600(80)
Middle 180(50) <100(<10) 700(75) 200(125) 150(100) 800(90)
Bottom 500(75) <100(<10) 950(90) 580(160) 200(100) 1100(110)
Average 290(70) <100(<10) 750(80) 340(140) 150(70) 950(95)

Water soluble assays in brackets
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APPENDIX 4:

COLUMN WASHING AFTER SEAWATER PRE-WASH



COLUMN WASH - SEAWATER/FRESH WATER, 10L/M2/H

SOLUTION ASSAYS

Date Irrigation Time Solution 
Volume, L

Na in Solution, g/L
Days Hours 2wk Pre-Wash 4wk Pre-Wash

20/07/98 3 72 172.8 0.19 2.19
22/07/98 5 120 288.0 0.17 0.21
24/07/98 7 168 403.2 0.15 0.16
27/07/98 10 240 576.0 0.13 0.12
29/07/98 12 288 691.2 0.18 0.11
31/07/98 14 336 806.4 0.12 0.09
3/08/98 17 408 979.2 0.11 0.10
5/08/98 19 456 1094.4 0.10 0.10
10/08/98 24 576 1382.4 0.09
12/08/98 26 624 1497.6 0.10
14/08/98 28 672 1612.8 0.10

RESIDUE ASSAYS 
Residues After Seawater Pre-Wash Stage ____________

Section 2wk Pre-Wash 4wk Pre-Wash
Na Cl Mg Na Cl Mg

Top
Middle
Bottom
Average

1150(950)
1150(1050)
2050(1550)
1450(1150)

1700(1400)
2000(2000)
2300(1900)
2000(1800)

1300(270)
1300(290)
1950(340)
1500(300)

1000(850)
1150(850)

1900(1550)
1350(1050)

2400(1400)
1600(1500)
3000(2800)
2300(1900)

1350(250)
1350(250)
1600(340)
1450(280)

Residues After Fresh Water Wash Stage
Section 2wk Pre-Wash 4wk Pre-Wash

Na Cl Mg Na Cl Mg
Top 370(20) <100(<10) 1600(25) 270(20) 100(<10) 1400(25)
Middle 350(20) <100(<10) 1450(25) 380(20) <100(<10) 1450(25)
Bottom 440(30) 100(<10) 1450(25) 340(20) 100(<10) 1350(25)
Average 390(20) <100(<10) 1500(25) 330(20) 100(<10) 1400(25)

Water soluble assays in brackets
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20th June 1997
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Job No: A970106

GYPSUM LOADING FACILITY

INTRODUCTION

Tennant Ltd have commissioned Aztec Analysis to carry out preliminary investigations into the 
feasibility of establishing a Gypsum loading facility in the Streaky Bay district. The results of this 
work are summarised below.

SITE

Four possible sites were identified after a site visit, and discussions with local fisherman Trevor
Gilmore. Generally, protection from the SW was considered essential as this is the prevailing
weather.

• Tractor Beach, near the Dreadnaughts in Corvisart Bay
• Off the beach in the middle of Sceale Bay
• Point Westall
• Cape Blanche, Sceale Bay

Refer to Figure 1.

Tractor Beach was selected as the most suitable for the following reasons;

• Point Westall has insufficient protection and manoeuvring space. The area is scenic. 
Stockpiling and infrastructure would be highly visible on top of the plateau.

• Cape Blanche, Sceale Bay has deep water but access to a loading jetty would be via 
a high cliff. The civil engineering works would be extensive and highly visible.

• The beach site at Sceale Bay is unprotected from the weather and Mr Gilmore says 
that the charts indicating deep water close in are unreliable. There would be no real 
advantage in constructing here.

• The Tractor Beach site has protection from the SW. Deep water relatively close by. 
A reef extending half way out would make piling of that section easier. The site itself 
is of low scenic interest, with a low hill behind the beach and low lying land behind 
that.

Refer to Figure 2 for the site showing the proposed jetty layout.

970106rp.002/admin2 1
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Aztec Analysis A970106 
Gypsum Loading Facility 
June 1997

GENERAL ARRANGEMENT

Refer to the attached drawings for the proposed arrangement for the facility.

VESSELS

It has been agreed to allow for maximum 40,000 DWT vessels. Typically these would be 190m x 
30m x 11m draft. Seatech (see later) recommend a water depth of 13.1m below LW at the berth 
and 10m below LW for the approach for such vessels.

TRESTLE

The simplest jetty consists of a conveyor plus walkway. This is similar to the BHP dolomite loading 
facility at Ardrossan which manages without a roadway to the berth.

LOADING

This work has been based on 1000 tonnes per hour loading rate with a fixed ship loader at the 
berth. Ships have to be moved along the berth to permit loading of all the holds. Our instructions 
are to assume 1 million tonnes per annum loading.

BERTHING & MOORING ARRANGEMENT

Fixed (piled) dolphin structures have been nominated. While these are expensive they are 
considered more reliable than mooring buoys. Seatech’s report bears this out.

LIMITING CONDITIONS

(a) Berthing without tugs

Seatech suggest limiting winds of 30km/hour, providing the seabed will hold an anchor and 
currents are less than 0.5 knots. For AM berthing, the occurrence of limiting winds reaches 
10% during the months of July to October.

(b) At berth

Seatech estimate the occurrence of limiting waves to be about 15%. If these are exceeded, 
a ship would have to leave the berth and wait offshore.

970106rp.002/admin2 2



Aztec Analysis A970106 
Gypsum Loading Facility 
June 1997

TUG ASSISTANCE

Subject to the limiting conditions discussed above, Seatech believe it is safe to berth without tugs. 
They do however point out that “usual practice for 40,000 DWT ships is to berth with 2 tugs each of 
about 30T bollard pull”. Further, it should be remembered that the nearest tugs are at Port Lincoln, 
200 nautical miles away. Thevenard has one small, old workboat of only 10 tonnes bollard pull and 
is still 8 hours away.

For 25 vessels per year, each in port for say 2-3 days, the berth utilisation would be around 20%, 
and would therefore make it difficult to justify the cost of the tugs.

SUPPORTING VESSELS

As a minimum, a mooring boat will be required, with an engine of about 200hp and 2 man crew. 

In addition a small barge to assist with maintenance of the berth should be considered.

MOORING

Seatech strongly recommend a simulation study be carried out on the mooring system as the long 
period swell can cause serious surge and sway motions. Such a study would be carried out by 
specialist consultants.

STEELWORK AND PILING

For the purposes of this study, pile and steelwork sizes have been estimated by comparing to our 
recent similar design at Port Stanvac, South Australia for Mobil.

Lawson and Treloar’s report indicates that the crest of the design wave at the berth could be 13 
metres above LW. As this estimate is based on very limited data, it is considered to be 
conservative. The preliminary design has set the steelwork 10 metres above LW.

WATER DEPTHS

Trevor Gilmore has carried out initial seabed soundings and these have been used to lay out the 
berth.

LOADING SITE

The design assumes material is stockpiled on site, directly inland of the jetty, and loaded via a 
hopper with front end loaders.

To minimise the visual impact on the coastline it is proposed that the conveyor pass through a 
tunnel (or culvert) in the hill to get from the loading hopper to the trestle.

Services required will be power and water.
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Aztec Analysis A970106 
Gypsum Loading Facility 
June 1997

EARLY CASH FLOW

The attached drawings show an optional loading facility at Moore’s Landing, Streaky Bay. Because 
of water depth limitations, one would load barges and ferry the material to the ship anchored 
offshore in deeper water. Assume a loading rate of 600 tph is achievable. Ships would load using 
their own grabs.

Such a facility could be constructed in 3 months and provide an early cash flow. Unit loading rates 
per tonne would be high and the barges may be difficult to hire, although river barges, designed for 
calmer waters, are not uncommon. Two self-powered barges of, say, 5000 tonnes capacity would 
be required. This option would probably be considered as a short-term option while the main facility 
is under construction.

LAWSON & TRELOAR

Lawson and Treloar, Coastal, Ocean and Water Resources Consulting Engineers, have carried out 
a preliminary study to identify the tide, wind, wave and current climate at the site. Refer to 
Appendix B for the full report.

SEATECH

Seatech Consultants (Captain Ian Wright) have reviewed the operational aspects of the project and 
confirmed the arrangement and orientation of the berth. Refer to Appendix C for the full report.

COST ESTIMATE

We have estimated the cost to establish the loading/stockpiling site and the marine facility to be 
$19.87m.

The estimates contain generous contingencies to allow for the present uncertainties and should be 
considered to be an upper limit.

Not included are:

Provision of services to the site }
Upgrading of the road to the site (20km) }
Tugs
Mooring Boat 
Barge
Cost of preparing an EIS if this should be required 
Land acquisition costs 
Optional facility at Moore’s Landing 
Transfer barges

Est $1,656m

Est $2.5m each (s/hand) 
$750,000 (s/hand)
Est $0.1 m (s/hand)
Est $0.25m

Est $0.429m
Est $0.85m each (s/hand)
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Aztec Analysis A970106 
Gypsum Loading Facility 
June 1997

OPERATING COSTS

Assuming that loading of the material is subcontracted separately, the operating costs for the initial 
5 years should be low, say;

Caretaker/harbourmaster 
Casual crew/labour 
Maintenance
Light, power, phone, water

$100,000 
$ 75,000 
$ 50,000 
$ 25,000

$250,000 p.a.

ADDITIONAL COST OPTIONS

Apart from the tugs and barge noted above, future feasibility work should address the need for an 
access roadway along the jetty to facilitate maintenance works.

FEASIBILITY STUDY

The next stage in this project should be a feasibility study which would extend the work in this 
report.

Areas to address would be;

• Confirm site.
• Confirm vessel size and loading rate.
• Confirm viability of Moore’s Landing option.
• Increase accuracy of wave data, particularly size and height of design wave (Lawson 

& Treloar).
• Review design, investigate options.
• Review operations (Seatech).
• Sample and probe seabed to confirm its composition.
• Bathymetric survey to confirm contours and to extend the area covered.
• Land survey to establish levels.
• Mooring simulation analysis.
• Planning requirements - in particular the need for an EIS.
• Preliminary design of all engineering work.
• Optimise the cost of the project.
• Estimate the cost of the project (± 5%).

This would take 2 months. The fee has been included in the cost estimate.
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Aztec Analysis A970106 
Gypsum Loading Facility 
June 1997

PROGRAM

Assuming a reasonably smooth planning approval process, we envisage the following program;

Pre-feasibility Complete
Review 1 month
Feasibility 2 months
Review 1 month
Planning Approval 6 months
Design 4 months
Tender 2 months
Construction 12 months

<
28 months

With a fast-track approach, it may be possible to complete the project in 18 months.

The Moore’s Landing facility could be completed in 3 months.

POTENTIAL FOR COST REDUCTIONS

Areas for investigation to reduce cost would be;

• Pre-fabricated caissons in lieu of dolphins. These would be floated to location and 
ballasted down. No piling.

• Mooring buoys in lieu of mooring dolphins. Penalty would be greater down-time.

• Shallower water, ie smaller ships.

• Travelling ship loader (shorter berth). Straight line layout.

• Construction Management: By subcontracting packages of work rather than using a 
single Head Contractor, savings of over 10% can be made.

These would all be addressed in the Feasibility Study.
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Aztec Analysis A970106 
Gypsum Loading Facility 
June 1997

PLANNING/APPROVAL PROCESS

The Planning issues for this site are sensitive and we suggest they be handled in conjunction with 
the Department of Mines & Energy. Key issues will be;

• Environmental Heritage

• Aboriginal Heritage

• Native Vegetation

• Coastal Protection

• Title to land

Attach:

Appendix A; Drawings 
Appendix B; Lawson & Treloar Report 
Appendix C; Seatech Report 
Appendix D; Cost Estimate

SMG:apc
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APPENDIX A : DRAWINGS
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APPENDIX B : LAWSON & TRELOAR REPORT
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LAWSON AND TRELOAR PTY LTD
Coastal, Ocean and Water Resources Consulting Engineers

Directors
N.V. Lawson BE(Hons), MEngSc, FlEAust, CPEng
P.D. Treloar BE(Hons), ME, PhD, REAusL CPEng, MASCE
R.S. Carr BE(Hons), MSc, PhD, MlEAust, CPEng
A.D. McCowan BE(Hons), DipHE, PhD, FlEAusL CPEng, MASCE
R A  Rice BE(Hons), BSc, MEngSc, MlEAust, CPEng
N.I. Collins BE(Civil), MEngSc, MlEAust, CPEng

Ground Floor, 14-16 Suakin Street 
PO Box 852,
Pymble NSW 2073 
Australia
Phone: +61-2-9983 1000
Fax: +61-2-9983 1055
Email: ltnsw@ozemail.com.au

15 May, 1997

Aztec Analysis 
60 Wyatt Street 
Adelaide SA 5000

Our Ref: J1558/L6886 
Attn: Mr Mark Gilbert

Dear Sirs,

RE: Streaky Bay Gypsum Loadout Facility

Preamble

Following instructions from Sceale Bay Development Corporation Pty Ltd issued to us 
by Tennant Limited, we have undertaken a preliminary analysis of design wave crest 
levels in accordance with our facsimile submission of 14 March, 1997. Additionally, we 
provide some information on likely weather conditions at the site. You should note that 
we have not included any wave propagation modelling and so breaking wave 
limitations have been adopted. The results will provide a likely upper limit to wave 
crest levels.

Offshore Wave Data

Tables 1 and 2 present wave height-period and wave height-direction joint occurrence 
probability matrices for offshore Southern Ocean Waves. This data is based on two 
years of hindcast wave data prepared by the British Meteorological Office. It is 
available at six hour intervals and includes winds and waves -  significant wave height 
(Hs), average zero crossing wave period (TJ and wave direction. L&T have compared 
BMO hindcast data with data recorded by a Waverider buoy system in deep water 
offshore from Jervis Bay, NSW and found good agreement.

Both tables show that offshore wave heights greater than 7m were hindcast over this 
short period and it is likely that much larger waves will occur during major storms. 
Importantly the data shows that the wave periods (T*) associated with the larger waves 
occur in the range of 9 to 11 seconds which is very long. Therefore peak wave periods 
during major storms are likely to be in the range of 12.5 to 15.5 seconds. Table 2 
shows that the largest waves will generally propagate from the south to west sector.
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The proposed jetty site is on the southern end of Corvisart Bay. The rocky 
Dreadnought reef structure which stands to the west of the site will offer some 
protection from waves from the south to west sector. The alignment of the coastline to 
the north of Streaky Bay will restrict waves from the sector north of north-west. 
Therefore, from a natural wave sheltering point of view this site is appropriate. We can 
not comment on navigational and at-berth aspects, but point out that there is very little 
detail of The Dreadnoughts and their real impact on wave propagation available from 
Chart AUS 342. For final design it would be appropriate to undertake survey of The 
Dreadnoughts and seabed north-east and north-west of your jetty site. Combined 
with detailed wave modelling it would then be possible to define design wave 
parameters and operational wave conditions.

At this stage we can not comment on operational wave conditions at the proposed 
wharf, except that the alignment of the seabed contours would suggest that waves will 
most likely be quartering onto the berthed vessel and vessel motions may not be 
minimised by this layout. Also, because of the long period swell, long period waves 
may cause ship ranging -  periods 30 seconds to 5 minutes. Long period wave activity 
typically occurs in areas having long period swell. It has been identified from Western 
Australia (Esperance, Cape Cuvier) to New South Wales (Port Kembla) and New 
Zealand (Westport), and at other international locations. Ship ranging (fore-aft 
movement) magnitudes of several metres may occur, but the problem can be 
overcome to some extent by mooring line and fender arrangements. Ship movement 
at-berth data from the Moore Landing facility should be obtained and reviewed for 
evidence of possible ship ranging there.

Annexure 1 provides monthly wind speed and direction data, morning and afternoon, 
from Streaky Bay. This data shows that the dominant wind directions are from the 
south to west sector with more southerly winds occurring in the summer and more 
south-westerly winds occurring during the winter. There is little difference between 
morning and afternoon wind structures.

Wave Crest Levels

Wave crest level statistical computations are in reality very complex. Each offshore 
storm will have a different (and time varying) wave direction, will occur with a different 
tide and a different storm surge. For the present analysis a design water level of 
2.32m above MSL occurring at Thevenard with an average recurrence interval of 100 
years forms the basis for design water level specification. This parameter was 
provided by the National Tidal Facility. The nearest tidal location included in the 
National Tide Tables is Blanche Port. The Mean Higher High Water tidal planes based 
on tide prediction datum at these locations are:-

Thevenard 1.6m
Blanche Port 1.7m

C:\DOC\LET.97\L6886.DOC Lawson and Treioar Pty Ltd ACN001882873 Page 2
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Mean Sea Level is 1.1 m above tide datum (Chart Datum). Therefore we have adopted 
a design water level of 3.5m above tide datum. It is possible that storm surge is 
different at the proposed jetty site, but at this stage we can not be more definitive.

Breaking wave heights depend on seabed slope, water depth and wave period. For 
this study the wave breaking algorithm developed by Goda, Reference 1, has been 
adopted. This relationship defines the maximum breaking wave height -  given wave 
period, water depth and seabed slope. The wave period most likely occurring with the 
breaking wave height was estimated using the Rayleigh Distribution.

Four depths, defined at Chart Datum, or tide prediction datum, were selected for 
analysis. A  wave period, Tz, of 10.5 seconds was selected for analysis. Based on the 
local seabed survey plan provided by AZTEC Analysis (Dwg No. A970106 SK8/4), 
seabed slopes were estimated. These parameters are presented below.

Depth at CD (m) Seabed Slope (X:1)
14.5 100
12 100
9 75
6 50

Having determined these breaking wave heights, Hb, crest heights, n , were then 
determined using Fenton's non-linear wave theory, Reference 2. The levels of these 
wave crests were then calculated and are presented below.

Depth at CD (m) Breaking Wave 
Height (m)

n (m) Crest Level (m 
CD)

14.5 12.7 10.6 14.1
12 11.2 9.5 13.0
9 9.3 8.1 11.6
6 7.4 6.6 10.1

These results show that the deck level could be reduced in the shoreward direction. 
Depending on the extent of protection provided by The Dreadnoughts, these deck 
levels may reduce following a detailed wave climate study, preceded by more 
extensive seabed survey. However, a breaking wave height of 12.7m (see above), in 
a water depth of 17m (14.5m+2.5m), is equivalent to an Hs of 7.5m.

Given that the offshore 100 years average recurrence interval wave height is likely to 
be in the order of 12m, then The Dreadnoughts and seabed bathymetry would need to 
cause an average wave coefficient of less than 7.5/12 = 0.63 to enable a reduction in 
deck levels. A further reduction could arise by adopting a lower storm tide level, but a 
reduction arising from this parameter would be less than 1 m.
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We hope that this information is useful and suits your present needs. Should you have 
any questions I would be pleased to address them.

Yours faithfully,
Lawson and Treloar Pty Ltd

P D Treloar

References
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Significant W ave Height (m)
Tz (seconds 0 .0 -1 .0 1.0-2.0 2 .0 -3 .0 3 .0 -4 .0 4.0-5 .0 5 .0 -6 .0 6 .0 -7 .0 7 .0 -8 .0 8.0-9 .0 9 .0-10.0 Total

2.S-3.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 .5 -4 .5 0.45 0.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.93
4 .5 -5 .5 0.41 12.04 0.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.21
5 .5 -6 .5 0.14 12.76 19.31 0.89 0.00 0.00 0.00 0.00 0.00 0.00 33.10
6 .5 -7 .5 0.03 4.56 14.31 10.26 1.06 0.00 0.00 0.00 0.00 0.00 30.22
7 .5 -B .5 0.00 1.03 6.11 3.4 3.22 0.82 0.00 0.00 0.00 0.00 14.58
8 .5 -9 .5 0.00 0.10 2.02 2.44 0.27 0.58 0.38 0.00 0.00 0.00 5.80

9.5-10.5 0.00 0.03 0.34 0.55 0.48 0.10 0.07 0.07 0.00 0.00 1.65
10.5-11.5 0.00 0.03 0.03 0.14 0.1 0.00 0.00 0.00 0.00 0.00 0.31
11.5-12.5 0.00 0.00 0.03 0.07 0.03 0.00 0.00 0.00 0.00 0.00 0.14
12.5-13.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13.5-14.5 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.07
14.5-15.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.03 31.05 42.92 17.74 5.25 1.51 0.45 0.07 0.00 0.00 100.00

Cumulative 100.00 98.99 67.94 25.02 7.28 2.03 0.52 0.07 0.00 0.00

Based on BMO Data (1995-1996)

Table 1: Offshore Southern Ocean Waves 
Joint Wave Height -  Period Occurrence (%) 

Based on 2 Years BMO Data

C:\DOC\LET.97\L6886.DOC Lawson and Treloar Ply Ltd ACN001882873 
Offices In Sydney, Melbourne and Brisbane



Significant Wave Height (m)
Direction °TN 0 .0 -1 .0 1.0-2 .0 2 .0 -3 .0 3 .0 -4 .0 4 .0 -5 .0 5 .0 -6 .0 6.0-7 .0 7 .0 -8 .0 8.0-9 .0 9.0-10.0 Total

N 0.10 0.48 0.96 0.27 0.00 0.00 0.00 0.000 0.00 0.00 1.82
NNE 0.03 0.14 0.10 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.34
NE 0.00 0.31 0.17 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.51

ENE 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07
E 0.00 0.10 0.14 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.27

ESE 0.00 0.38 0.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.89
SE 0.00 1.58 2.33 0.38 0.00 0.00 0.00 0.00 0.00 0.00 4.29

SSE 0.03 1.44 0.72 0.10 0.07 0.00 0.00 0.00 0.00 0.00 2.37
S 0.03 1.51 1.61 0.96 0.10 0.07 0.03 0.00 0.00 0.00 4.32

SSW 0.03 2.61 4.49 1.85 0.17 0.07 0.00 0.03 0.00 0.00 9.26
SW 0.17 6.48 12.11 4.94 1.41 0.17 0.03 0.00 0.00 0.00 25.31

W SW 0.34 11.35 14.13 5.49 1.51 0.51 0.24 0.00 0.00 0.00 33.57w 0.24 2.91 2.98 1.58 0.86 0.17 0.07 0.03 0.00 0.00 8.85
W NW 0.03 0.34 0.82 0.65 0.34 0.27 0.07 0.00 0.00 0.00 2.54

NW 0.00 0.65 0.69 0.48 0.34 0.10 0.00 0.00 0.00 0.00 2.26
NNW 0.00 0.72 1.13 0.89 0.45 0.14 0.00 0.00 0.00 0.00 3.33

Total 1.03 31.07 42.90 17.73 5.25 1.51 0.45 0.07 0.00 0.00 100.00

Cumulative 100.00 98.98 67.91 25.01 7.28 2.03 0.52 0.07 0.00 0.00

Based on BMO Data (1995-1996)

Table 2: Offshore Southern Ocean Waves ' 
Joint Wave Height -  Direction Occurrence (%) 

Based on 2 Years BMO Data

C:\DOC\LET.97\L6886.DOC Lawson and Treloar Ply Ud ACN001882873 
Offices in Sydney, Melbourne and Brisbane



ANNEXURE 1



M k  BUREAU OF
METEOROLOGY

National Climate Centre 
TEL (03) 669 4082 FAX: (03) 6694515

BUREAU OF METEOROLOGY - SURFACE Hi NO ANALYSIS 
PERCENTAGE OCCURRENCE OF SPEED ’̂ DSUS DIRECTION BASED ON 35 YEARS OF RECORDS 

FIRST YEAR : 1957 LAST YEAR : 1993 NUMBth UF MISSING OBSERVATIONS (AS PERCENTAGE OF MAXIMUM POSSIBLE) : 15.45 \
STATION : 818079 STREAKY BAY POST OFFICE 32 48 S. 134 13 E 13.0 M ELEV

JANUARY 0900 1HOURS LST FEBRUARY 0900 HOURS LST MARCH 0900 HOURS LST APRIL 0900 HOURS LST
1 SPEEDi ( KM/ HR) 1 SPEEDi ( KM/ HR) 1 SPEEDi ( KM/ HR) 1 SPEEDi ( KM/ HR)

CALMI CALMI CALHI CALMI
8 1 1 6 1 1 21 31 41 51 A 8 1 1 6 II 21 31 41 51 A 7 1 1 6 11 21 31 41 51 A 9 1 1 6 11 21 31 41 51 A

| TO TO TO TO TO TO & L 1 TO TO TO TO TO TO & L 1 TO TO TO TO TO TO & L 1 TO TO TO TO TO TO & L
D1BM1

■
..5. 10..20.30..40.50..UE_L D1BN1i-.5..10..20..30_40_58-UE_.L D1BN1.

1 ..5..10..20.30.40.50..UE..L D1BN1i..5..10..20..30.40.50..UE_L

N 1 5 4 1 1 10 N 1 4 2 1 ft ft ft 8 N 1 5 3 1 x x x *  10 N 1 7 5 3 2 1 ■ ■ 19
NE 1 3 2 1 * 6 NE 1 2 3 1 ft 6 NE 1 3 3 2 1 * 9 NE 1 5 3 3 | x. * 13
E 1 2 4 4 * 11 E 1 3 3 2 ft ft 8 E 1 3 3 1 X 7 E 1 4 3 1 X 8

SE 1 5 8 9 2 1 m 26 SE 1 8 12 11 3 1 * 35 SE 1 8 10 8 3 * 29 SE 1 6 6 3 1 «  * 17
S 1 5 5 7 2 ■ ft 22 S 1 5 7 6 2 1 * 21 S 1 6 7 5 1 1 -20 S 1 6 4 2 1 12

SW 1 3 4 3 1 K 12 SW 1 2 4 2 1 * 10 SW 1 3 3 2 1 * 10 SW 1 3 3 2 2 m m 10
W 1 1 1 1 ■ m 4 W 1 1 1 ■ ft k 2 W 1 1 1 1 X 3 W 1 2 1 2 | m m 6

NW 1 1 1 ■ ■ 3 NW 1 1 1 K k 3 NW 1 1 1 1 x m m ■ 4 NW 1 | 2 2 2 1 * * 7|
ALL 1 25 29 28 8 2 »

|
ALL 1 24 33 25 7 3 •

|
ALL 1 30 30 23 7 2 ■ ■ ALL 1 35 27 18 8 2 1 ■

NO. OF OBS. 979 NO. OF OBS. 870 NO. OF OBS.1005 NO. OF OBS. 945

JANUARY 1500 HOURS LST FEBRUARY 1500 HOURS LST MARCH 1500 HOURS LST APRIL 1500 HOURS LST

1 SPEEDi (KH/HR) 1 SPEED (KM/HR) 1 SPEED (KM/HR) 1 SPEEOi (KM/HR)
CALMI CALMI CALMI CALMI

21 31 41 51 A2 1 1 6 11 21 31 41 51 A 2 1 1 6 11 21 31 41 51 A 2 1 1 6 11 21 31 41 51 A 6 1 1 6 11
1

D1BN1■
TO TO TO TO TO TO & L 1 TO TO TO TO TO TO & L 1 TO TO TO TO TO TO & L 1 TO TO TO TO TO TO & L

-.5..10.20.30. 40..50.UE— L D1BN11__5..10..20.30..40..50.UE_L D1BN1.1 .5..IS..20.30.40_5G-UE._L D18N1.i..5..10..20.30.40_50.UE_L

N 1 2 1 ■ ■ 4 N 1 3 1 X 4 N 1 3 2 w 5 N 1 6 3 1 1 X X x 11
ne i 1 ■ ■ ■ 2 NE 1 X X X * 1 NE 1 1 1 X x x 2 NE 1 2 1 X x x x  3
E 1 ■ m ■ X X 1 E 1 1 X 1 2 E 1 X m 1 1 E 1 1 X X 2

SE 1 m 1 4 3 1 1 9 SE 1 1 2 4 2 1 1 10 SE 1 1 2 4 2 I x 9 SE 1 1 2 2 1 * 6
S 1 1 5 10 9 2 1 28 S 1 1 6 10 10 4 X 31 S 1 2 4 13 6 2 * 28 S 1 2 5 6 1 x x |4
SW 1 2 12 12 8 3 X * 37 SW 1 3 10 13 8 2 X * 36 SW 1 3 10 14 5 1 * * 33 SW 1 4 8 10 3 1 ■ 26
H I 1 3 4 2 X ■ X 11 W 1 1 2 3 1 X 8 W 1 2 4 4 | x x x 12 W 1 4 7 6 2 1 ■ ■ 20

NW 11 1 2 1 X X 5 NW 1 1 2 1 * X « 5 NW 1 2 3 2 x x x  7 NW 1 | 3 4 2 1 1 x x 11

ALL 1 9 26 31 22 6 2 ft
|

ALL 1 11 24 33 22 7 1 X
|

ALL 1 14 25 38 14 4 2 * ALL 1 23 29 29 9 3 1 1

NO. OF OBS1. 934 NO. OF OBS;. 845 NO. OF OBS. 975 NO. OF OBS. 898

■ OCCURRED BUT LESS TUAN 0.5 PERCENT PRODUCED BY MIS.S. 30/ 3/94



BUREAU OF 
METEOROLOGY National Climate Contis 

TEL (03) 669 4082 FAX; (03) 6694515

BUREAU OF METEOROLOGY - SURFACE WIND ANALYSIS 

PERCENTAGE OCCURRENCE OF SPEED VERSUS DIRECTION BASED ON 35 YEARS OF RECORDS 

FIRST YEAR : 1957 LAST YEAR : 1993 NUHBER OF HISSING OBSERVATIONS (AS PERCENTAGE OF HAXIHUH POSSIBLE) : 15.45 *

STATION ; 018079 STREAKY BAY POST OFFICE ?? 48 S. 134 13 E 13 0 H ELEV

MAY 0900 HOURS LST

I SPEED ( KM/HR ) 
CALM I
14 1 1 6 11 21 31 41 51 A

1 TO TO TO TO TO TO & L
D1BN1■— 5..10..20..30..40..50..ue. -L

N 1 7 5 5 3 2 X 9 23
NE 1 4 6 4 2 1 IK M 16
E 1 3 1 1 * 5

SE 1 5 3 1 ■ IK 9
S 1 6 2 1 X 8
SW 1 4 3 2 ■ x IK 10
W 1 2 3 2 1 m X m 8

NW 1 | 2 2 2 1 1 1 » 8

ALL 1 31 24 17 7 4 2 1

NO. OF 0BS.I02O

JUNE 0900 HOURS LST

I SPEED (KH/HR) 
CALM I
13 1 1 6 1 1 21 31 41 51 A

1 TO TO TO TO TO TO & L
D1BN1I_5..10. 20..30..40..50..ue_ -L

N 1 8 8 7 3 2 1 m 28
NE 1 5 6 3 2 1 X 17
E 1 1 2 1 X 4

SE 1 4 2 x 7
S 1 4 2 x X 7

SW 1 3 2 1 m X 8
W 1 2 2 1 1 K X 7

NW 1 | 2 2 2 2 1 1 m 10

ALL 1 30 27 16 8 4 2 9

NO. OF OBS. 973

JULY 0900 HOURS LST

I SPEED (KM/HR) 
CALM I
13 1 1 6 1 1 21 31 41 51 A

1 TO TO TO TO TO TO & L
D1BN1

I
— 5..10..20..30..40..50..ue_ -L

N 1 7 6 5 4 2 1 9 26
NE 1 4 5 4 1 x X 9 15
E 1 2 2 x IK 4

SE 1 2 2 m 4
S 1 3 2 m IK 6

SW 1 4 3 2 1 IK X 11
W 1 3 2 2 1 1 IK m 9

NW 1 | 2 2 3 3 2 1 m 13

ALL 1 26 24 18 10 5 2 1

NO. OF OBS.1021

AUGUST 0900 HOURS LST

I SPEED (KM/HR) 
CALM I
10 1 1 6 11 21 31 41 51 A

1 TO TO TO TO TO TO & L
D1BN1■— 5..10..20..30..40..50..ue. -L
N 1 7 6 5 4 2 1 25
NE 1 5 4 3 1 1 X 14
E 1 2 2 1 4
SE 1 2 2 1 IK IK 5
S 1 3 2 1 X IK 6

SW 1 4 3 3 1 IK X M 12
W 1 2 4 2 2 IK X M II
NW 1 1 1 2 4 3 1 1 9 13

ALL 1 27 24 18 11 5 3 »

NO. OF OBS.1014

MAY 1500 HOURS LST

I SPEED (KM/HR) 
CALM I

7 1 1 6 11 21 31 41 5! A
1 TO TO TO TO TO TO & L

D1BN1■_5..10.20..30..40..50.UP_L

N 1 9 6 3 1 1 X ■ 19
NE 1 2 2 1 1 X X 7
E 1 1 X X X X 2
SE 1 2 2 2 6
S 1 2 4 3 X 9
SW 1 3 5 4 2 1 X 15
W 1 4 8 5 2 1 X * 21

NW 1 | 2 3 4 2 1 1 * 14

ALL 1

CM 31 21 9 4 1 1

NO. OF OBS . 954

JUNE 1500 HOURS LST

I SPEED (KM/HR) 
CALM I

7 1 1 6 11 21 31 41 51 A
1 TO TO TO TO TO TO & L

D1BN1i-5..10..20..30..40..50.UP__L

N 1 1 1 6 4 3 X X X 24
NE 1 3 2 2 1 X X X 9
E 1 2 1 X 3

SE 1 2 2 1 5
S 1 2 2 2 X 6

SW 1 3 3 3 1 1 X 11
W 1 3 5 4 2 1 X X 16

NW 1 | 3 4 5 3 1 2 1 19

ALL 1 28 26 21 9 4 2 1

NO. OF

COCDo 907

JULY 1500 HOURS LST

I SPEED (KM/HR) 
CALM I

8 1 1 6 1 1 21 31 41 51 A
1 TO TO TO TO TO TO & L

D1BN1.i..5..10..20..30..40..50..UP.-L

N 1 9 5 5 1 1 X 21
NE 1 2 2 1 X X X X 7
E 1 1 1 1 X 3

SE 1 1 1 1 X 3
S 1 1 1 2 X X X 5

SW 1 2 4 4 2 1 X 13
W 1 3 6 5 2 1 1 1 17

NW 1 | 3 4 6 4 3 2 1 23

ALL 1 23 25 24 9 6 3 2

NO. OF OBS. 964

AUGUST 1500 HOURS LST

I SPEED (KM/HR) 
CALM I

7 1 1 6 11 21 31 41 51 A
1 TO TO TO TO TO TO & L

D1BN1.1-5..10..20..30..40.-50-UP.-L

N 1 7 5 3 1 1 M 17
NE 1 3 1 1 1 X 6
E 1 2 1 X 2
SE 1 1 1 1 X 3
S 1 1 2 2 X X ■ 6

SW 1 2 4 5 3 1 m ■ 15
W 1 3 8 6 4 2 1 ■ 24

NW 1 | 2 4 5 4 3 2 1 20

ALL 1 21 25 23 13 7 3 i

NO. OF OBS. 939

■ OCCURRED BUT LESS THAN 0.5 PERCENT PRODUCED BY M.I.S.S. 30/ 3/94
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d y f e  BUREAU OF

METEOROLOGY
Notional Cfmoto Cootie 

TEL: (03) 669 4082 FAX; (03) 6694516

FIRST YEAR : 1957 

STATION ; 9 18979

BUREAU OF METEOROLOGY - SURFACE WIND ANALYSIS 

PERCENTAGE OCCURRENCE OF SPEED VERSUS DIRECTION BASED ON 35 YEARS OF RECORDS 

LAST YEAR : 1993 NUMBER OF MISSING OBSERVATIONS (AS PERCENTAGE OF MAXIMUM POSSIBLE) : 15.45 %

STREAKY BAY POST OFFICE 32 48 S. 134 13 E 13.9 M ELEV

SEPTEMBER 9999 HOURS LST 

I SPEED (KM/HR)
CALM I

6 1 1 6 11 21 31 41 51 A
1 TO TO TO TO TO TO & L

D1BN1i __5..19..29..39..49..58 . UB. _L
N 1 6 6 5 3 1 1 M 21

NE 1 4 4 4 2 1 ■ N 15
E 1 2 4 1 1 m 8

SE 1 2 3 2 ■ 7
S 1 3 2 1 K m 8

SW 1 5 4 3 2 1 m 15
W 1 2 3 3 1 1 1 1 12

NW 1 
1

ALL 1

1 2 1 2 1 1 M 7

25 27 21 19 6 3 1

NO. OF OBS . 947

OCTOBER 9999 HOURS LST

I SPEED (KM/HR )
CALM I

5 1 1 6 1 1 21 31 41 51 A
1 TO TO TO TO TO TO & L

D1BN1
I
—5..19..29..39..49.-50- UB. -L

N 1 5 5 4 2 1 1 X 18
NE 1 4 3 2 2 1 * 13

E 1 2 4 3 * x x 19
SE 1 3 4 3 2 m X 13

S 1 3 4 4 1 » 12
SW 1 2 5 5 2 1 m X 15

W 1 1 2 3 1 1 X X 9
NW 1 | 1 1 2 1 1 X X 6

ALL 1 22 29 25 12 5 2 1

NO. OF OBS . 1942

NOVEMBER 9999 HOURS LST

I SPEED (KM/HR) 
CALM I

8 1 1 6 1 1 21 31 41 51 A
1 TO TO TO TO TO TO & L

D1BN1i__5..19..29..39..49..50..UB__L

N 1 5 4 2 2 1 X 13
NE 1 2 3 2 1 K ■ X 8
E 1 3 5 2 1 x X 1 1

SE 1 4 6 5 1 m X 16
S 1 4 5 4 2 m X 14

SW 1 2 5 5 2 1 X X 15
W 1 1 3 3 1 1 X 19

NW 1 1 2 1 M m X 4|
ALL 1 22 32 24 9 4 1 X

NO. OF OBS. 948

DECEMBER 9999 HOURS LST

I SPEED (KM/HR) 
CALHI

9 1 1 6 11 21 31 41 51 A
1 TO TO TO TO TO TO R L

D1BN1i —5..19..29..39..40..59.-UE.—L
N 1 5 3 2 19

NE 1 3 2 1 m X 7
E 1 3 4 2 1 X 9

SE 1 4 7 5 2 X 19
S 1 6 7 5 O 1 m 29

SW 1 4 3 4 2 91 m 14
W 1 1 3 1 1 X K 7

NW 1 | 2 1 1 • X ■ 5
ALL 1 28 39 22 8 2 1 ■

NO. OF OBS. 944

SEPTEMBER 1599 HOURS LST OCTOBER 1599 1HOURS LST
1 SPEEDi (KM/HR) 1 SPEED' (KM/HR)

CALMI CALMI
4 1 1 6 11 21 31 41 51 A 4 1 1 6 11 21 31 41 51 A

1 TO TO TO TO TO TO R L 1 TO TO TO TO TO TO & L
D1BM1i_5. 19..29.39..49..59.UB..L D1BN11_5..18..29.39..49..59.UE..L

N 1 7 2 1 • m m ■ 12 N 1 4 3 2 1 X 19
NE 1 2 1 1 « 1 m * 7 NE 1 1 1 1 1 X * 3
E 1 1 ■ 1 m 2 E 1 1 1 ■ X 2

SE 1 1 1 1 m B 4 SE 1 1 1 3 1 X 6
S 1 1 3 4 1 * 19 S 1 1 4 5 3 1 X 15SW 1 3 6 8 4 2 m « 23 SW 1 3 8 12 4 2 1 x 39
W 1 3 6 7 4 2 1 1 24 W 1 3 6 7 3 1 1 1 22NW 1 1 3 2 2 3 1 1 1 13 NW 1 2 1 2 1 1 1 * 8

ALL 1 22 24 26 13 6 3 2
|

ALL 1 15 25 32 14 5 3 2
NO. OF OBS:. 992 NO. OF OBS:. 996

■ OCCURREO BUT LESS THAN 9.5 PERCENT

NOVEMBER 1588 1HOURS LST DECEHBER 1588 HOURS LST
1 SPEED' (KM/HR) 1 SPEED' (KM/HR)

CALMI CALMI
3 1 1 6 11 21 31 4151 A 2 1 1 6 11 21 31 41 51 A

1 TO TO TO TO TO TO & L 1 TO TO TO TO TO TO R L
D1BN1l —5. 19..28. 38.48..58.UE..L D1BN1.1 .5 ..19..28. 38.48_59.UE —L

N 1 4 3 1 x x ■ 9 N 1 3 1 X ■ x 5
NE 1 1 1 1 X * * 3 NE 1 1 ■ * 2

E 1 1 1 «r X 2 E 1 X X 1
SE 1 * 2 2 1 « 5 SE 1 1 2 3 | x » 7

S 1 1 5 7 4 1 ■ » 19 S 1 2 5 11 6 3 * 26
SW 1 3 8 14 6 2 1 " 33 SW 1 4 13 13 6 2 * 38

W 1 1 5 6 3 1 1 1 19 W 1 2 5 4 2 2 ■ 15
NW 1 | 2 2 2 1 « * x 8 NW 1 1 2 1 ■ ■ X 4

ALL 1 13 26 34 16 5 2 1
|

ALL 1 14 28 32 16 7 2
NO. OF OBS. 916 NO. OF OBS. 913

PRODUCED BY M.I .S.S.  3 9 / 3 / 9 4

I L
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Director: Capt. I. M. WRIGHT, Extra Master, M.A.I.N. Telephone: (03) 9817 5566 
After Hours: 9859 3743 

Fax: (03) 9816 9260

SEATECH CONSULTANTS PTY. LTD.
Marine Consultants

6TIVEY PARADE, BALWYN, VICTORIA, 3103

Port Investigation and Feasibility Studies 
Shiphandling, Pilotage, Berthing 
Mooring Systems, Navigation Aids 
'Portsim' Ship Simulation Studies

All correspondence to:
RO. BOX 139, 

BALWYN NORTH, 
VICTORIA 3104

12th June 1997
Mr S M Gilbert
Aztec Analysis 
60 Whyatt Street 
Adelaide S.A. 5000

Dear Mark
Gypsum Loading Facility

We have pleasure in enclosing our review of the preliminary design with respect to ship 
operations and safety. The main findings are:

(a) It should be possible to berth ships of 40000 Dwt at the wharf without tugs, provided:
• ships can use their anchors (i.e. sand or similar sea bed)
• wind speeds are less than 30 km/hr
• currents are less than 0.5 kts

(b) Weather down time is likely to be high, particularly in the winter months. We estimate 
the occurrence of limiting waves to be about 15%.

(c) The berth alignment is satisfactory, but the berth should be sited in not less than 13.1m at 
chart datum, to accommodate a 40000 Dwt ship.

(d) It may be possible to optimise the arrangement of dolphins.
(e) The use of mooring buoys is not recommended at this location.

(f) The berth and approaches should be surveyed to determine the type of sea bed and to 
define the 10m contour (the limiting contour for ships approaching in ballast).

Yours sincerely

Ian Wright
SEATECH CONSULTANTS PTY LTD

A.C.N. 004 952 265



GYPSUM LOADING FACILITY - TRACTOR BEACH

REVIEW OF SHIP OPERATIONS 

AND SAFETY ISSUES

P repared  for :

SCEALE BAY D EV ELOPM ENT CO RPO RA TIO N  

d o  A ZTEC ANALYSIS 

60 W HY ATT STREET 

ADELAIDE S.A. 5000

By:

SEATECH CONSULTANTS PTY  LTD 

6 TIVEY PARADE 

BALWYN 

VICTO RIA

12th Ju n e  1997



1

1. INTRODUCTION

1.1 Project Background

Tennant Ltd is investigating the construction of a ship loader on behalf of Sceale Bay 

Development Corporation Pty Ltd. The facility, to be located at Tractor Beach, on the 

southern end of Corvisart Bay, would be used to load bulk gypsum into ships of up to 

approximately 40,000 Dwt. The proposed loading facility will comprise a fixed 

loader, seven berthing dolphins and four mooring dolphins. During loading, the ship’s 

winches will be used to warp the ship along the wharf so as to place the cargo holds 

under the loader.

The site is sheltered from NE through south to SW but is generally exposed to wind 

and waves from other directions. The nearest port at which tugs are based is Port 

Lincoln, some 200 nautical miles distant, therefore if feasible, the ships will need to 

be berthed without tug assistance. Provided that currents at the berth are weak (less 

than 0.5 kts) and that the ships can use their anchors, berthing of ships up to 

Handymax size should be feasible in light winds without the use of tugs.

The objective of this report, prepared by Seatech Consultants Pty Ltd, is to review the 

preliminary design with respect to ship operations and safety, including berthing, 

mooring and departure from the wharf.

Unless otherwise stated, manoeuvres and operating limits discussed in this report are 

based on the assumption that there are no tugs available.

1.2 References

1. Lawson & Treloar “Streaky Bay Gypsum Loadout Facility” 15/5/97.
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2. DESIGN PARAMETERS

2.1 Site Conditions 

2.1.1. Water Depth

Aztec Analysis Drawings A970106 SK5 and SK8A show the berth sited on the 12m 

contour, on an east-west alignment. As discussed in section 2.4, the berth should be 

sited in about 13.1m to accommodate a 40000 Dwt ship. The ship should preferably 

be berthed port side to, so as to face the predominant sea and swell waves. The 

soundings indicate that there will be ample room to the west for loaded ships to clear 

the berth on departure. The limiting depth for ships arriving in ballast will be 

approximately 10m. Although depths below 12m are not shown to the NE of the 

berth, the general trend of the shoreline and 12m contour suggest that there will be 

sufficient sea-room for ships to make a safe approach from this direction.

2.1.2 Wind

The site is exposed to the wind from SW through west to NE. The limiting wind 

speed for berthing is estimated as approximately 16 kts (30 km/hr). The occurrence of 

wind speeds exceeding 30 km/hr is shown in Table 2.1 below for Streaky Bay. The 

AM percentages are quite low, indicating that a ship will usually be able to berth in 

the early morning, however the occurrence of limiting AM wind speeds reaches 8- 

10% during the months July to October.

Table 2.1
Surface Wind Analysis - Streaky Bay

Percentage Occurrence Of Wind Speeds Greater Than 30 km/hr.

Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec

AM 2.5 3.5 3.0 3.5 7.0 6.5 8.0 8.5 10.0 8.0 5.5 3.5

PM 8.5 8.5 6.5 5.0 6.0 8.0 11.0 11.0 11.0 10.0 8.0 9.0

Source: Bureau of Meteorology
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2.13 Tide

Tidal levels for Blancheport, the nearest station, are similar to those at Port Lincoln, 

with approximate heights of: MHHW 1.5m MLLW 0.5m.

A scan of a years tide heights at Port Lincoln showed the lowest height to be 0.3m.

2.1.4 Sea and Swell Waves

Experience of other exposed berths indicates that the limiting wave height for ships of 

this size to remain alongside will be in the range Hs 1.5m to 1.8m. In long period 

swell or in waves near the beam, the limiting height may be lower; in short period 

seas or waves near the bow, the limits may be higher. Allowing for possible 

refraction, the berth will be exposed to waves approaching from directions between 

SW and NW, with possibly some shelter provided by the Dreadnoughts to the west of 

the berth. Table 2, Ref 1, shows the following percentage wave occurrences:

Waves of Hs > 2.0m, all directions 67.9%

Waves of Hs > 2.0m, NW - SW sectors 33.9%

If waves of Tz < 6.5sec are excluded as being unlikely to force a significant response 

from the moored ship, the occurrence of limiting waves is about 15%.

Lawson & Treloar in Ref.l note the possible occurrence of long waves associated 

with the swell. The effect of long waves on mooring is discussed in section 3.3.

2.1.4 Currents

It is not known whether or not a tidal current flows at the berth site. If a current 

velocity of 0.5 kts or more occurs, other than in line with the berth, it may impose an 

additional constraint on berthing.

2.2 Sea Bed Material

The sea bed material at the berth and its approaches is not yet known, however it may 

have a significant impact on ship berthing through its effect on anchoring. If tugs are 

not available, a ship often needs to use its anchors when berthing. The anchors are 

most effective in sand and least effective on a rocky bottom. The Dreadnoughts and 

the reef inshore of the berth indicate a possibility of rock outcrops or reefs which
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could prevent safe use of the anchors. In this case it would probably be necessary to 

reduce the limiting wind speed for berthing to about 25 km/hr.

2.3 Design Ship Dimensions

Dimensions and load drafts of some typical bulk carriers are shown below:

Name Year Built Dwt. tonnes LOA Beam Draft

Mosdeep 1981 48500 190 32.2 12.1

Tetien 1984 40045 190 28.9 11.3

Tasson N. 1986 39630 190 29.6 10.8

Azteca 1 1987 39072 181 30.5 10.9

Ocean Trader 1987 39804 191 30.0 11.0

Lilac Wave 1991 39400 187 29.9 11.0

The maximum draft of these ships when in ballast will be about 8.0m. The 

deadweight of the Mosdeep, when part-loaded at drafts of 11.0m and 10.5m 

respectively, is 42670t and 40020t.

2.4 Underkeel Clearance (UKC) and Depth at Berth

If the facility is to handle ships of 40000 Dwt., it must accept a design draft of about 

11.0m. Assuming a limiting wave height at the berth of 1.8m, the recommended UKC 

is 2.4m. made up as follows:

Heave (0.5 x wave ht.) 0.9m

Pitch/roll allowance 0.8m (1° pitch or 3° roll)

Safety margin__________________ 0.7m

Total 2.4m

The recommended berth depth at chart datum is 13.1m comprising:

Design Draft 11.0m

+ UKC 2.4m

- Tide ht. at low water 0.3m

Total 13.1m
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3.0 OPERATIONAL PROCEDURES AND REQUIREMENTS

3.1 Berthing

Assuming no tug is available, the ship will approach the berth from the north-east, 

keeping outside of the 10m contour and gradually reducing speed. The final approach 

will depend upon the wind direction and possibly on the tidal current, however the 

aim will be to land the ship, port side to, on the fenders at a small angle to the berth 

line. The ship will usually drop its starboard anchor on a short length of chain and 

allow it to drag along the bottom to obtain a ‘brake’ effect, particularly when arriving 

in an on-berth wind. A mooring boat should be provided to carry the first lines to the 

wharf so that the ship can use its mooring winches to haul itself alongside.

The mooring boat should be solidly built and seaworthy, with an engine of about 200 

hp. It should be manned by a crew of 2, comprising a coxswain and a deck hand.

3.2 Unberthing

The outer berthing dolphins will be shaped and tendered to allow the ship to pivot on 

them by heaving on mooring lines led to an adjacent mooring dolphin. For example, 

the ship may back into position to pivot on BD7. It will heave on lines to MD2 and 

MD3 until the bow is angled about 30° to the wharf. It will then go ahead on the 

engines, using some port rudder to lift the stem clear of the berth. A similar 

manoeuvre can be used at BD1, pulling the bow in towards MD1, then going astern 

on the engine to leave the berth. The 12m contour trends to the north about 7 km west 

of the berth. The proposed alignment of 270° allows ample room for the ship to turn 

to starboard after leaving the berth, to clear this contour.

3.3 Mooring and Shifting Ship

Ships at the berth will respond to wave forces with vertical and horizontal motions 

which will cause dynamic loads in the mooring lines and the berth fenders. In limiting 

wave conditions there will be a risk of mooring line breakage. There will also be a 

risk of a mooring breakout in more normal waves when shifting ship under the loader, 

as at this time the wind and wave forces will be resisted by the minimum number of 

lines. When shifting, most of the lines must be slackened down and it is often
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necessary to carry a line or lines from one dolphin to the next. Capstans should be 

provided at the dolphins to speed up the transfer of mooring lines.

The amplitude of the ship motions and the limiting wave heights at which the 

moorings may be overloaded are best determined by computer simulations. It is 

strongly recommended that an appropriate simulation study be carried out with the 

following objectives:

• Determine the limiting conditions for ships securely moored at the berth.

• Determine thence the likely annual downtime for the berth

• Determine the limiting conditions for ships at the berth when shifting.

• Determine the need for any special additional moorings to be provided by 

the berth operator.

Long Wave Effects

Lawson & Treloar in Ref.l note the possible occurrence of long waves associated 

with swell. Long waves can give rise to very serious surge and sway (longitudinal and 

lateral) motions. Long waves of amplitude 0.12m x Tp 62.5sec were measured at Port 

Stanvac, South Australia, in 1988. These waves are believed to be capable of 

inducing surge motions of 2-2.5m in a moored 40000 Dwt tanker. There is a strong 

possibility that similar waves will occur at times at the Tractor Beach berth.

3.4 Survey

A site survey should be carried out to determine the type of sea bed in the berth 

approaches. The depth of sand or other cover over any rock should be determined 

with bores or probes. The location of the 10m contour should also be determined and 

charted as an aid to ships approaching the berth in ballast.

3.5 Tugs

The usual practice when berthing 40000 Dwt ships is to use 2 tugs, each of about 30t 

bollard pull. It must be accepted that downtime whilst awaiting suitable berthing 

conditions may be quite high if no tugs are provided.
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4.0 BERTH LAYOUT AND OPTIM ISATION 

Dolphin A rrangem ent

The provisional layout comprises 7 berthing dolphins on 39m centres. It may be 

possible to reduce the number of berthing dolphins from 7 to 5, by shifting each of 

the outer dolphins inwards about 10m and relocating the others. This arrangement 

would not affect the mooring or loading operations of the 40000 Dwt design ships, 

however it may not be practicable if smaller bulk carriers (less than approximately 

30000 Dwt) are to be berthed.

As it is probable that ships will always be moored facing one way, the mooring 

dolphins do not have to be arranged symmetrically. The layout can be optimised by 

constructing only one mooring dolphin at the western end of the berth and two at the 

eastern end, as shown in Figure 1.

H ead and S tern  Buoys

Mooring buoys are sometimes laid at fixed loader berths in place of mooring 

dolphins. The main advantage of using buoys instead of dolphins is their much lower 

capital cost. Disadvantages are:

• Relatively high maintenance and replacement cost of mooring chains if in an 

exposed environment

• Lines can only be run and secured with the aid of a mooring boat

• A mooring boat is usually needed to let go buoy lines. The limiting wave height 

for safe operation of the mooring boat may be lower than the limit for ships to 

remain at the berth.

In view of the likely weather and sea conditions it is not recommended that buoys be 

used at the Tractor Beach facility.

Seatech Consultants Pty Ltd 

Melbourne, 11th June 1997



I



Aztec Analysis A970106 
Gypsum Loading Facility 
June 1997

APPENDIX D : COST ESTIMATE
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Streaky Bay
Gypsum Loadout Facility

C O S T  ESTIMATE Aztec Analysis 
Job No: A970106 

20/06/97

DESCRIPTION ITEM QUANTITY UNIT R A T E S U B T O T A L TOT A L

Main sea piling 
610mm, 35m long

Supply 100 off @  6.75 tonne 675 tonne $1,400 $945,000

500m long jetty Coating - 20m 3832.74 m A2 $20 $76,655

Jack Up Barge 110 days $3,500 $385,000

Work Boat 110 days $1,000 $110,000

Misc. Plant, Matls 110 days $1,000 $110,000

Crew - 6x10hrx110days 6600 hrs $50 $330,000

Mobilization/Demob. $150,000

Fitout $50,000

Weather Contingency 20 % $431,331

S U B T O T A L $2,587,986 $2,587,986

Reef piling 
610mm, 2 5 m  long

Supply 15 off @  4.9 tonne 73.5 tonne $1,400 $102,900

140m long jetty Coating - 10m 288 m A2 $20 $5,760

Pile Driving 18 days $2,500 $45,000

Misc. Plant, Matls 18 days $1,000 $18,000

Mobilization/Demob. $50,000

Weather Contingency • 20 % $44,332

S U B T O T A L $265,992 $265,992

Steelwork 4 0 0 WC212 Crossheads 57.876 tonne $1,500 $86,814
(excl. conveyor) 65 off x 4.2m x .212 tonne

Connections etc. 8 tonne $2,400 $19,200

Installation 65 off $3,000 $195,000

310UB46 walkway stringer 33 tonne $1,400 $46,200

Installation 65 off $600 $39,000

Contingency 20 % $77,243

S U B T O T A L $463,457 $463,457
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Streaky Bay C O S T  ESTIMATE Aztec Analysis
Gypsum Loadout Facility Job No: A970106

20/06/97

DESCRIPTION ITEM QUANTITY UNIT R ATE S U B T O T A L TOT A L

Walkway 2 m  wide mesh x 700m 1400 m A2 $200 $280,000

Installation 1400 m A2 $30 $42,000

Handrail 700 m $100 $70,000

Contingency 20 % $78,400

S U B T O T A L $470,400 $470,400

Conveyor Enclosed airtube incl. beams 800 m $2,500 $2,000,000

B oom conveyor 20 m $145,000

Telescopic chute &  winch 1 $125,000 $125,000

Jetslinger 1 $100,000 $100,000

Support steel (land end) 
150PFC 60offx.7mx.018

0.8 tonne $2,500 $2,000

Contingency 20 % $474,400

S U B T O T A L $2,846,400 $2,846,400

Dolphins (piles 
610mm, 43m long)

Supply 15 off per dolphin 
x 11 dolphins = 165 @  8.3 T 1369.5 tonne $1,400 $1,917,300

Coating - 20m 6324.02 m A2 $20 $126,480

Jack Up Barge 150 days $3,500 $525,000

Work Boat 150 days $1,000 $150,000

Misc. Plant, Matls - 150 days $1,000 $150,000

Crew - 6x10hrx150days 9000 hrs $50 $450,000

Concrete, formwork, rebar 352 m A3 $500 $176,000

Weather Contingency 20 % $698,956

S U B T O T A L $4,193,736 $4,193,736
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Streaky Bay
Gypsum Loadout Facility

C O S T  ESTIMATE Aztec Analysis 
Job No: A970106 

20/06/97

DESCRIPTION ITEM QUANTITY UNIT R ATE | S U B T O T A L T O T A L

Fenders Supply 6 off 6 $80,000 $480,000

Installation 6 $3,500 $21,000

Fender beam 400WC212 150 m $382 $57,240

Installation 6 $4,000 $24,000

Contingency 20 % $116,448

S U B T O T A L $698,688 $698,688

Electrical Conveyor, Instrumentation $300,000

Cathodic protection $300,000

S U B T O T A L $600,000 $600,000

Land works Loading hopper, feeders $150,000

Tunnel - 75m long 75 m $1,400 $105,000

Excavation, backfill $75,000

Contingency 20 % $66,000

S U B T O T A L $396,000 $396,000

Contractor Margin Supervision / Site overheads 15 %
Overheads / Profit 10 %
Contingency 5 %

30 % $3,756,798

Fees Bathymetric survey, Currents, 
Waves, Berthing, Mooring, 
Survey, Geotech, Engineering, 
Project management $1,000,000

Scope Contingency 15 % $2,591,919

T O T A L  B U D G E T $19,871,375

EXCLUSIONS: Land acquisition
Legal, Statutory fees
Planning approval, Environmental Impact Statement 
Workboat, Barges, Tugboat (see separate costings)
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Streaky Bay
Gypsum Loadout Facility

C O S T  ESTIMATE Aztec Analysis 
Job No: A970106 

20/06/97

DESCRIPTION ITEM QUANTITY UNIT RAT E S U B T O T A L TOTAL

Moore’s Landing Piling 6 off $80,000

Rocks 4500 m A3 $20 $90,000

Roadway ' $30,000

Mobile Conveyor $130,000

Labour & Contingency 30 % $99,000

S U B T O T A L $429,000 $429,000

Infrastructure Power to Tractor Beach $400,000

Water supply (process+drink) $80,000

Road sealing / upgrade 20 km $45,000 $900,000

Contingency 20 % $276,000

S U B T O T A L $1,656,000 $1,656,000

Boats 30T Tugboat - secondhand 1 off $2,500,000 $2,500,000

Workboat - 200hp, 5T pull 1 off $750,000 $750,000

Barge - 5000 T, powered 2 off $850,000 $1,700,000

S U B T O T A L $4,950,000 $4,950,000

Page 4
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1. EXECUTIVE SUMMARY

SBDC has conducted a pre-feasibility study on the gypsum resources within the 
Sceale Bay area of South Australia. The study’s objectives were to:-

• undertake further assessment of the gypsum resources;

• identify a development plan for the project;

• outline the key project risks; and

• determine if the project should be the subject of a full feasibility assessment.

The pre-feasibility study has comprised:-

• a drilling and analysis programme over about 40% of the gypsum resource 
exploration area;

• preparation of capital and operating cost estimates for the extraction, 
stockpiling, leaching, transport and loading to ship of the gypsum product;

• desk research into the broad market parameters for gypsum within Australasia 
and South East Asia;

• determination of the main project risk areas; and

• economic evaluation of a base case and sensitivities to key parameters.

The pre-feasibility study has adopted what are intended to be conservative parameters. 
This is appropriate because of the significant number of uncertainties in the project 
and the preliminary nature of much of the data.

Despite the conservative approach adopted, the study has found that the project passes 
economic hurdle rates and merits development to the next stage. This would involve 
targeted analysis in key risk areas.

The study’s main conclusions are:-

Resource

• the total measured and indicated gypsum resources are sufficient to support 
resource development;

• measured gypsum resources total 17 million tonnes, indicated resources 
outside the grid drilled area total 59 million tonnes;

• the gypsum’s chemistry is consistent with other South Australian gypsum 
deposits; with the exception of sodium chloride levels all parameters should be 
broadly acceptable to end user markets;
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• sodium chloride levels will need to be reduced by rain water leaching of 
stockpiles; while saleable product may be able to be produced within three 
years a longer-term leaching study will need to determine this;

• the gypsum resource is relatively easy to mine; some crushing and screening 
may be required for market purposes.

Operations and Infrastructure

• the FOB cash operating costs provide for reasonable operating margins;

• the project requires development of its own ship loading facility near the mine 
site;

• the current capital cost estimate of $20 million includes substantial scope and 
other contingencies. If the assumptions made in preparation of the estimate 
eventuate the capital cost should be able to be significantly reduced, perhaps 
by as much as $3 million to $5 million;

• alternative, lower cost, ship loading methods are available, but potentially with 
higher down times; these require consideration during the next phase of the 
study;

• as the Yanerby calcium carbonate deposit is still being assessed, it has not 
formed a part of this study.

Statutory Issues

• the study has not identified significant statutory impediments to project 
development, with the exception of the possible impact of native title claims 
on the ship loader site which is seen as a timing risk; Government is generally 
supportive of the project;

Market

• there is a strategically attractive Australasian gypsum market of 400,000 tpa 
which is potentially available to SBDC; however this would be subject to 
strong competition by the incumbent supplier, Gypsum Resources Australia 
(“GRA”) which is owned by Boral and CSR; GRA enjoys competitive 
advantages owing to their incumbent status, their delivery and distribution 
channels and likely commercial approach to competition;

• the South East Asia regional gypsum market is growing, but is under 
significant supply pressure because of Thai Government controls; the real 
price of gypsum has increased substantially over the last five years and a 
further US$2/t increase has been announced from 1 January, 1998; however 
artificial price controls generally are unstable and subject to sudden 
unpredictable changes;
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• in view of the Thai supply situation, Sceale Bay gypsum should be 
strategically attractive to a number of end users, either as an insurance policy 
or as a means of diversifying supply;

• this study has made a number of assumptions about the product markets and 
penetration in South East Asia; considerable further work will need to be 
devoted to this area in the next stage of the project; this should include 
consideration of alternative regional supply sources especially China.

Economic Assessment and Sensitivities

• the project has an ungeared after tax NPV at 12% of $7.1 million;

• key base case assumptions include: sales achieve 1 mtpa, gypsum is leached 
for 3 years, export gypsum pricing is derived from Japanese plasterboard 
market price of US$30/t CIF; assumptions have been targeted to be 
realistic/conservative having regard for the remaining project uncertainties;

• the project is particularly sensitive to export pricing (+/- US$l/t alters NPV by 
$3.6 million), leaching time requirements.(one extra year alters NPV by $2.3 
million) and operating costs (+/-10% alters NPV by $3.1 million); market 
penetration is also a very sensitive factor (+/- 10% production and sales rate 
alters NPV by $2.6 million);

• as a low value commodity the project’s economics Eire very sensitive to 
relatively small movements in the elements of its cash margin; this leads to 
significant vulnerability for the project owing to the relatively high capital 
investment;

• the project’s viability is also impacted by the relatively high product transport 
costs compared both to Thai gypsum and also the FOB value of Sceale Bay 
gypsum;

Next Steps

• a number of different studies are required to add certainty to key risk areas; 
these can be relatively lengthy, e.g. leaching studies, or require significant 
resources, e.g. ship loading methods and designs;

• the most effective way forward would be to seek project partners or purchasers 
which have a potential industry strategic interest in the resource; this will 
require a targeted and structured marketing campaign;

• the main considerations are the timing of introducing new equity based on the
amount of value adding/risk reduction conducted prior to introducing the new 
equity and the level and native-of project exposure which SBDC would seek to 
retain; no.tv».r<.

■

-V
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• it is recommended that a relatively modest program be conducted during the 
marketing campaign both for risk reduction purposes and to demonstrate 
continuing project commitment; the specific tasks will need to be determined 
over the next month or so;

• attention now should be given to the potential roles for government in 
assisting the statutory approval procedures and also the provision of 
infrastructure assistance.
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2. INTRODUCTION AND PROJECT CONCEPT

Sceale Bay is located on the west coast of the Eyre Peninsula in South Australia (see 
Attachment 1). Gypsum resources were first identified in the area more than forty 
years ago. A series of exploration programmes and studies were conducted over the 
subsequent years. However, it was only with the formation of Sceale Bay 
Development Corporation Pty Ltd (“SBDC”) in 1993 that more rigorous work 
commenced on the resource.

The gypsum resources have now been extensively drilled and analysed. The drilling 
programme focussed on two areas of Lake Purdilla. Measured gypsum resources in 
those areas total 17 million tonnes. Within the exploration area inferred resources 
total 59 million tonnes and total resources in all categories total 85 million tonnes. A 
programme has been conducted to determine the processing required to transform the 
run of mine gypsum to saleable product. The project design provides for run of mine 
gypsum to be stockpiled adjacent to the mining area where it will be washed by 
natural rainfall. This will reduce NaCl levels to acceptable levels for both 
plasterboard usage and cement manufacture.

Following leaching, the gypsum product will be transported about 16 kilometres by 
truck to a special purpose ship loading facility. The facility will comprise product 
stockpile areas with stacking and reclaiming capability feeding to a ship loader at the 
end of a jetty approximately 650 metres offshore. The jetty will permit vessels of up 
to 40,000 tonnes product capacity to be moored and loaded. Loading rates of 
approximately 1,000 tonnes per hour have been planned. The jetty is located in a 
sheltered area with allowance for vessels to berth and depart with work boat 
assistance. It is expected that the facility will be available for use all year round and 
in all weather conditions.

A process diagram is included at Attachment 8.

Consideration has also been given to an alternative ship loading arrangement 
involving the use of self-discharging barges for lighterage to vessels moored offshore. 
This would involve significant savings in infrastructure cost, but introduce some 
additional operating costs and risks. Lighterage might also be used as a temporary 
measure until sales tonnages justify expenditure on a jetty. This option is discussed in 
Section 7.4.

It is envisaged that gypsum will be sold to a range of customers in the plasterboard 
and cement industries. During the project development phase long term marketing 
contracts will be sought on the basis of offering an independent, long term supply of 
gypsum. Customers in the Australasian markets who do not have an in-house gypsum 
supply capacity will be targeted. In addition, customers in the high growth markets of 
Indonesia and Malaysia will be pursued. It is intended that long term supply contracts 
into selected Japanese markets will also be targeted.

The project’s main marketing strengths are that it diversifies customers’ supply 
opportunities, there is no conflict between being a gypsum supplier and customer,
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SBDC is solely focussed on the gypsum business and is able to support its customers 
technically, and the company is able to entertain innovative and flexible commercial 
arrangements. Gypsum supply reliability will be of a high level as the gypsum will be 
the sole product to be loaded through the ship loading facilities.
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3. LAND AND STATUTORY ISSUES

3.1 Location and General Description

Sceale Bay is located on the west coast of the Eyre Peninsula in South 
Australia. It is approximately 700 kilometres by sealed road from Adelaide. 
To the north west the nearest town of size is Ceduna with its nearby port of 
Thevenard. Sceale Bay is part of the Streaky Bay District Council area.

The Streaky Bay area was first settled by Europeans in the 1850s and since 
then has been utilised primarily for grain production and sheep grazing. The 
town of Streaky Bay is also the base for a small fishing industry. The area is 
arid, sparsely vegetated and lightly populated. Streaky Bay’s population is 
about 1,000, while the district population is around 1,900. The gypsum 
deposit is about 14kms south of the township.

Streaky Bay has a regular commuter airline service from Adelaide to the local 
sealed airstrip. The town is on the state electricity grid. Fresh water is 
obtained from a spring and is adequate only for residential and other low 
volume requirements. The area has very little industrial activity and the 
population has declined with a reduction in the number of people engaged in 
farming, rural activities and fishing. It is expected that there will be very 
strong support for the Sceale Bay gypsum development because of the 
investment, employment and diversity it will bring to the District.

3.2 Licences and Approval Process

The Sceale Bay gypsum deposit is covered by exploration licence EL 1821 
issued by the South Australian Department of Mines and Energy. The licence 
extends over an area of about 385 square kilometres. It is renewed annually 
and the current licence is due for renewal on 18 February 1998. The licence 
can be converted to a mining lease upon application and approval of a suitable 
environmental impact statement.

The main regulatory/statutory issues associated with the development of the 
project are set out below. The activities would be coordinated and should 
largely occur simultaneously

• Mining Lease Application (3-4 months)

Department of Mines and Energy of South Australia, regarding mine 
plan approval, environmental/rehabilitation requirements.

• Port Application and Approvals

Department of Transport, regarding leases for seabeds and use of 
coastal Crown land (will involve Native Title resolution).
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• Environmental Impact Statement

Department of Environment and Natural Resources, regarding 
environmental and rehabilitation requirements for mine plan, erosion 
control of coastal environment and environmental issues and impacts 
not covered by mining lease application.

• District Council of Streaky Bay

Regarding use of Council land and Council roads, zoning aspects, 
compulsory acquisition of land.

• Economic Development Authority

Co-ordination of Government facilitation.

The South Australian Government and Streaky Bay Council are supportive of 
development projects in general and this project in particular. This should 
allow the statutory approvals to be fast-tracked and permit assistance in 
matters such as provision of site services, road surfacing and economic 
assistance.

3.3 Land Ownership

The gypsum resources are located on land held under lease by local occupants 
and used for sheep grazing. Most of the area which would be mined in the 
initial stages of the project is held under three perpetual Crown leases held by 
H. M. and C. K. Kammerman. The eastern part of the mine site area, in 
particular the southern portion of the gypsum deposit, is on land held under 
perpetual Crown lease by K. C. and S. W. Williams. Both land occupiers are 
supportive of the project. Compensation arrangements would need to be 
negotiated with them.

The area closest to the proposed ship loading site at the Dreadnoughts is also 
covered by a Crown Lease held by R. C. and C. E. Hill. The proposed 
stockpiling area for product awaiting ship loading would be located on this 
lease. Mr. Hill is understood to be opposed to the project. However, a number 
of strategies, including the possibility of compulsory acquisition of the 
necessary area, may be considered.

A plan indicating the land holdings of the mine site and ship loading area is 
included at Attachment 2.

There are a number of council roads which provide good access to the mine 
site and ship loading area. These roads are currently unsealed. However, it is 
likely that in the context of developing the gypsum project that local or state 
Government assistance for sealing the roads would be forthcoming.
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The Kammerman property is bounded on the west by a road from Streaky Bay 
in the north to Sceale Bay in the south. A gypsum mine site access road would 
most likely need to be constructed from this road for the short distance into the 
mine site area. An unsealed public side road leads due west to the 
Dreadnoughts, the location of the ship loading facility.

3.4 Aboriginal Heritage Issues and Native Title

The issues of native title and Aboriginal heritage are covered by separate 
pieces of legislation. However, some Aboriginal groups are seeking to address 
the issues jointly in order to improve their negotiating position.

Aboriginal heritage is covered by the Aboriginal Heritage Act. In essence the 
Act places obligations on occupiers or users of land to avoid damaging 
Aboriginal sites of significance, sacred sites, etc. A series of procedures has 
emerged to deal with the Act’s obligations. These provide for appropriate 
Aboriginal people to inspect areas and to advise if there are any heritage issues 
of concern. The appropriate Aboriginal group for providing the site clearance 
is nominated by the South Australian Aboriginal Heritage Council. While the 
Act provides for sites of significance to be registered, it is not necessarily the 
case that all sites are registered and in any event the specific locations of the 
sites are not necessarily detailed.

The procedure which is generally followed is to invite appropriate elders to 
tour the site accompanied by a company representative and to identify specific 
areas which might be of concern. This is then documented on a map which is 
confirmed by both parties. Additional or alternative procedures can be 
followed, such as consulting anthropologists familiar with the area.

Following a series of postponed or cancelled arrangements for obtaining 
Aboriginal Heritage clearance, the necessary site visit took place on 28 May, 
1997. A group of three Aboriginal Community representatives and a 
representative of Biringa Aboriginal Inc., accompanied by the project’s 
consultant geologist, toured the site and the potential ship loading areas in 
order to identify any sites of concern.

An Interim Site Clearance agreement was signed by the parties and a more 
detailed agreement is to be prepared by 30 June, 1997. All areas were cleared 
for gypsum exploration and investigation and the potential ship loading sites 
were also cleared. The detailed agreement is intended to cover mining 
operations.

The law concerning native title is still evolving. Unless native title has been 
extinguished on a particular piece of land, the South Australian legislation, the 
Mining (Native Title) Amendment Act, which follows the Commonwealth 
legislation, sets out certain procedures which need to be satisfied in order to 
obtain a mining lease. These require a mining lease applicant to identify any 
possible Native Title Claimants and then to negotiate access and/or 
compensation agreements with any and all Native Title parties identified.
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SBDC has obtained legal advice on the status of the land surrounding the 
proposed mine sites. As noted above, this land is held under perpetual crown 
lease.

Each of the leases has been reviewed by SBDC’s legal advisers and advice has 
also been sought from the South Australian Crown Law Office. SBDC’s 
advice is that native title is most likely to have been extinguished on the 
perpetual crown lease land holdings. The Crown Law Office has informally 
concurred with the view, but is not in a position to formally provide an 
opinion. SBDC has been advised that mining leases have been issued in South 
Australia on land covered by similar crown leases without pursuing native title 
procedures.

The native title issues surrounding the ship loading jetty differ from those 
applying to the mine site area. SBDC’s legal advice is that native title would 
not be extinguished in respect of those parts of the facilities extending beyond 
the shoreline. Accordingly, approval for construction of the ship loading 
facility would probably only be granted conditional upon compliance with 
native title legislation and the associated right to negotiate procedures. From a 
practical and pragmatic viewpoint, such negotiations may include discussion 
of the mine site area and a package arrangement might be entered into in order 
to forestall possible significant delays which could be brought about through 
legal action.

It should be noted that the Native Title claim has been lodged by the Bamgala 
people over a substantial part of the Eyre peninsular including the gypsum 
leases and coastline.
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4. GYPSUM RESOURCE

4.1 Geology and Resources

The geological investigations into the Sceale Bay gypsum deposit have been 
conducted by Mr. J. Olliver of Olliver Geological Services (“OGS”). The 
OGS report is included at Attachment 4.

Deposition of the gypsum can be broadly described as having originated as 
ground water lakes, which were flooded by seawater and resulted in saturated 
brine lakes. Ultimately, isolation from the sea causes the brine concentration 
to increase and gypsum to deposit. The deposits consist of deeper lake 
(consolidated) gypsum which passes gradationally into laminated seed gypsum 
and through to a cap of dune (flour) gypsum. Through natural leaching, the 
upper dune gypsum contains lower levels of salt content.

The deposits have been drilled and explored under a number of programmes 
since 1959. These include:-

• 1959 South Australian Department of Mines - drilling programme;

• 1969 Elcor (Australia) Pty Limited - drilling programme;

• 1997 SBDC/OGS - push tube sampling; and

• 1997 SBDC/OGS - drilling programme.

The resource analysis has been largely based on the most recent drilling 
programme, with supporting information from the earlier programmes. The 
1997 programmes focussed on two areas of the gypsum deposit, one towards 
the north of the Lake Purdilla area and the other to the south. These two areas 
were drilled on a grid of between 200 metres and 300 metres. The total area 
drilled measures 6.1 square kms out of a total area of 22.7 square kms for Lake 
Purdilla and 9.6 square kms for Lake Tooma. Extensive sampling and 
analysis of the core intervals was undertaken.

The resource calculations use a cut-off resource thickness of 0.5 metres.

Measured resources have been calculated by OGS under the Australasian Code 
for Reporting of Identified Mineral Resources and Ore Reserves, July 1996.
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The measured resources are set out below:-

Run of Mine
Gvpsum Gvpsum NaCl^ Carbonate Silica

million tonnes % % % %

South drilled area 8.5 : 93 2.3 4.2 0.5
North drilled area AJ. 93 2.3 4.2 0.5

Total drilled area M l 93 2.3 4.2 0.5

(i) The reported NaCl levels are based on acid assays of run of mine material 
which has not been specifically drained of the surrounding brine. 
Accordingly, these differ from expected stockpile and product levels.

Total resources of all categories in EL1821 are 85 million tonnes comprising:-

Million Tonnes
Area Measured Indicated Inferred Total

Lake Purdilla 17 43 _ 60
Lake Tooma 12 - 12
Peripheral Lakes - - 8 8
Dunes — _5 —

Total 17 59 8 85

Within the Lake Purdilla area approximately 39% of the area has been drilled 
in the recent programme and approximately 28% of the in-situ resource is of 
measured status. It is important to note that the resource is relatively 
homogenous, thus giving enhanced confidence on the overall resource 
estimates. To upgrade the resources to measured status drillings work will be 
needed on a grid similar to the recent work.

4.2 Physical Characteristics

Lake gypsum samples were taken from the northern mine trench excavated in 
May 1997. The trenching showed the three graduated layers of gypsum based 
primarily on increasing levels of gypsum crystals with depth. An upper white 
friable gypsarenite overlies grey banded slightly cemental coarser gypsarenite 
which grades downwards into basal crystalline gypsum varying from a loose 
mass of crystals in brine to semi-cemented aggregates to completely cemented 
layers of rock gypsum.

Dune gypsum samples have been taken from a number of the dunes in the 
southern and northern lake areas. The dune gypsum comprises off-white 
granular gypsum and fine gypsum flour. In coarser particle phases the gypsum 
occurs as rounded particles ranging in size from 0.1mm to 1.5mm. The 
majority are off-white and contain coloured included materials. The finer
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flour gypsum consists of angular particles and is much cleaner with lower 
impurity levels than the coarser gypsum.

The dune gypsum also has traces of clay, iron oxides, carbonate and some 
opaques. The carbonate typically forms grey small inclusions in the gypsum. 
Opaques form liberated rounded particles generally between 0.1mm to 0.2mm.

Amdel has conducted sizing analyses of composites of the dune gypsum and 
on lake gypsum samples from the trench. Sizing analysis results are:-

% by Weight

Sample

Lake - upper level

Less than 
0.2mm

15

0.2- 1.2mm 1.2 - 15.0mm

65 20

Greater 
than 15mm

- middle level 15 40 25 20
- lower level 10 30 30 30

Dune 30 70 .

Typical sizing requirements for the cement and plasterboard industries are:-

Sizing
% hv Weight

Plasterboard Cement

Top size 
12 - 25mm 
2.4 - 12mm 
+ 2.2mm 
+150 microns

50mm max. 75mm max
20% max.
20% min.

50% min. 
70% min. 90% min.

The size distribution results obtained will allow gypsum to be supplied in 
accordance with typical sizing requirements of the cement and plasterboard 
industries. However, material blending may be required to achieve specific 
customer needs. Further, at this stage, crushing and screening has been 
assumed not to be required. Current indications are that mining would not be 
hampered by the physical characteristics of the gypsum, but customer 
requirements will need to be further addressed.

4.3 Chemical Characteristics

A large number of gypsum samples has been extensively analysed by 
Australian Laboratory Services (“ALS”) on behalf of SBDC. SBDC also 
retained a gypsum industry consultant, Mr. Graeme Brown, who for 30 years 
was employed by Boral in its gypsum business. His roles with Boral included 
Chief Chemist and Research and Development Manager.
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Graeme Brown has advised that, with the exception of the in-situ levels of 
sodium chloride (NaCl), the chemical composition of the gypsum resource 
makes it satisfactory for use in the cement and plasterboard industries. The 
impurities which have been tested are calcium carbonate (CaCo3), magnesium 
carbonate (MgCo3), silica (Si02), iron oxide (Fe20 3), magnesium sulphate 
(MgSo4) and potassium chloride (KC1). The only chemical impurity which 
occurs at elevated levels is sodium chloride. Generally speaking the NaCl 
levels are similar to those found in other South Australian gypsum lake 
deposits, this being a feature of the way in which the deposits were formed 
from evaporated sea water.

By comparing the results of the different programmes and analyses, Graeme 
Brown has estimated an average sample analysis for typical run-of-mine lake 
gypsum and gypsum after leaching. These estimates are given below:-

Typical Typical
Run-of-Mine after Leaching

Gypsum % 92.5 94.5
NaCl % 1.90 0.03
KC1 % 0.08 0.00
CaCo3 % 3.20 3.20
Si02 % 0.30 0.30
Fe20 3 % 0.05 0.05
Mg, Ca, Al, Si02 clays % 1.50 1.50
MgSo4 0.45 0.02

The results differ from these reported in the drilling program in a number of 
respects. In particular, the yjare based on water soluble analysis and on 
gypsum from which the brine has been allowed to drain.

There is no specific pattern to the vertical or horizontal variations in the 
chemistry of the gypsum deposit and in particular the NaCl levels.

The Sceale Bay gypsum deposits have, as noted earlier, been the subject of a 
number of exploration programmes. The analytical results from the earlier 
programmes are broadly consistent with those obtained in the most recent 
(1997) exploration programme. However, details of the manner in which 
samples were taken, treated and analysed in the earlier programmes are not 
available. Accordingly, SBDC has predominantly relied upon the chemical 
analyses from its own programme.

\ \

During the course of SBDC’s programme, refinements have been made to the 
analytical methodologies. In the initial sample taking from the drilling 
programme it is considered possible that the analyses may have overstated the 
NaCl levels present in the lake gypsum. This is because the gypsum is 
immersed in a brine solution containing in excess of 10% NaCl. The taking of 
the samples and their storage may have prevented the full drainage of the brine 
solution from the samples. For example, in some cases the moisture may have
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evaporated leaving residual NaCl behind. In any event, the results will 
perhaps have overstated the NaCl levels.

A further consideration involves laboratory analytical techniques. ALS has 
determined chemical composition using acid dilution of the samples. This 
results in the entire amount of chloride being released from the sample. 
However, from an industry viewpoint, the most significant level of chloride is 
the water soluble amount, i.e. that amount which is not bound into the crystal 
structure. In addition, ALS has assumed that all sodium present in the sample 
is present as sodium chloride. In fact sodium is also present as sodium 
sulphate.

On the advice of Graeme Brown, a number of composite samples have been 
analysed using water to dissolve impurities. The subsequent calculations have 
been based upon determining the NaCl present in the sample from the amount 
of chloride present in the sample. Owing to the relatively small number of 
samples analysed in this way and the level of variability that can exist between 
samples, it is not yet possible to draw firm conclusions from this recent work.

Comparisons of the results of the various analyses of lake gypsum are given in 
Attachment5.

The chemical quality of the dune gypsum is higher than the lake gypsum.
OGS advises that the results of 1996 and 1997 testing programmes of certain 
dunes adjacent to the drilled areas of lake gypsum are as follows:-

Run - of - Mine
Gvpsum Gvpsum NaCl Carbonate

(t) % % %

Southern Area 440,000 96.8 0.4 2.3
Northern Area 700,000 97.6 0.5 1.9
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5. MINING

5.1 Mining and Haulage Plan

The mining of the Sceale Bay gypsum deposit is a relatively conventional 
earthmoving activity. The few complexities introduced are caused by the 
winter rains making the ground relatively soft and the need to stockpile large 
amounts of material for long periods of time.

The Sceale Bay gypsum deposit is not difficult to access. While the material 
is more consolidated with depth, it is not rock gypsum. Accordingly it may be 
mined with conventional excavators.

SBDC requested Brambles Industrial Services to prepare an outline mining 
concept and budget costing. It should be stressed that the Brambles plan is 
based on their expertise as earth movers and contractors, rather than gypsum 
industry participants. Brambles has extensive earth moving and loading 
experience, including having operated the Lake McDonnell mining operations 
for 30 years and currently operating BHP’s loading facility at Whyalla. 
Brambles visited the site twice in preparing their recommendations.

Aspects of the plan may need modification to meet the project’s particular 
characteristics. The main area of possible modification is stockpile location. 
Brambles proposes to minimise haul distances and stockpile preparation costs 
by stockpiling most of the material on the lake on elevated stockpile areas. 
Experience at Bielemah indicates that capillary action reduces leaching 
effectiveness because the brine wicks up into the lower level of the stockpiles. 
The impact is reduced or eliminated through leaving the stockpile base in-situ. 
The issue is further considered in Section 6.

An alternative scenario is to construct large stockpile pads to the north of the 
lake and to transport run of mine gypsum there. This would have a significant 
cost impact. The area required for stockpiling under that scenario would be 
substantial. For example, stocking one million tonnes of gypsum in windrows
2.5 metres high, 10 metres wide and 500 metres long would require around 50 
hectares after allowance for access roads, etc. Sufficient area is available to 
the north of the lake.

The mining plan proposed by Brambles is based upon mining 2 million tpa in 
years 1 and 2. In subsequent years mining rates are assumed to be 1 million 
tpa. In the initial period 0.5 mtpa of material mined would be dune gypsum 
not requiring leaching. The balance of the mined material would be stockpiled 
for leaching.

Brambles was requested to provide budget pricing for mining, stockpiling and 
haulage to loading site, using SBDC’s production requirements and have taken 
into account: ground conditions; weather; physical gypsum characteristics 
from the different depths; stockpiling requirements (i.e. leach time and 
dimensions); and material handling techniques.
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Brambles was present when the recent series of trenches were excavated as 
part of the leaching studies (referred to in Section 6), providing them with a 
detailed insight into the expected mining conditions. Trenching had confirmed 
results from the earlier extensive drilling program, revealing three graduated 
layers of gypsum based on increasing levels of gypsum crystals with depth.
The layers below ground level are 1-1.5m of loosely consolidated crystal free 
gypsum, underlain by 1-1.5m of slightly more consolidated material with an 
increasing proportion of gypsum crystals, underlain by a third layer of more 
consolidated gypsum.

The presence of the crystals has however highlighted the potential need for 
screening and/or crushing in order to maximise available surface area to 
accelerate leaching at a minimum cost. It is likely, owing to the soft nature of 
the consolidation, that a simple roller crusher would suffice, if crushing was 
needed, although at this stage no screening and/or crushing has been assumed. 
Additional work is required to determine the need for such treatment.
Crushing to the size fraction required by customers also needs considering.

Owing to the relatively homogenous quality of the gypsum and the total 
thickness of the gypsum deposit (which averages 3-3.5 metres), the deposit 
will be mined as one bench.

Brambles have suggested excavating gypsum for leaching on the lake, as is the 
practice at Lake McDonnell. This minimises the costs of removing material 
from the lake especially in the early years when stockpiles are being formed.
It is planned to excavate to the full depth of the deposit a number of parallel 20 
metre wide trenches and stockpile the material for leaching on the non- 
excavated lake section alongside each trench. Brambles have planned to leave 
the bottom 50cm of the stockpile remaining on top of the lake to be mined 
subsequently with the underlying lake section for later stockpiling off the lake, 
at Brambles’ proposed site on Purdilla island.

Lake Purdilla would be used for holding stockpiles ready for transport to the 
ship loading facility and for stockpiling material mined from year three and 
later. While this introduces double handling, it avoids access problems for 
road trains on the lake surface.

Brambles plans to establish a number of 10m wide feeder roads by compacting 
a 75cm thick gypsum base across the lake surface, which will be excavated 
when no longer required. The feeder roads will also allow access to the dime 
gypsum. The dunes will be cleared of any vegetation and mined by front end 
loader before being hauled direct to the loading site. The area cleared 
following mining of the dunes will be used for stockpiling lake gypsum.

The most economical way of moving product from the mine site to the ship 
loading stockpile is by road train. Brambles has proposed using 50t bottom 
dumping trucks. At the ship loading site, the road trains would bottom dump 
into a hopper/mobile stacker for stockpile emplacement.
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Two Streaky Bay councillors have suggested there would be no problem with 
Council granting permission to use 75t road trains. Currently Lake McDonnell 
operations have material carted to the rail head by 90t side dumping trucks 
(with one trailer), whilst Lake MacLeod uses 120t trucks. In both cases the 
vehicles are not used on public roads. Brambles advise that 75t loads may not 
significantly reduce costs, but would introduce safety, public liability and 
regulatory difficulties.

A Ceduna based haulier that currently conducts the salt cartage from Penong 
has also provided haulage estimates. The combination of Brambles as mining 
contractor and independent hauliers is likely to offer significant cost savings.

Currently Streaky Bay council maintains the local public roads, with the 
stretch between mine site and ship loading site usually graded once annually. 
The road is made of a 3-4 inch compacted limestone/calcrete base, which is 
mostly sitting on a reasonably competent base, through to The Dreadnoughts. 
Water has only a minor affect on the roads and for insignificant periods due to 
the low rainfall. Council has been lobbying for bitumen on the stretch 
between Streaky Bay and Pt Labatt (primarily to expand the tourist potential of 
what is the only seal breeding site and colony on the mainland). It is likely 
that the State Government or Council would consider assisting the project by 
upgrading all of the public roads used by the project.

Brambles has proposed the following main infrastructure and mobile 
equipment to conduct the complete excavation, stockpiling, site transport, road 
train loading and movement to the ship loader.

• Lake Purdilla site facilities, including office, crib, workshop, fuel and 
water facilities, genset and ancillary facilities.

• Access roads on Lake Purdilla and to public road.

• 2x30  tonne excavators with swamp tracks.

• 2 x front end loaders.

• 4 x 40 tonne articulated dump trucks (for on site movements)

• 1 grader.

• 1 D6 dozer.

• 1 water truck

• 4 x 50 tonne bottom dump road trains.

Operations would be conducted on extended day shift. In year three, road 
haulage would occur on two shifts.
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5.2 Mining and Haulage Costs

Brambles has provided budget estimates for the full mining and haulage 
activities detailed above. The rates included components for the capital costs 
associated with the Lake Purdilla infrastructure and road construction, as well 
as maintenance. Capital has been written-off over five years in the operating 
cost rates.

SBDC has also approached Donald Equipment, the contractor used by Pioneer 
to operate the Bielemah trial. In addition, budget quotes have been obtained 
from a Ceduna-based road haulage contractor for the loading, transport and 
unloading of gypsum from Lake Purdilla to the ship loading facility at the 
Dreadnoughts. The costs provided by the various contractors are set out 
below:-

Donald
Brambles Equipment

Excavate and stockpile $1.84 - $2.70/t(1) $1.75 - $2.30/t

Ceduna
Bulkhaul

Stockpile to Port:
- Load
- Haul
- Stack 
Total $3.40/t(2)

$0.30 - $0.37/t 
$1.80/t

$0.30 - $0.37/t 
$2.40 - $2.54/t(5)

Load Ship:
- Reclaim
- Ship load and belt walker 
Total

Notes:

$0.54 - $0.68/t(3) 
^  7*| t

$0.25/t
$0.10/t(4)
$0.35/t.

^ V SO-^S.I< \ ] \ -

(1) Includes capital charges for Lake Purdilla facility - $395,000.
(2) Includes capital charges for road construction - $500,000.
(3) Includes ship tie-up, loading belt, ship loading, belt walking and taking

samples.
(4) Estimated.
(5) Excludes capital charges.

The financial evaluation has been based on Brambles’ estimates for mining 
and stockpiling costs and contractor estimates for loading, hauling and 
unloading costs. Each contractor has noted that the project’s efficiency is best 
served by the transport contractor also taking responsibility for reclaiming 
gypsum from the stockpile to load onto the ship loading conveyor. The 
transport contractor’s cost estimate for this activity has also been included. 
Brambles has provided a cost estimate for the vessel tie-up, ship loading 
operation and belt walking/sample taking. The figures have been used to 
estimate the cost of ship loading and belt walking if conducted by an 
independent contractor.
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6. STO CK PILIN G  AND LEACHING

Run of mine gypsum will be trucked to a stockpiling area on higher ground in close 
proximity to the gypsum lake. A series of gypsum stockpiles will be established on a 
base of low grade gypsum. These will be rectangular and of a height of two to three 
metres. The top of the stockpile will be flat to allow the maximum possible 
percolation of rain water through the stockpile. Stockpile optimisation studies will 
form part of the detailed feasibility study and will be aimed at optimising stockpile 
dimensions, construction and management. The stockpiles will need to be established 
to avoid capillary action from drawing brine up into the stockpile.

Once the salt levels in the gypsum have been reduced to product specification levels, 
gypsum will be able to be reclaimed and transported by truck as required to the ship 
loading stockpile area.

During the detailed project design phase, consideration will be given to accelerating 
the leaching process by spraying stockpiles with seawater which has been pumped 
from Sceale Bay. This will assist the flushing out of the associated sodium chloride.

Field studies have been conducted to determine the fate at which the salt content of 
the gypsum may be reduced as well as determining the ultimate level of salt which 
may be achieved with the gypsum product. During May and June 1997, controlled 
tests and analyses were conducted. A series of trenches were excavated almost down 
to the base of the gypsum, with the extracted material being well blended onto 
stockpiles. The stockpiles were left to drain for two weeks. The purpose of this was 
to allow the briny water, which saturates the gypsum about 50cms or so below the 
surface, to drain away. It is important to note the NaCl level in the ground water was 
in excess of 10%.

Following the two week drainage period, two of the stockpiles constructed from 
material from one trench were separately treated. One stockpile was sprayed with salt 
water on a daily basis, while the other stockpile was sprayed with fresh water. The 
amounts of added water and the rainfall has been monitored. Samples are to be taken 
at various stages during the entire process and analysed to determine the rate of 
change of NaCl content with water applied. The stockpiles will continue to be 
monitored following the completion of this report.

Further support for the feasibility of the stockpile leaching process is derived from 
experience gained over many years at the Lake McDonnell gypsum deposit near 
Ceduna. Run of mine gypsum at Lake McDonnell has a similar salt content to Sceale 
Bay. A stockpiling and leaching process takes place which reduces the salt levels to 
market requirements within a reported average of three to four years. The average 
annual rainfall in Ceduna is 80% of the average annual rainfall at Sceale Bay, 
although Lake McDonnell rainfall is reported as similar to Sceale Bay.

Sceale Bay rainfall data has been collected for approximately 120 years. It shows an 
average annual rainfall of 380mm. The wettest months are May to August. Over the 
period 1985 to 1995 the average annual rainfall has varied from 207mm to 633mm.
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In that period the average has been 385mm. Over the same period the annual average 
at Ceduna has been 284mm or 74% of the Streaky Bay average.

SBDC has been provided with a 1980 report prepared by GRA. It reinforces the need 
for careful stockpile construction and management to avoid capillary action causing 
reduced leaching effectiveness. Discussions have also been held with Pioneer 
Plasterboard which mined and stockpiled about 400,000 tonnes of gypsum at the 
Bielemah deposit near Lake McDonnell. Pioneer located the stockpile on the lake and 
experienced capillary action drawing briny water up into the stockpile causing 
increased leaching times to between four and six years for plaster grade gypsum. 
Pioneer’s advice has placed emphasis on the stockpile base location and preparation 
as being a key issue. In addition, stockpile construction is important as well as the 
subsequent reclamation of saleable gypsum.
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7. SHIP LOADING STTE AND INFRASTRUCTURE

7.1 Ship Loading Options

Gypsum is a relatively low value commodity. Accordingly, the nature, 
location, capital cost and operating cost of the transport infrastructure are key 
determinants of the project’s financial viability.

The nearest deep water port to Sceale Bay is Thevenard, which is 3km from 
Ceduna the nearest town. Thevenard is approximately 1 lOkms north-west of 
Streaky Bay. It is used by GRA for exporting gypsum from Lake McDonnell 
and is also used for grain exports. Thevenard has draft limitations of 8.2 
metres which limit vessel size to a maximum 30,000 tonnes. Shipments in 
excess of 20,000 tonnes are limited.

Thevenard’s port facilities including a bulk loading plant owned and operated 
by Ports Corp South Australia, a statutory corporation. The terminal gypsum 
storage facilities are owned by GRA, the grain storage facilities are owned by 
SA Co-operative Bulk Handling (“SACBH”). Gypsum loading rates are a 
maximum 900 tonnes per hour. Average Ports Corp loading costs are 
estimated to be below $2 per tonne. In addition, GRA incurs storage and 
reclaim costs. The total cost to load a vessel has been estimated by the local 
Con Aust agent to be $3.45 to $3.85/tonne.

The South Australian Government is planning the sale of its Ports Corp bulk 
handling facilities, including Thevenard’s conveyor and loader. There is much 
current controversy over the sale and the purchaser or purchasing consortium. 
Under consideration is sale of the assets to SACBH. GRA is actively trying to 
influence the outcome, which could result in cost increases to them. However, 
Ports Corp advise the sale to SACBH will be completed at the end of July, 
1997.

There have been a number of studies of grain shipments from South Australia. 
These have reviewed port development options and issues. Thevenard is not 
regarded as a suitable, necessary or desirable upgrade option by the grain 
industry. The main reasons for this are:

• it has a relatively low tonnage catchment; peak exports of 330,000 
tonnes in 1990/91 have declined significantly to less than 100,000 
tonnes in 1993/94 and 1994/95;

• the channel limitations of 8.2m would require significant expenditure 
to be increased to a depth which wpuld allow 40,000 tonne vessels to 
be loaded.

Gypsum transport to Thevenard might be a short term transport option, but it 
is not suitable for the long term development of Sceale Bay gypsum. This is 
because of the additional trucking transport costs, the limitations on vessel size 
which would translate to higher shipping transport rates and limitations on the
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ability to load significant tonnages through the port in excess of those 
currently being handled. It is estimated that trucking from the gypsum mine to 
Thevenard would cost approximately $10 per tonne.

A further key consideration which makes Thevenard an unsuitable ship 
loading site for SBDC is land availability. It is understood that much of the 
land close to the ship loader is owned by Boral. Pioneer owns land which 
could be used for stockpiling, albeit with environmental difficulties. The 
stockpiling area would need to be constructed and a conveyor built to connect 
with the portion of the ship loading conveyor owned by Ports SA. A capital 
cost of $lm to $2m has been estimated for the various facilities.

Accordingly, SBDC proposes the development of a dedicated ship loading 
facility located close to the gypsum mine site.

Consideration has also been given to a lighterage system involving the use of 
self-discharging barges or barges unloaded by ships grabs. This is described in 
more detail in Section 7.4 below. During the full feasibility study this option 
should be explored in more detail as a possible short-term arrangement while 
sales tonnages are relatively low, as well as a possible long-term option. 
Barging would present some relative advantages over a jetty based ship 
loader: -

• significantly lower initial capital costs;

• ability to develop relatively quickly; and

• lower capital charges over the lower initial sales tonnages.

7.2 Ship Loading Site Location

A ship loading site location has been selected at the Dreadnoughts, an area to 
the south of the Streaky Bay township and directly west of the northern mine 
site area. Site selection has been based heavily on local knowledge. The 
coastline does have a reputation for very bad weather conditions, particularly 
in the winter months. Accordingly a site with some protection from the south­
west and westerly directions is particularly important.

The Dreadnoughts presents the best protected site near to the mine site area, is 
topographically suited for product stockpile areas and has reasonable water 
depth for berthing vessels. Because of the lie of the land, it should also 
minimise any adverse impact on coastal views. Accordingly, it has been 
agreed to base the ship loading infrastructure design and costing on the 
Dreadnoughts site. However, during the project’s detailed design stage other 
locations will need to be assessed.
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7.3 Ship Loading In frastructu re  and Costing

SBDC commissioned Aztec Analysis to conduct a preliminary concept design 
and costing for a ship loading facility close to the Sceale Bay gypsum deposit.
Aztec Analysis a firm o^ consulting engineers and planners with a X
particular focus on naval architecture, design and engineering.

Aztec’s brief was to:

• investigate possible load site locations;

• prepare a concept design for a stockpile and ship loading facility;

• prepare capital and operating cost estimates for the design; and

• identify the key issues associated with the design.

The basic parameters for the study were: maximum vessel size 40,000 tonnes; 
load rate 1,000 tonnes per hour; fixed ship loader; annual throughput 1 million 
tonnes; and minimise the potential requirement for the use of tugs.

In conjunction with Aztec, SBDC commissioned three additional studies to 
provide supporting information for the Aztec design and costing. A local 
experienced fisherman, Trevor Gilmore, with an appropriately equipped boat 
carried out an initial seabed sounding survey to assist in determining water 
depths and the location of the berth.

Lawson & Treloar, a firm of coastal, ocean and water resources consulting 
engineers, undertook a preliminary analysis of design wave crest levels to 
provide a likely upper limit for design purposes.

Seatech Consultants, a marine consultancy organisation, reviewed aspects of 
the preliminary ship loading design in respect of ship operations and safety.

The recommendations of the consultants were incorporated in Aztec’s report.
Aztec has proposed a relatively simple jetty structure, comprising a conveyor 
with walkway alongside. Fixed (piled) dolphin structures have been 
nominated for the berthing and mooring arrangement. The design assumes 
gypsum is stockpiled on site at the Dreadnoughts directly inland of the jetty 
and loaded onto the jetty conveyor through a hopper using front-end loaders.
The conveyor carries the gypsum approximately 800 metres (including travel 
overland) along the jetty to a fixed ship loader. Ships would be moved along 
the berth to permit loading of all holds. Aztec advise that a full feasibility, 
review, design, tender and construction programme would take approximately 
18 months on a fast-track approach assuming planning approvals take six 
months. It is likely that a number of the activities in Aztec’s plan could be 
conducted simultaneously, thus reducing total construction time.
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Aztec’s preliminary budget cost estimate for the facility is $19.9 million and 
this has been used in the financial evaluation in this report. The estimates 
contain generous contingencies to allow for a number of current uncertainties. 
Aztec regards the estimate as an upper limit. A summary of the cost estimate 
is included as Attachment 9.

The estimates are also conservative in a number of design and management 
respects as identified by the Aztec report. For example, costs may be reduced 
by the use of pre-fabricated caissons, in lieu of dolphins. These would be 
floated to the location and eliminate the need for piling. Alternatively 
mooring barges might be used in lieu of dolphins. Construction management 
is an area offering significant potential savings. Aztec has proposed a very 
conventional arrangement involving the calling of tenders. Alternative 
approaches might be a turnkey contract basis or using a single head contractor, 
who would sub-contract packages of work. These and other such 
opportunities would be addressed in a full feasibility study.

The main limiting conditions which impact on the operation of the facility 
are:-

dj
• berthing would require winds less than 30 km/hr. These 

the time for berths between July and October; and

• waves in excess of limiting heights are estimated to have a probability 
of 15%. If these are exceeded ships would have to leave the berth and 
wait offshore.

Seatech has advised that within the design and operational parameters they 
believe it is safe to berth vessels without the use of tugs and no allowance for 
them has been made in this study. However, it is conventional for 40,000 
tonne vessels to berth with two tugs. Some associated issues of commercial 
risk and management would need to be addressed during the design stage.

Aztec’s full report is attached.

7.4 Barge Lighterage Option

A ship loading option which has, at this stage, only been briefly considered is 
to utilise barges as lighters for transporting the gypsum from a ship loader to 
moored vessels. In concept a relatively simple loading facility would be 
constructed at Sceale Bay, most likely at the northern end near Yanerby. The 
jetty would not need to extend a great distance offshore, nor would it need to 
be a massive structure. This is because the depth grades down relatively 
quickly, the barges to be loaded have a significantly reduced draft compared to 
sea-going vessels and the forces exerted oh the jetty are significant lower than 
for higher tonnage vessels.

Loaded barges would be towed out to moored vessels, approximately 2 kms 
offshore. Vessels would be moored to a single point mooring in relatively

X
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deep water. The barges would be self-discharging and by means of an 
excavator system would load directly into the ships’ holds. While discharging, 
a second barge would be loading at shore to be ready to be towed out when the 
first barge had discharged.

Barges of about 8,000 to 12,000 tonne capacity could be considered.
Discharge rates up to 2,000 tonnes per hour are achievable.

Aztec has suggested a short-term rapid-construction option would be to 
redevelop the current facility at Moores Landing, Streaky Bay. Barges would 
be loaded at relatively high unit rates and either towed or use their own power 
out to waiting vessels. These would need to unload the barges using their own 
gear. Aztec has estimated the facility upgrade would cost $0.43 million and
5,000 tonne second hand barges $0.85 million each. No doubt various short­
term rental arrangements could be obtained.

Lighterage is used in a number of locations in Australia and overseas, e.g.
Cape Flattery in Queensland commenced operations this way and a lead/zinc 
operation in WA is adopting a similar system. Self-discharging barges are 
also commonly in use. Such barges have also been considered for trans­
shipment of grain between ports in South Australia.

There are a number of operating risks associated with the system in addition to 
those applying to the system described in Section 7.3. The bad weather risks 
are higher, as severe weather would prevent operations. In addition, swell is a 
very important issue as it can give rise to different oscillation periods in the 
ship and barge. However, it should be stressed that the system is not 
unproven. It might prove suitable for the initial period of operation at lower 
annual tonnages if suitable commercial arrangements could be achieved and if 
no significant infrastructure inefficiencies were introduced.

SBDC has obtained an indicative barging cost of $3.50 to $4.50/tonne on the 
basis of a long-term lighterage system using self-discharging barges. The 
quote was provided by a South Australian company, Gulf Grain, which has 
been attempting to introduce a system for grain handling in South Australia. 
The price should be treated with some caution, as there has been a palpable 
lack of detail in the discussions to date.

The concepts should be further considered during the feasibility study.

7.5 Shipping Costs

SBDC has obtained detailed shipping budget costs through Tennant Limited. 
The rates were obtained from Western Bulk Carriers, which undertakes a 
significant amount of bulk cargo shipping from Australia to Asian ports.
These shipping rates have been used to determine FOB prices which would 
achieve market acceptable delivered gypsum prices into various Asian 
destinations.
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All rates are based on 40,000 tonne vessels with +/- 10% tolerance on loads. 
Load rates of 1,000 tph have been assumed to equate to 20,000 tpd to allow for 
ship movements to load each hold. The loader is self-trimming. Discharge 
rates have been assumed at 5,000 tpd using shore based grabs.

Freight Rates tIJS$/tonnef

Single Destination

Japan - Yokohama/Kobe US$17.00
Korea-Busan US$17.00
Indonesia - Jakarta/Surabaya US$13.75
Malaysia - Pt Kelang US$14.75

Two Port Discharge

Japan and Korea US$18.50
Indonesia (Jakarta and Surabaya) US$ 15.75
Indonesia and Malaysia US$16.50

Potential customers have limitations on stockpile capacities at their plants and 
also wish to avoid excess working capital levels. Accordingly, this pre­
feasibility study has used shipping rates based on two port discharge.

A key freight rate for comparing Sceale Bay’s competitive position is from 
Thailand to Japan. This shipping route is handled by a large range of vessels 
and relatively small tonnages are economically and commonly carried. An 
indicative rate is US$10/tonne. This figure has been used for determining 
competitive FOB costs at Sceale Bay. For comparison purposes, indicative 
shipping costs of US$20/tonne have been obtained from Mexico to Japan.

Current Australian and trans-Tasman shipping rate estimates for 25,000 tonne 
cargoes are:-

AS/tonne

Sydney
Melbourne
Auckland

22
18
29



MARKETING

Gypsum Markets

The primary market for gypsum is manufacture of plasterboard, which has 
been estimated to consume up to 95% of the world’s annual production of 
natural gypsum of around 100 million tonnes. Plasterboard competes with a 
number of other board products in various applications such as fibre cement, 
fibre based boards, etc.

The second most common use of gypsum is in cement where it acts as a 
setting retardant. In both applications, but particularly in cement, natural 
gypsum competes with by-product gypsum which is derived from a number of 
industrial processes such as the manufacture of phosphoric acid, power station 
flue gas desulphurisation (FGD) treatment, etc. There are 
environmental/OH&S concerns with the use of by-product gypsum in 
plasterboard. 5(Jwt

Low quality gypsums are also used for soil treatment.

Because gypsum is a relatively low value, high bulk commodity with a 
worldwide distribution of deposits, international trade forms a relatively small 
proportion of production, around 18%. Further, trading tends to be on a 
relatively local or regional level.

Typical product specification requirements for plaster and cement usage are set 
out below:-

Plaster Use Cement Use

Gypsum purity (%) 92-96 90-95
(but more flexibility 

than for plaster)

Sodium Chloride (%) 0.01 - 0.03 max. 0.2 - 0.4 max.

Free Water (%) 6 max. 3 max.

Sizing: - top size below 50mm 75mm
- 12 - 25mm 20% max.
- 2.4 - 12mm 20% min.
- +150 micron 70% min. 90% min.

Plaster markets have tight specifications because of the complexity of the 
manufacturing process and the performance requirements of the plasterboard. 
Consistency of product is essential.

SBDC commissioned CSIRO to conduct calcination of samples of Sceale Bay 
gypsum. In general the gypsum samples either met or were assessed to have
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the potential to meet the requirements for making casting plasters under the 
requirements of AS2592 Australian Standarc^S2592 sets out performance 
criteria for Gypsum Plaster for Building Purposes. At a later stage it will be 
necessary to conduct tests on the manufacture of plasterboard.

A sample of the same material used in the CSIRO tests was supplied to a 
Japanese plasterboard manufacturer. The conclusion reached by the 
manufacturer was that the gypsum could meet its requirements for the use of 
the gypsum in the manufacture of board with the exception of chloride content. 
The test evaluated fineness, pH, water requirements, strength, setting time, 
bonding, etc. SBDC proposes to reduce chloride levels through stockpile 
leaching.

8.2 Australasian Market - Demand

The Australasian market for gypsum is dominated by the plasterboard 
industry. In Australia the plasterboard market is almost entirely supplied by 
CSR, Boral and Pioneer. Pioneer entered the market about four years ago in a 
60/40 joint venture with Lafarge, a substantial international building materials 
company with plasterboard activities. The sole domestic New Zealand 
plasterboard manufacturer is Winstone Wallboards, a subsidiary of Fletcher 
Challenge.

There is no significant trans-Tasman plasterboard trade. There are low levels 
of imports to both countries from South East Asia. Occasional reports of new 
entrants to the local market have, so far, not eventuated. The barriers to entry 
are very significant. The board companies have strong ties with/ownership of 
the board distributors and installers thus preventing easy entry without 
establishing a new distribution chain. Pioneer established its own Plastamasta 
franchise chain as part of its market entry. The manufacturers have significant 
excess production capacity and the market is not seen as having high growth. 
This also provides a strong position for resisting new entrants.

The estimated capacities and gypsum requirements of the plasterboard 
companies are set out below.

Board Gypsum Plant
Capacity Usage Locations

(million m2) (tpa)

CSR ) Sydney, Melbourne,
) Brisbane
) 75 (est.)

Boral ) Sydney, Melbourne, 
Brisbane, Adelaide

Pioneer 25 160,000 Sydney, Melbourne

Total Australia 100 (est.)
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Winstone
(Fletcher Challenge)

150,000 Auckland,
Christchurch

There is some supply of product between the companies. For example, CSR 
supplies cornices, mouldings, etc. to Pioneer.

The Australasian cement industry has a few participants and joint ownership 
arrangements additional to those in the plasterboard industry. The industry 
ownership, capacity and gypsum usage is set out below. Typically the cement 
industry adds gypsum at a ratio of 3% to 5% of total production.

Australia

Cement
CaDacitv

, Opa)

Gypsum(1,2) Plant 
Usage Locations 
(tpa)

Australian Cement Holdings 
(50/50 CSR/Pioneer)

1,450,000 72,000
(est.)

Tasmania, 
Kandos NSW

Blue Circle Southern Cement 
(Boral)

2,000,000 100,000
(est.)

Waum Pond VIC 
BerrimaNSW

Adelaide Brighton Limited:

- Northern Cement 200,000 6,000 Darwin NT

- Sunstate Cement 
(ABL 50%, Boral 50%)

1,000,000 30,000
(est.)

Brisbane

Adelaide Brighton Cement Ltd 
(ABL 51%/Australian Cement 
Holdings 49%)

1,700,000 70,000 Adelaide SA, 
Angaston SA, 
Geelong VIC, 

Swan WA

Queensland Cement & Lime 
(Holderbank)

1.700.000 70.000 Brisbane,
Gladstone

Total Australia 8.050.000 348.000

New Zealand

Golden Bay Cement 400,000 20,000
(Fletcher Challenge)

Milbum 340.000 17.000
(50% Holderbank)

740.000 37.000Total New Zealand
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Notes:
(1) The figures above are based on 5% gypsum usage where actual figures 

are not known.
(2) Gypsum usage at full capacity. Current utilisation is 80% - 85%, or 

around 6.4 mt.

8.3 Australasian Market - Supply

The major domestic gypsum supplier is Gypsum Resources Australia (GRA), 
a joint venture company of CSR and Boral. The joint venture comprises the 
gypsum leases at Lake McDonnell, about 60kms from Ceduna in South 
Australia, the Lake McDonnell to Thevenard railway, operated by Australian 
National, and gypsum storage and reclaim facilities at Thevenard of 160,000 
tonnes. Boral manages the mining activities, CSR manages the shipping, 
generally using self-discharging vessels which transport gypsum (and other 
products) to Australia and New Zealand.

GRA currently supplies all of CSR, Boral, Pioneer and Winstone’s gypsum 
requirements, with the balance exported. Pioneer initially purchased Thai 
gypsum before switching to GRA in 1995. GRA has indicated it does not 
have additional contractual supply capacity. GRA mines approximately 1.3 
mtpa. It is estimated about 700,000 tonnes are used for Australian 
plasterboard manufacture, 350,000 tonnes are used in Australian cement 
manufacture and about 150,000 tonnes are exported, mainly to New Zealand.

The GRA resource has similar characteristics to Sceale Bay. It is a salt lake 
near the coast and the run of mine gypsum has NaCl levels which need to be 
reduced to produce saleable product. The leaching requirement for producing 
plaster grade material is about three to four years.

There are some other, small, operations and resources in South Australia. 
These are listed in Attachment 3.

In Western Australia there are some small gypsum producers and a local board 
manufacturer, HB Brady & Co. Currently total gypsum production is around
100,000 to 200,000 tonnes. Significantly higher tonnages were produced in 
the 1980s. GRA gypsum does not seem to be transported to WA. Prima 
Resources NL has tried to develop a large (90mt +) gypsum deposit north of 
Lake MacLeod, but now seems to have withdrawn.

Dampier Salt, a subsidiary of CRA, has now developed the Lake MacLeod 
gypsum project as an adjunct to its salt business at the lake. The project’s 
capacity is estimated at 1.5 mtpa, salt production is of the same amount. 
Gypsum shipments are due to commence in July 1997. The reserves are 
substantially in excess of 300 mt. Dampier Salt has a deep water port already 
in operation at Cape Cuvier, 25kms distance. Ships up to 75,000 tonnes are 
loaded at a rate of 2,000 tph.
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Lake MacLeod run-of-mine gypsum has high levels of NaCl. A high capital 
cost process is used involving washing with artesian water followed by 
washing with desalinated water. Cyclones are used to de-water the gypsum. 
The process allows a production cycle of six months. The project is capable of 
rapidly increasing production levels from the current planned levels.

The gypsum is described as suitable for wallboard and cement manufacture. It 
is understood that Dampier has entered supply contracts with Yoshino 
Gypsum, the largest Japanese board manufacturer, for 600,000 tpa and for
400,000 tpa to the cement industry. The Yoshino Gypsum supply is through 
Nissho-Iwai, a 10% shareholder in Dampier. The cement supply is through 
Kuksai. Both arrangements are, apparently, exclusive distributorships.

The project is targeted towards the Asian region. Lake MacLeod seems to be 
unlikely to seek to supply Australasian customers owing to their relatively 
small shipment sizes, the scale of the project and transport costs from WA.

In South Australia and Western Australia there are a number of very small, 
privately owned gypsum mines which supply local agricultural markets.

8.4 Australasian Market - Sceale Bay

The portion of the Australasian market which is not owned or controlled by 
CSR and Boral is potentially available for supply from Sceale Bay. The 
demand figures are set out below.

Gypsum
(000’s tonnes)

Plasterboard:

• Pioneer 160,000

• Winstone 150.000

Total Plasterboard 310.000

Cement:

• QCL

• Golden Bay

• Milbum 

Total Cement

70.000

20.000 

17.000

107.000

417.000Total
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From an Australian customer’s perspective, the relative advantages and 
disadvantages of supply from Sceale Bay compared to GRA are:-

Advantages

• supply independent from business competitor; and

• maintains higher level of supply competition;

Disadvantages

• not a proven supplier;

• significant delay for ship loading construction and leaching of initial 
product;

• risk of supply failure if business fails;

• GRA secure while it continues to supply its owners;

• GRA offers smaller more frequent deliveries, lower working capital; 
and

• GRA offers access to convenient wharves (some locations).

The above customers are supplied under term contracts by GRA. Although 
GRA’s primary objective is to supply CSR and Boral’s own gypsum 
requirements, there can be little doubt that GRA would make strong efforts to 
retain the business. GRA does have the incumbent’s market advantage. Loss 
of all or a large proportion of the above business would require GRA to either 
scale back operations and raise unit costs or attempt to secure export markets.

GRA’s economics are affected by:-

• an established operation;
• economies of scale;
• transport infrastructure depreciated;
• stockpiles of leaching material;
• own transport arrangements;
• shared shipping costs; and
• relatively small shipment sizes.

GRA has recently commissioned a new excavator at Lake McDonnell which 
will mine rock gypsum without the need for drilling and blasting. GRA 
intends to increase production levels with the new equipment. Following a 
three year leaching period, sales should increase in the year 2000 by around 
250,000 tpa.
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8.5 International Markets

SBDC has not conducted a study of the international market for gypsum, its 
projected supply and demand, and pricing.

For the purposes of this pre-feasibility study it is assumed that:-

• all SBDC saleable gypsum produced in excess of that supplied to 
Australasian markets will be exported;

• SBDC gypsum exported will be sold in South East Asian markets; and

• export gypsum will, on average, be priced at approximately US$1 
below the current CIF price of Thai gypsum delivered to the same 
markets. (Note: This excludes the effect of the announced increase of 
US$2/tonne from 1998.)

The basis for these assumptions is that, when traded, gypsum is generally 
traded on a regional basis and, within South East Asia, Thailand is the 
dominant gypsum supplier.

Since the early 1990s the Thai gypsum industry has undergone significant 
change. Thailand has introduced a series of controls over the mining, export 
and pricing of gypsum, as well as incentives for domestic use of gypsum. As a 
result, the export FOB price of gypsum has increased from around 
US$12.50/tonne in 1994 to US$17/tonne currently. A further increase to 
US$19/tonne in 1998 has been announced. Export tonnages are currently 
around 4.5 million tonnes p.a. out of a total production of 6 million tonnes.

Within South East Asia these moves are placing considerable pressure on 
plasterboard manufacturers to secure alternative long-term supplies. This 
pressure is understood to be reinforced by continuing high levels of GDP 
growth leading to strong domestic construction and increased penetration of 
plasterboard usage. During the feasibility study these factors will require 
study.

Two recent examples of manufacturers moving to secure supply are the 
purchase contract between Yoshino Gypsum and Lake MacLeod and Chiyoda 
Ute’s decision to take a trial shipment of Mexican gypsum.
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9. FINANCIAL AND ECONOMIC EVALUATION

9.1 Key Assumptions

Financial and economic projections have been prepared for the Sceale Bay 
gypsum project. The projections have been based upon the data and 
assumptions largely detailed elsewhere in this report. However, for ease of 
reference the key assumptions and their rationale are noted below. It is 
important to note that a number of key assumptions, in particular those relating 
to gypsum sales and marketing, will require considerable additional work 
during the feasibility study in order to provide firm justification. Where 
uncertainty exists the overall thrust of the assumptions is to be conservative.

Project Element 

Valuation Basis

Finance

Timing

Production

Assumption. Rationale and Comments

Constant 1997 dollar values, no 
escalation of costs or prices.

All evaluation is ungeared to provide a 
clear indication of project economics. 
Project would be able to sustain a level of 
gearing which would improve financial 
efficiency and returns on equity.

Project feasibility study, statutory 
approvals, financing, etc. completed 
during 1997/98. Mining commences in 
1998/99. Ship loader construction 
commences in 1998/99, is completed in 
18 months ready for use at the start of 
Year 2000 when sales commence. Fast- 
tracking should allow start of construction 
to be delayed.

Timed to co-ordinate with leaching 
requirements and ship loader timing. 
During feasibility cost/benefit of earlier 
shipping of dune material will need 
consideration.

Production Levels Initial rate of 2 mtpa in 1998/99 and
1999/00, declining to 1 mtpa thereafter. 
Dune', production rates commence at
250,000 tpa, achieve 500,000 tpa and 
cease in 2003/04. Production planning of 
dune and lake gypsum will be optimised 
during feasibility study. Additional dune 
resource available from southern area.
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Leaching Time On average 3‘A years of leaching has been
assumed for lake gypsum, ensuring 
exposure to three winter seasons. Dune 
gypsum is assumed not to require 
leaching, but will in the initial two years 
receive one year leaching as a result of 
the need to prepare stockpiles. Sales to 
the cement market will permit reduced 
leaching time for some material and so 
lengthen the available leaching period for 
the balance. Blending will be addressed 
during the feasibility study.

Sales Prices (FOB Sceale Bay)

• Australasian plasterboard Based on A$30/tonne CIF Eastern
Australia (Pioneer target cost), less 
estimated domestic freight rate, giving 
A$12/tonne.

• Australasian cement Based on QCL pricing data A$ 15/tonne.

• Export plasterboard Derived from CIF Japan cost
US$30/tonne for Thai gypsum. Using 
two port discharge freight rates, FOB 
rates derived. Projected US$2/tonne 
increase in Thai price not included.

• Export cement Discount from plasterboard of
US$2/tonne - requires further market 
research.

Sales Volumes Conservative assumptions have been
adopted in regard to sales penetration in 
Australasia and sales mix in South East 
Asia.

• Australasian plasterboard Sales level 100,000 tpa assumes only one
third of non-aligned market is penetrated 
at current pricing. As there are corporate 
relations between cement and 
plasterboard producers, there is upside on 
supply to the plasterboard market.

• Australasian cement Sales level 100,000 tpa based on available
non-aligned market.
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• Export plasterboard 400,00 tpa to South East Asian markets 
spread evenly in Japan, Malaysia and 
Indonesia.

• Export cement Commencing at 250,000 tpa and 
developing to 500,000 tpa in South East 
Asia.

Capital Costs Mining and road infrastructure as 
proposed by Brambles. Opportunities 
exist to defer some expenditure and 
reduce general level.

Ship loading facility costs as advised by 
Aztec and adjusted for small double 
counting error. Assumptions made that 
work boat cost may be reduced from 
Aztec estimate. Site services are assumed 
to be covered by State assistance. 
Substantial contingencies included and 
reductions should be identified during 
feasibility study.

Operating Costs Mining and stockpiling costs as estimated 
by Brambles and include capital charge 
for equipment and site area. No provision 
is made for crushing and/or screening. 
Stockpile load-out, haulage to ship loader 
stockpile, emplacement and reclaim as 
estimated by Ceduna Bulkhaul. Ship 
loader operation cost as estimated by 
Brambles and Aztec.

Road maintenance cost estimated by 
SBDC based on Brambles’ data. 
Management, marketing and 
administration costs estimated by SBDC.

Exchange Rate US$/A$ rate 0.75 constant.

Taxation Constant company tax rate of 36% with 
no change to current tax loss carry 
forward provisions.

Project Duration and 
Terminal Value The evaluation has been conducted over a 

15 year period. In the initial two years, 
feasibility and construction work is 
conducted. Sales commence in year three
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(1999/00) and achieve full rate in year 
five (2001/02). A terminal value has been 
included equal to approximately three 
times the final year’s discounted cash 
flow.

Discount Rate A base case after tax discount rate of 12%
has been incorporated.

9.2 Financial and Economic Projections

A base case financial model has been run using the assumptions outlined
above. It is included as Attachment 6.

The main results are:-

DISCOUNT 12% 8% 10% 15%
RATE ($m) ($m) ($m) ($m)

NPV 7.1 16.5 ; n.3 2.3

IRR 16.8%

The project’s average unit costs at full production are projected as follows:-

SZt

• Excavation, transport and loading 5.44

• Management, administration and contingency 1.17

Sub-total Cash Costs 6.61

• Depreciation 1.77

Total Unit Costs $8.37 per tonne '

Average unit revenue is projected at $15.50, giving a profit contribution before 
tax and interest of $7.13/tonne.

9.3 Project Sensitivities

A series of variations have been run from the base case to illustrate the 
project’s sensitivities or exposure to alternative key assumptions. The 
summarised results are set out below:-
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Change
Sensitivitv Case NPVfS). 12% from Base IRR

Sm Sm %

BASE 7.1 16.8

Leaching time increased by 1 year 4.8 (2.3) 15.1

Sales Prices

Export Prices +US$l/t 10.7 3.6 19.0
-US$l/t 3.5 (3.6) 14.4

Australasian Prices + A$ 1 /t 7.8 0.7 17.2
- A$l/t 6.4 (0.7) 16.4

Exchange Rate US$/A$ 0.70 10.2 3.1 18.7
0.80 4.4 (2.7) 15.0

Production and Sales Tonnages

+ 10% 9.7 2.6 18.2
- 10% 4.5 (2.6) 15.2

Capital Costs

+ 10% 5.7 (1.4) 15.6
- 10% 8.5 1.4 18.0

Operating Costs

+ 10% 4.0 (3.1) 14.7
- 10% 10.2 3.1 18.9
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1 n. RISKS AND PROJECT COMPETITIVENESS

10.1 Key Project Risks

The key project risk areas identified during the pre-feasibility study are 
summarised in the following tables. They focus on project specific issues, 
rather than project management risks generally applicable to most 
development projects.
The risk racing is a subjective assessment of the uncertainty associated with 
the issue and its potential project impact. A ranking of 1 is low and 5 is high.

Risk Area Issues, Impact and Rank Risk Management

1. Ship loading Construction
• Sea-bed conditions • geotechnical difficulties 3 

=> could significantly increase 
piling and costs

• to be addressed at design stage

• Feasibility of swamp moorings 
and general design parameters

• relates to forces to be withstood 5 
=> reduce costs significantly

• preliminary wave study 
conducted

• Proximity and extent of adequate 
depths

• increase jetty length 2 
=> construction, cost

• adequacy of ship turning area 2 
=> extend jetty, relocate or need

tugs

• preliminary berthing and 
mooring study conducted

• preliminary depth survey 
conducted

• further work at design stage

• Optimum location • little data available 3 
=> could significantly increase 

costs
=> better site could be available

• possible sites very limited and 
easily reviewed against key 
criteria

• conduct further work at design 
stage

• Weather during construction • delayed construction 4 
=> increased costs 
=> delay to first shipments

2. Land and Lease
• Native title • uncertainty on extinguishment by 

Crown leases 2

• claim made over mine site and 4 
ship-loading site
=> potential lengthy delays for 

negotiation
=> risk of unrealistic compensation 

claims

• Wik resolution may assist in 
clarifying land status

• could involve Government in 
getting ship loading agreed

• relatively small area involved 
and no local aborigines

• need to treat as critical path 
issue

• likely strong Government 
support
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Risk Area Issues, Impact and Rank Risk Management
• Access to product stockpile site • land owner at load site understood 

to be opposed 2 
=> may need compulsory 

acquisition
=> may delay construction/shipping

• establish contact with land 
owner

• establish relations with council 
and state government

• Land access/rental/compensation 
agreements

• need to negotiate for access 2 
=> cost 
=> delay

• establish relations with lease 
holders

• seek Government assistance

• Mining lease • environmental opposition to load 
site and stockpile site 3

• Government delays, additional 3 
conditions and test results needed

• liaise with Government as soon 
as possible

• Public road access • environmental 1 
=> restrictions on use

• seek road upgrade by 
Government

• Environmental management

3. Resource
• Quantity and quality • significant variation from 2 

exploration results
• detailed geological 

investigations and analysis

• Ongoing • significant changes to gypsum 3 
ore body during mining from rising 
salt water table

• quality managed through 
leaching

4. Operations - Mine Site
• Mining • insufficient local labour 1 

=> cost pressures

• operating problems during wet 2 
periods
=> timing delays, need for large 

stocks, possible stock-outs

• unexpected level and ongoing 1 
nature of repairs to public access 
and mine site roads

• unsuitable operating equipment due 
to untested mining conditions 2 
=> cost and delay

• delays to initial mining/stockpiling 
from poor weather 1

• poorly performing mining 1 
contractor

• use of contractor

• detailed mine planning and 
experienced contractor

• as above

• good selection process and 
management
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Risk Area Issues, Impact and Rank Risk Management
• Crushing • crushing and/or screening could be 

required 4
• detailed mine planning

=> increased operating costs 
=> additional logistic complexities

• further geological assessment

• Stockpiling • incorrect design 3 
=> poor leaching times 
=> collapse
=> additional holding costs

• detailed leaching test work

• stockpile site selection 4 
=> drainage - process and 

performance

• mine survey and leach study

=> risk of capillary action • detailed test work and base 
preparation

• Leaching • low/variable rainfall (particularly in 
early years 5

• evaluate sea water leaching

=> extended leach time 
=> contract supply problems

• use of dune gypsum

=> cash flow delays 
=> reduced permeability

• consider chemical additives

• resource variation within stockpiles 
=> variable leaching performance

• detailed resource investigation

2

• insufficient leaching data/ 5

• mine operations

• detailed chemical analysis

inaccurate analytical results • long-term trial stockpile
=> underestimate leaching time 
=> inaccurate saleable product 

estimates
M

monitoring

5. Operations - Loading Site

• Weather/winds and storms • area is prone to bad weather, 5 • conduct detailed weather,
storms, high winds, swell 
=> mooring and ship loading could

mooring and berthing studies

be delayed
=> risk of damage to jetty facilities 
=> pressure to provide tug service - 

high capital and operating costs

• preliminary studies conducted



-46-

Risk Area Issues, Impact and Rank Risk Management
• Need for tug assistance • tug use conventional, especially for • ensure mooring provides good

large vessels 4 
=> pressure for tug assistance

access and turning areas

• difficult/constrained berthing/ 2 • need detailed analysis of
turning area
=> pressure for tug assistance

• lack of tugs for mooring 4
=> risk of jetty damage passed to 

jetty owner
=> cost or availability of jetty 

insurance
=> higher delays and demurrage 

costs
=> premium incorporated in 

shipping cost

conditions

=> requires conditions suitable for • further sea bed condition
use of anchor

=> higher vessel insurance costs 
reflected in freight rates

studies

6. Market
• Sales contracts • need long-term sales contracts 5 • seek base committed tonnage

=> output increasing as leached 
product available

from co-venturer

=> vertical integration barrier to • focus on strategic benefits of
new entrants

=> infrastructure cost needs
diversified supply

committed tonnage to justify • consider barge/lighterage as
=> long-term contract opportunities 

will take time to emerge

• avoid dependency on few 3

initial development

customers
=> vulnerable to contract

• seek spread of customers

renegotiation
=> exposed because of high capital

• seek spread of markets

investment • seek spread of contract terms
• Sales price • price volatility 5 • maximise long term contracts

• change in Thai pricing and market • focus on non-aligned
controls < 5 Australasian markets

• Shipping freight costs • shipping is largest cost item 3 • customers to seek long-term
=> project exposed to movements 

in freight rates
freight contracts

=> no bunkerage at Sceale Bay, but • regular deliveries would reduce
not seen as competitive 
disadvantage

risk of volatility

• seek opportunities for two-way 
vessel utilisation
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Risk Area Issues, Impact and Risk Risk Management
• Increase in gypsum supply • change in Thai export controls 5 • maximise long term contracts

• new competitive supply sources, 4 
e.g. China

• seek customer equity 
participation

• significant increases to Lake 3 
McDonnell and/or Lake MacLeod 
production levels

• Lake MacLeod has distance and 
scale barriers for local markets

• SA Government undertakes 1 
expenditure commitment to 
upgrade Thevenard loading 
capabilities

• ensure good SBDC knowledge 
of grain industry

• Gypsum demand • introduction of alternative products
2

• local cement market vulnerable to 
clinker imports 3

• need to conduct detailed 
international market study 
during design stage

• GDP growth in target markets 3

• new technology; improvements in 
application of chemical gypsum, 3 
i.e. lower traded natural gypsum

• project exposed to plasterboard and 
cement demand 5

• Sceale Bay physical/chemical 
properties differ from market 
preferred

5 • conduct detailed testing work

Market risks are the most significant because:-

• they are influenced by issues outside managerial control; and

• the project is economically more vulnerable than many other gypsum 
projects.

The issues requiring particular attention relate to:-

• the gypsum market is strongly influenced by Thai government controls 
over mining licences, export licences, export pricing and policy for 
increasing domestic value added through domestic plasterboard 
manufacture;

• government controls tend to be unsustainable if they seek to manipulate 
markets significantly away from their “natural” positions and/or if they 
lead to structural changes in markets;
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• Thai gypsum controls will be under pressure in Asian markets because 
of their impact on domestic plasterboard producers and prices;

• additional sources of supply will emerge if high prices are sustained; 
and

• there is the potential for supply to emerge from China and this may be 
at artificially competitive prices.

A significant proportion of the project’s sales will be targeted at the non- 
aligned Australasian market. This represents approximately 30% of GRA’s 
sales and will produce a vigorous competitive response. A careful entry 
strategy will need to be developed, perhaps targeting the customers of lowest 
significance to GRA, to establish a foothold and a reputation. However, the 
response to new entrants by Australian building materials oligopolies has 
always been based on price competition and a determination to maintain 
volume.

These factors combined with Sceale Bay’s competitive position lead to:-

• the need to secure strategic/equity relationships with customers;

• the requirement for the project to be backed by long term take or pay 
type sales contracts with formula based pricing; and

• the need to focus on a full-service approach to domestic customers, 
emphasising SBDC’s strategic benefits.

10.2 Project Competitiveness

Low value added commodity projects depend upon being low cost producers. 
With no product differentiation, Sceale Bay’s gypsum delivered costs must be 
competitive and robust enough to withstand the inevitable fluctuations in 
market pricing.

The need for low cost positioning is reinforced by the highly competitive 
markets for plasterboard and cement. Particularly in the case of plasterboard, 
as demand grows new entrants will be attracted and production efficiencies 
will be vigorously sought.

This study has not addressed the project’s cost ranking. It will be necessary to 
do this during a full feasibility study. However, a number of issues will 
adversely impact on Sceale Bay in respect to Asian markets.

1. A sa new entrant, SBDC will need to displace current suppliers as well 
as seek new markets.

2. The project’s location leads to relatively high shipping costs and the 
need to ship in large quantities to minimise freight rates.
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3. Freight rates may be as high as 50% to 70% of CIF value. It is 
unlikely that freight rates will be significantly reduced on a sustained 
basis over the life of the project.

4. The project requires significant infrastructure development. The 
project’s economics require the cost to be amortised over a large 
tonnage. This will make the project vulnerable in negotiations for 
contract extensions, take-up of tonnage options, etc.

5. Owing to the gypsum’s run-of-mine salt levels, stockpiling/leaching is 
assumed to be required for three years. This represents a significant 
working capital investment, especially in the early years. At a hurdle 
rate of 12% after tax (18.75% before tax), an additional 18.75% of 
“cost” is added each year to the cost of mining and stockpiling.

As noted in Section 8, Australasia will be a key target market for SBDC,
perhaps accounting for 400,000 tpa or 40% of sales. In the initial years a
lower tonnage will be achievable.

SBDC’s competitive position in Australasia differs significantly from its Asian
position in the following respects:-

1. Customers will see strategic benefits in obtaining supply from an 
independent supplier who is not competitive with their businesses.

2. GRA at Lake McDonnell has higher land transport costs to get product 
to the port. GRA’s gypsum is railed to Thevenard at an estimated cost 
of $3.60/tonne, although rates below this level should be achievable. 
Reclaim and ship loading costs are estimated by ConAust to be in the 
range of $3.45 - $3.85/tonne, although it is likely they are lower. Total 
ex-mine costs of $6.00 - $7.00/tonne should be achievable for GRA, 
although current costs are likely to be higher.

3. CSR has its own vessels for shipping gypsum to Sydney, Melbourne 
and New Zealand. It is able to deliver to its own wharf in Melbourne. 
In making deliveries to Sydney and Melbourne, cargoes can be split 
between the three plasterboard manufacturers, thus reducing raw 
materials holding costs and increasing supply flexibility. With a 
relatively frequent shipping schedule, supply risk is reduced and the 
possibility increased of customers assisting each other in case of supply 
difficulties.

4. Australian coastal shipping rates are internationally uncompetitive. 
There is some prospect of rate reductions over the medium-term as 
shipping structural reform is implemented.
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11. NEXT STEPS

This pre-feasibility study of the Sceale Bay gypsum project has indicated the potential 
viability of the project. In order to add further value to the project, a series of tasks 
will need to be undertaken focussing on the current key risk areas of:-

• market;

• ship loading infrastructure cost;

• resource; and

• leaching and quality.

Detailed feasibility activities would be required to remove uncertainties in these areas. 
In view of the significant costs of the feasibility work at the need to start to secure a 
market position for the project, it is recommended that SBDC seeks a senior gypsum 
industry related partner to manage the technical and industry related aspects of the 
project. A structured project marketing activity will be required to achieve this:-

• identify potential partners and their potential levels and types of interest in the 
project, focus on those with a perceived strategic rationale for involvement, 
e.g. resource security;

• prepare a summary marketing document for the project; and

• approach the identified target companies and seek their potential levels of 
interest.

The time required to successfully achieve an agreement could be in excess of six 
months. Large, capital intensive organisations are slow decision makers. Their speed 
is further reduced if the project involves geographic risk for them. Accordingly, to 
maximise the chances of early success a structured approach is essential and a number 
of organisations needs to be approached simultaneously.

Simultaneously with the marketing program a relatively modest program should be 
considered which focuses on the key project risk areas. These could include, for 
example, some further expenditure on the shiploader to try to identify areas of 
significant cost savings. Other activities would include continuation of a leach testing 
program, commencement of Native Title discussions and exploration of areas of 
government project facilitation.
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Map of South Australia
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ATTACHMENT 3

Small Scale Gypsum Operations In South Australia

Location Ownership Details

Blanchetown David Linke Contractor P/L Production 60,000 tpa
Reserves lOmt
Supplies Adelaide Brighton
Cement in SA with 30,000 tpa

Spider Lake Boral (Waratah Gypsum P/L) Low production, supplies Boral
in Adelaide for plaster

Marion Lake Adelaide Brighton Cement 
Lake Fowler Adelaide Brighton

Bielemah Pioneer
(near Lake McDonnell)

Approx. 500,000 tonnes 
stockpiled for leaching. After 5 
years salt is still too high. 
Pioneer does not seem to intend 
pursuing.

Cooke Plains Paterson Bulk Transport Agricultural use, 2 mt reserves.



ATTACHMENT 5

Results of Analysis of Lake Gypsum

Source of Gypsum: 205 drill hole Five composites
samples, from selected from north

65 drill holes not drill hole samples
specifically drained not specifically drained

Analytical Method: ALS Standard 
(acid soluble)

Water soluble

Gypsum % 92.2 93.8
NaCl % 2.05 1.89
KC1 % 0.07 0.08
CaCo3 % 3.98 2.93
MgCo3 % 0.96 0.87
Fe20 3 % 0.05 0.05
A120 3 % 0.04 0.04

Notes:

3 (1) 4 0) © 5 (i) (2)

Composite Composite Composite from trench
from trench, not from trench, not stockpile, drained

specifically drained specifically drained for two weeks

ALS Standard 
(acid analysis)

Water soluble Water soluble

95.5 95.2 93.0
1.08 1.37 1.69
0.04
2.23
1.09
0.03
0.05

(1) The above results are simple averages of individual analyses.

(2) These results have inconsistencies. Further samples over time will help to resolve.



SBDC ATTACHMENT 7 CONFIDENTIAL
CASE A 
ASSUMPTIONS
PURPOSE
Financial forecasting of the SBDC project for internal planning purposes. All dollars are constant AS'000 unless specified

FINANCIAL ASSUMPTIONS ECONOMICS 15 Years
Price esc July '99 0% NPV 8% 16,477
Cost esc July '99 0% NPV 12% 7,102

US$/A$ Ex Rate $0.75 Payback 7.91
Company Tax Rate 36% IRR 16.8%

SALES PRICES AND VOLUMES ASSUMPTIONS - CEMENT
Japan{US$/t) Malaysia(US$/t) Indonesia (US$/t) Australasia (A$/t) Ex Lake Ex Dune

FOB Price $9.50 $11.50 $12.25 $15.00

Year 1 0 0 0 0 0% 0%
Year 2 50,000 100,000 100,000 50,000 0% 100%
Year 3 100,000 150,000 150,000 100,000 0% 100%

Year 4 100,000 200,000 200,000 100,000 0% 100%

Year 5 100,000 200,000 200,000 100,000 0% 100%

Year 5+ 100,000 200,000 200,000 100,000 100% 0%

SALES PRICES AND VOLUMES ASSUMPTIONS - PLASTER/BOARD
Japan(US$/t) Malaysia (US$/t) Indonesia (US$/t) Australasia (A$/t) Ex Lake Ex Dune

FOB Price $11.50 $13.50 $14.25 $12.00

Year 1 0 0 0 0 0% 0%

Year 2 0 0 0 0 0% 0%
Year 3 0 0 0 0 0% 0%

Year 4 100,000 100,000 100,000 100,000 100% 0%

Year 5 100,000 100,000 100,000 100,000 100% 0%

Year 5+ 100,000 100,000 100,000 100,000 100% 0%

SHIPPING COST AND SIZE ASSUMPTIONS
Japan(US$/t) Malaysia (US$/t) Indonesia (US$/t) Australasia (A$/t)

Freight $0.00 $0.00 $0.00 $0.00

Shipsize 25,000 35,000 40,000 20,000

PRODUCTION COST ASSUMPTIONS
Screen/Crushing Haulage Cost

Mining Cost (A$/t) Cost (A$/t) Loading Cost (A$/t) (A$/t) Unload Cost (A$/t) Road Repair (A$/t)
Year 1 $1.90 $0.00 $0.00 $0.00 $0.00 $0.00
Year 2 $1.90 $0.00 $0.37 $1.80 $0.37 $0.10

Year 3 $2.70 $0.00 $0.37 $1.80 $0.37 $0.10

Year 4 $2.70 $0.00 $0.30 $1.80 $0.30 $0.10
Year 5 $2.70 $0.00 $0.30 $1.80 $0.30 $0.10

Year 5+ $2.70 $0.00 $0.30 $1.80 $0.30 $0.10

PRODUCTION ASSUMPTIONS
Mining Rate Operating Hours Lake Operations Dune Operations Lake - Mined Dune • Mined

(Tonnes/Hour) (Hours/day) (Days/Year) (Days/Year) (Tonnes/Year) (Tonnes/Year)
Year 1 500 12.50 280 40 1,750,000 250,000

Year 2 500 12.50 280 40 1,750,000 250,000
Year 3 250 12.50 160 160 500,000 500,000
Year 4 250 12.50 160 160 500,000 500,000
Year 5 250 12.50 160 160 500,000 500,000

Year 5+ 250 12.50 320 0 1,000,000 0

PRE DEVELOPMENT COSTS MGMT, MARKETING & ADMIN COSTS
Analysis $50 1 General Manager $120

Leach Work $30 1 Marketing Manager $80
Market Samples $50 1 Site Supervisor $60

Licence, EIS $80 10 Accounts Person $40
Feasibility Study $250 10 On Costs $100

Contingency 15.0% 10 Couriers $10
Computers $5

DEVELOPMENT & CAPITAL COSTS (NOT DEPRECIABLE) Land lease, rates $25
Land acqusition $50 | 0 Legal/Accounting $30

Vehicles $60

DEVELOPMENT & CAPITAL COSTS - MINE Postage $10
Site Preparation $0 10 Print, Stationary $20

Haulage Road $400 10 Phone, Fax $20
Salt Water Pump $0 10 Consultants $50

Contingency 15.0% 10 Insurance $50
Travel $100

DEVELOPMENT & CAPITAL COSTS - PORT Contingency 10.0%
Design, Engineering $1,000 10 Sample Analysis (A$/t) $0.05

Site Preparation $396 10 Royalty (A$/t) $0.10
Civil Works $0 10

Sea/Reef Piling $2,854 10 LOADING ASSUMPTIONS AND COSTS
Steel/Walkways $934 10 Operating Expense/t $0.35

Dolphins/Fenders $4,403 10 Workboat Costs $20
Workboat $489 10 Jetty Maintenance $75

Loading Conveyors $3,446 10 5 Year Overhau $100
Construction Mgt $3,757 10

Contingency 15.0% 10

JUN97SB.XLS Cover 9:13 11/07/97



S B D C CONFIDENTIAL

CASE A
SUMMARY 1997/98 1990/99 1999/00 2000/01 2001/02 2002/03 2003m 2004/08 2005/00 2000/07 2007/08 2008/09 2009/10 2010/11 2011/12 15 Year*

YoarO Year 1 Year] Years Year 4 Year 5 Years Year 7 Years Years YaarlO Year ff Year 12 Yaar13 Year 14

Grow revenue AfOOt) 0 0 4.550 7,517 15.533 15,533 15,533 15.533 15.533 15,533 15,533 15.533 15.533 15.533 15.533 162.933
Operating cost* AS'000 0 4,659 5.695 5,223 6,653 6,653 6.753 6.653 6,653 6,653 6.653 6.753 6,653 6,653 6,653 88,959

Assets
Assets st beginning of period AS tOO 0 529 11.357 18,644 16,571 14,498 12,425 10,352 8.279 6.206 4.133 2.060 50 50 50 0
Capital expenditure AS "000 529 11.021 9.361 0 0 0 0 0 0 0 0 0 0 0 0 20.910
Depreciation AS "000 0 193 2.073 2.073 2,073 2,073 2.073 2,073 2.073 2.073 2.073 2.010 0 0 0 20.860
Assets at end of period AS "000 529 11.357 18,644 16.571 14,496 12,425 10,352 8,279 6.206 4,133 2.060 50 50 50 50 50

ROM Stockpile Valuation AS TOO 0 3,800 7,030 8,494 8,782 9.011 9,459 9,620 10.113 10,349 10,539 10,693 10.818 10.918 10.999 10.999

Liabilities

Debt at start of period AS TOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Currant period borrowings AS'000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Interest on Loan AS TOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Repayments - Principal ASTOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Repayments - Interest AS'000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Debt at end of period AS'000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Cash Inflows

Equity ASTOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Borrowings ASTOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Revenue ASTOO 0 0 4.550 7.517 15.533 15.533 15,533 15,533 15.533 15,533 15,533 15.533 15.533 15,533 15,533 182,933

Total Cash Inflows ASTOO 0 0 4,550 7,517 15.533 15.533 15,533 15.533 15.533 15,533 15,533 15,533 15.533 15,533 15,533 182,933

Cash Outflows

Capital expenditure ASTOO 529 11.021 9.361 0 0 0 0 0 0 0 0 0 0 0 0 20,910

Operating costs AS'000 0 4.659 5,695 5.223 6,653 6.653 6.753 6.653 6,653 6.653 6.653 6.753 6,653 6,653 6.653 88,959

Debt servicing ASTOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tax payable ASOOO 0 0 0 215 2,554 2,533 2.576 2.561 2,556 2.536 2.519 2.493 3,242 3,233 3,226 30.263

Proceeda (Net Cashflow) ASTXO (529) (15.679) (10.506) 2.079 6,326 6.347 6.204 6,299 6.325 6.345 6.361 6.288 5.639 5.647 5.654 42.801

Total Cash Outflows ASTXO 0 0 4.550 7.517 15.533 15.533 15.533 15,533 15.533 15,533 15.533 15.533 15,533 15,533 15,533 162.933

Terminal Value ASTOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11,308 11.308

Cashflows
Project Cashflow ASTOO (529) (15.679) (10,506) 2.079 6,326 6.347 6,204 6,299 6.325 6,345 6.361 6,288 5,639 5,647 16,963 54,110

Cumulative Project Cashflow ASTOO (529) (16.208) (26,713) (24.634) (18,308) (11.961) (5.756) 543 6.868 13,212 19.573 25,861 31,500 37.147 54.110 54,110

Payback Yrs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.91

0% s% 81 10% 12% 15% 20% IRR
54.110 26,744 16.477 11,291 7,102 2.248 (3.194) 20.7%

JUN97SB.XLS Sum 9:14 11/07/97



CONFIDENTIALS BDC

CASE A
CAPITAL COSTS 1997/98 1998/99 1999W) 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 2005/07 2007/08 2008/09 2009/10 2010/11 2011/12 fS Years

YaarO Year 1 Year 2 Years Year 4 Years Years Year 7 YaarS Year 9 Year 10 Year 11 Yaor12 Year 13 Year 14

CAPITAL COSTS

Pra Development

Analytic SA'000 SO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50

Leaching studies SA'000 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30

Market samples SA'000 SO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50

Licence. EIS. legale SA'000 80 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80

Feasibility Study SA'000 250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 250

Contingency SA'000 69 0 0 0 0 0 0 0 0 0 0 0 0 0 0 69

Pre Development SA'000 529 0 0 0 0 0 0 0 0 0 0 0 0 0 0 529

Non Depreciable
Land acquisition SA'000 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 50

Mine
Sits Preparation SA'000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Private Haulage Road SA'000 0 400 0 0 0 0 0 0 0 0 0 0 0 0 0 400

Salt Water Pumping SA‘000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Contingency SA‘000 0 60 0 0 0 0 0 0 0 0 0 0 0 0 0 60

Mine SA'000 0 460 0 0 0 0 0 0 0 0 0 0 0 0 0 460

Port

Deeifln Enoineerina SA'000 0 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0 1,000

Site Preparation SA'000 0 198 198 0 0 0 0 0 0 0 0 0 0 0 0 396

Civil Wbrks SA'000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sea/Reef Piling SA'000 0 1,427 1,427 0 0 0 0 0 0 0 0 0 0 0 0 2.654

Steel/Walkwaya SA'000 0 467 467 0 0 0 0 0 0 0 0 0 0 0 0 934

Dolphins/Fendara SA'000 0 2,202 2.202 0 0 0 0 0 0 0 0 0 0 0 0 4.403

Workboat SA'000 0 245 245 0 0 0 0 0 0 0 0 0 0 0 0 489

Loading Conveyors SA'000 0 1.723 1.723 0 0 0 0 0 0 0 0 0 0 0 0 3,446

Construction Management SA'000 0 1,878 1,878 0 0 0 0 0 0 0 0 0 0 0 0

SA'000 0 1.371 1,221 0 0 0 0 0 0 0 0 0 0 0 0 2,592

SA'000 0 10,511 9,361 0 0 0 0 0 0 0 0 0 0 0 0 19.871

Total Capital SA'000 529 11,021 9,361 0 0 0 0 0 0 0 0 0 0 0 0 20.910

DEPRECIATION CALCULATIONS
Pre Development

Analysis SA'000 0 50 0 0 0 0 0 0

Leaching studies SA'000 0 30 . 0 0 0 0 0 0 0 0 0 0 0 0 0 30

Market samples SA'000 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 50

Licence, EIS. legale SA'000 0 8 8 8 8 8 6 8 8 8 8 0 0 0 0 80

Feasibility Study SA'000 0 25 25 25 25 25 25 25 25 25 25 0 0 0 0 250

SA'000 0 7 7 7 7 7 7 7 7 7 7 0 0 0 0 69

Pre Development SA'000 0 170 40 40 40 40 40 40 40 40 40 0 0 0 0 529

Mine

Site Preparation SA'000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Private Haulage Road SA'000 0 20 40 40 40 40 40 40 40 40 40

Salt Water Pumping SA'000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SA'000 0 3 6 6 6 6 6 6 6 6 6 3 0 0 0 60

Mine SA'000 0 23 46 46 48 46 46 46 48 46 48 23 0 0 0 460

Port

Design. Engineering SA'000 0 0 100 100 100 100 100 100 100 100 100 100 0 0 0 1,000

Site Preparation SA'000 0 0 40 40 40 40 40 40 40 40 40 40 0 0

Civil Works SA'000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sea/Reef Piling SA'000 0 0 285 265 285 285 265 265 285 285 285 285 0 0 0 2,654

Staal/Waikwaye SA'000 0 0 93 93 83 93 93 93 93 93 93 93 0 0 0 634

Dolphins/Fenders SA'000 0 0 440 440 440 440 440 440 440 440 440 440 0 0 0 4.403

Wbrkboat SA'000 0 0 49 49 49 49 49 49 49 49. 49 49 0 0 0 469

Loading Conveyors SA'000 0 0 345 345 345 345 345 345 345 345 345 345 0 0 0 3.446

Construction Management SA'000 0 0 376 376 376 376 376 376 376 376 376 378 0 0 0

SA'000 0 0 259 259 259 259 259 259 259 259 259 259 0 0 0 2.592

SA'000 0 0 1,987 1,987 1.987 1,987 1.987 1.987 1,987 1.987 1,987 1,987 0 0 0 19,671

Total Depreciation SA'000 0 193 2.073 2,073 2,073 2,073 2.073 2.073 2,073 2,073 2,073 2,010 0 0 0 20,660

CLOSING WRITTEN DOWN VALUE
Pre Development

Analysis SA'000 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Leaching studies SA'000 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Market samples SA'000 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Licence, EIS. legale SA'000 60 72 64 56 48 40 32 24 16 8 0 0 0 0 0 0

Feasibility Study SA'000 250 225 200 175 150 125 100 75 50 25 0 0 0 0 0 0

SA'000 69 62 55 48 41 35 28 21 14 7 0 0 0 0 0 0

Pre Development SA'000 529 359 319 279 239 200 160 120 80 40 0 0 0 0 0 0

Mine
Site Preparation SA'000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Private Haulage Road SA'000 0 380 340 300 260 220 180 140 100 60 20 0 0 0 0 0

Salt Water Pumping SA'000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SA'000 0 57 51 45 39 33 27 21 15 9 3 0 0 0 0 0

Mine SA'000 0 437 391 34S 299 253 207 161 115 69 23 0 0 0 0 0

Port \
Design, Engineering SA'000 0 1,000 900 600 700 600 500 400 300 200 100 0 0 0 0 0

Site Preparation SA'000 0 165 156 317 277 238 198 156 119 79 40 0 0 0 0 0

Civil Wbrks SA'000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sea/Reef Piling SA'000 0 1,189 1.142 2,283 1.998 1,712 1,427 1,142 856 571 265 0 0 0 0 0

SteelAtalkwaye SA'000 0 389 374 747 654 560 467 374 280 187 93 0 0 0 0 0

Dolphins/Fenders SA'000 0 1.835 1.761 3,523 3,082 2,642 2.202 1.761 1,321 881 440 0 0 0 0 0

Workboat SA'000 0 204 196 391 342 294 245 196 147 98 49 0 0 0 0 0

Loading Conveyors SA'000 0 1,436 1,379 2.757 2,412 2,068 1,723 1,379 1,034 689 345 0 0 0 0 0

Construction Management SA'000 1.878 1.56S 1,503 3,005 2.630 2.254 1,878 1,503 1.127 751 376 0 0 0 0 0

Contingency SA'000 1.371 1,167 1,112 2,074 1.614 1,555 1,296 1.037 778 516 259 0 0 0 0 0

Port SA'000 3.249 8,951 8.524 15,897 13,910 11,923 9,936 7.949 5,961 3.974 1,987 0 0 0 0 0

SA'000 0 3.800 7,030 8,494 8,782 9,011 9.459 9,820 10,113 10.349 10.539 10,693 10,816 10.918 10.999 10,999

Total WOV SA'000 3.778 13.547 16,264 25.016 23,231 21.386 19.761 18,050 18,269 14.432 12.549 10.693 10,818 10.918 10.999 10,999
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SBD C CONFIDENTIAL

CASE A
PRODUCTION 1997/98 1998/99 1999/00 2000/01 2001/02 2002/03 2003/04 2004/03 2005/08 2003/07 2007/03 2008/09 2009/10 2010/11 2011/12 16 years

YoarO year 1 Ytar 2 years Yeer4 year6 years year 7 year8 years year 70 year 11 year f 2 Veer IS year 14

PRODUCTION
ROM Production Days

Lake 1 0 280 260 160 160 160 320 320 320 320 320 320 320 320 320 261

Dune # 0 40 40 160 160 160 0 0 0 0 0 0 0 0 0 37

Production Days 1 0 320 320 320 320 320 320 320 320 320 320 320 320 320 320 299

ROM Production

Lake t 0 1.750,000 1,750,000 500,000 500,000 500,000 1,000,000 1.000,000 1,000.000 1,000,000 1,000.000 1,000.000 1,000,000 1,000,000 1,000,000 14,000.000

Dune t 0 250,000 250,000 500,000 500,000 500,000 0 0 0 0 0 0 0 0 0 2,000.000

Total Produced t 0 2.000.000 2,000.000 1.000.000 1,000,000 1,000,000 1,000,000 1,000.000 1,000,000 1.000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 16,000,000

Deliveries ,

Lake t 0 0 0 0 400,000 400,000 1,000.000 1,000,000 1,000,000 1.000.000 1.000,000 1.000,000 1.000.000 1,000,000 1.000.000 9,600,000

Dune t 0 0 300,000 500,000 600,000 600.000 0 0 0 0 0 0 0 0 0 2.000.000

Total Delivered t 0 0 300,000 500,000 1,000.000 1.000,000 1.000,000 1.000,000 1,000.000 1,000,000 1,000.000 1,000.000 1,000,000 1,000,000 1,000,000 11.800,000

INVENTORIES
Lake • Open t 0 0 1,750,000 3,500.000 4.000,000 4,100,000 4,200.000 4,200.000 4.200,000 4,200,000 4,200,000 4,200,000 4,200,000 4,200,000 4,200,000 0

Dune - Open t 0 0 250,000 200,000 200,000 100.000 0 0 0 0 0 0 0 0 0 0

Mine Site* Open t 0 0 2.000,000 3,700,000 4,200,000 4,200.000 4,200,000 4,200,000 4.200,000 4,200.000 4.200,000 4,200,000 4,200.000 4,200,000 4,200,000 0

Lake - Production t 0 1.750,000 1,750,000 500,000 500.000 500,000 1,000,000 1.000,000 1,000.000 1,000,000 1,000.000 1,000.000 1,000,000 1.000.000 1.000,000 14,000,000

Dune - Production t 0 250.000 250.000 500,000 500,000 500,000 0 0 0 0 0 0 0 0 0 2.000,000

Mine Site - Production t 0 2,000.000 2,000,000 1.000,000 1,000,000 1,000,000 1,000,000 1,000.000 1,000.000 1.000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 16,000,000

Lake - Sates t 0 0 0 0 400,000 400,000 1,000,000 1,000.000 1,000,000 1,000,000 1,000,000 i, oro, ooo 1,000,000 1,000,000 1,000,000 9,800,000

t 0 0 300,000 500.000 600,000 600,000 0 0 0 0 0 0 0 0 0 2.000.000

Mine Slte-8ales t 0 0 300,000 500,000 1,000,000 1,000,000 1,000,000 1,000.000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 11.800.000

Lake - Close t 0 1,750,000 3,500,000 4,000,000 4,100,000 4,200,000 4,200.000 4,200,000 4.200,000 4,200,000 4,200,000 4,200,000 4,200.000 4,200,000 4,200,000 4,200.000

t 0 250,000 200,000 200.000 100,000 0 0 0 0 0 0 0 0 0 0 0

Mine Site • Close t 0 2,000,000 3.700,000 4,200,000 4.200,000 4,200,000 4,200.000 4,200.000 4,200,000 4,200,000 4,200,000 4.200,000 4,200.000 4,200,000 4,200,000 4,200.000

Lake - Open AS'000 0 0 3,325 6,650 8,000 8.519 9,011 9,459 9,620 10.113 10,349 10,539 10,693 10,818 10,918 0

Dune - Open A s t r o 0 0 475 380 494 263 0 0 0 0 0 0 0 0 0 0

Mine 8ite - Open A s t r o 0 0 3,800 7,030 8.494 8,782 9,011 9,459 9.820 10,113 10.349 10.539 10,693 10.818 10.918 0

Lake • Production A s t r o 0 3,325 3.325 1,350 1,350 1,350 2,700 2,700 2.700 2,700 2.700 2,700 2,700 2,700 2.700 35,000

Dune • Production A S ’000 0 475 475 1,350 1,350 1,350 0 0 0 0 0 0 0 0 0 5,000

A s t r o 0 3.800 3,800 2.700 2,700 2,700 2,700 2,700 2.700 2,700 2.700 2.700 2.700 2,700 2.700 40,000

Lake - Sales Astro 0 0 0 O 831 656 2,252 2.338 2,408 2,464 2,509 2.546 2,576 2,600 2,619 24,001

Duns - Sales A s t r o 0 0 570 1,236 1,581 1,613 0 0 0 0 0 0 0 0 0 5.000

Mine Slte*8ales A s t r o 0 0 570 1,238 2,412 2,472 2.252 2,338 2,408 2.464 2,509 2,546 2.576 2,600 2.619 29.001

Lake - Close A s t r o 0 3,325 6,650 8.000 8,519 9,011 9,459 9,820 10,113 10.349 10,539 10,693 10.818 10,918 10,999 10,999

A s t r o 0 475 380 494 263 0 0 0 0 0 0 0 O 0 0 0

Mine Site* Close A s t r o 0 3,800 7,030 8,494 8.782 9.011 9,459 9,820 10,113 10,349 10,539 10,693 10,816 10,918 10,999 10.999

Lake • Open A S A 000 0.00 1.90 1.90 2.00 2.08 2.15 2.25 2.34 2.41 2.46 2.51 2.55 2.58 2.60 0.00

Dune - Open AS/t 0.00 0.00 1.90 1.90 2.47 2.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mine Site • Open as a 0.00 0.00 1.90 1.90 2.02 2.09 2.15 2.25 2.34 2.41 2.46 2.51 2.55 2.58 2.60 0.00

Lake - Production A S A 0.00 1.90 1.90 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.50

Dune - Production A S A 0.00 1.90 1.90 2.70 2.70 2.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.50

Mine Site • Production A S A 0.00 1.90 1.90 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.50

Lake * Sales A S A 0.00 0.00 0.00 0.00 2.08 2.15 2.2S 2.34 2.41 2.46 2.51 2.55 2.58 2.60 2.62 2.45

Dune - Sales A S A 000 0.00 1.90 2.47 2.63 2.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 OX 2.50

Mine Site • Sates A S A 000 0.00 1.90 2.47 2.41 2.47 2.25 2.34 2.41 2.46 2.51 2.55 2.58 2.60 2.62 2.46

Lake - Close A$A 0.00 1.90 1.90 2.00 2.08 2.15 2.2S 2.34 2.41 2.46 2.51 2.55 2.58 2.60 2.62 262

ASA 000 1.90 1.90 2.47 2.63 0.00 0.00 000 000 0.00 000 000 0.00 0.00 OOO OOO
A S A 0.00 1.90 1.90 2.02 2.09 2.15 2.25 2.34 2.41 2.46 2.51 2.55 2.56 2.60 2.62 2.62
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S B D C CONFIDENTIAL

CASE A
SALES 1997/9$ 199 a m 1999/00 2000/01 2001/02 2002/03 2003AM 2004/05 2005/00 2000/07 2007/00 2000/09 2009/10 2010/11 2011/12 15 rears

Y w O Yearf rear 2 Years rear 4 rears rears rear 7 rears rears rear 10 rearff rear f 2 rear 13 rear 14

PRICES

FOB Prices • Cement
Japan ASA 12.67 12.67 12.67 12.67 12.67 12.67 12.67 12.67 12.67 12.67 12.67 12.67 1267 12.67 12.67 12.67
Malaysia ASA 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33
Indonesia ASA 16.33 16.33 16.33 16.33 16.33 16.33 16.33 16.33 16.33 16.33 16.33 16.33 16.33 16.33 16.33 16.33
Australasia ASA 15.00 15.00 15.X 15X 15.X 15.X 15X 15X 15.X 15X 1S.X 15.X 15.X 15.X 15.X 15.X

FOB Prices - Plaster

Japan ASA 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33 15.33
Malaysia ASA 16.00 18.00 16.X 18.X 16X 18X 18X 16X 18.X 18 X 1B.X 18.X 16.X 18 X 18.X 18.X
Indonesia ASA 19.00 19.00 19.X 19X 19X 19X 19.X 19.X 19X 19X 19.X 19.X 19.X 19.X 19.X 19.X
Australasia ASA 1200 12.X 12.X 12.X 12.X 12.X 12X 12.X 12.X 12.X 12.X 12.X 12.X 12.X 12.X 12.X

VOLUMES

Sales • Cement

Japan t 0 0 50X0 1X.0X 1X.0X 1X.0X 1X.0X 1X,0X 1X,0X ix.ox ix.ox IX.OX IX.OX 1X.0X 1X.0X 1,250, OX

Malaysia t 0 0 1X,0X 150X0 2X,0X 2X.0X 2X.0X 2X.0X 2X,0X 2X.0X 2X.0X 2X.0X 2X,0X 2X.0X 2X.0X 2,450,OX

Indonesia t 0 0 1X.0X 150X0 2X,0X 2X.0X 2X.0X 2X,0X 2X.0X 2X.0X 2X.0X 2X.0X 2X,0X 2X.0X 2X.0X 2.4M.0X

Australasia t 0 0 50,OX 1X.0X IX,OX 1X.0X 1X.0X 1X0X IX.OX 1X.0X IX.OX 1X.0X 1X0X IX.OX IX.OX 1.250, OX
Total 8a!es -Cement t 0 0 3X,0X 5X.0X 6X.0X 6X.0X 6X.0X 6X.0X 6X.0X 6X.X0 6X.0X 6X.0X 6X.0X 6X.0X 6X.0X 7.4X.0X

Sales - Plaster

Japan t 0 0 0 0 1X.0X 1X,0X 1X,0X ix.ox 1X.0X 1X,0X 1X,0X 1X.0X ix.ox IX,OX IX,OX vix.ox

Malaysia t 0 0 0 0 1X.0X IX,OX 1X.0X IX.OX 1X.0X 1X,0X 1X.0X 1X.0X IX.OX 1X.0X 1X,0X 1,100.000

Indonesia t 0 0 0 0 1X,0X IX,OX 1X.0X 1X.0X 1X.0X ix,ox IX.OX IX.OX IX.OX 1X.0X 1X.0X 1.ix.ox

Australasia t 0 0 0 0 1X.0X IX,ox ix.ox 1X.0X 1X.0X ix.ox IX.OX 1X.0X IX.OX 1X.0X 1X,0X 1.1X.0X

Total 8alcs •Plaster t 0 0 0 0 4X,0X 4X.0X 4X.0X 4X.0X 4X.0X 4X.0X 4X,0X 4X.0X 4X.0X 4X.0X 4X.0X 4.4X.0X

Total Sales

Japan t 0 0 50,OX 1X.0X 2X,0X 2X.0X 2X.0X 2X.0X 2X.0X 2X.0X 2X.0X 2X.0X 2X.0X 2X.0X 2X.0X 2,350,OX
Malaysia t 0 0 1X,0X 150.0X 3X.0X SX.OX 3X.0X 3X.0X 3X.0X 3X.0X 3X.0X SX.OX 3X.0X 3X.0X 3X.0X 3,550,OX

Indonesia t 0 0 1X,0X 150.0X 3X,0X 3X.0X 3X.0X 3X.0X 3X.0X 3X.0X SX.OX 3X.0X 3X.0X 3X.0X SX.OX 3,550, OX

Australasia t 0 0 50.0X 1X.0X 2X.0X 2X.0X 2X.0X 2X000 2X.0X 2X.0X 2X.0X 2X.0X 2X.0X 2X.0X 2X.0X 2.3X.0X

Total Sales 0 0 3X,0X SX.OX 1.0X.0X 1.0X.0X 1.0X.0X 1.0X, OX 1.0X.0X 1.0XX0 1.0X.0X 1.0X.0X VOX,OX 1.0X.0X 1.0X.0X 11,8X,0X

80URCE
Lake t 0 0 0 0 4X.0X 4X.0X 1.0X.0X 1.0X,0X 1.0X.0X 1.0X.0X 1.0X.0X 1.0X.0X 1,0X,OX VOX.OX vox.ox 9.8X.0X

Dune t 0 0 3X.0X sx.ox SX.OX 6X.0X 0 0 0 0 0 0 0 0 0 20X0X

Mine Site t 0 0 3X.0X 5X,0X 1.0X.0X 1.0X.0X 1.0X, ox 1.0X.0X 1.0X.0X 1.0X.0X 1.0X.0X 1,0X,OX vox,OX VOX.OX vox.ox 11.8X.0X

REVENUE
Revenue - Cement

Japan AS'000 0 0 633 1,267 1.267 1.267 1,267 1,267 1.267 1,267 1.267 1.267 1.267 1,267 1.267 15,833

Malaysia ASTBO 0 0 1,533 2.3X 3.067 3,067 3,067 3,067 3.067 3,067 3.X7 3.X7 3.067 3.067 3.067 37.567

Indonesia AS'OOO 0 0 1.633 2,450 3.267 3,267 3,267 3.267 3.267 3,267 3.267 3.267 3.267 3.267 3,267 40,017

Australasia AS'000 0 0 750 1,5X 1.5X 1,5X 1,5X 1.5X 1.5X 1.5X 1.5X 1.5X 1.5X 1.5X 1.5X 16.750

Total 8ales Cement AS'OOO 0 0 4,550 7,517 9,IX 9,1X 9,1X 9,1X 9.1X 9,1X 9.1X 9,1X 9.1X 9.1X 9.1X 112,167

Revenue - Plaster
Japan AS'OOO 0 0 0 0 1,533 1.533 1,533 1,533 1,533 1.533 1.533 1.533 1,533 1,533 1.533 16.867

Malaysia AS'OOO 0 0 0 0 1.6X 1.6X 1,8X 1,800 1,800 1.8X 1.8X 1.8X 1,8X 1,8X 1,6X 19.8X

Indonesia AS'OOO 0 0 0 0 1,9X 1.9X 1.9X 1,9X 1.9X 1.9X 1.9X 1.9X 1.9X 1.X0 1,9X 20.9X

Australasia AS'OOO 0 0 0 0 1,2X 1.2X 1.2X 1.2X 1.2X 1.2X 1.2X 1.2X 1.2X V2X V2X 13.2X

Total Sales •Plaster AS'OOO 0 0 0 0 6.433 6.433 6,433 6,433 6.433 6.433 6.433 6.433 6,433 6.433 6.433 70.767

Total Revenue
Japan AS'OOO 0 0 633 1.267 2,800 2.800 2,800 2,8X 2.8X 2.8X 2.800 2.800 2,800 2.6X 2800 32,700

Malaysia AS'OOO 0 0 1.533 2,300 4,667 4,667 4,867 4,867 4.867 4.867 4.867 4.867 4,867 4.867 4,867 57,367

Indonesia AS'OOO 0 0 1.633 2,450 5,167 5,167 5,167 5,167 5.167 5.167 5.167 5.167 5,167 5.167 5,167 X917

Australasia AS'OOO 0 0 750 1.5X 27X 2.7X 2.7X 2.7X 2.7X 2,7X 2.7X 2.7X 2.7X 2.7X Z7X 31,950

Total Sales AS'OOO 0 0 4,550 7.517 15,533 15,533 15,533 15,533 15.533 15.533 15,533 15.S33 15.533 15,533 15.S33 182,933

SHIPMENTS

Japan • 0 0 2 4 6 8 8 8 8 8 8 8 8 8 8 94

Malaysia 0 0 0 3 4 9 9 9 9 9 9 9 9 9 9 9 101

Indonesia * 0 0 3 4 8 8 8 8 8 8 8 8 8 8 8 69

Australasia * 0 0 3 5 10 10 10 10 10 10 10 10 10 10 10 118

Total 8a!es 9 0 0 11 17 35 35 35 35 35 35 35 35 35 35 35 402
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SBD C CONFIDENTIAL

CASE A

OPERATING COSTS 1997/98 199809 1999/00 2000/01 2001/02 2002/03 2003/04 2004/08 2008/08 2000/07 2007/08 2008/09 2009/10 2010/11 2011/12 fS Yeart
YoarO Veer 1 Year 2 Years Year 4 Years Year* Year 7 Years Year 9 YaarlO Year If Yaar12 Year IS Yaa r U

TOTAL C03T8

Mining Costi

Mining AS'OOO 0 3,800 3,800 2.700 2,700 2.700 2.700 2,700 2,700 2.700 2.700 2.700 2.700 2.700 2.7X 40, OX

Screenina/Crushirx) AV000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mining Cash Costs AS'OOO 0 3,600 3.800 2,700 2.700 2,700 2,700 2.700 2.700 2,700 2.700 2.700 2,700 2.700 2.700 40, OX

Da predation AS'OOO 0 193 88 86 86 86 86 86 88 86 86 23 0 0 0 989

Stock Movement AS'OOO 0 (3.800) (3,230) .... (1.464).... (288) (228) (448) (362) (292) (236) (191) (154) (124) (100) (81) (10.999)

Total Production Costs AS'OOO 0 193 656 1.322 2,496 2,556 2.338 2.424 2,494 2,550 2,595 2,569 2.576 2,600 2,619 29,990

Loading AS'OOO 0 0 111 185 300 300 300 300 300 300 300 300 300 300 3X 3,596

Haulage AS'OOO 0 0 540 900 1,800 1.800 1,800 1,800 1.600 1.800 1,800 1,800 1.800 1.800 1,800 21,240

Unloading AS'OOO 0 0 111 185 300 300 300 300 300 300 300 300 300 300 3X 3,596

Road Maintenance AS'OOO 0 0 30 50 100 100 100 100 100 100 100 100 100 100 1X 1.1X

Mine to Port Costs AS'OOO 0 0 792 1.320 2,500 2,500 2,500 2.500 2,500 2,500 2.500 2,500 2,500 2.500 2,500 29.612

Total Q Port Costs AS'OOO 0 193 1,448 2,642 4,998 5.058 4.838 4.924 4,994 5,050 5,095 5,069 5,076 5,100 5.119 59.602

Loading Costs

Operating Expenses AS'OOO 0 0 105 175 350 350 350 350 350 350 350 350 350 350 350 4.1X

Vforkboat Costs AS'OOO 0 0 20 20 20 20 20 20 20 20 20 20 20 20 20 2X

Jetty Maintenance AS'OOO 0 0 75 75 75 75 75 75 75 75 75 75 75 75 75 975

AS'OOO 0 0 0 0 0 0 100 0 0 0 0 100 0 0 0 2X

Loading Cash Costs AS'OOO 0 0 200 270 445 445 545 445 445 445 445 545 445 445 445 5,565

AS'OOO 0 0 1,987 1.987 1,987 1,987 1,987 1.987 1.987 1,987 1.987 1.987 0 0 0 19,871

Total Loading Costs AS'OOO 0 0 2,187 2.257 2,432 2,432 2.532 2.432 2,432 2,432 2,432 2,532 445 445 445 2S.436

Mgmt, Admin & Salos

General Manager AS'OOO 0 120 120 120 120 120 120 120 120 120 120 120 120 120 120 1.6X

Marketing Manager AS'OOO 0 80 80 60 80 80 80 60 80 80 80 80 60 80 80 1.120

Site Supervisor AS'OOO 0 60 60 60 60 60 60 60 60 60 60 60 60 60 X 640

Accounts Person AS'OOO 0 40 40 40 40 40 40 40 40 40 40 40 40 40 40 5X

On Costs AS'OOO 0 100 100 100 100 100 100 100 100 100 100 100 100 100 IX 1.4X

Couriers AS'OOO 0 10 10 10 10 10 10 10 10 10 10 10 10 10 10 140

Computers AS'OOO 0 5 5 5 5 5 5 5 5 5 5 5 5 5 5 70

Leases, rates, taxes AS'OOO 0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 350

Legal/Accounting fees AS'OOO 0 30 30 30 30 30 30 30 30 30 30 30 30 30 X 420

VeNdes AS'OOO 0 60 60 60 60 60 60 60 60 60 60 60 60 60 X 840

Postage AS'OOO 0 10 10 10 10 10 10 10 10 10 10 10 10 10 10 140

Print & Stationary AS'OOO 0 20 20 20 20 20 20 20 20 20 20 20 20 20 20 2X

Phone, Fax AS'OOO 0 20 20 20 20 20 20 20 20 20 20 20 20 20 20 280

Consultants AS'OOO 0 50 50 50 50 50 50 SO 50 50 50 50 50 50 50 700

Insurance AS'OOO 0 50 50 50 50 50 50 50 50 50 50 50 SO 50 50 7X

Travel AS'OOO 0 100 100 100 100 100 100 100 100 100 100 100 100 100 1X 1.4X

AS'OOO 0 78 78 78 78 78 78 78 78 78 78 78 78 78 78 1,092

8ut>-total Mgmt, Admin AS'OOO 0 858 858 856 858 858 856 656 658 858 858 858 858 858 858 12.012

Sample Analysis AS'OOO 0 0 15 25 50 50 50 50 50 50 50 50 50 50 X 590

AS'OOO 0 0 30 SO 100 100 100 100 100 100 100 100 100 IX IX 1.1X

MomL Admin & Sales Costs AS'OOO 0 858 903 933 1.008 1,008 1,008 1,008 1.008 1,008 1.008 1,008 1,008 1.0X 1.0X 13.782

Total FOB Costs AS'OOO 0 1,051 4.538 5,832 6,438 8.498 8,376 8.364 8.434 6,490 8.535 8.609 6.529 6.553 6.572 98,820

8ea Freight Costs

Japan AS'OOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Malaysia AS'OOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Indonesia AS'OOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

AS'OOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8ea Frelaht Costs AS'OOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total CIF Costs AS'OOO 0 1,051 4.S38 5,632 6,438 6.496 8.376 6.364 6,434 8,490 6,535 6,609 6.529 6.553 6.572 98,820

UNIT COSTS
Mine Cash Costs/t Produced ASA 0.00 1.90 1.90 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.70 2.X

Mine Costs/t Sold ASA 0.00 0.00 1.90 2.47 2.41 2.47 2.25 2.34 2.41 2.46 2.51 2.55 2.58 2.60 2.62 2.46

+ To Loading ASA 0.00 0.00 2.64 2.84 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.51

♦ Loading ASA 000 0.00 0.67 0.54 0.45 0.45 0.55 0.45 0.45 0.45 0.45 0.55 0.45 0.45 0.45 0.47

+ Mgmt. Admin & Sales ASA 000 0.00 3.01 1.87 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.17

Total FOB ASA 0.00 0.00 8.22 7.52 6.36 6.42 6.31 6.29 6.36 6.42 6.46 6.60 6.53 6.55 6.57 661

+ Sea Frelaht ASA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 000 0.00 OX OX

Total Cash Costs ASA 0.00 0.00 822 7.52 6.36 6.42 6.31 6.29 6.38 6.42 6.46 6.60 6.53 6.55 6.57 661

♦ Deoredation ASA 0.00 0.00 6.91 4.15 2.07 2.07 2.07 2.07 2.07 2.07 2.07 201 0.00 000 OX 1.77

Total Costs ASA 0.00 0.00 15.13 11.66 6.44 6.50 6.38 8.36 8.43 8.49 8.54 8.81 6.53 6.55 6.57 837

JUN97SB.XLS Costs 9:17 11/07/97



S BDC CONFIDENTIAL

CASE A
FINANCIALS 1997/98 1998/99 1999/00 2000/01 2001/02 2002/03 2003/04 2004/0$ 200VPS 2008/07 2007/08 200*99 2009/10 2010/11 2011/12 1 8 Y m n

yaarO Veerf year 2 years Year 4 years years year 7 years years YmarlO yearff Ytar12 Y— r13 year 14

PROFIT & LOSS
Key Statistics

Total Produced t 0 2.000.000 2,000,000 1.000.000 1.000,000 1.000, OX 1,000.000 1,OX.OX 1.0X.0X 1,000,OX 1.0X.0X 1.0X.0X 1,0X,0X vox,OX vox.ox 16.0X.0X
Total Delivered t 0 0 300.000 500,000 1,000,000 1.000.0X 1.0X.0X I.OX.OX 1.0X.0X I.OX.OX 1.0X.0X 1.0X.0X 1.OX.0X vox,ox vox,ox 11.8X.0X

Income

Sales - Cement AS'000 0 0 4,550 7,517 9,100 9.1X 9,1X 9,1X 9.1X 9,IX 9.1X 9.1X 9.1X 9,1X 9,1X 112167
Sales - Plaster AS'OOO 0 0 0 0 6.433 6.433 6.433 6.433 6.433 6,433 6,433 6,433 6.4X 6,433 6,433 70.767
Sale Receipts ASTOO 0 0 4.550 7,517 15.533 15,533 15,533 15.533 15.533 1S.533 15,533 15,533 15,533 15,533 15,533 182933

Expenses
ROM Prod Costs AS'OOO 0 3,800 3.800 2.700 2.700 2.7X 2.7X 2.7X 27X 2.7X 2.7X 2.7X 2.7X 2.7X 2.7X 40,OX

Stock Adlustment AS'OOO 0 (3.800) (3,230) (1.464) (288) (228) (448) (362) (292) (236) (191) (154) (124) (100) (81) (10.899)

Mine Costs AStXX) 0 0 570 1.236 2,412 2.472 2.252 2,338 2,408 2,464 2.5X 2,546 2578 2.6X 2619 29.X1

Haulage AS'OOO 0 0 792 1.320 2,500 2.5X 2.5X 2,5X 2.5X 2.5X 2.SX 2.5X 2.5X 2.SX 2.SX 29.612

Loading AS'OOO 0 0 200 270 445 445 545 445 445 445 445 545 445 445 445 5.565

Mgmt, Admin & Sales AS'OOO 0 858 903 933 1.008 1.008 1,008 1,000 1.008 1.0X 1,008 1.0X 1,008 vox VOX 13.782

Non Depreciabie Capex AS'OOO 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 X

Sea Freight AS'OOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PBITO AS'OOO 0 (908) 2.085 3.758 9.168 9,109 9.228 9.242 9,173 9.116 9,071 8,934 9,005 8,XI 8,XI 104,924

Depreciation AS'OOO 0 193 2.073 2.073 2,073 2,073 2.073 2.073 2.073 2.073 2073 2,010 0 0 0 20.860

NPBT AS'OOO 0 (1.101) 12 1.685 7,095 7,036 7.155 7.169 7,1X 7.043 6.998 6.924 9.005 8.X1 8,XI 84.0X

Tax Expense AS'OOO 0 (396) 4 607 ■ 2,554 2.533 2.576 2.X1 2,556 2.536 2.519 2.493 3,242 3.233 3.226 30,2X

NPAT AS'OOO 0 (705) 8 1.078 4,541 4,503 4,579 4,568 4.544 4.508 4.479 4.431 5,763 5.748 5.735 X,8X

UNIT COSTS PER TONNE SOLD

Mine CostA ASA NA NA 1.90 2.47 2.41 2.47 2.25 2.34 2.41 2.46 2.51 2.X 2.X 2.X 262 246

♦ Mine to Load/t ASA NA NA 2.64 2.64 2.50 2.50 2.X 2.X 2.X 2.X 2.X 2.X 2.X 2.X 2.X 2.51

♦ Load+Oepr/t ASA NA NA 7.58 4.69 2.52 2.52 2.62 2.52 2.52 2.52 2.52 2.X 0.45 0.45 0.45 2.24

ASA NA NA 3.01 1.87 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.17

Total FOB CosVt ASA NA NA 15.13 11.66 6.44 8.X 8.38 8 38 6.43 8.49 8.54 8.61 6 X 6.55 6.57 6.38

+ Sea Freight/t ASA NA NA 0.00 0.00 OX OX OX OX OX OX OX OX OX OX OX OX

Total Cost/t ASA NA NA 15.13 11.66 6.44 e x 8.38 8.36 8.43 8.49 8.54 6.61 6.X e x 6.57 8 36
Receipta/t Delivered ASA NA NA 15.17 15.03 15.53 15.53 15.53 15.53 15.X 15.X 15.X 15.X 15.X 15.X 15.X 15.X

TAX CALCULATIONS
NPBT AS'OOO 0 (1.101) 12 1.685 7,095 7,036 7,155 7,169 7,IX 7,043 6,998 6,924 9.005 8,981 8.X1 64.0X

Less Loan Interest AS'OOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Taxable Income - PL AS'OOO 0 (1,101) 12 1.685 7.095 7,036 7.155 7.169 7.1X 7,043 6.998 6.924 9.005 8.981 8.X1 84.0X

Tax Expense AS'OOO 0 (396) 4 607 2.554 2.533 2,576 2,XI 2.5X 2,536 2519 2.493 3.242 3.233 3.226 X.2X

Tax Losses Canted forward AS'OOO 0 (1,101) (1.089) 0 0 0 0 0 0 0 0 0 0 0 0 0
Tax Losses Brought forward AS'OOO 0 0 ..............ilSi (1.089) 0 0 0 0 0 0 0 0 0 0 0 .......ti,w
Taxable Income - CF AS'OOO 0 0 0 596 7.095 7.036 7,155 7.169 7.1X 7,043 6.998 6.924 9.005 8,XI 8.X1 84,OX

Tax Paid AS’OOO 0 0 0 215 2.554 2,533 2,576 2,XI 2.5X 2536 2519 2,493 3,242 3,233 3.226 X.2X

CASHFLOW

Cash Inflows

Sales - Cement AS'OOO 0 0 4.550 7,517 9.1X 9,1X 9.1X 9.1X 9.1X 9.1X 9,1X 9.1X 9.1X 9.1X 9.1X 112167

Salee • Plaster AS'OOO 0 0 0 0 6.433 6.433 6,433 6.433 6.433 6,433 6,433 6,433 6.4X 6,433 6,433 70,767

Total Sales Revenue AS'OOO 0 0 4.550 7,517 15.533 15,533 15,533 15.533 15,533 15.5X 15,533 15,533 15.533 15,533 15,533 182933

Cash Outflows
Mining AS'OOO 0 3,600 3.800 2,700 2.7X 2,7X 2.7X 2.7X 2.7X 2.7X 2.7X 2.7X 2.7X 27X 27X 40,OX

Haulage AS'OOO 0 0 792 1,320 2.5X 2,500 2,5X 2.5X 2.SX 2.5X 2,500 2,500 2,500 25X 2X0 29.612

Loading AS'OOO 0 0 200 270 445 445 545 445 445 445 445 545 445 445 445 5,565

Mgmt Admin & Salee AS'OOO 0 858 903 933 1.008 1.008 1,008 1.008 1.0X 1.008 1.008 1.008 1.0X 1.0X 1.0X 13.782

Sea Freight AS'OOO 0 0 0 0 0 0 0 ' 0 0 0 0 0 0 0 0 0
Cash Costs AS'OOO 0 4.658 5.695 5.223 6.653 6.653 6.753 6,653 6.6X 6.6X 6,653 6.7X 6,653 6.6X 6.6X X.9X

Operating Cashflow AS'OOO 0 (4.658) (1,145) 2.294 8,880 8,880 8.7X 8,880 8.8X 8,880 8,860 8,780 8,880 8,880 8.880 X.974

Pre Development Capex AS'OOO 529 0 0 0 0 0 0 0 0 0 0 0 0 0 0 529

Non Depreciable Capex AS'OOO 0 50 0 0 0 0 0 0 0 0 0 0 0 0 0 X

Development Capex - Mine AS'OOO 0 460 0 0 0 0 0 0 0 0 0 0 0 0 0 460

Development Capex • Port AS'OOO 0 10,511 9,361 0 0 0 0 0 0 0 0 0 0 0 0 19,871

Tax Paid AS'OOO 0 0 0 215 2,554 2.533 2.576 2.X1 2.5X 2536 2519 2493 3,242 3,233 3,226 X.2X

Net Cashflow AS'OOO (529) (15,679) (10.506) 2,079 6,326 6.347 6.204 6,299 6.325 6.345 6,361 6,288 5,639 5.647 5,654 42.X1

Terminal Value AS'OOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11.3X 11.308

Project Cashflow AS'OOO (529) (15.679) (10.506) 2.079 6,326 6.347 6.204 6,299 6.325 6,345 6.361 6.2X 5.639 5.647 16,ex 54,110

Cashflows
Cumulative Project Cashflow AS'OOO (529) (16.208) (26.713) (24.634) (18,308) (11.961) (5.7X) 543 6,868 13.212 19.573 2S.X1 31.5X 37,147 54.110 54.110

ECONOMICS
NPV Project Cashflow A$'OX

0% 5% 8% 10% 12% 15% 20% IRR

54,110 26,744 16,477 11.291 7,102 2,248 (3.194) 16.6%

JUN97SB.XLS Fins 9:17 11/07/97



ATTACHMENT 8

GYPSUM PROCESS DIAGRAM

HAUL TO STOCKPILE AT 
♦ PORT AND STACK



ATTACHMENT 9

Summary of Aztec Analysis Shiploader Cost Estimate

SOOO’s Note

Main Sea Piling (500 metres) 2,588 1

Reef Piling (140 metres) 266 1

Steelwork excluding conveyor 463 1

Walkway 470 1

Conveyor (Enclosed, 800 metres) 2,846 1

Dolphins (11, piled) 4,193 1

Fenders (6) 699 1

Electrical (Instrum entation, cathodic protection) 600

Land works (Hopper, tunnel, civils) 396 1

Contractor (margin 10%, overheads 15%, contingency 5%) 3,757

Fees (Survey, design, specialist services, project management) 1,000

Scope Contingency (15%) 2,592

$19,870

Note 1 - Includes 20% contingency for bad weather.
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1. EXECUTIVE SUMMARY
1

At Streaky Bay on Eyre Peninsula South Australia, machine auger drilling in 1997 has 
delineated total measured resources of 17.2 million tonnes of lake gypsum at two 
potential open cut sites.

In situ grade averages 93% gypsum, 4.2% carbonate, 0.5% silica and 2.3% salt. Once 
leached by rainwater, a high quality gypsum concentrate with a minimum of 95% 
CaS04-2H20  will be produced.

An upper white friable gypsarenite overlies grey banded slightly cemented coarser 
gypsarenite which grades downwards into basal crystalline gypsum varying from a 
loose mass of crystals in brine to semi-cemented aggregates to completely cemented 
layers of rock gypsum.

Hand auger drilling at the two drilled areas has delineated total indicated resources of 
1.14 million tonnes of unconsolidated sand-sized dune gypsum. In situ grade 
averages 96-98% gypsum, 1.9-2.3% carbonate, 0.5% silica and 0.4-0.5% salt.

For the first time since investigations began in 1959, in-situ Identified Mineral 
Resources for all categories within Exploration Licence 1821 have been compiled and 
total 85 million tonnes comprising

Lake Purdilla -measured 17

Lake Toorna 
Peripheral Lakes 
Dunes

- indicated 43
sub total 60

- indicated 12
- inferred 8
- indicated 5

85Total
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2. INTRODUCTION

Sceale Bay Development Corporation Pty Ltd (SBDC) is seeking to develop the 
Streaky Bay gypsum deposits, one of the largest unmined gypsum resources in 
Australia, 12 km to 27 km south of Streaky Bay on the western coast of Eyre 
Peninsula, South Australia (fig 1).

Olliver Geological Services Pty Ltd (OGS) was commissioned by SBDC to provide a 
detailed reappraisal of gypsum resources held by SBDC.

Previous estimates of resources had varied from 35 million tonnes (Forbes, 1959) to
69.2 million tonnes (Warren, 1985) mostly in Lake Purdilla and Lake Tooma.

Two potential mine sites on Lake Purdilla were selected to be grid drilled in 1997 to 
provide high quality data as the basis to recalculate resources to measured status.

Resource Information Group, Dept of Environment & Natural Resources has approved 
use of aerial photography in compiling fig 4, 5, 6 and 13.

Colour Plates 1-20 illustrate field operations during January - May 1997.

3. MINERAL TENURE

Exploration Licence (EL) 1821 was granted to Olliver Geological Services Pty Ltd on 
19 February 1993 for a period of one year. EL 1821 was transferred to SBDC in 
December 1993, has been renewed and is due to expire on 18 February 1998.

4. RESOURCES OF LAKE GYPSUM

4.1 Previous Investigations

Following drilling of 135 holes in Lakes Purdilla and Tooma in 1959 by South 
Australian Department of Mines, Forbes (1959) calculated reserves (sic.) in Lake 
Purdilla of 35 million tonnes at average of 91% gypsum using a cut-off of 90% 
gypsum.

In 1969, Elcor Ltd drilled 31 holes in the southern half of Lake Purdilla from 
which Hall et al (1970) calculated 30:1 million tonnes at average grade of 84.5%.

In unpublished data not included in his thesis, Warren (pers comm, 1985) 
recalculated a total of 69.2 million tonnes at average grade 88.5% for Lake 
Purdilla and Lake Tooma combined.

As part of the reappraisal by SA Department of Mines and Energy into the States 
gypsum deposits, Olliver et al (1985 and 1988) subdivided the gypsum lakes on 
ELI 821 into four areas and calculated total resources of lake gypsum at 58 million 
tonnes comprising



Percent
Lake Purdilla Million

tonnes
Gypsum Salt Carbonate Silica

Area A (north) 22 92.7 2.0 4.2 _

Area B (south west) 8 83.6 2.1 13.0 .

Area C (south east) 18 87.0 2.3 8.9 -

Sub total 48 87.8 2.1 8.7 0.6

Lake Toorna
Area D 10 85.9 2.3 10.7 0.5

4.2 1997 Investigations

Under the Australasian Code for Reporting of Identified Mineral Resources 
and Ore Reserves, July 1996, Identified Mineral Resources are subdivided into 
three classes

• inferred - lowest level
• indicated - moderate level
• measured - highest level of geological data, knowledge and confidence

In situ gypsum in the two Drilled Areas is classified as Measured Resources based 
on parameters in Appendix A because of the hish quality drilling data obtained in 
1997.

4.3 Measured Resources

In order to  upgrade part o f  the total resources within EL 1821 to measured 
resource status, two separate potential mines areas from two of the previously 
subdivided areas of Lake Purdilla in Olliver et al (1985 & 1988) were selected and 
drilled on a grid pattern. This enabled a recalculation o f  resources in each area by 
more accurate data on thickness and grade of gypsum and subsequent 
extrapolation to the other areas that were not grid-drilled. The areas drilled as 
South and North are incorporated in .Areas C and A respectively.

TABLE 1

MEASURED RESOURCES

DRILLED AREA

SOUTH NORTH
Area sq km 2.44 3.69
Volume mill c.m. 6.47 6.61
Tonnes 8.5 8.7
Av. Thickness m 2.6 1.8
Grade %

Gypsum 93.0 93.0
Salt 2.3 2.3
Silica 0.5 0.5
Carbonate 4.2 4.2

Theoretical Yield of salt-free gypsum
Tonnes 8.4 8.5
G rade % 95.0 95.0
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Resources may be increased by extending mining operations
• to the north west at North Drilled Area.
• To the north west, central west and south west at South Drilled Area.

4.4 Extrapolation

Following the 1997 grid-drilling program where 63 out of 65 drillholes reached 
the base of the gypsum, in contrast to many of the earlier drillholes which did not 
sample the lower part of the gypsum and hence true thickness was not recorded, 
the total in-situ measured and indicated resources at Lake Purdilla (Areas A, B 
and C) and Lake Tooma (Area D) have been re-evaluated.

The rationale has been to adjust the 1985 calculations on a pro rata basis to the 
areas grid-drilled in 1997 by applying of areas (i. e. area for 1985 estimate : area of 
1997 grid-drilling) to the measured resources from 1997 grid-drilling results to 
provide new resource figures for each of the Areas A, B, C and D from Olliver et 
al (1985). In areas not drilled in 1997, the average increase has bee used.

The new resource estimates of lake gypsum are detailed in Table 2.

TABLE 2

ESTIMATION OF TOTAL LAKE RESOURCES 

1985 1997
Area C South Drilled Area Ratio
areasqukm 7.0 2.4 2.87
million tonnes 18.0 8.5 24:18 = 1.33

Total for Area C becomes 8.5 x 2.87 = 24 million tonnes 
Area A North Drilled Area
areasqukm 11.2 3.7 3.0
million tonnes 22 8.7 25:22 = 1.18

Total for Area A becomes 8.5 x 3.0 = 26 million tonnes
Area B
area sq km 4.5 not tested
million tonnes 8 - 1.25(assumed)*

.'. Total for Area B becomes 8.0 x 1.25 = 10 million tonnes 
Area D - Lake Toorna
area sq km 9.6 not tested 1.25 (assumed)*
million tonnes 10.0

Total for Area D becomes 10.0 x 1.25 = 12 million tonnes
* 1.25 assumed is the average of 1.33 and 1.14.

Summary Measured Indicated Total
Lake Purdilla A+B+C 8.5+8.7=17.2 43 60
Lake Tooma D nil 12 12

TOTAL 17 54 71
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4.5 Peripheral Lakes

In October 1989, Mason & Compston (1990) drilled 209m in 144 holes in seven of the 
lakes (A-G) within the old EL 1442 by hand driving steel rods. Thickness of gypsum 
was determined but samples could not be collected. In general, these lakes were 
reported to contain mainly moderate to dense crystalline gypsum o f high quality.

Using the volumes calculated in 1989, inferred resources in Table 3 have been 
calculated using a bulk density of 1.32. Lake Larson and four other untested lakes (H- 
K) are included. Lakes F, L, FL, I and L are shown on fig 4, Lakes A-E are to the 
north and Lakes J and K to the south.

TABLE 3

INFERRED RESOURCES, PERIPHERAL LAKES
Lake Volume 

mill c.m.
mill tonnes

A 0.026 ‘ 0.034
B 0.206 0.270
C 0.065 0.085
D 0.044 0.058
E 0.085 0.110
F Dreadnought 0.680 0.890
G 0.182 0.240
Sub Total 1.292 1.687

H Seagull 0.500
I 0.500
J 0.500
K 0.100
L Larson 5.000
Sub Total 6.600

TOTAL 8.287

Sav 8 million

4.6 Summary of Lake Resources

TABLE 4

LAKE GYPSUM RESOURCES

Lake Purdilla
Measured

17
Indicated

43
Inferred Total

.60
Lake Tooma - 12 _ 12
Peripheral Lakes - _ 8 8
Total 17 55 8 80



5. CHARACTERISTICS OF LAKE GYPSUM
6

5.1 Geological Sequence

The gypsum sequence reaches a maximum of 4.7m thick. A thin irregular surface 
of discoloured gypsite (flour gypsum) to a maximum of 0.08m overlies white 
unconsolidated fine to coarse gypsarenite (seed gypsum), laminated in places with 
occasional large crystals and layers of crystals. Thickness varies from 0.3 to 1.0m

The underlying grey coarse laminated gypsum, partly cemented in places with 
scattered large crystals and nests or layers of crystals. Thickness varies from 0.5 
to 1.0m. This unit grades downwards into a'grey mass of gypsum crystals in 
places partially recrystallised into aggregates and elsewhere completely 
recrystallised into layers of selenite (rock gypsum). This basal unit is absent near 
lake margins but is up to 2.7m thick in the deeper parts of the basin

The gypsum sequence is underlain by a thin white calcareous clay which was 
deposited on a hard calcrete surface.

5.2 Chemical Characteristics

5.2.1 Gypsum content

Evaporitic basins that produce mineable deposits of gypsum have pure 
carbonate margins usually narrow, shallow and asymmetrical which grade 
inwards as the basin deepens to progressively purer gypsum (Warren, 1980).

For 64 of the 65 1997 holes, gypsum content varied from 
86.95% to 94.02% in the South Drilled Area 
89.02% to 95.50% in the North Drilled Area

The only hole sited near an island was K32 in the North which intersected 
77.80-79.30% gypsum has been deleted from resource calculations.

Weighted gypsum content for each drillhole in Appendix A is presented as 
contour plans (Figs 8 & 11).

However, to calculate average grade for a basin or proposed mine site, average 
metre-percent in Appendix A is used (Figs 9 & 12).

Chemical analysis in 1959 and 1969 is compatible with the 1997 results as in 
Appendix D Table 1. Holes from 1997 are used in preference to earlier holes at 
the same site because the geological data is superior.

5.2.2 Salt content

Salt content of the 113 samples of lake gypsum tested in 1959 varied from
0.31 to 3.75% with most recording less than 2.5%. Forbes (1959 & 1960) 
calculated an average of 2.5% NaCl for the top 1.5m.

Similarly, salt in the 1969 samples varied from 0.52 to 4.70%. Hall et al 
(1960) did not calculate an average grade.
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However, in the 1985 reappraisal, Olliver et al (1985 & 1988) calculated 
an average of 2.1% salt for Lake Purdilla using the 1959 and 1969 data

From the 1997 drillholes, salt content for each hole is summarised below 
from Appendix C and D

c u n j a From To Average
South Drilled Area 1.78 2.83 2 3
North Drilled Area 1.48 2.57 2 3

PVC tubing containing the pushtube samples are sealed at both ends by 
ducting tape when the tube is withdrawn from the lake sediment effectively 
enclosing ‘loose’ brine. 3

In contrast, machine auger samples wind up the auger flight, are collected 
at the surface and tipped into a calico bag. This bag was placed on the 
small trailer with a slotted wooden floor towed by the motor bike. When 
the trailer was full, samples were transferred to the 4WD Traytop thence to 
pallets at the freight depot for transport to Adelaide.

Four or five days elapsed before the samples were split and submitted for 
analysis. By then the brine has seeped out and the samples were dry.

In Appendix D Table 2, apart from the Hole K27, salt content in the
machine auger samples is consistently lower than in the push tube samples 
varying
from K23 2.6% to 2.2% salt - decrease of 0.4% salt or 15% relatively 

to K29 3.7% to 2.0% salt - decrease of 1.7% salt or 46% relatively.

Average decrease is 23% relatively, equivalent to about 0.8% salt.

5.2.3 Carbonate Content

Total carbonate content, Ca -r MgCO;, is inversely proportional to sypsum 
content.

5.2.4 Silica Content

In 1959,-most of the 113 samples of lake gypsum recorded from 0.3 to 0.6% 
acid insolubles. A few were below 0.3% and four only were 1.0% or more viz 
1.0, 1.6, 1.8 and 2.3% (Forbes, 1959)

In 1969, 52 samples of lake gypsum recorded acid insolubles from 0 04 to
0.9%.

OHiver et al (1985 & 1988) in their reappraisal calculated an average of 0.6%.

As the average content is less than 1%, the 1997 samples were not tested for 
acid insolubles or silica.
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5.2.5 Iron & Alumina Content

Iron (Fe203) and Alumina (AI2O3) are insignificant,

5.3 Physical Characteristics

5.3.1 Bulk Density

Bulk density of lake gypsum is 1.32 tonnes/cubic metre (Appendix E).

5.3.2 Size Analysis

The three samples from K42 contained more coarse particles with depth as 
summarised below from Appendix E

B4 82.6% from 0.2-1.7mm with coarsest grains 13.2m 
B5 52.3% from 0.2-1.7mm 

and 18.7% from 15.0-25mm 
B8 36.5% from 0.2-1.7mm 

and 30.8% from 19.0-35mm

6. RESOURCES OF DUNE GYPSUM

6.1 Background
Hand auger drilling in 1996 confirmed the high gypsum content and low salt content 
of the gypsum dunes marginal to the South Drilled Area. Indicated resources of 
440 000 tonnes were calculated by Olliver (1996) with an average grade for raw 
gypsum of 96.8% gypsum, 0.4% salt and 2.3% carbonate based on the following 66 
hand auger holes.

Traverses 17-31 - 59.2m in 30 holes drilled in 1988
(Mason & Compston, 1990)

Traverses T101-T118 - 118.35m in 36 holes drilled in 1996.

Following the selection of an alternative lake mine site in the North Drilled Area, 
comparative data on the marginal dunes was required.

6.2 Gypsum Characteristics

Dune gypsum consists almost entirely of off white rounded to subrounded grains 
varying in size from fine ‘flour’ up to 2mm. Most of the composite sample from 
holes T119-T125 drilled in 1997 from the northern dunes ranges from 0.2 to 
1.0mm grain size (Appendix E).

Gypsum and salt content are summarised in Table 4 from ALS Reports ST18803 
and ST 18945 in Appendix D. Weighted average grade is higher than that from 
South Drilled Area. However, the calculated average of 98.3% gypsum has been 
corrected to 97.6% to balance the average salt and carbonate contents.



TABLE 5

CHEMICAL ANALYSIS

DUNE GYPSUM NORTH DRILLED AREA

Sample Thickness (m) % Gypsum % Salt % Carbonate
T86 2.3 96.9 1.25 1.71
T88 1.8 96.9 1.53 1.55
T90 1.7 97.9 0.56 1.54
T95 3.0 97.0 0.57 2.41
T96 3.7 98.0 0.74 1.22

T119 2.3 99.2 ' 0.34 0.39
T120 3.0 99.1 0.21 0.65
T121 2.3 99.5 0.09 0.35
T122 2.0 98.5 0.12 0.35
T123 ' 2.5 98.5 0.40 1.06
T124 2.5 - 99.1 0.27 0.60
T125 3.0 99.2 0.42 0.40

Average 98.3 0.5 1.9

Corrected 97.6
Southern Drilled Area 96.8 0.4 2.3

6.3 Indicated Resources

Forbes (1959) & 1960) calculated only 0.5 million tonnes of dune gypsum at 
Lake Purdilla and 0.17 million tonnes at Lake Tooma. This is a gross 
understatement.

Based on the 1988 hand auger holes and detailed 1:5 000 topographic 
contour plans, Mason & Compston (1990) calculated a total of 5 million 
tonnes at Lake Purdilla and Lake Tooma in dunes up to 5 metres high but 
rarely higher than 3 metres. This is incorrect. In June 1996 at the South 
Mine Site, nine significant dunes were measured with maximum heights 
varying from 4.5 to 9m which contain indicated resources of 440 000 
tonnes.

From the 1997 data, indicated resources of dune gypsum at the Northern 
Mine Site are 700 000 tonnes based on a bulk density of 1.3 tonnes/cubic 
metre.

The previous total of 5 million tonnes of dune gypsum within EL 1821 is still 
considered reasonable and is classified as indicated resources but may well 
understate the situation.



7. CONCLUSIONS
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Machine auger drilling and back hoe trenching at two drilled areas on Lake Purdilla 
during 1997 have confirmed measured resources of high grade lake gypsum amenable 
to simple open cut mining.

South Drilled Area contains 8.5 million tonnes of lake gypsum averaging 93% 
gypsum, 2.3% salt, 4.2% carbonate and 0.5% silica.

North Drilled Area contains 8.7 million tonnes at 93% gypsum, 2.3% salt, 4.2% 
carbonate and 0.5% silica.

At each drilled area, marginal lunette gypsum dunes also contain the following 
indicated resources of high grade unconsolidated sand-sized gypsum relatively low in 
salt.

South Mine Site 440 000 tonnes averaging 96.8% gypsum 0.4% salt, 
2.3% carbonate and 0.5% silica.

North Mine Site 700 000 tonnes averaging 97.6% gypsum, 0.5% salt,
1.9% carbonate and 0.5% silica.

. Total resources for all categories in EL 1821 are 85 million tonnes comprising

Lake Purdilla
measured

17
indicated

43
inferred Total

60
Lake Tooma - 12 . 12
Peripheral Lakes - - 8 8
Dunes - 5 - 5

Total 17 59 8 85

To upgrade these resources to measured status, machine auger drilling on a grid similar 
to the 1997 program is required for the lake gypsum.

Similarly, chemical analysis of the 1988 samples and hand auger drilling of untested 
zones are required for the dune gypsum.



8. REFERENCES
11

Forbes, B.G., 1959 Gypsum deposits near Streaky Bay and some other
locations on Eyre Peninsula.

*  South Australian Department of Mines report 48/148
(unpublished).

Forbes, B.G., 1960 Gypsum deposits near Steaky Bay and some other
locations on Eyre Peninsula. Mining Review, Adelaide 
110:83-105

Hall, Relph & Associates Pty Ltd 1970 Geological report on gypsum in Sceale
Bay district, South Australia on SML 251 for Elcor 
(Australia) Pty Ltd.
Mines and Energy Resources South Australia open file 
Envelope 1057 (unpublished).

Mason, M.G., and Compston, D.M., 1990 Progress and final reports on EL1442,
Streaky Bay for the period 02.11.87 to 01.08.90 for Bay 
Gypsum Pty Ltd.
Mines and Energy Resources South Australia open file 
Envelope 6944 (unpublished).

Olliver, J.G., Dubowski, E.A., and Barnes, L.C., 1985
Reappraisal of gypsum resources, Streaky Bay Lakes, 
Eyre Peninsula.
South Australia Department of Mines and Energy report 
84/80 (unpublished).

Olliver. J.G., Dubowski, E.A., and Barnes, L.C., 1988
Reappraisal of gypsum resources, Streaky Bay Lakes, 
Eyre Peninsula.
Mineral Resources Review, South Australia 
no 156: 69-74

Olliver, J.G., 1996 Streaky Bay Gypsum Deposits. Geological
Investigations of Gypsum Dunes. EL 1821 sbgyrep 1 
September 1996.

Warren, J.K., 1980 Late Quaternary evaporite-carbonate depositional
environments in South Australia - their palaeo- 
hydrological implications and application.
The Flinders University of South Australia PhD thesis



COLOUR PLATES



Plate 1: SOUTH MINE SITE January 1997
View north west from south eastern corner of old mineral claims
Mine site is white area in right rear between the large white gypsum dunes at left and right



Plate 2: SOUTH MINE SITE January 1997
View to south east Large gypsum dune with scattered scrub forms boundary to mine site Fence is property boundary 
between Kammerman (this side) and Williams (left rear).



Plate 3: SOUTH MINE SITE January 1997
View north along boundary fence Red tape marks hole K21 PVC 
tube on ground is from completed push-tube holes

Plate 4: SOUTH MINE SITE January 1997
View east at site of Hole K16 on boundary fence. Pegging of grid in 
progress



Plate 5: SOUTH MINE SITE January 1997
View north west from boundary fence. Site for hole K15 marked by 
white PVC in centre. Surface has moderate cover of gypsum crystal.

Plate 6: SOUTH MINE SITE February 1997
View south west at Hole K27. Sample of white gypsarenite being 
collected from 0-lm. Full sample bags are stacked on small trailer 
behind motor bike



Plate 7: SOUTH MINE SITE February 1997
Machine auger rig after spudding in with white gypsarenite augering to 
the surface

Plate 8: SOUTH MINE SITE February 1997
View west to Hole K18 on Williams property Land cruiser, motor 
bike, trailer, and rig Lake surface littered with large white gypsum 
crystals Boundary fence in background



Plate 9 NORTH MINE SITE 29 May 1997
Panoramic view east K31 Stockpiles at left on edge of red-brown 
samphire. White K42 stockpile at far right.

Plate 10 NORTH MINE SITE 29 May 1997
Close up of K31 stockpiles Lake surface with moderate samphire cover 
south of fence compared to very little north of fence.



Plate 11 NORTH MINE SITE 29 May 1997
Close up of K42 stockpile in centre

Plate 12 NORTH MINE SITE 16 May 1997
View north of K31 stockpiles taken from K42. Ideal site for large 
stockpiles is cleared ground at left rear which slopes gently towards lake



Plate 13 NORTH MINE SITE 16 May 1997
View west of K31 stockpiles with access track along fence Water level in 
trench is at 1.6m

Plate 14 NORTH MINE SITE 29 May 1997
Same view as above with trench being fenced Water level is at 0.43m



Plate 15 NORTH MINE SITE 16 May 1997
K31 Freshwater Stockpile (western) View south with sample sites (F1-F9) 
marked.

Plate 16 NORTH MINE SITE 29 May 1997
K31 Seawater Stockpile (Eastern) View east of sample being collected 
from S4



Plate 17 NORTH MINE SITE 16 May 1997
Stockpile K42 being established on folded black agri pipe View South

Plate 18

NORTH MINE SITE

16 May 1997

View east 
Backhoe near 
bottom of trench



Plate 19 SOUTH MINE SITE 16 May 1997
Trenching in progress at drillhole K16 View south

Plate 20 SOUTH MINE SITE
View southwest of completed K16 stockpile

16 May 1997



APPENDIX A

RESOURCE CALCULATIONS FROM MICROMINE

by

P.P. Crettenden



PARAMETERS

Calculations are based on the following.

Tonnage - thickness from 1997 drillholes and selected earlier holes.
South - all 30 holes (K1-K30) from 1997 and 6 holes from 1959 and 6 from 

1969.
North - 34 holes (K31, K33-K65) from 1997 and 10 holes from 1959.

- cut off of 0.5m
- areas were measured from contour plans fig 7 and 10 which were compiled by 

P.P. Crettenden, using MICROMINE software.
- volume was calculated by multiplying area between 0.5m contour lines by 

the average thickness of that interval.

Gypsum Content
- cut off was effectively 87% gypsum (Hole 20 in the South)
- metre-percent was used instead of gypsum content to statistically 

weight drillholes with respect to thickness and area of influence.
- areas were measured from contour plans fig 9 and 12 compiled using 

MICROMINE.
- volume-percent was calculated by multiplying area between 20 metre- 

percent contour lines by the average metre-percent of that interval.
However MICROMINE proved to be unsuitable.

Salt Content - is not related to gypsum or carbonate content.
- average was calculated from weighted average for each hole assuming 

each hole is of equal significance.

Silica Content - assumed to be 0.5%.

Iron/Alum inium  C ontent - negligible.

C arbonate C ontent -average is balance obtained by deducting other compounds.



TABLE 1

SOUTH MINE SITE, TONNAGE CALCULATIONS

Thickness (m) Area Volume S.G. Tonnes
Range Av (sq.m) (cu.m)

+ 0.5-1.0 0.75 257523 193142 1.32 254948
+ 1.0-1.5 1.25 229391 286739 1.32 378495
+ 1.5-2.0 1.75 218021 381537 1.32 503629
+ 2.0-2.5 2.25 227961 512912 1.32 677044
+ 2.5-3.0 2.75 360009 990025 1.32 1306833
+ 3.0-3.5 3.25 585355 1902404 1.32 2511173
+ 3.5-4.0 3.75 384656 1442460 1.32 1904047
+ 4.0-4.5 4.25 156813 .666455 1.32 879721
+ 4.5-5.0 4.60 20342 93573 1.32 123517

2.6 2440071 6469247 8539407

TABLE 2

SOUTH MINE SITE, METRE PERCENT 

Metre-Percent Area (Sq m) cu.m%
Range Av

+ 100-120 110 201896 22208560
+120-140 130 129686 16859180
+140-160 150 131522 19728300
+160-180 170 118591 20160470
+ 180-200 190 119071 22623490
+ 200-220 210 110021 23104410
+ 220-240 230 125495 28863850
+ 240-260 250 143329 35832250
+ 260-280 270 227842 61517340
+ 280-300 290 229816 66646640
+ 300-320 310 279345 86596950
+ 320-340 330 222787 73519710
+ 340-360 350 149551 52342850
+ 360-380 370 109665 40576050
+ 380-400 390 81057 31612230
+ 400-420 410 39090 16026900
+ 420-440 430 21307 9162010

Total 2440071 627381190

Average Grade = Cubic Metre-Percent = 627381190 
Volume 6469247

97.0%



TABLE 3

SOUTH MINE SITE - AVERAGE METRE-PERCENT
Hole no. Easting Northing Depth (m) Hole Average 

CaS04(2Hz0 )
Metre % 

CaS04(2H20 )
Hole Average 

NaK(Cl)
Metre % 
NaK(Cl)

K1 431730 8354652 4.0 93.48 373.90 1.92 7.67
K2 432020 6354652 3.0 92.83 278.50 2.06 6.19
K3 432270 6354652 3.0 92.37 277.10 2.38 7.13
K4 431730 6354415 3.0 92.70 278.10 2.04 6.12
K5 432030 6354415 4.1 93.29 382.48 1.99 8.14
K6 432270 6354415 4.5 92.56 416.50 1.78 8.02
K7 432530 6354415 3.0 90.67 272.00 2.21 6.63
K8 432780 6354415 2.3 90.30 207.69 1.83 4.21
K9 431470 6354160 3.5 91.54 320.40 2.39 8.36
K10 431730 6354160 3.1 93.33 289.32 1.98 6.14
K ll 432030 6354170 4.7 93.61 ‘439.95 1.94 9.11
K12 432280 6354170 3.4 92.72 315.26 2.31 7.85
K13 432530 6354175 3.3 92.92 306.64 2.24 7.39
K14 432780 6354175 3.0 91.23 273.70 2.08 6.24
K15 431480 6353905 3.6 92.47 332.90 1.80 6.48
K16 431730 6353920 4.2 92.72 389.44 2.09 8.77
K17 432035 6353920 3.3 93.93 309.97 2.32 7.64
K18 432280 6353930 2.9 94.02 272.66 2.62 7.60
K19 432530 6353930 2.7 92.67 250.22 2.22 5.99
K20 432780 6353930 2.4 91.25 219.00 2.44 5.85
K21 431190 6353660 3.6 91.76 330.34 1.99 7.17
K22 431440 6353660 3.4 92.46 314.38 2.20 7.48
K23 431735 6353660 4.0 92.43 369.70 2.11 8.42
K24 432035 6353665 2.6 93.04 241.90 2.40 6.23
K25 432290 6353650 2.6 91.76 238.58 2.16 5.62
K26 431200 6353390 4.0 93.28 373.10 2.27 9.07
K27 431450 6353400 4.0 90.75 363.00 2.58 10.30
K28 431745 6353400 4.0 92.65 370.60 2.47 9.89
K29 431210 6353200 1.3 92.07 119.69 2.15 2.79
K30 431440 6353200 1.7 . 91.78 119.32 2.83 3.63
E12A 430940 6353150 2.3 92.28 212.24 2.90 6.63
E13 431520 6353160 0.5 87.40 43.70 3.20 1.60
E15 430820 6353600 1.5 87.50 131.25 1.27 2.67
E18 432640 6354300 3.4 91.63 311.53 3.30 11.21
E20 432480 6354910 3.4 86.95 295.64 2.40 8.15
E21 432050 6354920 1.2 90.20 108.24 6.67 8.00
M21 431035 6353450 3.2 90.80 290.56 3.73 11.93
M22 431015 6353160 2.2 90.80 199.76 2.84 6.24
M25 431620 6354370 2.0 92.10 184.20 0.70 1.40
M26 431280 6354140 1.9 92.10 174.99 0.72 1.36
M28 431650 6354820 2.2 90.40 193.88 0.60 1.32
M3 7 432310 6354930 4.2 91.60 202.40 1.34 5.64

Holes omitted

TOTAL 126.2 AV 91.82 11399.73
AV 90.33

M23 & M33 - outside limit
M35 only 2.8m deep - should have been 4.0m
M36 4.0m deep - should have been 2.5m
E17 - K5 used
M24 - K16 used
M34 - K18 used
E14 -K24used
E14A-K25used

AV 2.29 TOTAL 279.5 
AV 2.20



TABLE 4

NORTH MINE SITE, TONNAGE CALCULATIONS

Thickness (m) Area Volume S.G. Tonnes
Range Av (sq.m) (cu.m)

+0.5-1.0 0.75 723836 542877 1.32 716598
+1.0-1.5 1.25 637750 797188 1.32 1052288
+1.5-2.0 1.75 845594 1479790 1.32 1953323
+2.0-2.5 2.25 810641 1823942 1.32 2407603
+2.5-3.0 2.75 444795 1223186 1.32 1614606
+3.0-3.5 3.25 146598 476444 1.32 628906
+3.5 3.7 67253 248836 1.32 328464

TOTAL 3676467 6592263 8701788

TABLE 5

NORTH MINE SITE, METRE PERCENT

NOT APPLICABLE



TABLE 6

NORTH MINE SITE - AVERAGE METRE-PERCENT
Hole no. Easting Northing Depth (m) Hole Average 

CaS04(2H20)
Metre % 

CaS04(2H20)
Hole Average 

NaK(Cl)
Metre % 
NaK(Cl)

K31 429170 6358740 2.3 92.53 212.81 1.90 4.38
K33 429795 6358780 1.7 92.20 156.74 2.02 3.44
K34 430090 6358795 1.6 93.20 149.12 2.21 3.53
K35 430395 6358805 1.8 92.99 167.38 2.29 4.13
K36 429180 6358450 2.9 94.83 275.01 1.77 5.14
K37 429480 6358470 2.8 94.48 264.54 1.86 5.21
K38 429810 6358580 3.0 95.13 285.40 1.56 4.67
K39 430105 6358440 1.8 94.44 170.00 1.63 2.93
K40 430410 6358510 2.5 89.02 222.55 1.95 4.88
K41 429190 6358100 2.8 93.31 261.28 1.92 5.37
K42 429490 6358170 3.0 94.10 282.30 2.03 - - 6.09
K43 430120 6358150 1.6 93.40 149.44 1.92 3.07
K44 430420 6358160 2.4 93.97 225.52 1.65 3.95
K45 430720 6358170 2.4 90.15 216.36 2.19 5.26
K46 428980 6357790 2.0 91.60 183.20 2.30 4.59
K47 429200 6357800 2.0 92.85 185.70 1.96 3.91
K48 429495 6357915 1.6 93.26 149.22 1.76 2.82
K49 429790 6357930 2.0 94.35 188.70 1.83 3.66
K50 430130 6357850 2.8 93.82 262.70 1.82 5.10
K51 430470 6357840 2.0 93.40 186.80 2.30 4.60
K52 430780 6357850 3.0 93.57 280.70 1.48 4.44
K53 429210 6357500 1.5 91.80 137.70 2.09 3.14
K54 429850 6357430 2.6 93.61 243.38 2.57 6.67
K55 430145 6357550 3.6 93.77 337.58 2.25 8.10
K56 429380 6357180 3.9 94.94 370.28 1.57 6.12
K57 429510 6357320 2.4 92.40 221.76 2.15 5.15
K58 429860 6357225 4.0 89.88 359.50 2.22 8.86
K59 430155 6357230 3.5 93.47 327.15 2.32 8.13
K60 430490 6357250 2.4 90.96 218.30 2.00 4.80
K61 429525 6356910 1.7 89.56 152.25 2.42 4.11
K62 429880 6356920 2.0 90.80 181.60 2.45 4.90
K63 429520 6356510 2.0 92.15 184.30 2.01 4.02
K64 430195 6356740 3.0 91.40 274.20 2.07 6.21
K65 430510 6356660 3.0 92.27 276.80 2.25 6.74
M43 430615 6356410 2.7 93.30 251.91 2.63 7.11
M44 430240 6356450 2.7 92.80 250.56 3.57 9.63
M47 429700 6356660 2.3 91.20 209.76 4.51 10.37
M50 431025 6357820 2.7 94.60 255.42 3.07 8.30
M52 430690 6358300 2.1 93.70 196.77 3.18 6.68
M55 429960 6358740 2.5 95.50 238.75 3.20 7.99
M57 430070 6358290 2.8 89.50 250.60 3.35 9.38
M58 429860 6357760 2.2 94.70 208.34 1.40 3.08
M61 429370 6357480 2.4 92.40 221.76 3.61 8.66
M69 429740 

Holes omitted

6359050 2.2 94.80 208.56 
TOTAL 108.2 AV 92.87 10052.70

AV 92.91
- K32, M45, M46, M51, M62-65, M68 - outside limit
- M49 3. lm deep - should have been 2.0m 
-M56 -K31 used
M59 - K42 used 
M60 - K46 used 
M49 -K51 used 
M48 - K59 used

2.70 
AV 2.30

5.95
TOTAL 250.29 

AV 2.28



AVERAGE GRADE

Calculated average grades from metre-percent using MICROMINE are marginally too 
high at 97.0% for South Mine Site and far too high at over 100% for North Mine Site.. 
Because there were no holes drilled in the marginal thin low grade zones, 
MICROMINE was unable to contour the lower values realistically and hence, 
calculations were biased to the thicker higher grade central zones. Hand contouring is 
able to cope with this situation.

At other lake gypsum deposits, average grade derived from metre-percent contours is 
marginally higher than grade calculated either arithmetically or from gypsum percent 
contour plans or by areas of influence.

Accordingly, a conservative average grade of 93.0% gypsum has been adopted for 
both mine sites as compared below.

South

North

Area C (Olliver et al 1985 & 1988) 87.0
Mine site (1996) 92.0
Hole average 91.8
Metre-percent average 90.3
MICROMENE 97.0
ADOPTED 93.0

Area A (Olliver et al 1985 & 1988) 92.7
Mine site (1996) not calculated
Hole average 92.9
Metre-percent average 92.9
MICROMINE +100.0
ADOPTED 93.0



APPENDIX B

DRILLING PROGRAMS



1. SADM 1959

During February-March 1959, SA Dept of Mines drilled 135 holes (designated Ml- 
135) in Lakes Purdilla and Tooma with the Proline machine auger rig (Forbes, 1959 
& 1960).

A chisel-shaped bit penetrated the wet lake sediments fairly readily but stopped at 
hard ‘bedrock’ limestone. A serious disadvantage was the inability to recover 
samples below about 2m. Hence, the recorded thickness of gypsum must be 
suspect. Hole M51 reached hard limestone at 4.3m but on checking with a hand 
auger the base of gypsum was 1.8m underlain by 2.5m of unconsolidated calcareous 
sediment.

2. Elcor 1969

During April-May 1969, Elcor drilled 31 holes (designated E l-31) in the southern 
half of Lake Purdilla by pushing NX-casing with a small diamond coring rig (Hall et 
al, 1970).

Many holes were completed without operating the rig. A number of days were 
wasted in recovery of the rig bogged in the southwestern portion of the lake. Total 
depth ranged from 0.6m in E13 to 5.2m in E17. Core recovery was generally 
satisfactory, although was moderate in the lower parts of each hole. Sludge 
samples were collected where core recovery was poor.

3. Push-tube, 1997

During January 1997, 30 holes (designated Kl-30) were pegged on a 200-300m 
grid at the South Mine Site based on the north-south property boundary fence 
ensuring that several of the 1959 and 1969 holes were duplicated (Plates 1 2 3 & 
4).

On 17 January 1997, the writer assisted by Susan Olliver, Colin Kammerman and 
Malcolm Kammerman commenced hand drilling by hammering 32mm PVC tube 
into the surface of the lake. This method has been used successfully to explore 
gypsum lakes elsewhere in South Australia. Maximum depth reached was 3.7m.

However, at the 8 sites attempted on Lake Purdilla, final depth varied from only 
0.4m to a maximum of 1,49m well short of target depth (Plates 3 & 4).

The increasing abundance of large crystal aggregates with depth prevented 
penetration of the PVC tube. In fact, in the final hole the tube had been pinched and 
closed at 0.94m.

4. M achine Auger, 1997

During February 1997, a total of 65 holes were completed over 2.5 days, 30 holes 
(K1-K30) at South Mine Site and 35 holes (K31-K65) on a similar grid at North 
Mine Site (Plates 5, 6, 7 & 8).

A brand new Edson CP 10 machine auger rig mounted on a 4WD Toyota 
Landcruiser Tray Top was operated by Jim McLeod (McLeod Field Services,



Crystal Brook). Assistance was provided by Susan Olliver and Fred Crossman.

Auger flights were 2m long and 11,4cm in diameter. In general, samples were 
collected over lm intervals. Care was taken to scrape all material adhering to the 
flights in the deeper, wetter sections. Occasionally, very little sample was obtained.

A star bit of 12.7cm diameter was used for day one but was replaced by a clay spiral 
bit for day two which produced a better sample.

Geological logs comprise Appendix C and hole locations are shown on figures 5 
and 6.

For the machine auger holes, gypsum thickness varied 
from 1.3m in K30 to 4.7m in K11 - south 

•  from 1,5m in K53 to 4.0m in K58 - north

All holes reached the base of the gypsum except K14 and K64 which were stopped 
marginally higher.

The geological sequence from surface was as follows.

Thickness (m)
0.0-0.08 
0.3-1.0

0.5-1.0

0 .0- 2.7

0.1-0.7 
base

discoloured gypsite - not present in many holes 
white friable unlaminated to indistinctly laminated fine to 
coarse gypsarenite. Occasional layers and individual large 
gypsum crystals.
grey laminated coarse gypsarenite less friable, with red, black 
and white banding and layers of large gypsum crystals.
Difficult to define base with underlying unit.
grey mass of gypsum crystals grading to crystal aggregates and
layers of rock gypsum.
white calcareous clay, occasionally sand
hard calcrete, occasionally soft.

South Mine Site forms an elliptical sub-basin orientated northeast - southwest about 
2.6km long, up to 1.6km wide with a maximum depth of about 5m (fig 5 and 7). 
There are no islands (fig 5, Plates 1-6). Much of the surface is littered with large 
gypsum crystals (Plates 4, 5, 6). Samphire is restricted to the north eastern 
margins.

North Mine Site forms a series of interconnected sub-basins about 3 km north-south 
and 2.5km east-west (fig 10). There are two islands and a number of lunette 
gypsum dunes (fig 6, Plates 9-12).

Deepest zone of 3.5m to 4.0m forms an arc south of the islands linking holes K55, 
K56 and K58 (fig 10).
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Machine Auger Holes, February 1997



PUSH TUBE HOLES

Interval (m) Lithology %  Gypsum % Salt

Hole no K21
0.0-0.60 white fine to coarse gypsarenite 91.40 2.52.
0.60-0.94 grey coarse to very coarse gypsarenite 93.10 2.17

EO H  0.94m - PVC tube pinched & closed.

Hole no K22
0.00-0.08 black to brown fine gypsarenite with large 

crystals at base
92.00 2.31

0.08-0.66 white fine gypsarenite with scattered large 
crystals to 0.13m

88.90 4.34

0.66-1.25 grey fine to coarse gypsarenite 92.30 2.27
EO H  1.25m

Hole no K23
0.00-0.02 dark brown fine gypsarenite
0.02-0.19 grey fine gypsarenite with large crystals 90.80 3.11
0.19-0.70 white fine to medium gypsarenite 91.90 2.55
0.70-1.40 grey fine to coarse gypsarenite with 

scattered large crystals especially at 1.0m
94.10 2.51

EO H  1.40m Tube reached 1.45m but lost 0.05m of core

Hole K26
0.00-0.07 grey brown fine gypsarenite
0.07-0.26 pale grey bedded coarse gypsarenite 92.50 3.26
0.26-0.54 white fine/med. gypsarenite 90.80 2.56
054-1.45 pale grey to grey fine/coarse gypsarenite 

with crystals
92.10 2.72

EO H  1.45m

Hole no K27
0.00-0.20 grey banded fine gypsarenite 91.90 2.79
0.20-0.60 white fine/med gypsarenite 91.20 2.64
0.60-1.45 grey fine/coarse gypsarenite with scattered 

crystals
93.20 2.90

EO H  1.45m Tube to 1.52m but lost 0.07m of core

Hole no K28
0.00-0.02 brown fine gypsarenite
0.02-0.35 white fine/med gypsarenite 90.60 3.40
0.35-1.49 grey crystals 92.60 3.46

EO H  1.49m Tube to 1.56m but lost 0.07m of core



Interval (m) Lithology %  Gypsum % Salt

Hole no K29
0.00-0.07

0.07-0.37

grey to pale brown fine gypsarenite with
pink gastropods
white fine/med gypsarenite

90.70 3.64

0.37-0.66 grey fine/coarse gypsarenite
EOH 0.66m

91.30 3.83

Hole no K30
0.00-0.03
0.03-0.33
0.33-0.35

brown fine gypsarenite 
white coarse gypsarenite 
grey coarse gypsarenite

88.60 3.66

EO H  0.35m Tube to 0.40m but lost 0.05m of core

M ACHINE AUGER HOLES

Interval (m) 

Hole no K1

Lithology %  Gypsum % Salt

0.00-1.00 white gypsarenite to 0.8m, grey below 94.00 1.90
1.00-2.00 grey gypsarenite, coarser with brown 

patches
92.10 2.35

2.00-4.00 

Hole no K2

wet gypsarenite - poor sample
EOH 4.00m grey calcareous clay

93.90 1.71

0.00-1.00 white gypsarenite 91.70 2.48
1.00-2.00 grey gypsarenite, coarser 92.80 2.02
2.00-3.00 

Hole no K3

wet gypsarenite - poor sample
EO H  3.00m grey-white calcareous clay

94.00 1.69

0.00-1.00 white gypsarenite to 0.9m, grey below 92.10 2.41
1.00-2.00 grey gypsarenite, coarser with large crystals 91.50 2.71
2.00-3.00 pale grey milled gypsum crystals

EO H  3.00m grey-white calcareous clay
93.50 2.01

Hole no K4
0.00-1.00 White to grey gypsarenite 9L40 2.02
1.00-2.00 grey gypsarenite, coarser with large crystals 

and a few small pink gastropods
92.90 1.98

2.00-3.00 as above
EO H  3.00m white-grey calcareous clay

93.80 2.12



Interval (m) Lithology %  Gypsum % Salt

Hole no K5
0.00-1.00 white gypsarenite, grey at base 92.30 1.87
1.00-2.00 grey gypsarenite, coarser 93.70 1.88
2.00-3.00 as above 94.40 1.75
3.00-4.10 wet - poor sample

EO H  4.10m hard  silicified calcrete
92.80 2.40

Hole no K6
0.00-1.00 white gypsarenite, grey below 0.9m 92.10 1.87
1.00-2.00 grey damp gypsarenite, coarser 93.40 1.89
2.00-3.00 as above 93.30 1.80
3.00-4.50 wet, grey gypsarenite - poor sample

EO H  4.5m hard  silicified calcrete
92.20 1.64

Hole no K7
0.00-1.00 white gypsarenite grey below 0.8m 90.90 2.40
1.00-2.00 grey gypsarenite, coarser 92.80 2.33
2.00-3.00 as above 88.30 1.90
3.00-3.90 

Hole no K8

wet, no sample
EOH 3.90m hard  ? calcrete

0.00-1.00 white gypsarenite 89.00 1.82
1.00-2.00 grey gypsarenite, coarser 91.30 1.84
2.00-2.70 

Hole no K9

as above, minor contamination with 
underlying calcareous sand/clay - base of 
gypsum probably at 2.30m

EO H  2.70m hard  calcrete

85.10 1.82

0.00-1.00 white gypsarenite 90.90 1.81
1.00-2.00 grey gypsarenite, coarser wet at 1.6m 90.50 2.39
2.00-3.00 as above, wet 92.70 1.93
3.00-3.50 

Hole no K10

grey gypsum crystals
EO H  3.50m calcrete

92.60 2.34

0.00-1.00 white gypsarenite, grey below 0.8m 92.20 2.02
1.00-2.00 grey gypsarenite, coarser 93.50 2.14
2.00-3.10 wet as above 94.20 1.80

EO H  3.10m white calcareous clay



Interval (m) Lithology %  Gypsum % Salt

Hole no K l l
0.00-1.00 white gypsarenite 92.70 2.05
1.00-2.00 grey gypsarenite, coarser hard crystalline 

layer at 1.6m
92.80 2.05

2.00-3.00 wet as above 95.50 1.81
3.00-4.70 

Hole no K12

wet grey gypsum crystals
EO H  4.70m clay over hard  calcrete

93.50 1.88

0.00-1.00 white gypsarenite, grey below 0.8m 92.70 2.31
1.00-2.00 grey gypsarenite, coarser, minor brown 92.50 2.73
2.00-3.40 as above

EO H  3.40m white clay
92,90 2.01

Hole no K13
0.00-1.00 white gypsarenite, grey below 0.8m 91.10 2.70
1.00-2.00 grey gypsarenite, coarser 92.30 2.48
2.00-3.00 as above 94.80 1,70
3.00-3.50 as above, contaminated with calcareous 

material. Base of gypsum probably 3.30m 
EO H  3.50m clay over hard  calcrete

80.90 2.22

Hole no K14
0.00-1.00 white gypsarenite, grey at base 90.50 2.22
1.00-2.00 grey gypsarenite, coarser 91.70 1.86
2.00-3.00 as above

EO H  3.00m still in gypsum, base probably at
91.50

3.10m
2.16

Hole no K15
0.00-1.00 white gypsarenite, grey below 0.9m 92.20 1.69
1.00-2.00 grey gypsarenite, coarser 92.00 1.97
2.00-3.00 as above 93.20 1.70
3:00-3.60 as above 92.50 1.86

EOH 3.60m white-grey calcareous clay

Hole no K16
0.00-1.00 white gypsarenite 91.80 1.91
1.00-2.00 grey gypsarenite, coarser 92.10 2.04
2.00-3.00 wet grey gypsum crystals 94.30 1.89
3.00-4.20 wet large gypsum crystals 92.70 2.41

EO H  4.20m grey calcareous clay over yellow clay



Interval (m) Lithology %  Gypsum % Salt

H o le n o K l?
0.00-1.00 white gypsarenite 89.90 2.37
1.00-2.00 grey gypsarenite, coarser 95.00 2.69
2.00-3.00 as above wet 96.00 2.07
3 00-3.30 as above 96.90 1.71

EO H  3.30m hard  calcrete

Hole no K18
0.00-1.00 white gypsarenite 92.90 2.91
1.00-2.00 grey gypsarenite, coarser 93.90 2.73
2.00-2.90 as above 95.40 2.18

EO H  2.90m grey calcareous clay

Hole no K19
0.00-1.00 white gypsarenite, grey at base 92.10 2.67
1.00-2.00 grey gypsarenite with large gypsum crystals 94.40 1.90
2.00-2.70 as above 91,60 2.02

EO H  2.70m hard  calcrete

Hole no K20
_

0.00-1.00 white gypsarenite, grey below 0;7m 91.00 2.29
1.00-2.00 grey gypsarenite, coarser 92.00 2.63
2.00-2.60 as above, wet - minor calcareous 90.00 2.32

contamination, base of gypsum at 2.40m 
EO H  2.60m calcareous sand/clay

Hole no K21
0.00-1.00 white gypsarenite, grey below 0.6m 91.90 1.84
L00-2.00 grey gypsarenite, coarser 91.40 2.29
2.00-3.60 as above, wet 91.90 1.90

Hole no K22
0,00-1.00

EO H  3.60m clay on hard  calcrete

white gypsarenite, grey below 0.7m 92.00 2.11
1.00-2.00 grey gypsarenite, coarser 92.60 2.23
2.00-3.00 as above, wet 93.20 2.25
3.00-3.40 as above, wet 92.70 2.21

Hole no K23

EO H  3.40m grey clay on hard  calcrete

0.00-1.00 white gypsarenite to 0.8m, grey below 90.00 2.40
1.00-2.00 grey gypsarenite with hard crystalline layers 92.90 2.03
2.00-3.00 grey gypsarenite 93.70 2.11
3.00-4.00 grey gypsum crystals 93.10 1.88

EOH 4.00m grey and white clay over calcrete



Interval (m) Lithology %  Gypsum % Salt

Hole no K24
0.00-1.00 white gypsarenite to 0.7m, grey below 92.20 2.50
1.00-2.00 grey gypsarenite, coarser 93.60 L77
2.00-2.60 as above 93.50 1.96

EO H  2.60m hard  calcrete

Hole no K25
0.00-1.00 white gypsarenite 89.70 2.36
1.00-2.00 grey gypsarenite with large gypsum crystals 92.30 2.02
2.00-2.60 as above wet 94.30 2.07

EO H  2.60m white clay

Hole no K26
0.00-1.00 white gypsarenite to 0.7m, grey below 93.70 2.11
1.00-2.00 grey gypsarenite 92.90 2.56
2.00-3:00 as above 93.90 2.26
3.00-4.00 as above 92.60 2.14

EO H  4.00m hard  calcrete

Hole no K27
0.00-1.00 white gypsarenite 91.40 2.49
1.00-2.00

<
grey gypsarenite, coarser hard gypsite layer 
at 2.00m

91.70 2.99

2.00-3.00 grey gypsarenite 87.20 2.17
3.00-4.00 as above, with hard crystalline layers 92.70 2.65

EO H  4.00m grey calcareous clay

Hole no K28
0.00-1.00 white gypsarenite, wet & grey at base 93.10 2.70
1.00-2.50 grey gypsum crystals 90.90 2.37
2.50-4.00 as above 94.10 2.42

EO H  4.00m hard  calcrete

Hole no K29
0.00-1.00 white gypsarenite to 0.3m, wet & grey 

below
92.00 1.98

1.00-1.30 grey wet gypsum crystals 92.10 2.71
1.30-2.00 

Hole no K30

grey clay
EO H  2.00m hard  calcrete

0.00-1.00 white gypsarenite to 0.4m, grey below 91.70 2.72
1.00-1.70 grey gypsarenite

EO H  1.70m hard  calcrete
91.90 2.98



Interval (m) Lithology % Gypsum %Salt

Hole no K31
0.00-1.00 white gypsarenite to 0.8m, grey below 93.10 1.94
1.00-2.00 grey gypsarenite 91.90 1.92
2.00-2.30 as above

EOH 2.30m Clay over silicified calcrete
92.70 1.72

Hole no K32
0.00-1.00 white gypsarenite to grey with brown 

calcareous layers
77.80 3.65

1.00-1.40 dark grey gypsarenite
EOH 1.40m black sandy clay

. 79.30 2.96

Hole no K33
0.00-1.00 white to grey gypsarenite 92.20 1.83
1.00-2.00 

Hole no K34

grey gypsarenite with calcareous sand/clay 
at base of gypsum probably at 1.7m

EOH 2.10m hard calcrete

71.00 2.30

0.00-i:00 white gypsarenite 92.90 2.52
1.00-1.60 

Hole no K35

grey gypsarenite
EOH 1.60m clay over hard calcrete

93.70 1.73

0.00-1.00 white gypsarenite 92.90 2.67
1.00-1.80 grey gypsarenite 93.10 1.82
1.80-1.90 grey-black calcareous sand

EOH 1.90m hard calcrete '

Hole no K36
0.00-1.00 white gypsarenite 92.60 2.15
1.00-2.00 grey gypsum crystals, large 96.10 1.41
2.00-2.90 as above 95.90 1.76
2.90-3.00 grey calcareous clay

EOH 3.00m hard calcrete
• “

Hole no K37
0.00-1.00 white coarse gypsarenite 92.60 1.78
1.00-2.00 as above 95.30 1.92
2.00-2.80 grey coarse gypsum crystals 95.80 1.91
2.80-2.90 grey calcareous clay

EOH 2.90m hard calcrete
- “



Interval (m) Lithology %  Gypsum % Salt

Hole no K38
0.00-1.00 white coarse gypsarenite 93.90 1.69
1.00-2.00 grey coarse gypsum crystals 95.80 1.49
2.00-3.00 wet, gypsum crystals, minor gastropods - 

hardly any sample
EOH 3.00m calcareous clay

Hole no K39
0.00-1.00 white coarse gypsarenite 94.00 1.70
1.00-1.80 grey coarse gypsarenite 95.00 1.54
1.80-2.20 

Hole no K40 -

grey/brown calcareous sand/clay
EO H  2.20m hard  calcrete

above 0.2m above lake surface
0.00-1.00 white gypsarenite, fine at top 90.60 2.15
1.00-2.00 grey gypsarenite 90.90 1.81
2.00-2.80 as above but with calcareous contamination 

- base of gypsum at 2.5m
82.10 1.84

2.80-3.00 

Hole no K 4 i

soft limestone
EO H  3.00m hard  calcrete

0.00-1.00 white fine to coarse gypsarenite 92.80 2.12
1.00-2.00 white to grey coarse gypsarenite 94.80 1.49
2.00-2.80 grey as above 92.10 2.20
2.80-3.00 soft limestone

EO H  3.00m hard  calcrete
— •

Hole no K42
0.00-1.00 white gypsarenite 93.30 2.62
1.00-2.00 grey gypsarenite 94.50 1.50
2.00-3.00 grey gypsarenite

EOH 3.00m grey calcareous clay
94.50 1.97

Hole no K43
0.00-1.00 white gypsarenite 93.10 1.92
1.00-1.60 pale grey with brown/orange gypsarenite 93.90 1,92
1.60-1.70 grey calcareous clay

EO H  1.70 hard  calcrete



Interval (m) Lithology %  Gypsum % Salt

Hole no K44
0.00-1.00 white gypsarenite 92.80 2.26
1.00-2.00 pale grey gypsarenite with large gypsum 

crystals
94.80 1.69

2.00-2.40 Crystalline gypsum, wet - hardly any 
sample

“ “

2.40-3.00 wet - calcareous clay
EO H  3.00m clay

Hole no K45
0.00-1.00 white to pale brown gypsarenite 92.60 2.32
1.00-2.00 grey to white gypsarenite 88.40 1.81
2.00-2.80 as above but with calcareous contamination 70.80 2.83

& black sand. Base of gypsum probably 
2.40m

EO H  2.80m hard  calcrete

Hole no K46
0.00-1.00 white gypsarenite with large gypsum 

crystals
90.90 2.35

1.00-2.00 grey gypsum crystals 92.30 2.24
2.00-2.10 

Hole no K47

limestone
EO H  2.10m hard  calcrete

0.00-1,00 white gypsarenite with large crystals to 
0.8m, grey below

92.10 1.97

1.00-2.00 grey gypsum crystals, large
EOH 2.00m clay over hard  calcrete

93.60 1.94

Hole no K48
0.00-1.00 white gypsarenite with large crystals 91.20 1.91
1.00-1.60 grey gypsum crystals

EO H  1.60m clay over hard  calcrete
96.70 1.51

Hole no K49
0.00-1.00 white gypsarenite with large crystals 92.90 2.12
1.00-2.00 grey gypsum crystals 95.80 1.52
2.00-2.10 grey calcareous clay

EO H  2.10m hard  calcrete
“ -



Interval (m) Lithology % Gypsum %Salt

Hole no K50
0.00-1.00 white gypsarenite to 0.9m, grey below with 

large crystals
91.80 1.98

1.00-2.00 grey gypsum crystals with hard crystalline 
layer at 1.8-2.0m

94.90 1.90

2.00-2.80 grey gypsum crystals, large 95.00 1.49
2.80-3.00 

Hole no K51

soft limestone/clay
EOH 3.00m hard calcrete

0.00-1.00 white to grey gypsarenite with large 
crystals at base

91.90 2.54

1.00-2.00 grey gypsum crystals, large 94.90 2.06
2.00-2.60 grey hard crystalline gypsum - hardly any 

sample
“ “

EOH 2.60m hard calcrete

Hole no K52
0.00-1.00 White to grey gypsarenite 93.30 2.07
1.00-2.00 grey gypsum crystals, large 93.50 2.32
2.00-3.00 

Hole no K53

as above, no sample
EOH 2.80m hard calcrete

0.00-1.00 white gypsarenite 90.60 2.00
1.00-1.50 grey gypsarenite with large crystals 94.20 2.27
1.50-1.60 

Hole no K54

grey calcareous clay
EOH 1.60m hard calcrete

0.00-1.00 white gypsarenite 92.60 2.42
1:00-2.00 grey gypsarenite 94.50 2.52
2.00-2.60 grey gypsum crystals 93.80 2.89
2.60-2.80 grey calcareous clay

EOH 2,80m hard calcrete
—

Hole no K55
0.00-1.00 white to pale grey gypsarenite 92.00 2.66
1.00-2.00 grey coarse gypsum crystals 93.90 2.24
2.00-3.60 as above - base of gypsum probably 3.40m 

EOH 3.60m hard calcrete
94.80 2.00



Interval (m) 

Hole no K56 -

Lithology

on island

%  Gypsum % Salt

0.00-1.00 brown fine gypsarenite to 0,5m, white 
below

97.40 1.53

1.00-2.00 off white - pale brown gypsarenite 94.80 1.92
2.00-3.00 grey gypsarenite 95.00 1.19
3.00-3.90 as above 92:20 1.64
3.90-4.00 

Hole no K57

grey calcareous clay
EO H  4.00m hard  calcrete

0.00-1.00 white gypsarenite with large crystals 93.80 1.92
1.00-2.40 grey gypsum crystals 91.40 2.31
2.40-2.50 grey calcareous clay

EO H  2.50m hard  calcrete '

Hole no K58
0.00-1.00 white gypsarenite to 0.5m, grey below 90.30 2.44
1.00-2.00 grey coarse gypsarenite 89.40 2.68
2.00-4.00 wet grey gypsum crystals - hardly any 

sample
89.90 1.87

4.00-4.10 no sample probably clay
EO H  4.10m hard  calcrete '

Hole no K59
0 .00-1.00 white gypsarenite, coarse grey at base 93.50 2.58
1.00-2:00 grey coarse gypsum crystals 94.90 2.53
2.00-3.50 as above

EO H  3.5m hard  calcrete
92.50 2.01

Hole no K60
0.00-1.00 white gypsarenite, grey and coarser at base 90.90 1.75
1.00-2.40 grey gypsum crystals 91.00 2.18
2.40-2.60 

Hole no K61

grey calcareous clay
EO H  2.60m hard  calcrete

0.00-1.00 white gypsarenite 88.20 2.60
1,00-1.70 grey coarse gypsarenite 91.50 2.16
1.70-1.80 grey calcareous clay

EO H  1.80m hard  calcrete
- -



Interval (m) Lithology %  Gypsum % Salt

Hole no K62
0.00-1.00 white gypsarenite, grey below 0.8m 89.80 2.57
1.00-2.00 grey coarse gypsum crystals with hard layer 

at 1.7m
91.90 2.33

2.00-2.30 as above - no sample hard at 2. lm -
2.30-3.00 calcareous clay - no sample

EO H  3.0m hard  calcrete
” •

Hole no K63
0.00-1.00 white gypsarenite 91.60 2.14
1.00-2.00 grey coarse gypsarenite 92.70 1.88
2.00-2.50 ?calcareous clay - no sample

EO H  2.50m hard  calcrete ' '

Hole no K64
0.00-1.00 brown gypsarenite to white to grey at base 89.90 2.44
1.00-2.00 grey coarse gypsarenite 92.10 2.08
2.00-3.00 grey coarse gypsum crystals

EO H  3.00m gypsum crystals
92.20 1.69

Hole no K65
0.00-1.00 white gypsarenite 91.80 2.48
1.00-2.00 grey coarse gypsarenite 92.90 2.17
2.00-3.00 grey gypsum crystals with large pieces 92.10 2.09
3.00-3.30 grey calcareous clay - -

EO H  3.30m hard  calcrete



APPENDIX D

CHEMICAL ANALYSIS

ALS Reports ST18079 11/04/97 

AM18079 20/05/97 

ST18803 12/06/97 

ST18915 25/06/97

ST18945 23/06/97



A total of 205 samples were submitted to Australian Laboratory Service Pty Ltd (ALS)
-  19 from pushtube holes
-  186 from machine auger holes

Samples were analysed as follows -

1. assay by acid digest.
2. samples are dried at 250°C.
3. gypsum (CaSCL. 2H20) is calculated from S content.
4. CaC03 is the stoichiometric excess of calcium after gypsum is calculated - 

expressed as carbonate.
5. MgCOs is magnesium, expressed as carbonate.
6. NaCl is sodium, expressed-as chloride.
7. KC1 is potassium, expressed as chloride.
8. AI2O3 is aluminium, expressed as oxide.
9. Fe2C>3 is iron, expressed as oxide.



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
LABORATORY AMENDED

BATCH NUMBER AMI 8.0 7 9
CONTACT: MR J  QL L I VER SUB BATCH 0

CLIENT: QL L I VE R GEOLOGICAL SERVICES No. O F SAMPLES 186
ADDRESS: DATE RECEIVED 1 9 / 0 5 / 9 7

PO BOX 24 DATE COM PLETED 2 0 / 0 5 / 9 7
MCLAREN VALE SA 5171

ORDER No.: SAMPLE T Y P E G Y P SUM PR O JECT

ELEM ENT CaS04. 2H20 CS.C0o MgC03 NaCl KC1 Fe203
SAMPLE N U M B E R UNIT % % % % % %

METHOD M290 M290 M290 M290 M290 M290
L.O.R. 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1

K1 0 - 1 94.00 3.22 0.80 1.83 0 . 0? ' 0 . 0 2
K1 1 - 2 92.10 4.50 0.95 2 . 2 0 0.15 0.06
K1 2-4 93.90 3.40 0.92 1.60 0 . 1 1 0.05
K2 C - l 91.70 4.51 1 . 2 0 2.32 0.16 0.06
K2 1 - 2 92.80 4.24 0.85 1.92 0 . 1 0 0.08
K2 2-3 94.00 3.27 0.94 1.60 0.09 0.05
K3 0 - 1 92.10 4.28 1.07 2.32 0.09 0.06
K3 1 - 2 91.50 4.39 1.28 2.61 0 . 1 0 0.06
K3 2-3 95.50 "a — 0.93 1.92 0.09 0.03
K4 0 - 1 91.40 5.49 0.95 1.91 O . l i 0.05
K4 1 - 2 92.90 4.14 0 . 8 8 1.91 0.07 0.04
K4 2-3 93.80 3.08 0.95 2.05 0.07 0.03
K5 0 - 1 92.30 4.81 1 . 0 0 1.85 0 . 0 2 0.04
K5 1 - 2 93.70 3.39 0.77 1 . 8 6 0 . 0 2 0.04
K5 2-3 94.40 2.99 0.76 1.70 0 . 0 5 0.04

K5 3- 4 . 1 92.80 3.47 1.07- 2.33 0.07 0.04
K6 0 - 1 92.10 5.07 0.89 1.84 0.03 0.04
K6 1 - 2 93.40 3.84 0.77 1.84 0.05 0.05
K6 2-3 92.70 . 2 . 8 8 0 . 8 6 1.73 0.07 0 . 0 4

K6 3- 4 . 5 92.20 4.47 0 .8 6 1.54 0 . 1 0 0 . 0 4
K7 O - l 90.90 5.46 1 . 0 0 2.29 0 . 1 1 0 . 0 4
K7 1 - 2 92.80 . 3.88 0.95 2.30 0.03 0.04
K7 2-3 88.30 6.72 0.98 1.87 0.03 0.06
K8 0 - 1 89.00 7.65 1 .35 1.73 .0.09 0 . 0 8
K8 1 - 2 91.30 5.63 0.84 1.78 0.06 0 . 0 4

K8 2 - 2 . 7 85.10 9.45 1.14 1.70 0 . 1 2 0.07
K9 0 - 1 90.90 4.91 0.84 1.75 0.06 0 . 0 1
K9 1 - 2 90.50 5.65 1.03 2.28 0 . 1 1 0.03
K9 2-3 92.70 4'. 46 0.87 1.85 0.07 0.05

K9 3- 3 . 5 92.60 3.74 0.91 2.13 0 . 1 1 0.06

COMMENTS:

• This is the Final Report which

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

supersedes any preliminary reports with this batch number. 1 Results apply to sam ple(s) i py client

Cloncurry Laboratory
Phone: (077) 42 1 323 Fax: (077) 42 1685
Kaigooriie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 294: 
Townsville Laboratory
Phone: (07?) 79 9)55 Fax: (077) 79 9729

/‘- f i l l  pages of  thi s/neport
have been checkec 
approved f o r  r e id



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 2  of 1 4

CONTACT: MR J  0L LIVER 
CLIENT: OL L I VER GEOLOGICAL SERVICES 

ADDRESS:

PO BOX 24
MCLAREN VALE SA 5171

ORDER No.: SAMPLE TYPEG Y P S  U M

LABORATORY: 
BATCH NUMBER:

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

AMENDED
AM18079
0
186
1 9 / 0 5 / 9 7

2 0 / 0 5 / 9 7

SAMPLE NUMBERBER

ELEM ENT
UNIT

METHOD

L.O.R.

CaS04. 2H20 
%

M290
0 . 0 1

CaC03
%

M290
0 . 0 1

MgC03
%

M290
0 . 0 1

NaCl
%

M290
0 . 0 1

KOI
%

M290
0 . 0 1

Fe203
%

M290
0 . 0 1

K10 0 - 1 92.20 4.71 0.95 1.99 0.03 0.07
K10 1 - 2 93.50 3.48 0.84 2.09 0.05 0.06K10 2- 3 . 1 94.20 3.06 0.83 1.73 0.07 0.05Kl l 0 - 1 92.70 4.34 0 .8 8 I 99 0.06 0.04
KOO 1 - 2 92.80 3.58 0 .8 6 1.93 0 . 1 2 0.04
Kl l 2-3 95.50 1.85 0.70 1.77 0.04 0.09

K l l  3- 4 . 7 93.50 2.81 0.79 1.79 0.09 0.04
K12 0 - 1 92.70 4.00 0.93 2.19 0 . 1 2 0.04K1 2 1 - 2 92.50 3.37 0.93 2.61 0 . 1 2 0.05

K12 2- 3 . 4 92.90 3.81 0.82 1 . 8 6 0.15 0.05K13 0 - 1 91.10 4.52 1 . 0 0 2.52 0.18 0.06Ki3 1 - 2 92.30 4.17 0 .8 8 2.29 0.19 0.07K13 2-3 94.80 2.53 0.74 1.67 0.03 0.03K13 3- 3 . 5 80.90 . 12.51 1.18 2.09 0.13 0 . 1 2K14 0 - 1 90.50 4.49 1 . 0 0 2.13 0.09 0.06K14 1 - 2 91.70 4.50 0.94 1.76 0 . 1 0 0.06K14
K15

2-3
0 - 1

91.50
92.20

4.01
4.19

1 . 0 1
0.81

2 . 0 2
1.65

0.14
0.04

0.07
0.06K15 1 - 2 92.00 3.82 0.81 1.92 0 . 0 5 0.03

K15 2-3 93.20 3.69 0.81 1.64 0.06 0.05K15 3- 3 . 6 92.50 2.82 0.85 1.81 0.05 0.04K16 0 - 1 91.80 4.18 0 . 8 6 1.81 0 . 1 0 0.04K16 1 - 2 92.10 3.93 0.93 1.92 0.16 0.06
K l b 2-3 94.30 2.87 0.78 1.73 0.16 0.07K16 3- 4 . 2 92.70 3.41 1.03 2 . 2 0 0 . 2 1 0.07K17 0 - 1 89.90 4.78 0.91 2.14 0.23 0.06K17 1 - 2 95.00 1.35 0 . 8 8 2.61 0.08 0.03K17 2-3 96.00 1.08 0.82 1.99 0.08 0 04K17 3 - 3 . 3 96.90 0.61 0.72 1 . 6 6 0.05 0.04K18 0 - 1 92.90 2.57 0.90 2.80 0 . 1 1 0.05

COMMENTS:

» This is the Final Report which supersedes any preliminary reports with this batch number. » Results apply to sam ple(s) a s  submitted by client
Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1 389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

CioncurTy Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoortie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (0>7) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 3 of 1 4

CONTACT: MR J  OLLIVER 
CLIENT: O L L I V E R  GEOLOGICAL SERVICES 

ADDRESS:

PO BOX' 24
MCLAREN VALE SA 5171

ORDER No.: SAMPLE T Y P E G Y P S U M

LABORATORY 
BATCH NUMBER

SUB BATCH 

No. OF SAMPLES 

DATE RECEIVED 

DATE COM PLETED

PROJECT:

AMENDED
AM18079
0
186
19 / 0 5 / 9 7
2 0 / 0 5 / 9 7

ELEM ENT C a S 0 4 . 2 H 2 0 CaC03_ - M gC 0 3 N a C l KC 1 F e 2 0 3

SAMPLE NUMBER UNIT % % % % % %
METHOD M 290 M 290 M 290 M 290 M 2 9 0 M 2 9 0

L.O.R. 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1

K 1 8 1 - 2 9 3 . 9 0 2 . 1 2 0 . 9 3 2 . 6 6 0 . 0 7 0 . 0 4
K 1 8  2 - 2 . 9 9 5 . 4 0 1 . 5 8 0 . 7 3 2 . 0 9 0 . 0 9 0 . 0 4

K1 9 0 - 1 9 1 . 7 0 3 . 5 4 0 . 9 1 2 . 5 9 0 . 0 9 0 . 0 2
K 1 9 1 - 2 9 4 . 4 0 2 . 9 7 0 . 6 8 1 . 8 6 0 . 0 4 0 . 0 3

K 19 2 - 2 . 7 9 1 . 6 0 5 . 2 4 1 . 0 3 1 . 9 8 0 . 0 4 0 . 0 4
K 2 0 0 - 1 9 1 . 0 0 5 . 6 0 1 . 0 5 2 . 2 3 0 . 0 6 0 . 0 6
K 2 0  1 - 2 9 2 . 0 0 4 . 3 2 0 . 9 4 2 . 5 5 0 . 0 8 0 . 0 4

K 2 0  2 - 2 . 6 9 0 . 0 0 6 ^ 9 1 . 2 1 2 . 2 4 0 . 0 8 0 . 0 6
K21 0 - 1 c  i o n 4 . 6 6 0 . 8 1 1 . 8 1 0 . 0 3 0 . 0 3
K2 1 1 - 2 9 1 . 4 0 5 . 3 1 0 . 8 8 2 . 2 3 0 . 0 6 0 . 0 4

K2 1  2 - 3 . 6 9 1 . 9 0 4 . 9 2 0 . 8 8 1 . 8 4 0 . 0 6 0 . 0 6
K 2 2 0 - 1 9 2 . 0 0 4 . 9 2 0.85 2.05 0.06 0.04
K2 2  1 - 2 92.10 3.65 0.84 2.23 <0 . 0 1 0.03
K22 2-3 93.20 2.98 0 . 8 8 2 . 2 0 0.05 0.03

K22 3- 3 . 4 92.70 3.84 0 .8 6 2.15 0.06 0.04
K23 0 - 1 ' 90.00 6 .35 1 . 1 0 2.32 0.08 0.06
K23 1-2 92.90 3.93 0.80 1.97 0.06 0.06
K23 2-3 93.70 3.37 0.78 2.06 0.05 0.05
K23 3-4 93.10' 3.74 0.72 1.83 0.05 0.05
K24 0 - 1 92.20 4.38 0.82 2.47 0.03 0.03
K24 1 - 2 93.60 3.82 0.71 1.76 0 . 0 1 0.03

K24 2- 2 . 6 93.50 3.43 1.03 1.91 0.05 0.05
K25 0-1 89.70 6.34 0 . 8 8 2.32 0.04 0.04
K25 1-2 92.30 4.47 0.72 1.99 0.03 0.05

K25 2- 2 . 6 94.30 2.72 0.77 2 . 0 0 0.07 0.05
K26 0 - 1 93.70 3.38 0.76 2.08 0.03 0.03
K26 1 - 2 92.90 3.61 0 . 8 6 2.55 0 . 0 1 0.04
K26 2-3 93.90 2.69 1.05 2.23 0.03 0.05
K26 3-4 92.60 4 '.00 1.09 2.08 0.06 0.07
K27 0-1 91.40 4.74 0.84 2.43 0.06 0.06

COMMENTS:

» This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by cliervi.

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942 
Townsville. Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 4 of 1 4

. LABORATORY: AMENDED
BATCH NUMBER: AM 18079

SUB BATCH: 0
SERVI CES No. OF SAMPLES: 186

DATE RECEIVED: 1 9 / 0 5 / 9 7
DATE COMPLETED: 2 0 / 0 5 / 9 7

5171

ORDER No.: SAMPLE T Y P E Q Y P SU M  PROJECT:

ELEMENT CaS04.2H20 CaC03 MgC03 NaCl -  KC1 Fe203
SAMPLE NUMBER UNIT % % % % % %

METHOD M290 M290 M290 M290 M290 M290
L.O.R. 0.01 0.01 0.01 0.01 0.01 0.01

K27 1-2 9 1 . 7 0 4 . 2 6 0 . 9 7 2 . 8 9 0.10 0 . 0 4
K27 2 - 3 8 7 . 2 0 8 . 1 6 1.12 2 . 0 7 0.10 0.10
K27 3 - 4 9 2 . 7 0 3 . 4 5 1.11 2 . 5 8 0 . 0 7 0 . 0 4
K28 0-1 9 3 . 1 0 3 . 3 0 0 . 8 4 2 . 6 3  . 0 . 0 7 0 . 0 4

K28 2 . 5 - 4 9 4 . 1 0 2 . 6 3 0 . 8 1 2 . 3 7 0 . 0 5 0 . 0 6
K29 0-1 9 2 . 0 0 4 . 3 0 1 . 0 6 1 .8 7 0.11 0 . 1 5

K29 1- 1 . 3 9 2 . 3 0 3 . 4 1 1.5 1 2 . 6 4 0 . 0 6 0 . 0 4
K30 0-1 9 1 . 7 0 4 . 4 8 0 . 9 9 2 . 5 8 0 . 1 4 0 . 0 5

K30 1- 1 . 7 9 1 . 9 0 3 . 9 4 1 .0 9 2 . 8 3 0 . 1 5 0 . 0 5
K31 0-1 9 3 . 1 0 3 . 4 1 1 . 4 5 1.86 0 . 0 8 0 . 0 6
K31 1-2 9 1 . 9 0 3 . 6 3 2 . 1 3 1 .8 2 0.10 0 . 0 8

K31 2 - 2 . 3 9 2 . 7 0 3 . 4 6 i 9 - 1 .6 4 0 . 0 8 0.10
K32 0 - 1 77.80 13.04 4.22 3.48 0.17 0.23

K32 1 - 1 . 4 79.30 12.27 3.76 2.79 0.17 0.18
K33 0-1 92.20 4.60 1.25 1.74 0.09 0.06

K33 1- 2 . 1 71.00 24.49 2 : 0 0 2.23 0.07 0.07
K34 0 - 1 92.90 3.46 1.08 2.42 0.07 0.05

K34 1- 1 . 6 93.70 3.37 1.15 1.71 0 . 0 2 0.03
K35 0-1 92.90 3.14 1.24 2.61 0.06 0.05

K35 1- 1 . 8 93.10 2.87 1.49 1.78 0.04 0.04
K36 0-1 92.60 4.02 1.14 2 . 1 2 0.03 0.04
K36 1 - 2 96.10 1.34 0.92 1.39 0 . 0 2 0.03

K36 2- 2 . 9 95.90 1.38 0.85 1.70 0.06 0.05
K37 0 - 1 92.60 3.68 0.80 1.73 ■ 0.05 0.06
K37 1-2 95.30 1.31 0.82 1 . 8 6 0.04 0 . 0 2

K37 2- 2 . 8 95.80 1.44 0.75 1.83 0.08 0 . 0 2
K38 0-1 93.80 3.62 0.81 1.62 0.07 0.05
K38 1-2 95.80 1.62 0.74 1.46 0.03 0 . 0 2
K39 0-1 94.00 3'. 56 0 . 6 8 1.65 0.05 0.03

K39 1- 1 . 8 95.00 2.28 0.70 1.50 0.04 0 . 0 2

COMMENTS:

• This is the Final Report which supersedes any preliminary reports with this batch number._____________ » Results apply to sample(s) as submitted by client

CONTACT: MR J  0 L L I V E R  
CLIENT: 0 L L I V E R  GEOLOGICAL 

ADDRESS:

PO BOX 24 
MCLAREN VALE SA

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1 685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville-.Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 5  of 14

CONTACT: H R  J  0  L  L I V E R

LABORATORY 
BATCH NUMBER

SUB BATCH

A M E N D E D  

A M 1 8 0 7 9  
0

CLIENT: OL L I VER GEOLOGICAL S ERVICE5 No. OF SAMPLES: IS 5
ADDRESS: DATE RECEIVED: 1 9 / 0 5 / 9 7

PO BOX 24 DATE COMPLETED: 2 0 / 0 5 / 9 7  '
MCLAREN VALE SA 5 171

ORDER No.: SAMPLETYPEG YPSUM PROJECT:

ELEMENT CaS04. 2H20 CaC03 MgC03 NaCl KCl Fe203
SAMPLE N U M B E R UNIT % % % % % %

METHOD M290 M290 M290 M290 M290 M290
L.O.R. 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1

K40 0 - 1 90.60 4.12 0 . 8 6 2.09 0.06 0.05K40 1 - 2 90.90 4.85 0 . 8 6 1.74 0.07 0.06
K40 2- 2 . 8 82.10 13.13 1 . 1 1 1.74 0 . 10 0 . 1 2K41 0 - 1 92.80 3.49 0.80 2.05 0.07 0.05

K41 1 - 2 94.80 2.87 0.75 1.41 0.08 0.06K41 2- 2 . 8 92.10 4.05 1 . 0 1 2 . 10 0 . 1 0 0.06
K42 0 - 1 93.30 2.93 0 . 8 6 2.51 0 . 1 1 0.04
K42 1 - 2 94.50 2.13 0 . 6 6 1.44 0.06 0.03
K42 2-3 94.50 1.78 0.80 1.87 0 . 1 0 0.03
K43 0 - 1 93.10 3.33 0.74 1.84 0.08 0.04

K43 1— l -6 93.90 3.02 0.79 1 . 8 6 0.06 0.04
K44 0 - 1 92.80 4.01 0.85 2.18 0.07 0.03
K44 1 - 2 94.80 2.76 0.71 1.62 0.07 0.03
K45 0 - 1 92.60 4.04 0.84 2.17 0.15 0.05
K45 1 - 2 88.40 6.38 1.14 1.79 0 . 0 2 0.03

K45 2- 2 . 8 70.80 22.34 2.09 2.72 0 . 1 1 0.08
K46 0 - 1 90.90 4.01 1 . 0 2 2.29 0.06 0.05
K46 1 - 2 92.30 2.74 0.96 2.18 0.06 0.04
K47 O - l 92.10 3.79 0 . 8 6 1.96 0 . 0 1 0.04
K47 1 - 2 93.60 2 . 2 0 0.80 1.91 0.03 0.03
K48 0 - 1 91.20 3.49 0.70 1.89 0 . 0 2 0 . 0 2

K48 1- 1 . 6 96.70 1.09 0.63 1.51 <0 . 0 1 0 . 0 2
K49 0 - 1 92.90 4.15 0.78 2 . 1 2 <0 . 0 1 0 . 0 2K49 1 - 2 95.80 1.82 0.67 1.52 <0 . 0 1 0 . 0 2K50 0 - 1 91.80 4 . 6̂ 5 0.78 1.98 <0 . 0 1 0 . 0 2
K50 1 - 2 94.90 1.53 0.74 1.90 <0 . 0 1 0 . 0 2

K50 2 - 2 . 8 95.00 1.61 0.73 1.49 <0 . 0 1 0 . 0 2
K51 0 - 1 91.90 4.24 0.91 2.51 0.03 0.03K51 1 - 2 94.90 2.17 0.83 2 . 0 2 0.04 0.03
K52 0 - 1 93.30 3.38 0.82 2.03 0.04 0.03

COMMENTS:

■ This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by cliert
Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1 389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1 685
Kalgoortie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 6 of 14

LABORATORY: A M E N D E D
BATCH NUMBER: A M 1 8 0  7 9

CONTACT: M R  J  O L L I V E R SUB BATCH: 0
CLIENT: O L L I V E R G E O L O G I C A L S E R V I C E S No. O F SAMPLES: 1 8 6

ADDRESS: DATE RECEIVED: 1 9 / 0 5 / 9
P O  B O X 2 4 DATE COM PLETED: 2 0 / 0 5 / 9
M C L A R E N V A L E  S A 5 1 7 1

ORDER No.: SAMPLE T Y P E G Y P S U M PROJECT:

ELEM ENT CaS04.2H20 CaC03 MgC03 NaCl KOI Fe203
SAMPLE N U M B E R UNIT % % % % % %

M ETHOD M290 M290 M290 M290 M290 M290
L.O.R. 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1

K52 1 - 2 93.90 2 . 6 8 0.87 2.29 0.08 0.03
K53 0 - 1 90.60 5.36 0.90 1.96 0.04 0.04

K53 1- 1 . 5 94.20 1.79 0.89 2.23 0.04 0.04
K54 0 - 1 92.60 3.22 0.91 2.36 0.06 0 . 0 2
K54 1 - 2 94.50 2 . 0 0 0.90 2.43 0.09 0.04

K54 2- 2 . 6 93.80 1.23 0.96 2.80 0.09 0.06
K55 0 - 1 92.00 4.27 1.03 2.57 0.09 0.03
K55 i - 2 93.90 1.74 0 . 8 8 2 . 1 2 0 . 1 2 0.03

K55 2- 3 . 6 94.80 1.50 0.92 1.89 0 . 1 1 0.03
K56 0 - 1 97.40 0.18 0.33 1.53 <0 . 0 1 0 . 0 2
K56 1 - 2 94.90 1 . 2 0 0.45 1.89 0 . 0 2 0 . 0 2
K56 2-3 95.00 2 . 2 1 0.47 1.18 0 . 0 1 0 . 0 2

K56 3- 3 . 9 92.20 2.63 0 . 8 6 1.59 0.05 0.03
K57 0 - 1 93.80 2.48 0.77 1.85 0.07 0.03

K57 1- 2 . 4 91.40 3.23 0.94 2 . 2 2 0.09 0.04
K58 0 - 1 90.30 4.13 0.98 2.35 0.09 0.04
K58 1 - 2 89.40 3.00 1 . 0 0 2.59 0.09 0.03
K58 2-4 89.90 3.87 0.94 1.79 0.08 0.04
K59 0 - 1 93.50 1.95 0.90 2.52 0.06 0 . 0 2
K59 1 - 2 94.90 1.53 0.93 2.45 0.08 0.03

K59 2- 3 . 5 92.50 1.83 0.84 1.94 0.07 0.03
K60 0 - 1 90.90 3.99 0.74 1.69 0.06 0.04

K60 1- 2 . 4 91.00 2.87 0.84 2.06 0 . 1 2 0.04
K61 0 - 1 8 8 . 2 0 . 5.17 1 . 0 0 2.50 0 . 1 0 0.04

K61 1- 1 . 7 91.50 3.61 0.89 2.08 0.08 0.04
K62 0 - 1 89.80 4.67 1 . 0 2 2.47 0 . 1 0 0.04
K62 1 - 2 91.80 2.30 0.90 2.25 0.08 0 . 0 2
K63 0 - 1 91.60 4.04 0.81 2.07 0.07 0 . 0 3
K63 1 - 2 92.70 5 . 3 3 0.98 1.81 0.07 0.03
K64 0 - 1 89.90 4.68 0.85 2.38 0.06 0.04

COM M ENTS:

■ This is the Final Report which supersedes any preliminary reports with this batch number._______________« Results apply to sample(s) as submitted by client.

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942 
Townsvillq Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE Of 1 A

CONTACT: MR J  0 L L I V E R 
CLIENT: O L L I V E R  GEOLOGICAL SERVICES 

ADDRESS:
PO BOX 24
MCLAREN VALE SA 5171

LABORATORY: AMENDED
BATCH NUMBER: AM 18079

SUB BATCH

ORDER No.: SAMPLE TYPES Y P S U M

No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

0
186
19 / 0 5 / 9 7
2 0 / 0 5 / 9 7

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

CaS04. 2H20
%

M290 
0.01

CaC03
%

M290
0.01

MgC03
%

M290
0 . 0 1

NaCl
%

M290
0.01

. K C 1

%
M290
0 . 0 1

Fe203
%

M290
0.01

K64
K64

1 -2
2-3

K65 0-1 
K65 1-2 
K65 2-3  

K28 1-2.5

92.10 
92.20 
91.80
92.90 
92 1 0
90.90

3.00
2.86
3.21
2.40
2.77
3.27

0.80
0.85
0.85
0.79
0.93
0.90

2.05
1.64
2.44
2 . 1 0
2.02
2.27

0.03 
0.05 
0.04 
0.07 
0.07 
0 .1 0

0.03
0.05
0.04
0.03
0.05
0.05

COMMENTS:

1 This is the Final Report which supersedes any preliminary reports with this batch number. » Results apply to sample(s) as submitted by client.
Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgooriie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (07*) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 8 Of 14

LABORATORY: AMENDED
BATCH NUMBER: AM 18079

CONTACT: MR J 0 L L I V E R SUB BATCH: 0

CLIENT: OL L I VE R GEOLOGICAL S ERVICES No. OF SAMPLES: 1 8 6

ADDRESS: DATE RECEIVED: 1 9 / 0 5 / 9 7
PO BOX 24 DATE COM PLETED: 2 0 / 0 5 / 9 7
MCLAREN VALE SA 5171

ORDER No.: SAMPLE T Y P E S  Y P S U M PROJECT:

ELEM ENT A1203
SAMPLE N U M B E R UNIT %

M ETHOD M290
L.O.R. 0 . 0 1

K1 0 - 1 0 . 0 3

K1 1 - 2 0 . 0 4
K1 2-4 0 . 0 3

K2 0 - 1 0 . 0 6
K2 1 - 2 0 . 0 2

K2 2-3 0 . 0 2
K3 O -l 0 . 0 2

K3 1 - 2 0 . 0 2
K3 2-3 0 . 0 3

K4 0 - 1 0 . 0 4
K4 1-2 0.03
K4 2-3 0 . 0 1
K5 0 - 1 < 0 . 0 1
KE 1 - 2 < 0 . 0 1
K5 2-3 0 . 0 2

K 5  3 - 4 . 1 0 . 0 2
K6 0-1 0 . 0 2
K6 1-2 0 . 0 2
K6 2-3 0 . 0 2

K6 3. -4.5 0 . 0 2
K7 O - l 0 . 0 5
K7 1-2 0.03
K7 2-3 0 . 0 6
K8 0-1 0.07
K8 1-2 0.04

K8 2! - 2 . 7 0 . 0 8
K 9  O - l < 0 . 0 1
K9 1-2 0.03
K9 2-3 0.03

K9 35 - 3 . 5 0 . 0 5

COM M ENTS:

• This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(s) as submitted by client.

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028 
Bendigo Laboratory 
Phone: (054) 46 1 390 Fax: (054) 46 1 389 
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063)631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942 
Townsville Laboratory
Phone: (OTf) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 9  of 1 4

CONTACT: MR J  0 L L I VE R 
CLIENT: OL L I VE R GEOLOGICAL SERVICES 

ADDRESS:
PO -BOX 24
MCLAREN VALE SA 5171 

ORDER No.: SAMPLE TYPEQVPSUM

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT

AMENDED
AM18079
0
186
19 / 05/ 97
2 0 / 0 5 / 9 7

ELEMENT A1203
SAMPLE NUMBER UNIT %

METHOD M290
L.O.R. 0 . 0 1

K10 0 - 1 0.03
K10 1 - 2 0 . 0 2

K10  2 - 3 . 1 0 .03
KI I 0 - 1 0.04
K00 1 - 2 0.05
Kl l 2-3 0 . 0 2

K l l  3 - 4 . t 0.05
K1 2 0 - 1 0.04
K1 2  1 - 2 0.03

K1 2  2 - 3 . 4 0.04
K13 O - l 0.06
K13 1 - 2 0.06
K13 2-5 0 02

K13 3- 3 . 5 0.23
K14 0-1 0.06
K14 1 - 2  • 0.07
K1-3 2-3 0.07
K15 0 - 1 0.04
K15 1 - 2 0 . 0 2
K15 2-3 0.06

K15 2—3 . 6 0.03
K16 0 - 1 0.04
Klc 1 - 2 0.05
K16 2-3 0.05

K16 3- 4 . 2 0.05
K17 0 - 1 0.08
K17 1-2 0 . 0 2
K17 2” 3 0.03

Kl i 3 - 3 . 3 0 . 0 2
K18 0 - 1 0 . 0 2

COMMENTS:

»This is the Final Report which supersedes any preliminary reports with this batch number._____________ » Results apply to sample(s) as submitted by client.

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1 389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942 
Townsvill&Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE I Q  of 14

CONTACT: MR J . O L L I V E R  
CLIENT: OL L I VE R GEOLOGICAL SERVICES 

ADDRESS:

PO BOX 24
MCLAREN VALE SA ' 5171

ORDER No.: SAMPLE T Y P E Q Y P SU M

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

AMENDED
AM18079
0
186
1 9 / 0 5 / 9 7
2 0 / 0 5 / 9 7

SAMPLE N U M B E R
ELEMENT

UNIT
METHOD

L.O.R.

A1203
%

M290
0 . 0 1

K18 1 - 2 0.03
K18 2-- 2.9 0 . 0 2

K19 0 - 1 0.03
K19 1 - 2 0 . 0 2

K19 2-- 2 . 7 0.05
K20 0 - 1 0.05
K20 1 - 2 0.04

K20  2 --2 . 6 0.06
K21 0 - 1 0 . 0 2
K21 1 - 2 0.05

K21 2--3.6 0.05
K22 0 - 1 0.03
K22 1 - 2  . 0.03
K22 2-3 0.03

K22 3--3.4 0.05
K23 0 - 1 0 . 1 1
K23 1 - 2 0.04
K23 2-3 0.03
K23 3-4 0.05
K24 0 - 1 0.03
K24 1 - 2 0.03

K24 2--2 . 6 0.03
K25 0 - 1 0.04
K25 1 - 2 0.03

K25 2--2 . 6 0.04
K26 0 - 1 0 . 0 2
K26 1 - 2 0.03
K26 2-3 0.04
K26 3-4 0.06
K27 0 - 1 0.07

COMMENTS:

1 This is the Final Report which supersedes any preliminary reports with this batch number. ‘ Results apply to sam ple(s) as submitted by client
Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 1 1  of 1 ^

CONTACT: MR J  0 L L I V E R 
CLIENT: OL L I VE R GEOLOGICAL SERVICES 

ADDRESS:

PO BOX 24
MCLAREN VALE SA 5171

ORDER No.: SAMPLE TYPEG V P S U M

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

AMENDED
AM18079
0
186
1 9 / 0 5 / 9 7
2 0 / 0 5 / 9 7

SAMPLE N U M B E R
ELEM ENT

UNIT

M ETHOD
L.O.R.

A 1 2 0 3  

%
M 290

0 . 0 1

1 - 2 0 . 0 4
2 - 3 ; 7
3 - 4 0 . 0 4
0 - 1 0 . 0 1

. 5 - 4 0 . 0 1
0 - 1 0 . 0 7

- 1 . 3 0 . 0 3
0 - 1 0 . 0 6

- 1 . 7 0 . 0 7
0 - 1 0 . 1 0
1 - 2 0 . 1 1

- 2 . 3 0 . 1 0
0 - 1 0 . 2 5

- 1 . 4 0 . 2 4
0 - 1 0 . 0 8

- 2 . 1 0 . 0 8
0 - 1 0 . 0 5

~ I  - 6 0 . 0 3
0 - 1 0 . 0 5

- 1 . 8 0 . 0 5
0 - 1 0 . 0 4
1 - 2 0 . 0 3

- 2 . 9 0 . 0 4
0 - 1 0 . 0 9
1 - 2 0 . 0 3

- 2 . 8 0 . 0 5
0 - 1 0 . 0 6
1 - 2 0 . 0 3
0 - 1 0 . 0 3

- 1 . 8 0 . 0 4

K29

K30 
K31
k:

K5i
K32 

K32 1- 
K33 

K33 1- 
K34 

K34 1- 
K35 

K35 1- 
K36 
Ka6 

K36 
K37 
K37 

K37 2- 
K38 
K38 
K39 

K39 1 -

COMMENTS:

' This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by client
Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncunry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 1 2  of 1 4

CONTACT: MR J  O L L I V E R  
CLIENT: OL L I VE R GEOLOGICAL SERVICES 

ADDRESS:

PO 30X 24
_ I 7 i

ORDER No.:

R E N  V A L E S A  

SAMPLE TYP

ELEM ENT
UNIT

METHOD

L.O.R.

A 1 2 0 3

%

M 290

0 . 0 1

0 - 1 O . 0 6
1 - 2 0 0 6

- 2 . 8 0 . 16
0 - 1 r \\ J 0 5
1 - 2 0 . 0 5

- 2 . 8 r sw 10
0 - 1 Q 0 3
1 - 2 nV 0 2
2 - 3 0 . 0 5
n _

_L O 0 5
- 1 . 6 g . 0 5

O - l Au 0 5
1 - 2 0 0 4
0 - 1 0 0 5
1 - 2 0 0 3

- 2 . 8 0 11
0 - 1 0 0 4
1 - 2 0 0 3
0 - 1 0 0 2
1 - 2 O 0 2
0 - 1 0 0 4

- 1 . 6 0 01
O - l 0 0 2
1 - 2 0 . 0 1
O - l 0 0 4
1 - 2 0 . 0 1

- 2 . 8 0 0 2
0 - 1 0 . 0 3
1 - 2 0 0 2
0 - 1 0 . 0 3

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE CO M PLETED

PROJECT:

AMENDED
AM18079
0
186
19/ 0 5 / 9 7
2 0 / 0 5 / 9 7

SAMPLE N U M B E R

K40 
K40 2- 

K41 
K41 

K41 2- 
K42 
K42 
K42 
K43 

K43 1-
K44 
K44 
K4; 
K45 

K45 2- 
K46 
K46 
K47 
K47 
K48 

K48 1- 
K49 
K49 
K50 
K50 

K50 2- 
K5] 
K51 
K:

COMMENTS:

» This is the Final Report which supersedes any preliminary reports with this batch number. * Results apply to sample(s) as submitted by client

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
t------- rille^Laboratory

(077) 79 9155 Fax: (077) 79 9729
Townsvill
Phone:



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 1 3  of 1 4

CONTACT: HR J  OLLIVER 
CLIENT: O L L IV E R  GEOLOGICAL SERVICES 

ADDRESS:

PO BOX 24
MCLAREN VALE SA 5171

ORDER No.: SAMPLE TYPEQ Y P S  U M

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

AMENDED 
A M18 0 7 9 
0
186
1 9 /0 5 / 9 7
2 0 / 0 5 / 9 7

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

_ A1203
%

M290
0 . 0 1

1 - 2 0.05
0 - 1 0.07

- 1 . 5 0.03
0 - 1 0.04
1 - 2 0.03

“ 2 . 6 0.05
0 - 1 0.03
1 - 2 0.03

- 5 . 6 0.05
0 - 1 0.04
1 - 2 0.05
2-3 0.03

- 3 . 9 0.06
0 - 1 0.03

- 2 . 4 0.05
0 - 1 0.03
1 - 2 0.03
2-4 0.05
0 - 1 0 . 0 2
1 - 2 0 . 0 2

- 3 . 5 0.03
0 - 1 0.04

- 2 . 4 0.04
0 - 1 0.05

- 1 . 7 0.04
0 - 1 0.06
1 - 2 0.04
0 - 1 0.03
1 - 2 0.03

o t H-* 0.04

K5 
K53 

K54 
K: 

K54

K55 
K56 
k;
Kz 

K56 
K57 

K57 1- 
K58 
K58 
K58 
K59 
K59 

K59 
K60 

K60 1 - 
K61 

K61 1- 
K62 
K62 
K63 
K63 
K64

COMMENTS:

■ This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sam ple(s) as submitted by cliern

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028 
Bendigo Laboratory 
Phone: (054) 46 1390 Fax: (054) 46 1389 
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1 323 Fax: (077) 42 1685
Kaigoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax:'(07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 1 4  of 1 4

CONTACT: MR J  0 L L IV E  R 
CLIENT: OL L IVE R  GEOLOGICAL SERVICES 

ADDRESS:

PO BOX 24
MCLAREN VALE SA 5171

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

AMENDED 
A M 180 79. 
0
186
1 9 / 0 5 / 9 7
2 0 / 0 5 / 9 7

ORDER No.: SAMPLE TYPEG Y P S U M PROJECT:

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

A1203
%

M290
0 . 0 1

K64 1 - 2 0.03
K64 2-3 0.05
K65 0 - 1 0.03
K65 1 - 2 0 . 0 2
K65 2-3 0.05

K28 1 - 2 . 5 0.03

COMMENTS:

* This is the Final Report which supersedes any preliminary reports with this batch number. ■ Results apply to sam ple(s) as submitted by client.

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 6952 6028 
Bendigo Laboratory 
Phone: (054) 46 1390 Fax: (054) 46 1389 
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218 
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgooriie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 1  of

CONTACT: MR J  O L L IV E R  
CLIENT: OLLIVER GEOLOGICAL SERVICES 

ADDRESS:
PO BOX 24
MCLAREN VALE SA . 5171

ORDER No.: SAMPLE TYPE: D U PL IC A TES

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

STAFFORD 
ST  18079 
0
186
1 9 /0 3 / 9 7
1 1 /0 4 / 9 7

SAMPLE NUMBER
ELEMENT

UNIT
METHOD

L.O.R.

CaS04. 2H20 
%

M290
0 . 0 1

CaC03
%

M290
0 . 0 1

MgC03
%

M290
0 . 0 1

NaCl
%

M290
0 . 0 1

KC1
%

M290
0 . 0 1

Fe203
%

M290
0 . 0 1

***  K3 2-3 93.50 3.53 0.93 1.92 0.09 0.03
O r ig in a l  Result 93.50 3.53 0.93 1.92 0.09 0.03

*** Ko 2—3 93.90 3.34 0.84 1.74 0.06 0.06
O r ig in a l  Result 92.70 2 . 8 8 0 . 8 6 1.73 0.07 0.04* ' 'j J • -7-J. o • ob *>,»■'**

*** K9 2-3 92.70 '4.21 0 .8 8 1.84 0 . 1 0 0.06
O r ig in a l  Result 92.70 4.46 0.87 1.85 0.07 0.05u • r- { • S' £ O • <-* * o ■ c>.£

***  K16 i - 2 92.20 3.18 0 . 8 8 1.89 0.09 0.04
O rig in a l  Reisult 92.10 3.93 0.93 1.92 0 . 16 0.06V. • 2 "?> v t 0 ■ ° 0 o • ■!> O 'T-S

*** K19 0-1 92.50 3.62 0.91 2.57 0.08 0.03
O rig in a l  Result 91.70 3.54 0.91 2.59 0.09 0 . 0 2 ̂Y • ! V SJ Z • £ V , . ...ou- W- 1

*** K22 1-2 93.00 3.80 0.85 2.24 0 . 0 1 0.03
O r ig in a l  Re:sult 92.10 3.65 0.84 2.23 <0 . 0 1 0.03

ri-f. c • f u 2-23,
*** K29 1-1 .3 91.80 3.89 1.55 2.61 0 . 1 2 0.05

O r ig in a l  Res u it 92.30 3.41 1.51 2.64 0.06 0.04-2 . ( i 2 - 6Z c ■ P? 2 ’OS’
*** K34 0-1 92.90 3.37 1.09 2.47 0.07 0.05

O r ig in a l  Res u i t 92.90 3.46 1.08 2.42 0.07 0.053 *v *z~ < -0$-
*** K38 0-1 93.90 3.51 0.81 1.60 0.08 0.05

O r ig in a l  Result 93.80 3.62 0.81 1.62 0.07 0.05• °!0 3-S7 l • fc 1 o-o?
*** K48 0-1 91.20 3.68 0.71 1.87 0.04 0.03

O r ig in a l  Res u it 91.20 3.49 0.70 1.89 0 . 0 2 0 . 0 2
0 • 10 !■?? o o z 0 03

COMMENTS:

Results which appear on th i s  report are for laborators' 
QUALITY CONTROL purposes.

»This is the Final Report which supersedes any preliminary reports with this batch number. ■ Results apply to sam ple(s) as submitted by clier

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1 389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kaigooriie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 2  of

CONTACT: MR J  O L L IVE R  
CLIENT: O L L IV E R  GEOLOGICAL SERVICES 

ADDRESS:
PO BOX 24
MCLAREN VALE SA . 5171

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

STAFFORD 
ST  18079 
0
186
19 /0 3 / 9 7
1 1 / 0 4 / 9 7

ORDER No.: SAMPLE TY PE:D U PL IC A TE S PROJECT:

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

CaS04.2H20
%

M290
0.01

CaC03
%

M290
0.01

MgC03
%

M290
0.01

NaCl
%

M290
0.01

KC1
%

M290
0.01

re203
%

M290
0.01

Kb2 1 - 2  
O rig in al  Result

*** K56 1-2 
O r ig in a l  Result

K62 J.—2 
O r ig in a l  Result

95.10
93.90 

4?-s-
94.60
94.90

V*-

91.90 
9 i . 80

2.97
2.68

£3
1.26
1.20

I ■ 7 >

2.42
2.30
7-U

0.86
0.87

0.45
0.45

0.91
0.90

2.24 
2.29
2- U
1.89
1.89

2.25
2.25

0.03
0.08 
c- ci

0.03
0.02
o ■ o 3

0.07 
0.08 
o ' o F

0.03
0.03

0.01
0. 02

0.03
0.02

COMMENTS:

• This is the Final Report which supersedes any preliminary reports with this batch number. » Results apply to sam ple(s) as submitted by clier

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgooriie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsvtllb Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 3  of

CONTACT: MR J  0 L L IV  E R 
CLIENT: O L L IV E R  GEOLOGICAL SERVICES 

ADDRESS:
PO BOX 24
MCLAREN VALE SA 5171

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

STAFFORD 
S T 18079 
0
186
1 9 / 0 3 / 9 7
1 1 / 0 4 / 9 7

ORDER No.: SAMPLE TYPE:DU P LIC A  I ES PROJECT:

SAMPLE NUMBER

ELEMENT A1203
UNIT %

METHOD M290
L.O.R. 0 . 0 1

K3 2-3 0 03
O rig in al Result 0 . 03

K6 2-3 0 0 1
O rig in al Result 0 02

-vU K9 2~3 0 03
O rig in a l Result 0 03

K16 1 - 2 0 04
O rig in al Result 0 05

K19 o - i  ■ 0 03
O r ig in a l Result 0 03

K22 i - 2 0 02
O rig in a l Result 0 03

*** K29 1--1 .3 0 03
O rig in a l Result 0 03

a--s—v- K34 0 - 1 0 05
O rig in a l Result 0 05

*** K38 0 - 1 0 .06
O r ig in a l Result 0 06

K48 0 - 1 0 .02
O rig in a l Result 0 04

COMMENTS:

■ This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sam ple(s) as submitted by client

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063)631 1722 Fax: (063)631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 4 of

CONTACT: MR J  OL L IVE R  
CLIENT: O L L IV E R  GEOLOGICAL SERVIC ES 

ADDRESS:
PO BOX 24
MCLAREN VALE SA . 5171

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

STAFFORD 
ST  18079 
0
i 86
19/03/97
11/04/97

ORDER No.: SAMPLE TYPE: DU P L IC A T E S PROJECT:

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

A1203
%

M290
0.01

*** K52 1 - 2 0 . 0 2
O rig in a l  Result 0.05

*** K56 1-2 0.04
O r ig in a l  Result 0.05

*** K62 1-2 0.05
O r ig in a l  Result 0.04

COMMENTS:

»This is the Final Report which supersedes any preliminary reports with this batch number. » Results apply to sample(s) as submitted by die

Alice Springs Laboratory
Phone: (08) 0952 6020 Fax: (08) 8952 6028 
Bendigo Laboratory 
Phone: (054) 46 1390 Fax: (054) 46 1389 
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7210
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsvill& Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 1 of

CONTACT: HR J  O L L IVE R  
CLIENT: OL L IVE R  GEOLOGICAL SERVICE:  

ADDRESS:
PO BOX 24
MCLAREN VALE SA . 5171

ORDER No.: SAMPLE TYPE:GYPSUM

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

STAFFORD 
S T 18079 
1
i  9
19/03/97
1 1 /04/ 97

ELEMENT CaS04. 2H20 CaC03 MgC03 - NaCl KCl Fe203
SAM PLE NUMBER UNIT % % % % % %

METHOD M290 M290 M290 M290 M290 M290
L.O.R. 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1

K21 0--0.60 91.40 5.07 0.99 2.43 0.09 0 . 0 2
K21 0.60--0.94 93.10 2.99 0.73 2 . 1 1 0.06 0 . 0 2

K22 0--0.08 92.00 4.33 1.06 2.25 0.06 0.03
K22 0.08--0 . 6 6 88.90 3.55 1.64 4.20 0.14 0.09
K22  0 . 66 -- I . 25 92.30 4.10 0.80 2 . 2 2 0.05 0 . 0 2

K23 0--0.19 90.80 3.51 1.35 2.98 0.13 0.06
K23 0.19--0.70 91.90 4.62 0.90 2.47 0.08 0 . 0 2
K23 0.70--1.40 94.10 2 . 6 6 0.72 2 .43 0.08 0.03

K26 0--0.26 92.50 3.13 1 . 1 1 3.03 0.13 0.04
K26 0.26--0.54 90.80 b . 62 1 . 0 2 2.46 0 . 1 0 0 . 0 2
K 26 0 . 5 4 - - 1 . 4 5 9 2 . 1 0 4 . 2 1 0 . 9 0 2 . 6 1 0 . 1 1 0 . 0 3

K27 0--0 . 2 0 91.90 3.24 0.92 2.67 0 . 1 2 0 . 0 2
K27 0.20--0.60 91.20 5.27 0.89 2.56 0.08 0 . 0 2
K27 0.60--1.45 93.20 2.96 0.91 2.85 0.05 0.03

K28 0--0.35 90.60 4.82 1.15 3.33 0.07 0 . 0 1
K28 0.35--1.49 92.60 2.92 0.94 3.37 0.09 0.06

K29 0--0.37 90.70 4.41 1.19 3.55 0.09 0.04
K29 0.37--0 . 6 6 91.30 3.70 i . 14 3.73 0 . 1 0 0.04

K30 0 --0.35 88.60 5.37 1.43 3.52 0.14 0.26

COMMENTS:

• This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sam ple(s) a s  submitted by client

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1 390 Fax: (054) 46 1 389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgooriie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (0^12492988 Fax: (09)2492942 t _i_i_ - _  *
TownsvilleLaboratory A i i  pBQSS Ol LHIS  r S p O f L
Phone: (077, 79 9,55 Fax: (077) 79 9729 h a v e  b e e n  c h e c k e d  a n ( j

approved fo r  release.



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 2  of

CONTACT: MR J  O L L IVE R  
CLIENT: OL L IVE R  GEOLOGICAL SERVICES 

ADDRESS:
PO BOX 24
MCLAREN VALE SA 5171

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

STAFFORD 
S T 18079 
1
19
1 9 /0 3 / 9 7
1 1 /0 4 / 9 7

ORDER No.: SAMPLE TYPE: G Y P S U M PROJECT:

SAM PLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

A1203
%

M290
0.01

K21 0-0.60 0 . 0 1
K21 0.60-0.94 0 . 0 1

K22 0-0.08 0.03
K22 0.0 8-0.66 0 . 1 0
K22 0.6 6-1.25 0 . 0 2

K23 0-0.19 0.07
K23 0.1 9-0.70 0 . 0 1
K23 0.70-1.40 0 . 0 1

K26 0-0 .26 0.05
K26 0.2 6-0.54 0 . 0 2
K26 0 . b4—1.45 0 . 0 2

K27 0-0.20 0.03
K27 0.20-0.60 <0 . 0 1
K27 0.6 0-1.45 0 . 0 1

K28 0-0.35 <0 . 0 1
K28 0.3 5-1.49 0 . 0 1

K29 0-0.37 0 . 0 1
K29 0.37-0.66 0 . 0 1

K30 0-0 .35 0 . 0 2

COMMENTS:

' This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by client
Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 1 of 2

LABORATORY: STAFFORD
BATCH NUMBER: ST 18079

CONTACT: HR J  0 L L IV E R SUB BATCH: 1
CLIENT: 0 L L I V E R  GEOLOGICAL SERVICES No. OF SAMPLES: 19

ADDRESS: DATE RECEIVED: 19 /0 3 / 9 7
PC BOX 24 DATE COMPLETED: 11 /04/ 97
MCLAREN VALE SA 5171

ORDER No.: SAMPLE TYPE: DU P LIC A TES PROJECT:

Fe203
%

M290
0.01

0.04
0.04

0 .0 2
0.02

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

-CaS04. 2H20 
%

M290 
0.01

CaC03
%

M290
0.01

MgC03
%

M290
0 . 0 1

NaCl
%

M290
0.01

KC1
%

M290
0.01

K26 0—0.26 
O r ig in a l  Result

«26 0 . 26_0 .54 
O r ig in a l  Result

92.10
92.50

90.80
90.80

3.08 
3.13

5.65 
o . 62

1.10
1.11

1.02
1.02

3.07 
3.03

2.44
2.46

0.10 
0.13

0.08
0.10

COMMENTS:

Results which appear on t h i s  report are for laboratory 
QUALITY CONTROL purposes.

• This is the Final Report which supersedes any preliminary reports with this batch number. Results apply to sample(s) as submitted by client

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1 389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218 
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 2 of 2

LABORATORY STAFFORD
BATCH NUMBER S T 18079

CONTACT: MR J  Q U I V E R SUB BATCH 1
CLIENT: O L L IVE R GEOLOGICAL SERVICES No. OF SAMPLES 19

ADDRESS: DATE RECEIVED 1 9 / 0 3 / 9 7
PO BOX 2 4 DATE COM PLETED 1 1 /0 4 / 9 7
MCLAREN VALE SA 5171

ORDER No.: SAMPLE TYPE: DU P L IC A T E S PROJECT:

SAMPLE N U M B E R

ELEMENT
UNIT

METHOD
L.O.R.

A1203
%

M290
0 . 0 1

*** K26 0-0.26 
O r ig in a l  Result

*** K26 0.26—0.54 
O r ig in al  Result

0.05
0.05

0 . 0 2
0 . 0 2

COMMENTS:

«This is the Final Report which supersedes any preliminary reports with this batch number._____________ » Results apply to sample(s) as submitted by client

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1 389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Katgooriie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 1 o f

CONTACT: MR J  0 L L IV ER 
CLIENT: G L L IV E R  GEOLOGICAL SERVICES 

ADDRESS:
PO BOX 24
MCLAREN VALE SA 5171

LABORATORY 

BATCH NUMBER
SUB BATCH 

No. OF SAMPLES 
DATE RECEIVED 

' DATE COMPLETED

STAFFORD 
S T 18803 
0 
8
3 0 / 0 5 / 9 7
1 2 / 0 6 / 9 7

ORDER No.: SAMPLE TYPEGYP SUM PROJECT:

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

CaS04.2H20

M290
0.1

CaC03

M290
0 . 0 1

MgC03

M290
0 . 0 1

NaCl

M290
0.01

KOI
%

M290
0.01

Fe203
%

M290
0.01

T1 19  0 - 2 . 3M 
T 120 0 - 3 . OM 
T 121 0 - 2 . 3M 
T 122 0 - 2 . OM 
T 123 0 - 2 . 5M 
T 124 0 - 2 . 5M

9 9 . 2
^9  . J.

Q 3

98.5
98.5
9 9 .  !

0 . 3 0  
0 . 5 7  
0 . 2 9  
1 .2 4
n  a

0 . 5 2
' 12E LOM o c . 2 0 .3i

8 4 . 5 . 7 .8  COMP 9 7 . ; 1.11

0 . 0 9  
0 . 0 8  
0 . 0 6  
0.11 
0 . 0 9  
0 . 0 8  
n no
v  . v  /

0 . 4 9

0.32
0.20
0.08
0.12
0.38
0.25
0.42
1.37

0.02
0 .01
0.01

<0.01
0. 02
0.02

<0.01
0 . 0 4

0.02
0.02
0.01
0.01
0.02
0.02
0.
0.02

COMMENTS:

> This is the Final Report which supersedes any preliminary reports with this batch number. (o,2aResults apply to^  ample(s) a: I by clier

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1 389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville. Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729

K l “pages of t h i s  Yeport 
have been checkedyand 
approved fo r  release.



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE

LABORATORY: STAFFORD
BATCH NUMBER: ST 18803

SUB BATCH: 0
No. OF SAMPLES: 8
DATE RECEIVED: 3 0 / 0 5 / 9 7

DATE COMPLETED: 1 2 /0 6 / 9 7

PROJECT:

of

CONTACT: MR J OL L IVE R  
CLIENT: OLL IVER GEOLOGICAL SERVICES 

ADDRESS:
PO BOX 24 
MCLAREN VALE SA b  1 ( 1

ORDER No.: SAMPLE TYPEG Y P S U M

SAM PLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R. 0 0 1

T119 0 - 2 3M 0 02
T 1 2 0 o- —7 0M 0 03
T 1 2 1 o- 2 3M 0 0 1
T 1 2 2 0 - 2 0M Q 06
T 123 0 - 2 5M 0 02
T 124 o- 2 51-1 0 02
1 125 0 - OM 0 0 1

4.5 .7 8 COMP 0 0 1

A1203

M290

COMMENTS:

* This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply to sample(s) as submitted by client
Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (07?) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE of

CONTACT: MR J  Q U I V E R  
CLIENT: O L L IV E R  GEOLOGICAL SERVICES 

ADDRESS:
PO BOX 24
MCLAREN VALE SA 5171

LABORATORY: 

BATCH NUMBER:

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

STAFFORD 
ST  18945 
0

1 1 / 0 6 / 9 7
2 3 / 0 6 / 9 7

ORDER No.: SAMPLE TYPES Y PS UM PROJECT:

SAM PLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

CaS04. 2H20 
%

M290 
0.1

CaC03

M290
0.01

MgC03

M290
0.01

NaCl

M290
0.01

KC1

M290
0.01

Fe203
%

M290
0.01

T86 0 - 2 . 3M 
T88 0 -1 .8M 
T90 0 - 1 . 7M 
T95 0 - 3 . OH 
T96 0 - 3 . 7M

9 6 .1

9  ( . 9

98.0

1.30 
1.26 
1.36 
2.24 
1.02

0.41 
0.29 
0.18 
0.17 
0.20

1.22
1.47
0.54
0.54
0.72

0.03
0.06
0.02
0.03
0. 02

0.05 
0.02 
0.02 
0.03 
r, rv?

COMMENTS:

• This is the Final Report which supersedes any preliminary reports with this batch number. Results apply to'sample(^) as'sObrpmted by client

/ C z U i  <?<_
A l l  pages of 
have been ch; 
approved fo r

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (053) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (07Y) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 2  of 2

LABORATORY STAFFORD
BATCH NUMBER ST 18945

CONTACT: MR J  DELIV ER SUB BATCH 0
CLIENT: O L L IV E R  GEOLOGICAL SERVIC ES No. OF SAMPLES 5

ADDRESS: DATE RECEIVED 11 /06/ 97
PO BOX 24
MCLAREN VALE SA 5171

DATE.COMPLETED 2 3 / 0 6 / 9 7

ORDER No.: SAMPLE TYPE:q  Y P S UM PROJECT:

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

A1203
%

M290
0.01

-

T86 0 - 2 . 3M 
T88 0-1.8M 
T90 0-1.7M 
T95 0 - 3 . OM 
T96 0 - 3 . 7M

0.06
0.02
0.02
0.03
0.01

COMMENTS:

• This is the Final Report which supersedes any preliminary reports with this batch number._____________« Results apply to sample(s) as submitted by client

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028 
Bendigo Laboratory 
Phone: (054) 46 1390 Fax: (054) 46 1389 
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (07*) 79 9155 Fax: (077) 79 9729



.A it A AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE of

CONTACT: j  QL L I V E R
CLIENT: 0 LL I V E R  G E O L O G I C A L  S E R V I C E S  

ADDRESS:

PO BOX 2 4
MC LAR EN V A L E  SA 5 1 7 1

LABORATORY: 
BATCH NUMBER:

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

S T A F F O R D  
S T 1 8 9 1 5  
0 
4
1 1 / 0 6 / 9 7
2 5 / 0 6 / 9 7

ORDER No.: SAMPLE TYPE:q y PSUM PROJECT:

SAMPLE NUMBER

ELEMENT 
UN i f  

METHOD 
L.O.R.

C a S 0 4 .2 H 2 0
%

M 290 
0.1

C aC 03
%

M 290
0.01

MgC03
%

M290
0.01

NaCl
%

M 290
0.01

KC1
%

M 290
0.01

F e 2 0 3
%

M 290
0.01

K 31  
S 1 / S 4 / S 7  
F 1 / F 4 / F 7  

3 4 / B 5 / 3 6 / B7

9 5 . 5
9 3 . 6  
9 3 . 1  
9 7 . 0

2 . 2 3
3 . 0 7
3 . 3 8
1 i 1

1 . 0 9
1. f'6
1 . 9 7
0 49

1 . 0 8
1 . 3 3
1 . 3 4  
1 . 3 7

0 . 0 4
0 . 0 7
0 . 0 6
0 . 0 4

0 . 0 3
0 . 0 6
0 . 0 7
0.02

COMMENTS:

Calcu la t io n  and a n a ly t ic a l  method as directed by Graeme Brown/ 
Jonathan Guinness.

/)
> This is the Final Report which supersedes any preliminary reports with this batch number. 1 Results apply/o samplets) a? submittecj/py clien;

Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729

, cy/bct'* -'7) 
AM pages of t h i s  report  
have been checked Aand 
approved fo r  release.



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE of

CONTACT: M R j  Q [_ L I  V E R 
CLIENT: Q L L I V E R  G E O L O G I C A L  S E R V I C E S

ADDRESS:

PO BOX 2 4  - 
MC L A R E N  VA LE

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

S T A F F O R D  
S T 1 8 9 1 5

ORDER No.:

A 5 i  i' I

SAMPLE TYPE:GYPSUM

1 1 / 0 6 / 9 7
2 5 / 0 6 / 9 7

PROJECT:

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

A1 2 0 3

M 290
0.01

Cl-

ALS
0.01

NaCl

ALS
0.01

N a2 S 0 4

ALS
0.01

M aS04

ALS
0.01

C a S 0 4 . 2K2G

ALS
0.1

K 3 1  
S 1 / S 4 / S 7  
F 1 / F 4 / F 7  

B 4 / 8 5 / B 6 / S 7

0 . 0 5
0 . 0 7
0.10
0.01

0 . 8 3
1 . 0 4
1.01
1 . 0 6

1 . 3 7
1 . 7 1
1 . 6 7
1 . 7 5

<0.01
<0.01
<0 . 0 1
<0.01

0 . 2 3
0 . 3 1
0 . 2 8
0 . 2 8

9 5 . 2
9 3 . 2  
9 2 . 7
-O . O

COMMENTS:

* This is the Final Report which supersedes any preliminary reports with this batch number. ‘ Results apply to sample(s) as submitted by client
Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 Fax: (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (063) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



AUSTRALIAN LABORATORY 
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 3  0<

CONTACT: M 3  j  q  i_ |_ 7 V E R

CLIENT: O L L I V E R  G E O L O G I C A L  S E R V I C E S  
ADDRESS:

PO BOX 2 4  
M C L A R E N  VALE

ORDER No.:

5A 5 1 7 1

SAMPLE TYPE^ y P SUM

LABORATORY 
BATCH NUMBER

SUB BATCH 
No. OF SAMPLES 
DATE RECEIVED 

DATE COMPLETED

PROJECT:

S T A F F O R D  
S T  1 8 9 1 5  
0 
4
1 1 / 0 6 / 9 7
2 5 / 0 6 / 9 7

SAMPLE NUMBER

ELEMENT
UNIT

METHOD
L.O.R.

C aC 03
%

ALS
0.01

K 31  
S 1 / S 4 / S 7  
F 1 / r 4 / F (  

B 4 / 3 5 / B 6 / B 7
. 6i

1 3<i

COMMENTS:

♦ This is the Final Report which supersedes any preliminary reports with this batch number. Results apply to sample(s) as submitted by client.
Alice Springs Laboratory
Phone: (08) 8952 6020 Fax: (08) 8952 6028
Bendigo Laboratory
Phone: (054) 46 1390 Fax: (054) 46 1389
Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
Charters Towers Laboratory
Phone: (077) 87 4155 ra x : (077) 87 4220

Cloncurry Laboratory
Phone: (077) 42 1323 Fax: (077) 42 1685
Kalgoorlie Laboratory
Phone: (090) 21 1457 Fax: (090) 21 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 7641
Orange Laboratory
Phone: (053) 631 1722 Fax: (063) 631 1189

Perth Laboratory
Phone: (09) 249 2988 Fax: (09) 249 2942
Townsville-Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729



TABLE :l

C O M PA R ISO N  O F 1959,1969 & 1997 D R IL LH O L ES

1. SOUTH M IN E  SITE
1997 D rillhole

In te rv a l (m ) %  Gyp %  C arb %  Salt

H ole K4
0.0-1.0 91.4 6.44 2.02
1.0-2.0 92.9 5.02 1.98
0.0-2.0 9 2 3 5.7 2.0
2.0-3.0 93.8 4.03 2.12
0.0-3.0 92.7 5 3 2.0

H ole K5
0.0-1.0 92.3 5.81 1.87
1.0-2.0 93.7 4.16 1.88
0.0-2.0 93.5 5.0 1.9
2.0-3.0 94.4 3.75 2.40
3.0-4.1 92.8 4.54 1.87

0.0-4.1 9 3 3 4.6 2.0

H ole K16
0.0-1.0 91.8 5.04 1.91
1.0-2.0 92.2 4.46 2.04
0.0-2.0 92.0 4.8 2.0
2.0-3.0 94.3 3.65 1.89
3.0-4.2 92.7 5.44 2.41
0.0-43 92.7 4.8 2.1

Hole K18
0.0-1.0 92.9 3.47 2.91
1.0-2.3 93.9 3.05 2.73
0.0-2.0 93.4 3 3 2.8
2.0-2.9 95.4 2.31 2.18
0.0-2.9 94.0 3.0 2.6
Hole K24 
0.0-1.0 92.2 5.20 2.50
1.0-2.0 93.6 4.53 1.77
0.0-2.0 92.7 4.9 2.1
2.0-2.6 93.5 4.46 1.96
0.0-2.6 93.0 4.8 2.1
H ole K25
0.0-1.0 89.7 7.22 2.36
1.0-2.0 92.3 5.19 1 > O to

0.0-2.0 91.0 6.2 2 J
2.0-2.6 94.3 3.49 :.07
0.0-2.6 91.8 5.6 22

2. N O R TH  MLNE SITE
1997

In te rv a l (m ) %  Gyp

Drillhole

%  C arb % Salt

H ole K31
0.0-1.0 93.1 4.86 1.94
1.0-2.0 91.9 5.76 1.92
2.0-2.3 92.7 5.41 1.72
0 .0 -23 92.5 5 3 1.9

H ole K42
0.0-1.0 93.3 3.79 2.62
1.0-2.0 94.5 2.79 1.50
0.0-2.0 93.9 3 3 2.1
2.0-3.0 94.5 2.58 1.97
0.0-3.0 94.1 3.1 2.0 .

H ole K46
0.0-1.0 90.9 5.03 2.35
1.0-2.0 92.3 3.70 2.24
0.0-2.0 91.6 4.4 2 3

H ole K51
0.0-1.0 91.9 5.15 2.54
1.0-2.0 94.9 3.00 2.06
0.0-2.0 93.4 4.1 2 3
H ole K59
0.0-1.0 93.5 2.85 2.58
1.0-2.0 94.9 2.46 2.53
0.0-2.0 9 4 3 2.7 2.6
2.0-3.5 92.5 2.67 2.01
0.0-3.5 93.4 2.7 2 3

P rev ious D rillhole
In te rv a l (m) %  G yp %  C a rb “/ .S a l t
H ole M 25 - 120m to Southwest

0.0-1.5
1.5-2.0 no sample

92.1 4.65 2.1

H ole E l 7 - adjacent

0.0-1.6 91.2 4.4 2.9
1.6-3.7 94.8 2.45 0.87
3 .7-43 calcareous
4.3-5.0 94.3 4.25 0.89
0.0-3.7 93.2 3 3 1.7
Hole M 24 - adjacent

0.0-1.5 91.9 4.0 2.8
1.5-4.2 not sampled

Hole M 34 - 80m to west

0.0-2.2 92.7 4.1 2.7
2.2-3.5 not sampled

Hole E14 - adjacent

0.O-1.6 92.0 4 3 2.55
1.6-3.4 95.8 3.3 0.86
0.0-3.4 94.0 3.8 1.7

Hole E14A - 40m to east

0.0-1.5 92.5 4.25 2.70
1.5-3.4 92.2 6.9 0.87
0.0-3.4 9 2 3 5.7 1.7

Previous D rillhole

In te rv a l (m) %  Gyp %  C a rb %  Salt
Hole M56 - adjacent

0.0-2.2 94.8 2.7 1.7

Hole M 59 - 60m to southwest

0.0-1.5 93.9 3.2 1.7

Hole M 60 - 30m to north

0.O-2.2 9 4 3 2.9 1.8

Hole M 49 - 20m to southwest

0 .0 -23 93.7 3 3 2.1

Hole M 48 - 50m to northwest

0 .0-23 93.9 3 3 2.1



TABLE 2

COMPARISON PUSHTUBE AND MACHINE AUGER

Interval (m)
PUSH TUBE 
% Gyp % Carb % Salt

Hole no K21
0 .00 -0 .60 9 1 .4 6.06 2.52
0 .6 0 -0 .9 4 93.1 3.72 2.17
0.00-0.94 92.0 - 5.2 2.4

Hole no K22
0 .0 0 -0 .0 8 9 2 .0 5.39 2.31
0 .0 8 -0 .6 6 88 .9 5.19 4.34
0 .6 6 -1 .25 92.3 4.90 2.27
0.00-1.25 90.7 5.1 3.2
Hole no K23
0 .0 0 -0 .19 90 .8 4.86 3.11
0 .1 9 -0 .7 0 91 .9 5.52 2.55
0 .7 0 -1 .4 0 94.1 3.38 2.51
0.00-1.40 92.8 4.4 2.6
Hole no K26
0 .0 0 -0 .2 6 92.5 4.24 3.26
0 .2 6 -0 .5 4 90 .8 6.64 2.56
0 .54 -1 .45 92.1 5.11 2.72
0.00-1.45 91.9 5.3 2.8
Hole no K27
0 .0 0 -0 .2 0 9 1 .9 4.76 2.79
0 .2 0 -0 .6 0 91 .2 6.16 2.64
0 .60 -1 .45 93 .2 3.87 ' ' 2 .90
0.00-1.45 92.4 4.6 2.8
Hole no K28
0 .00 -0 .35 9 0 .6 5.97 3.40
0 .3 5 -1 .4 9 9 2 .6 3.86 3.40
0.00-1.49 92.1 4.4 3.4
Hole no K29
0 .0 0 -0 .3 7 90 .7 5.60 3.64
0 .3 7 -0 .6 6 91.3 4.84 3.83
0.00-0.66 91.0 5.3 3 .7

Hole no K30
0.00-0.35 88.6 6.8 3.7

MACHINE AUGER
Interval (m) % Gyp % Carb % Salt

0.0-1.0 91.9 5.5 1.8

0.0-1.01 92.0 5.8 2.1
1.0-2.0 92.6 4.6 2.2

0.0-1.0 90.0 7.5 2.4
1.0-2.0 92.9 4.8 2.0

0.0-1.0 93.7 4.1 2.1
1.0-2.0 92.9 4.5 2.6

0.0-1.0 91.4 5.6 2.5
1.0-2.0 91.7 5.2 3.0

0.0-1.0 93.1 4.1 2.7
1.0-2.5 90.9 4.2 2.4l

0.0-1.0 92.0 5.4 2.0

0.0-1.0 91.7 5.5 2.7
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Olliver Geological Services Pty Ltd

1. INTRODUCTION

Mr Jeff Olliver submitted four samples of gypsum and one sample of lime sand to Amdel for dry 
size analysis. Two of the samples were also to be tested to determine their bulk densities 
(samples 4 and 5, see below).

The samples submitted were as follows:

(1) Lake Purdilla northern dunes composite
(2) Lake Purdilla backhoe trench K42, B4 (white)
(3) Lake Purdilla backhoe trench K42, B5 (grey)
(4) Lake Purdilla backhoe trench K42, B8 (crystals)
(5) Yanerby lime sand

2. PROCEDURE

The samples were initially dried at 110°C as they were damp in aas received” form.

After drying, sub-samples were riffled out for size analysis. The sub-samples were lightly brushed 
over a 75fim screen to break up agglomerate particles, then dry screened on a range of sieves to 
3 8 pm.

Results of the size analyses are contained in Appendix 1. It should be noted that the coarser 
panicles contained in the Lake Purdilla samples were rocks, not large pieces of gypsum.

Samples of B8 and Yanerby lime sand were used to determine bulk densities by measuring the 
weight of sample contained in a cylinder of 700ml volume. Bulk densities thus determined were:

Lake Purdilla, B 8 1.32 t/m3
Yanerby lime sand 1.38 t/m3

Report N8322 11 June 1997



APPENDIX 1: DRY SIZE ANALYSES



SIZE DISTRIBUTION

Test No 1

Sample Tested Y A N E R B Y  L IM E  SA N D

SCREEN SIZING 
Sample Weight, g 143.56

Screen Aperture Weight Retained Cumulative Weight

mm CT» % % Retained % Passing
0 .6 0 0 0.02 0.0 0.0 100.0
0 .425 0.18 0.1 0.1 99.9
0 .300 1.82 1.3 1.4 98.6
0 .212 15.51 10.S 12.2 87.8
0 .180 30.63 21.4 33.6 66.4
0 .150 4 0 .7 0 28.4 62.1 37.9
0 .125 38 .19 26.7 88.7 11.3
0 .106 12.09 8.4 97.2 2.8
0 .075 4 .04 2.8 100.0 0.0
0.053 0.01 0.0 100.0 0.0
0 .038 0.00 0.0 100.0 0.0

-0 .0 3 8 0 .00 0.0
Total 143.19 100.0
Wt Loss 0 .37 0.26

@ a m d e l
printed 1 1/06/97 

Job No. N8322

Comments

SIZECALC V 4.1 Technician DS

file r e f : N 8322Z 01 (SZO1) Test Date 2.5.97



SIZE DISTRIBUTION

Test No

Sample Tested L P t 'R D  C O M P O S IT E  N T H  D U N E S T 1 19-125

SCREEN SIZING 
Sample Weight, g 82.99

Screen Aperture Weight Retained Cumulative Weight

mm <7O % % Retained - - % Passing
0 .600 10.37 12.6 12.6 87 .4

0.425 13.54 16.4 28 .9 71.1

0 .300 18.17 22.0 50.9 49.1

0 .212 15.02 18.2 69.1 30.9

0 .180 5.30 6.4 75.5 24.5

0 .150 4.0 79.6 20 .4

0 .125 2.45 3.0 82.5 17.5
0 .106 l . l i 1.3 83.9 16.1

0 .075 1.91 __2 86.2 13.8

0 .053 0.74 0.9 87.1 12.9
0 .038 0.24 0 .5 S T - 12.6

-0 .038 10.44 12.6 j t
Total 82.62 100.0 ] 11
Wt Loss 0 .3 " 0.45 . 11 i
( ? )  a m  d e l printed O-i-06,9” 

Job No. NS322

Comments 1j
i

SIZECALC V 4. i Technician DS
j

file ref: N8322Z0 1 (SZ02)
1
Test Date 2.5.9” i



SIZE DISTRIBUTION

Test No 

Sample Tested SAMPLE B4

SCREEN SIZING 
Sample W eight, g 359.89

Screen Aperture Weight Retained Cumulative Weight

mm a» 0//o % Retained % Passing
9.500 6.05 1.7 1.7 98.3
6.700 6.57 1.8 3.5 96.5
4.750 10.92 3.0 6.5 93.5
3.350 7.53 2.1 8.6 91.4
2.360 9.60 7 11.3 88.7
1.700 14.46 4.0 15.3 84.7
1.180 25.53 7.1 nn a 77.6
0.850 40.37 11.2 33.6 66.4
0.600 62.24  ̂“ "*1 . J 51.0 49.0
0.425 52.05 14.5 65.4 34.6
0.300 38.25 10.6 76.1 23.9
0.212 28.25 7.9 83.9 16.1
0.180 13.6/ 3.8 87.7 12.3
0.150 11.10  ̂ 1 _ . i 90.8 9.2
0.125 9.57 93.5 6.5
0.106 6.01 ] - 95.1 4 O. . y
0.075 9.94 2.8 97.9 2. i
0.053 4.26 1.2 99.1 0.9
0.038 1.90 0.5 99.6 .0.4
-0.038 1.43 0.4

Total 
Wt Loss

359.70
0.19

100.0
0.05

@amdel
SIZECALC V 4.1
file r e f : N 8322ZO K SZ04)

printed 03/06/97 

Job No. N8322 

Technician DS 

Test Date 3.5.97

Comments



SIZE DISTRIBUTION

Test No 
Sample Tested

5

SAMPLE B5
SCREEN SIZING 
Sample W eight. g 409.35 -

Screen Aperture Weight Retained Cumulative Weight

mm a % % Retained % Passing
19.000 42.48 10.4 10.4 89.6
15.000 33.92 8.3 18.7 81.3
13.200 7.18 1.8 20.5 79.5
9.500 3.77 0.9 21.4 78.6
6.700 8.13 2.0 23.4 76.6
4.750 5.62 1.4 24.8 75.2
3.350 4.70 1.2 26.0 74.0
2.360 8.11 2.0 28.0 72.0
1.700 ■11.43 2.8 30.8 69.2
1.180 15.78 3.9 34.6 65.4
0.850 22.48 «\ 40.1 59.9
0.600 44.95 i 1.0 51.2 48.8
0.425 52.72 12.9 64.1 35.9
0.300 44.31 10.9 75.0 25.0
0.212 32.96 8.1 83.1 16.9
0.180 17.63 4.3 87.4 12.6 ‘
0.150 12.51 *; i 90.5 9.5
0.125 11.38 2.8 93.3 6.7
0.106 7.23 1.8 95.0 5.0
0.075 11.26 2.8 97.8
0.053 0.07 0.0 97.8 2.2
0.038 0.00 0.0 97.8
-0.038 8.92 "> n

Total 
Wt Loss

407.54
1.81

100.0
0.44

@amdel
SIZECALC V 4.1 

file re f: N8322Z01(SZ05'i

printed 03/06/97 

Job No. N8322 

Technician DS 

Test Date 3.5.97

Comments



SIZE DISTRIBUTION

Test No 
Sample Tested

3

S A M P L E  B8

SCREEN SIZING 
Sample Weight,  g 7 0 6 .2 0

Screen Aperture Weight Retained Cumulative Weight

mm ao % % Retained % Passing
3 1 . 7 5 0 7 4 .9 7 10.8 10.8 8 9 .2

3 0 . 0 0 0 7 7 .4 9 1 1 .2 " 2 2 .0 7 8 .0

2 5 . 0 0 0 2 2 .2 4 3 .2 2 5 .2 7 4 .8

1 9 .0 0 0 3 9 .0 2 5.6 3 0 .9 69.1

1 6 .0 0 0 5 .4 6 0 .8 3 1 .6 6 8 .4

1 3 .2 5 0 5 .58 0 .8 3 2 .4 6 7 .6

9 . 5 0 0 16.60 2 .4 3 4 .8 6 5 .2

6 . 7 0 0 2 6 .7 4 3.9 3 8 .7 6 1 .5

4 . 7 5 0 19.47 2.8 4 1 .5 5 8 .5

3 . 3 5 0 ■ 19.54 2.8 4 4 .3 5 5 .7

2 . 3 6 0 18 .97 *■» 7 47.1 5 2 .9

1 .7 0 0 2 4 .5 8 3.5 5 0 .6 4 9 .4

1 .1 8 0 2 7 .4 8 4 .0 5 4 .6 4 5 .4
0 . 8 5 0 2 8 .8 7 4.2 5 8 . S 4 1 .2

0 . 6 0 0 4 4 .8 8 6.5 6 5 .2 3 4 .8

0 . 4 2 5 5 7 .7 2 8.3 7 3 .6 2 6 .4

0 .3 0 0 5 8 .9 4 8.5 82.1 17.9

0 . 2 1 2 4 1 .5 7 6 .0 88.1 11.9

0 .1 8 0 17.42 2.5 9 0 .6 9 .4

0 .1 5 0 15.08 1.9 9 2 .5 7  >

0 . 1 2 5 11.62 1.7 9 4 .2 5.8

0 . 1 0 6 7 .1 0 1.0 9 5 .2 4 .8

0 . 0 7 5 14.63 2.1 97 .5 . . .  /

0 .0 5 3 0 .0 0 0.0 . 9 7 .3 /

0 .0 3 8 0 .0 0 0.0 9 7 .3 1  *7

- 0 . 0 3 8 18.69 2 .7 _ -

Total 
Wt Loss

6 9 2 .6 6

13 .54
100.0

1.92

0 a m d e l

SIZECALC V 4.1

file ref: N8322ZOI(SZ031

printed 03/06/97 

Job No. N8322 

Technician DS 

Test Date 3.5.97

Comments



SIZE DISTRIBUTION

Test No 1

Sample Tested YANERBY LIME SAND

SCREEN SIZING 
Sample W eight, g 143.56

Screen Aperture Weight Retained Cumulative Weight

mm a© . % % Retained % Passing
0.600 0.02- 0.0 0.0 100.0
0.425 0.18 0.1 0.1 99.9
0.300 1.82 1.3 1.4 98.6
0.212 15.51 10.8 12.2 87.8
0.180 30.63 21.4 33.6 66.4
0.150 40.70 28.4 62.1 37.9
0.125 38.19 26.7 88.7 11.3
0.106 12.09 8.4 97.2 2.8
0.075 4.04 2.8 100.0 0.0
0.053 0.01 0.0 100.0 0.0
0.038 0.00 0.0 100.0 0.0
-0.038 0.00 0.0

Total 143.19 100.0
Wt Loss 0.37 0.26

0 amdel
primed 11.06/97 

Job No. N82-22

Comments

SIZECALC V 4 .1 Technician DS
file re f : N8322Z01 (SZO11 Test Date 2.5.97
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Sceale Bay Development Corp. Pty Ltd 
C/- D.H.Mainwood 
9 Jarawee Road 
KURANDA 4872 
13 March 2000

The Chief Executive 
Primary Industries and Resources SA 
GPO Box 1671 
ADELAIDE 5001

Dear Sir,
EXPLORATION LICENCE 2489 

ANNUAL REPORT TO 18 FEBRUARY 2000

Exploration Licence 2489 “Sceale Bay”, which expires on 18 August 2000, is held by 
Sceale Bay Development Corporation (“SBDC”). During the year of tenure no field 
work was undertaken. However, the company has continued evaluating the market 
potential for the gypsum resources, with a view to establishing an export facility. 
Since granting of the tenement, a reduction of approximately 50% in area has been 
completed, and further reductions are planned at the next renewal date.

SBDC plans to continue its gypsum exploration and evaluation during the next year of 
tenure. The principal objective of this work is to define the best gypsum resources 
within the tenement. Applications will be lodged for Mineral Claims to cover these 
resources prior to the end of the next term.

Yours sincerely,

<2>-

D.H.Mainwood 
Authorised Signatory 
Phone (07) 4093-8330 
Fax (07) 4093-8324

PRIMARY -’O' STItS *
p.r';rni " c ' k

2 2 MAR 2000
mineral r e s o u r ^ c
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