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Introduction

The licence is for the exploration of high grade silica and was issued on

28th October 1988 for 7 km' surroundi ng the company' s mi nera1 lease( s l. It

was reduced to 2+ km, on the S.W. corner of the consolidated lease, at

the last renewal.

There is no silica production from the lease at present and this report

details exploration on the lease (as well as on the licenCe) in support of an

application for an Exemption from the Labour Covenant.

Previous Exploration

Prior to the current year exploration in EL.25/88 has tleen confined

.to surface sampling and excavator pit sampling along existing tracks.

Exploration 1993-4

General Statement

1. A surface sampling and percussion drilling programme was conducted in the

combined tenements of EL.25/88 Dip Range and ML8Ml89 Thomas Mountain.

2. A 5 kg sample of sand from the production sand pit was tleneficiation

tested to determine whether the level of contaminants could be reduced.

3. A prepared 20/40 sand was tested for permeability and conductivity ; n

connection with its use as fracturing sand in oil well drillin9.

Item 1 above was conducted as one exploration programme and COlls;sted

of 22 surface samples, 14 in the 1ease and 8 in the E. L., and 42 Hammer

_ drill holes, 30~in the lease and 36~in the E.L.

Items 2 and 3 were testi ngs of materi al from the product ion sand pit in

ML8M/89.

4. Track cuttl ng for sampl i n9 and mappi ng purposes. Thi s was mcainly

in the area of the 1ease and it is proposed to extend this ; n the 1~94··

5 year for these purposes and also for drill access.



Resource Estimate

The hammer dri 11 samples were descri bed by co lour and hardness in

determine whether the beds of sand etc are integral unHs in the sedimentary

On this basis the

Estimates of hardness were based on penetration rate andthe field.

categorised as Very Hard, Hard, Soft and Very Soft.

-2-

sequence or repeated occurrences of the same unH due to folding and/or

faulting.

Structural Interpretation

A section through BH.l drawn by D. Hassell of Temco (figure 6 AR 1992)

presupposes that dips are continuous for more than 100m but the poor correlation

between BH.l and HHs 18-22 suggest that this may not be so.

It is not possible to interpret the data so far obtained until a better

understanding of the geological structure has been achieved.

Duri ng the current year a samp1i ng gri d was undertaken over port i on

of the drill ed area. Thi s shou Id be extended to cover the potent i a1

resource (figure 1) and utilised for structural mapping. This may help to

material has been divided into:

0.35t4t of Silicified Sandstone (V.H.)

1.55 Mt of Sandstone (H)

0.65 Mt of poorly consolidated sandstone ($)

2.45 Mt of sand (VS)

Sixteen of the 42 holes in this programme have been excluded from

the estimate due to poor colour or high alumina content (>1'10) (see table 2l.

Some infill drilling is require.d to raise the status of this estimate to

Indicated Level (AIMM Code of Rep'orting of Ore Reserves).

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



re1i ab1y estimated but i ndi cat ions are that the sand units have a strat i graphi c

depth of 5Dm or mote.

No consistent pattern in

Proport ion of A1 2D3 ("10 )
-425~m

82.32 0.13

85.4 0.09

69.33 0.06

82.55 0.07

68.5 0.06

78.46 0.28

67.7 0·05

and ri0
2

in the -25mm (finer)

of sericite of 4%.

out to determine the distribution of

-3-

20.21

31.43

Proportio~~L

-850+425tlln (,%,)

16.71

12.67

29.95

16.70

29.25

i ndi cates an increase in Fe203

11% respecti ve1y and a decrease

so then a significant increase in reserves is likely, see

2 - 11

11 - 22

2 - 6

9 - 17

5 - 17

5 - 14

2 - 17

Depth (rn)

were

Discussion of Additional Testing

4A00200

the oversize compared with Head assay.

4AD1466

More structural data is required before the reserve to deeper level can bee

Selected borehole samples of sand were screened to detetmine the ptopor~

Some screen tests were carried

Chemical analyses of 8Hs 27-39 and surface samples weresCteened at 0.5mm

34

34

36

30

If this

1)

thickness of 60m and could extend to a vertical

2)· 4AD0127

tion of -B50~m+425~1TI (-20+4U i\STf') I.hieh

B.II.No

distribution of contaminants was apparent.

and

contaminants in different size fractions:

as fracturi ng sand in oil Ile11 uril lins:

fraction, 1% and

figure 2 sections 5 and 8.

3)

-
DR 30

I
I
I
I
I
I
I

Crushi ng to -30mm and screeni ng at 25mm of quartzite from the quartzi te

I ~ quarry (TM 105)

I
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-4-

Screen analysis of drilled sandstone sequences are difficult to interpret

as the results depend on the degree of disaggregation caused by drilling as

much as on the natural particle size distribution of the material. The wide

range of 20/40 content in this table illustrates this point.

4) AD0361

Surface sample No.105 was screened into two fractions, -75mm+25mm and

-25111111. The finer fraction was 11"10 of total mass and contained higher level s

of contaminants, principally CaD, Fe203 and Ti02.

5) AD0903 cd
~r

-" --. t-"
Chemical analyses of Boreholes 2 - 26. 'v

6) Stimlab

1) June 1994 Screen analysis and conductivity/permeability tests of a
1\

.(l5 prepared 20/40 (-850\Jm+425\Jm) sand from ML8M/89.

/ ii) July 1950 Comparison of sand from ML8M/89 with U.S.A. fracturing sands in

current use.

7) Ammtec Ltd

Sand from the production sand pit was beneficiation tested to lower Fe 203 ,

Al
2

0
3

and Ti0
2

. Slimes were 2.1% of head sample. Flotation of d~slimed

sand resulted in negligible separation: 99.97"10 floatlO·.03% sink.

There was a marked decrease in contami.nants by flotation but thi s

was offset by the extremely low proportion of sinks. The only contaminant

which showed an improvement over the Head assay was Ti0
2

, which was lowered

from 570 to 210 ppm, which is significant.



Proposed Exploration 1994-5

Remai ni ng prospect i ve ground in the 1i cence is deep 1y di s sected by the

east branch of Alarm Hi ver whi ch great ly reduces the acces sib 1e area.

Two areas are hatched on fi gure 2 for prospect i ng in 1994-5. Thi s wi 11 be

done initially by hand held Stihl auger.

There wi 11 be i nfi 11 dri 11 i ng along the sand depos it defi ned on fi gure 3

extending into the lease which holds the greater p.art of this resource.

Additional track cutting is proposed to improve access and allow surface

sampling and mapping so that the resource can be better defined.
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Figure 4

CROSS SECTIONS THROUGH BOREHOLES
VScaIe I : 1000 H = 1

E.L.25/88 DIP RANGE - ML8M/89 THOMAS MOUNTAIN

Key to Hardness:
.. Very Hard (s iIi ci fi ed sands tone)

Hard (sandstone)
Soft (Poorly consolidated sandstone)
Very Soft (Sand)
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I Ana lyses Hammer Ori 11 Samples

EL 25/88 Dip -Range - ML8M/89 Thomas Mtn 189012

I BH No Sample A1203 Fe203 Ti02 CaO P205 V205 LOr Si02 Colour Hardness
No ---- - ---- - --

I OR2 1 Yellow V. Soft

2-10 L Brown Hard

I 11-13 Brown Soft

14-20 o Brown Hard

I
OR3 1 Soil

+5.66mm2,3 0.53 0.034 1550 110 75 8 0.63 98.4 OW Hard
-5.66mm 0.81 0.058 1100 150 90 8 0.63 98.1 OW Hard

I 4,5 0.39 0.04 1700 100 80 7 0.33 98.9 L Brown Hard & Soft

6,7 0.57 0.054 1800 100 90 8 0.31 98.7 W Hard

I 8-10 0.27 0.044 2500 110 90 5 0.25 99.1 OW V. Soft

11,12 0.34 0.048 2850 120 110 8 0.2 99 OW Hard

13,14 1.18 0.078 2000 60 120 170.34 97.7 W V.Hard

I 15,16 1. 58 0.115 2200 <10 95 19 0.43 97.1 W V.Hard

17,18 1.68 0.15 1700 50 100 22 0.44 96.9 W V.Hard

I 19,20 1.36 0.125 2500 80 160 17 0.39 97.4 W V.Hard

OR4 1,2 0.63 0.062 5100 120 110 16 0.91 97.6 OW Hard

I 3,4 0.69 0.052 3550 100 95 13 0.4 98.3 OW Hard

5-14 0.28 0.041 2050 120 45 6 0.25 99.1 OW V.Soft (sand)

I
OR5 1 Soil

2,3 5.25 0.305 3250 30 70 48 1. 1 91.1 OW Hard

4,5 6.8 0.8 2850 20 130 60 2.34 87.8 L Brown Hard

I 6,7 9.75 0.38 4150 35 150 75 1.89 84.5 OW Hard

8,9 5.1 0.19 2200 70 120 40 1.25 91.5 OW Hard &Soft

I 10,11 6.85 0.295 3150 <10 120 60 1.42 88.9 OW Hard

12,13 4.32 0.17 1400 <10 100 24 0.98 93 OW Hard

I 14,15 9'BO 0.22 4150 90 150 70 1.85 84.7 OW Hard
16,17 1.4 0.275 6000 100 180 95 2.78 78.2 L Brown Hard

- 18 o Grey Hard

I 19,20 7.4 0.1754000 100 160 60 1.44 88.1 o Grey Hard

OR6 1,2 5.25 0.175 2700 80 95 42 1. 08 91.4 W Hard

I 3,4 10-000.39 4850 200 110 85 1. 69 84 OW Hard

5,6 9.55 0.33 5300 90 100 75 1.7 84.7 OW Hard

I OR7 1-14 L Brown Hard
OR8 1,2 OW Hard

I
3,4 10.8 2.46 5600 140 170 80 2.3 79 OW Hard

5,6 12.8 2.3 4900 95 220 75 2.58 76 OW Hard

I
7,8 9,3 1.4 3950 190 330 70 1,91 82·7 OW Hard

I



I 1 (, Qn 1 ~
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I
BH No Sample A1203 Fe203 Ti02 CaO P205 V205 LOI 5102 Colour Hardness-- No ------

I
OR8 9,10 4.16 0.57 1750 90 220 32 0.95 92.2 OW Hard

11 ,12 10.4 1.6 4200 340 580 65 2.08 80.7 OW Hard

13,14 9.4 2.02 4300 210 450 75 2.06 81.8 OW Hard

I 15-17 12.1 2.24 5400 240 600 95 2.36 77.5 OW Hard

18-20 11. 4 2.3 5100 150 410 90 2.24 78.3 OW Hard

I OR9 1-4 o Brown Hard

5,6 o Brown Clay blocked bit

I DR10 L 8rown Hard

2,3 W Hard

I
4-6 Grey Hard

DRll 1-6 OW Soft

DR12 1,2 1.06 0.115 2100 580 95 15 0.51 97.6 W Hard

I 3-5 1.8B 0.11 2400 130 100 22 0.42 96.6 Cream Hard

6-9 1. 14 0.08 2000 100 95 15 0.29 97.8 Cream Hard

I 10 0.4 0.045 1800 110 70 8 0.21 99 Cream V.Soft

11-15 0.9 0.056 2900 80 65 9 0.39 98.1 W V.Hard

I
16-20 1.64 0.11 1250 75 85 14 0.36 97.1 W V. Hard

DR13 1,2 0.75 0.06 1600 20 50 8 0.44 98.3 OW Hard &Soft

I
3-6 0.83 0.066 1500 60 60 9 0.4 98.3 L Brown Soft

7-10 2.74 0.215 3000 65 100 36 0.62 95.1 L Brown Soft
DR14 1-3 L Brown Soft

I 4 L Brown Hard

5 D Brown Hard

I 6 Red Brown Hard
DR15 1

I
2,3 1.44 0.054 1250 10 60 16 0.53 97.3 OW Hard

4,5 1. 58 0.068 1250 130 65 18 0.45 97.2 W Hard
6,7 1.82 0.072 1250 (10 55 19 0.52 96.8 W Hard

I 8,9- 1.38 0.066 1100 25 55 14 0.51 97.5 W Hard
10, 11 1. 24 0.076 900 40 55 15 0.61 97.5 W Hard

I 12, 13 1.42 0.115 1050 15 45 16 0.5 97.3 W Hard

14,15 1.7 0.098 1200 35 50 19 0.54 96.9 W Hard

I
16,17 1.84 0.125 1300 20 50 19 0.57 96.7 W V.Hard

18-20 1. 24 0.115 1100 (10 45 14 0.56 97.5 W V.Hard
DR16 1-3 1.4 0.115 1100 560 85 17 0.77 97 OW Hard

I 4-10 1.84 0.076 1250 100 70 20 0.66 96.6 Brown Hard

I
I
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BH No Sample A1203 Fe203 Ti02 CaO P20S V20S LOr Si02 Colour Hardness-----
No

I
OR17 1-5 1.5 0.084 800 ,10 50 15 1.7 96.1 W Hard

I 6-8 1.72 0.11 13S0 ,10 75 15 0.42 97 W Hard

9-11 1.44 0.074 1050 ,10 35 14 0.56 97.3 OW Hard

I 12-14 1. 74 0.16 10S0 ,10 55 18 0.66 96.7 OW Hard

15-17 3.24 0.325 2050 ,10 100 32 1. 65 93.6 L Brown Hard

I
DR18 1,2 0.09 0.027 920 45 20 2 0.45 99.3 01 V.Hard

+S.66mm3,4 0.054 0.017 700 40 15 ,2 0.25 99.6 W V Hard

-S.66mm3,4 0.1 0.03 900 50 20 2 0.49 99.3 01 V Hard

I 5,6 01064 0.028 920 45 20 ,2 0.17 99.6 W V Hard

7,8 0.058 0.032 880 45 20 ,2 0.15 99.6 W V Hard

I 9-11 0.056 0.031 800 65 25 ,2 0.25 99.5 01 V Hard

12,13 0.074 0.039 900 70 20 ,2 0.25 99.5 01 V Soft, soft

I 14,15 0.072 0.06 800 90 30 3 0.39 99.4 01 Hard

16 0.072 0.043 840 55 35 4 0.28 99.5 01 Hard

DR19 1-3 0.05 0.02 860 40 20 3 0.28 99.5 OW V Soft

I 4-6 0.66 0.049 1100 55 50 9 0.4 98.5 OW V Soft

7-9 0.058 0.03 880 55 30 3 0.31 99.5 01 Hard

I 10,11 0.07 0.033 580 50 20 3 0.28 99.5 01 V Hard

12-14 0.084 0.044 680 45 25 3 0.17 99.6 W V Hard

I 15-17 0.395 0.054 660 55 45 3 0.22 99.1 01 V Hard

DR20 1 L Brown Hard

I
2,3 0.076 0.031 1050 40 20 3 0.62 99.1 OW Hard

4,5 0.08 0.027 1200 ,10 20 4 0.26 99.5 OW Hard

6,7 0.074 0.03 960 ,10 15 3 0.2 99.6 01 Hard

I 8,9 0.185 0.039 780 60 45 4 0.23 99.4 W Hard

10,11 0.395 0.045 980 50 45 7 0.16 99.2 OW Hard

I 12,13 0.88 0.07 1050 75 55 13 0.28 98.3 OW V Hard

14,15 0.84 0.07 1050 55 50 12 0.28 98.4 OW V Hard

I 16,.17 0.88 0.084 880 20 55 13 0.4 98.2 OW V Hard

DR21 1 Contaminated

I
2,3 0.125 0.03 920 15 3S 4 0.41 99.3 OW Hard

4,5 0.26 0.032 880 55 45 5 0.19 99.3 \, Hard

6,7 0.25 0.035 1300 80 45 6 0.17 99.3 W Hard

I 8 0.245 0.031 960 65 55 5 0.28 99.2 OW V Soft

9,10 0.78 0.064 880 50 55 10 0.6 98.2 OW Hard

I DR22 1 Cohtami nated

+5.66mm2,3 0.195 0.019 470 70 45 3 0.12 99.5 01 Hard

I -5.66mm2,3 0.56 0.049 880 85 40 7 0.43 98.7 OW Hard

I
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I BH No Sample A1203 Fe203 Ti02 CaD P205 V205 LOr Si02 Colour Hardness-_.-

I
No

4,5 1.26 0.068 1050 40 45 16 0.32 97.8 OW Hard

I
6,7 1.66 0.07 1100 <10 40 20 1. 24 96.4 Brown Hard

8-10 Brown Hard

DR23 3 0.11 0.027 1000 15 15 3 0.39 99.3 LB-OW V Soft

I 4-7 0.1 0.025 1000 <10 20 <2 0.25 99.5 W V Soft
8,9 0.086 0.023 820 55 35 <2 O. 14 99.6 W V Soft

I 10-12 0.09 0.024 920 25 25 <2 0.07 99.7 W V Soft

13,14 0.1650.029880 60 40 5 O. 12 99.5 W V Soft

I
15-17 0.16 0.03 800 50 35 4 0.12 99.5 W V Soft

DR24 1,2 0.07B 0.029 1100 90 30 4 0.6 99.1 OW V Soft

3-5 0.056 0.023 940 15 15 3 0.13 99.7 W V Soft

I 6-8 0.043 0.022 880 15 15 3 0.07 99.7 W V Soft

9-11 0.04 0.021 720 40 20 3 0.07 99.8 W V Soft

I 12-14 0.062 0.027 860 45 20 4 0.04 99.7 W V Soft

15-17 0.052 0.027 740 50 20 4 0.28 99.5 W V Soft

I DR25 1,2 0.06 0.025 1250 25 15 4 0.38 99.4 OW Soft

3-5 0.05 0.019 1100 15 20 3 0.26 99.5 W Soft

I
6-8 0.052 0.019 1050 40 25 3 0.33 99.5 W Soft

9-11 0.068 0.023 900 50 25 3 0,15 99.6 W Soft

12-14 0.052 0.024 720 50 15 2 0.06 99.8 W Soft

I 15-17 0.16 0.036 1350 <10 65 5 0.25 99.3 W Soft
DR26 1,2 0.062 0.023 900 <10 20 2 0.14 99. 6 L~ Soft

I 3,4 0.047 0.016 1050 <10 15 <2 0.26 99.5 W Soft
5,6 0.054 0.022 1150 50 25 3 0.28 99.5 W Hard

I
7,8 0.056 0.022 1000 40 30 2 0.19 99.6 W Soft IHard
9,10 0.072 0.024 1000 40 15 3 0.26 99.5 W Soft
11 , 12 0.1050.029 1400 60 30 4 0.36 99.3 W Soft

I 13,14 0.05 0.024 680 55 20 <2 0.15 99.7 W Hard
15-17 0.049 0.028 840 50 30 2 0.22 99.6 W Hard

I
I
I
I
I
I



--------------------
EL 25/88 Dip Range - ML8M/89 Thomas Mountain

Analyses, Hammer drill samples.

BH No. Sample No. A1203 Fe203 Ti02 CaO P205 V205 Si 02 LOI Colour Hardness Remarks
10 ----,;-- ppm ppm ppm ppm --.:y;- T

DR 27 1,2 1m soil and 1m contam. sample

3,4 0.1 0.07 880 420 30 30 99.3 0.35 W Hard

5 - 9 0.35 0.07 1550 360 45 8 98.8 0.38 O.W. Med,Soft

5 - 9/-22# 0.285 0.06 1600 320 60 8 99.1 0.24

5 - 9/+22# 0.78 0.155 1050 1150 110 13 97.9 0.57

10 - 21 1. 46 0.15 1150 270 70 18 97.2 0.48 W V.Hard

10-21/-22# 1.4 0.155 1150 400 170 19 97.4 0.37

10-21/+22# 1. 22 0.062 1100 270 160 19 97.6 0.48

DR 28 1 Soil

2,3 W Sand

4 - 12 O.W. Sand

13 - 19 L.Brown Hard

19 - 22 V.Hard

DR 29 1 Soil

2,3 W Sand

4 O.W. Hole aborted - caving

DR 30 1 5011

2 - 11 0.13 0.032 1100 130 25 4 99.4 0.29 W Sand

12 - 22 0.094 0.034 1450 95 35 6 99.4 0.27 ~I Sand

DR 31 1 Soil

2 - 13 W Sand
hri.

14 - 18 II Hard en
19, 20 II Hard with soft seams <:[)

A"

21 , 22 II Hard
"~

'-I.

OJ



- - - - - - - - - - - - - - - - - - - -
BH No. Sample No. A1203 Fe203 Ti02 CaO P205 V205 Si 01 LO! Colour Hardness Remarks--

% '% ppm ppm ppm ppm "10 "I.

OR 32 1 5011

2 - 4 Cream Soft
,

1200 95 55 12 98.7 0.31 W Hard5 - 13 0.55 0.045
14 - 22 0.456 0.12 1000 85 55 11 98.9 0.27 W Hard Soft band at 15m

DR 33 1 5011

2,3 Cream Sand

4 - 6 W Hard

7,8 W Soft

9 W Hard

10 - 16 \oJ Soft
17 - 21 W Hard

DR 34 1 Soil

2 - 6 0.058 0.022 660 85 30 5 99.4 0.36 W Sand

7,8 0.052 0.022 600 75 35 5 99.6 0.25 W Hard

9 - 17 0.074 0.03 780 70 40 5 99.5 0.27 W Sand
18 - 22 0.415 0.052 760 85 45 9 99 0.3 II Hard

18-22/-22/1 0.395 0.054 860 60 50 8 99.1 0.21
HJ-22 /+22/1 0.62 0.044 820 140 90 12 98.7 0.32

DR 35 1 Soil

2 - 14 W Sand

15 - 17 W Hard

18 - 22 \oJ Soft
DR 36 1 Soil !-.\"

Cream Sand "."",\2 - 4 \.6:_

W Sand Too soft to continue Q
5 - lr

0
"....
'!



- - - - - - - - - - - - - - - - - - - -
BH No. Sample No. A1203 Fe203 Ti02 CaD P205 V205 Si02 LOr Colour Hardness Remarks-- -

% '% ppm ppm ppm ppm "10 "10

DR 37 J 5011

2 .- 6 Cream Sand

7 .- 12 L.Cream Sand

13 - 18 W Sand Too soft to continue

DR 38 1 5011

2,3 W Sand

~- 6 W Hard
.- 9 W Soft

10 L.Brown Soft

11 V.Hard

12 Cream V.Hard

13 W V.Hard

14 Brown Soft

15,16 Brown M.Hard

17 - 19 Brown Soft

DR 39 1 Soil

2 .- 4 W Sand

5 .- 7 Cream Sand

8 Brown Sand

9 Brown Hard

10 L.Brown Hard

11 .- 22 1.1 0.105 860 75 55 15 97.9 0.39 Cream Hard

11--'22:1'.-22# 0.99 0.092 760 90 70 16 98 0.42

ll=22/+22# 1. 02 0.06 780 130 90 16 97.9 0.48
f=-"\"

DR 40 1 .- 6 W Hard (~'-';

7 Brown Hard ~-

8 L.Brown Hard
(;.)

i-"
9 .- 14 Cream Hard 00

15 L.Brown Hard Water in hole



--------------------
BH No. Sample No. Colour Hardness Remarks

DR 41 1 So11

2 - 8 Cream Hard

9,10 W Hard

11 - 14 Cream Hard

15 Brown Soft

16 - 19 L.Brown Hard

20 Cream Hard

21 L. Brown Hard

22 Brown Hard

DR 42 1 Soil

2 Cream Hard

3 L.Brown Hard

4 - 6 L.Brown Soft

7 - 12 L.Brown Med Hard Hole abandoned

DR 43 1 - 5 Cream Hard

6,7 L.Brown Soft

8 Brown Soft Hole abandoned



Table 2

I RESERVE ESTIMATE
t:SJ()20

I Distribution of Percussion Drilling Samples according to Hardness

B.H.No. Very Hard Hard Soft Very Soft Tota 1 lJeptll

I
m 'I. ~/o ~. m 'I.

1 19 19 48 47 15 15 20 20 102

I 2 0 14 82 2 12 1 6 17 x

3 8 42 7 37 1 5 3 16 19 x

4 0 4 29 0 10+ 71 14

I 5 19 95 1 5 0 0 2U x

6 0 6 100 0 0 6 x

I 7 0 14 100 0 0 14 x

8 0 20 100 0 0 20 x

I 9 a 5 100 0 0 6 x

10 0 6 100 U 0 6 x

I
11 0 0 0 6+ lOa 6 x

12 10 50 9 45 0 5 20 x

13 0 1 10 9 90 0 lOx

I 14 0 3 50 3 50 0 G x

15 5 25 15 75 0 0 20 x

I 16 a 10 100 0 0 lOx

17 0 17 100 0 0 17 x

I
18 11 64 4 24 0 2 12 17

19 8 47 3 18 0 6 35 17

20 6 35 11 65 0 0 17

I 21 0 9 90 0 10 10

22 0 10 100 0 0 10 x

I 23 a 0 0 17+ 100 17

24 0 0 0 17+ 100 17

I 25 0 0 17 100 0 17

26 0 8 47 9 53 0 17

I
27 12 63 2 11 5 26 0 11

28 3 14 6 29 0 12 57 21

29 0 0 0 4+ 100 4

I 30 0 0 0 22+ 100 22

31 0 7 33 1 5 13 62 21

I 32 0 17 81 4 19 0 21

33 0 11 53 7 33 3 14 21

I
34 0 7 32 0 15 68 22

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

15)902.1

B.H.No. Very Hard Hard Soft Very Soft Total Depth

% % m % m % m oJ.

35 0 3 14 5 23 14 63 22

36 0 0 0 17+ 100 17

37 0 0 0 18+ 100 18

38 3 16 5 26 8 42 3 16 19

39 0 15 68 0 7 32 22

40 0 15 100 - 0 0 15

41 0 17 81 4 19 0 21

42 0 9 75 3 25 0 12

43 0 5 63 3 37 0 8

Mean % BHs2-43 7 31 13 49
(excluding BHs
marked x)

cfBHNo.1 19 47 15 20

. In Situ resource (t x 106)

0.35 1. 55 0.65 2.45

Area Dri 11 ed 25 hectares

Mean Vertical Depth drilled 10m

Density Factor 2

Tonnage 5 x 106



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

BH No.

DR 1
2
3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22
23

,aJle 3

-I C " 0!OJ 22

AMG BH LOCATIONS - DIP RANGE - THOMAS MTN

mE mN BH No. mE mN

372 390 5 462 470 DR 24 371 870 5 462 130

371 850 210 25 372 570 530

810 160 26 640 560

840 170 27 440 150

840 220 28 420 160

910 240 29 400 170

830 240 30 380 180

760 410 31 360 190

770 370 32 340 200

660 16. 33 320 210

690 160 34 300 220

760 130 35 290 230

780 130 36 270 240

372 040 060 37 250 250

100 070 38 370 350

090 080 39 400 330

110 050 40 430 320

410 440 41 460 300

430 420 42 490 290

440 400 43 500 240

460 380

080 090

371 880 090



Date Content

AU9ust 1994

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Report

Ana1abs

Amde1 4 AD0200

Amde1 4 AD0361

Amde1 4AD0127

Amdel 4 AD0903

Amde1 4A01466

Stim1ab

Ammtek A4281

2.11.93

8.2.94

15.2.94

28.2.94

22.4.94

9.5.94

30.6.94
5.7.94

APPENDIX

LABORATORY REPORTS

Chemical analyses of surface samples 100
to 121

Chemical analyses of screened surface
sample no. 105

Chemical analyses of screened samples
from B.H.1

Chemical analyses of boreholes 1 to 26

Chemical analyses of boreholes 27 - 39
Screen analysis of borehole sand
samples for 20140 content.

Permeability and conductivity test s on
sand from ML8M/89

Beneficiation Testing of sand from
MLBM/89



On 11 OctQbe~ 1993. M~ Kevin Pinner delivered 30 samples to us for
analysis. The results a~e as follows~

1SS024

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

Hardness

W
W
W

O/W
W
W
W
W
W
W
W
W
W
W
W
W
W
W

O/W
O/W

W
O/W

W
W
W
W
W

B/W
B/W
B/W

W
B/W

1
2
1
2
1
4
o
1 I

o
0 1

o
1 '
o
0:

<1
o
o
l'
o

~I
l i

<11
0'
o
01
o

<1,
<1

1
0;
1
I

Ni Pb Colou~

2
1

1
1
1
2
1
1
1
1
1
1
1
o
1
o
o

<1
<1
<1

1
1

<l
1
o
1
1
1
1
1
o

<1

LOI

0.12
0.15
0.21
0.57
0.08
0.16
0.30
0.17
0.13
0.12
0.13
0.14
0.14
0.14
0.10
0.12
0.15
0.12
0.16
0.18
0.12
0.16
0.16
0.18
0.20
0.19
0.17
0.30
0.32
0.32
0.12
0.32

MnO

0.00015
0.00013
0.00009
0.00037
0.00002
0.00016
0.00033
0.00011
0.00012
0.00014
0.00016
0.00151
0.00011
0.00013
0.00016
0.00014
0.00013
0.00016
0.00012
0.00013
0.00031
0.00016
0.00012
0.00022
0.00007
0.00008
0.00007
0.00008
0.00012
0.00011
0.00016
0.00010

~190

0.0029
0.0033
0.0023
0.3537
0.0030
0.0047
0.0803
0.0060
0.0048
0.0082
0.0055
0.0052
0.0065
0.0026
0.0067
0.0103
0.0139
0.0075
0.0036
0.0106
0.0067
0.0217
0.0121
0.0031
0.0034
0.0069
0.0105
0.0463
0.0364
0.0081
0.0105
0.0086

i
X X X X PPM PP"

W = WHITE, O/W = OFF WHITE. B/W = BlOWN-WHITE
ALL SAMPLES WERE DETERMINED TO BE H~RD
NO DISCRIMINATION COULD BE MADE DUR~NG CRUSHING

I
I

K20

0.016
0.005
0.006
1.070
0.006
0.009
0.346
0.018
0.029
0.080
0.042
0.033
0.045
0.007'
0.042
0.090
0.116
0.060
0.012
0.081
0.049
0.142
0.077
0.012
0.014
0.049
0.080
0.181
0.153
0.030
0.088
0.031

Na20

0.005
0.004
0.003
0.011
0.004
0.007
0.013
0.007
0.003
0.003
0.003
0.003
0.004
0.002
0.002
O. OO~,
0.004
0.003
0.002
0.004
0.003
0.005
0.005
0.003
0.002,
0.003
0.004
0.010
0.007
0.004
0.00'1
0.005

. C:OLOUR:­
IARDNESS:-

V205

0.0004
0.0003
0.0001
0.0022

<0.0001
0.0001
0.0009
0.0003
0.0003
0.0006
0.0002
0.0003
0.0003
0.0001
0.0003
0.0007
0.0008
0.0004
0.0002
0.0006
0.0001
0.0007
0.0003

<0.0001
<0.0001
<0.0001
0.0004
0.0005
0.0005
0.0003
0.0007
0.0002

'l.

Inchcape Testing Services
(Australia) Ply. LId.
AC~ 001 ;9 t 664
U ThirkL"lI St., Burnie
Tasmania 7320.

IJ.O. Bo\ 929. Burnie.

Tasmania 7320
Telephone, (61 (4);16837
Facsimile: (61 (4) 318890

P205

0.003
0.001
0.004
0.001
0.002
0.001
0.003
0.015
0.003
0.002
0.002

<0.001
<0.001
0.001
0.002
0.001

<0.001
0.005
0.001

<0.001
0.004
0.003
0.003
0.002
0.002
0.004
0.~04

0.002
0.003
0.003
0.005
0.002

Ti02

0.042
0.016
0.012
0.052

<0.005
0.050
0.021
0.041
0.019
0.039
0.023
0.060
0.036
0.030
0.018
0.012
0.010
0.014
0.051
0.030
0.023
0.022
0.012
0.033
0.021
0.024
0.0"14
0.034
0.061
0.073
0.015 J

0.066

Pty Ltd

CaO

0.0037
0.0040
0.0032
0.0054
0.0041
0.0035
0.0052
0.0029
0.0035
0.0029
0.0027
0.0032
0.0029
0.0049
0.0034
0.0029
0.0029
0.0032
0.0030
0.0033
0.0031
0.0047
0.0031
0.0032
0.0022
0.0024
0.0030
0.0024
.0.0032
0.0023
0.0032
0.0023

Al203
~}

0.090
0.020
0.029
3.300
0.025
0.041
1.891
0.074
0.131
0.336
0.170
0.150
0.183
0.038
0.179
0.378
0.518
0.124
0.063
0.348
0.234
0.737
0.345
0.056
0.068
0.228
0.368
1.046
0.860
0.155
0.373
0.166

Fe203

0.0126
0.0073
0.0079
0.1148
0.0030
0.0143
0.0629
0.0106
0.0183
0.0265
0.0181
0.0283
0.0172
0.0107
0.0178
0.0236
0.0303
0.0217
0.0094
0.0208
0.0178
0.0333
0.0094
0.0076
0.0061
0.0100
0.0194
0.0317
0.0323
0.0140
0.0285
0.0155

You~s faithfully
ANALABS - A division of
Inchcape Testing Se~vices

5102

99.70
99.79
99.72
94.52
99.87
99.71
97.28
99.65
99.66
99.38
99.60
99.57
99.56
99.76
99.63
99.36
99.15
99.64
99.69
99.32
99.54
98.87
99.37
99.70
99.68
99.48
99.33
98.35
98.52
99.39
99.35
99.38

0/5
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15 Klnoston HeIghts
KINGSTON BEACH TAS 7150

Calder
HR 1
HR 2
BR 1
BR 2
BR .3
BR 4
BR 5
TM 100
TM 101
TM 102
TM 103
TM 104
TM 105
TM 106
TM 107
TM 108
TM 109
TM 110
TM 111
TM 112
TM 113
TM 114
TM 115
TM 116
TM 117
TM 118
TM 119
TM 120
TM 121
TM 107R
TM 121R

I - Analabs
I ~NQlv::~::~:~esting Services

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Job: 4AD0200
°/N:

ANALYTICAL REPORT

sample Sample

TM 105B -25 TM 105B
WET SCREEN -30+25

WET SCREEN

CaO ppm 40 70 IC4E
Fe203 ppm 200 180 IC4E
Na20 ppm 40 40 IC4E
A1203 ppm 500 520 IC4E
Tio2 ppm 700 620 IC4E
K20 ppm 70 95 IC4E
MnO ppm <5 5 IC4E
P205 ppm 25 35 IC4E
MgO ppm 110 100 IC4E
V205 ppm 3 3 IC4E
Si02 l< 99.1 99.1 IC4E•
LOI % 0.12 0.18 I~4E

Colour white white

I e a •••del

I
I
II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

189026

Page 1 ()f 1



Sample TM105B, re-submitted 27 January 1994, comprised 2 rocks of approximately
75 to 100mm. The rocks were crushed by hammer to minus 30mm, wet screened at
25mm and each size fraction assayed.

Weight (%)

I e .....de•

I
I
I
I
I
I
I
I
I·
I
I
I
I
I
I
I
I
I
I

Fraction

-30 + 25mm
-25mm

:1'-
43.7
56.3

Report 4AD0200

I
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Page 1 of 1

18J029
Job: 4ADU361
O/N:

'ANALYTICAL REPORT

Sample Sample

_31'+1 f1 -I"
WET WET

SCREENED SCREENED

ppm 65 90 IC4E
ppm 325 550 IC4E
ppm 65 65 IC4E
ppm 2555, 2665 IC4E
ppm 3J5 440 IC4E
ppm 715 710 IC4E
ppm <5 <5 IC4E
ppm 25 J5 IC4E
ppm 160 180 IC4E
ppm 4 5 IC4E
% 99.2 99.1 IC4E
% 0.07 ,0.06 IC4E
% 99.5 .G 99 . 5
% 0.035 0.045 IND6

Off White Off white

"

colour

CaO
Total Fe as Fe20J

Na20
A120J
Tio2
K20
MnO
P205
MgO
V205
Si02

I
LOI

i02 (by difference)
Ti02

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I



The methods used are a combination of acid leach and fusion techniques.

The sample TM105 consisted of a single lump of quartzite rock weighing ",10kg.
This was broken up using a sledge hammer into pieces smaller than 75mm.

After drying, the products were prepared for assay by crushing in a non-metallic
bowl followed by pulverising in a zirconia mill.

This methodology gives total element values for all the elements sought, unlike
most acid dissolutions, which will generally not quantitatively attack minerals such
as chromite, rutile, ilmenite etc.

1 <;(\0'°0- () ~ ~

Report 4AD0361

\,

9447.3g
1176.7g

-75mm + 25 (wet screened)
-25mm

WET SCREENING PROCEDURE

All -75mm material was screened on 25mm. The +25mm fraction was soaked in
water and after hand agitation thoroughly wet screened usIng a mains pressure
hand sprayer.

Product weights were:-

METHODS (IC4E)

The majority of the silica is volatilised and the loss measured gravimetrically.
The residue, (inclUding residual silica) is taken into solution by means of an alkaline
fusion and its composition determined by ICP-AES

·10·c.···de.
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This report relates specifically to the samples tested in so far as that
the samples as supplied are truly representative of the sample source.

Amdel Laboratories Limited A.C.N. 009 076 555

Mr Neil Thomas
Mineral Holdings Australia P/L
2nd Floor, 135 Collins street
MELBOURNE
VIC 3000

90311

28-FEB-1994

4AD0127

234 0321

REP 0 R T

Distribution Codes:
CC Carbon Copy
EM Electronic Media
MM Magnetic Media

Our Job Number

Results reported
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- Not Analysed.
- Listed But Not Received.
- Insufficent Sample.

Treyor Francis
Marketing Manager

ANALYTICAL SERVICES

L.N.R.
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Report
N.A.

for

Your Order No:
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If you have any enquiries
above job number.

Samples received
No; of samples
Report comprises a
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Si02 % 98.7 96.8 98.2 98.2 98.7 IC4E
Tio2 % 0.06 0.12 0.09 0.04 0.05 IC4E
A1203 % 0.57 1.l4 0.22 0.l4 0.47 IC4E
Fe203 % 0.06 0.08 O.lO 0.03 O.ll IC4E
MnO % <0.01 <O.Ol <O.Ol <O.Ol <O.Ol IC4E
MgO % 0.02 0.06 0.02 O.Ol O.Ol IC4E
CaO % <O.Ol <O.Ol <O.Ol <0.01 <O.Ol IC4E
Na20 % <0.01 0.02 <O.Ol <O.Ol <O.Ol IC4E
K20 % 0.02 0.37 0.07 0.06 0.12 IC4E
P205 % <0.01 <0.01 <0.01 <0.01 <0.01 IC4E
LOI % 0.34 0.36 0.36 0.28 0.40 IC4E
V205 ppm <20 50 <20 <20 <20 IC4E

Colour Off White Off White Off White Off White Off White

,

Job: 4AD0127
O/N:

SampleSampleSample

Page 1 of 2

DRP1(11-12) DRP1(ll-12) DRPIB(64-65)
HEAD +0.5MM HEAD

WET SCREENED------------------------~->

sample

ANALYTICAL REPORT

Sample
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18903:~
Job: 4AD0127

O/N:

Si02 % 98.6 99.3 99.0 IC4E
Tio2 % 0.07 0.07 0.07 IC4E
A1203 % 0.78 0.04 0.03 IC4E
Fe203 % 0.12 0.05 0.04 IC4E
MnO % <0.01 <0.01 <0.01 IC4E
MgO % 0.02 <0.01 <0.01 IC4E
CaO % <0.01 <0.01 <0.01 IC4E
Na20 % <0.01 <0.01 <0.01 IC4E
K20 % 0.21 0.02 0.01 IC4E
P205 % <0.01 <0.01 <0.01 IC4E
LOI % 0.50 0.24 0.25 IC4E
V205 ppm <20 <20 <20 IC4E

Colour Off White White White

,

ANALYTICAL REPORT

Page 2 of 2

SampleSample

TMI05 TMI05
-25MM -30+25MM
SCREENED-~----~--->
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SIZE DISTRIBUTIONS OF SAMPLES: JOB 4AD0127

Sample Weight %
~.5mm -{).5mm

DRPl, ll-I2m 32.2 66.8
DRPI. 64-65m- 25.0 75.0
DRPI. 81-82m 31.1 68.9

Sample Weight %
-30+25mm -25mm

TM 105 52.7 47.3

189034
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ANALYTICAL SERVIC~S

ANDEL LAHS ADELAIDE A4-)A4 22/ij4/94 12:~J

FACSIMILE TRAM§lMI§SION WEET

,
I
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. .. ::·;'·<)':~;;~~i:::;:,~~.I,." ~ ::, '. > .
Amdel Laboratories Limited' ACN.:~009; 076 555; "
Brown Street, Thebarton. South,:rAustralia "6031
Tolophone: (08) 418 5300 FacsimIle: (08) 234 0321
Head Office: Adela/de Bmnches III: Perth, PlIrwln, Kalgoorlle,
Mcekathn,rl1l, Townsville, Melbourne, Sydnoy, Ml IS9, Alice Springs

'.

MESSAGE:

----------------------- ,~--~-~-

Th" dooumOlll Ind eny Jullow!llg p.ge& IIlir$ ~oIlJidchtlill.nd Intended cololy fOr th. n"rnc<! lI-ddronDD, the to!,~lnO 'Of d'1&lrlbliHoh of
them or of ony In'orm.llon Ihey eonl.ln, by onyone olhe, Ihon Iho odd,....., I, prohlbked. II you h.ve leeelvtd liIl. do,um~nlln

~tror, rleuB fof u~ know by f~lc:phonc ,nd then ,,"turn HliY md 10 (hD .~QVG .ddleU, We Ihell rer~lnd In full your to!!:llJ In 10 doIng.

. ~

TO: f1,f'/~ )1oL--o/~t; S' -
FROM: P. C1PVTO ATT: I2c.Nt16<- 71lon~.

DATE: ?-'1-lv/c;y CC:

REF: 'If/Do9o'3 PAGES: b... - --~

-----------------~-----_._---_ ...-

_______-'-6...../fiI''''--L/h.L..io_.. __~~ot?__r fPl--k~,!.->.:::)!.-,.y,-'-,=3~_- ~_

____---L1i?A &UI5S (J().('t//OUN7 G;yk
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Fax 5:ent by BB 234 B321 AMDEL LABS ADELAIDE A4->A4 22/B4/94 12.113 j-'tj • 7../fl

I e .....de•
139036

I
Anlly.l. oodl 1D4E It.porI ~ADOIlO9 p• .,. It

I \ S1ogon Oo.%oUoo I ~ 10101ree,

I
SImple AI20S rl2DS flO2 CIO P205 V208 LOI 8102 Colour Hlfdrr...

Dil 8/2,3 <5.60mm o.n MS4 1650 110 75 8 O,OS GM OffWhlto Hard

011 $12,3 ,s,COIn'" O.ef 0.000 1100 160 110 6 o.oS 90.I OffWhll, Ha'd
OR 8/4,6 M9 0,04 1100 100 80 1 U$ 90.0 Of! Whll. l-4sld with ton band!'

I
OR 3/0,1 0.67 0.064 '800 100 00 8 0.31 00.1 Of! Whit. Ihtrd

Dil 3/0,G,1 0 0,21 0.044 2500 , '0 00 6 0,26 00.1 OftWhllo V. BOll
PRS111.12 D.S4 0.048 2860 120 110 8 0.2 00 OffWhllo H""DR SI1S,14 1.10 O.or8 2000 SO 120 17 0.94 97.7 O"Whlll V,Helld!
OR S116,10 1.&0 0.111 2200 <10 G8 10 0.43 07,1 OffWhllo V. Hord

I
DTUII1,1B 1.80 0.15 1100 60 100 22 D.14 110.9 Oft WhllO V.Htlrd

DR 3/10,20 1.30 0.128 2800 DO 180 17 0.S9 97.4 OIIWhll. V.Himf

01l4lt .2 o,e' 0.082 &100 120 110 16 O.DI 01.5 Oft Whll. HOld
DR 4/3.4 o.eG 0.082 80GO 100 05 " 0.4 G8.9 011 1'11011' Hard

DR 512,9 8,28 0,'06 '260 90 10 48 t, t GI.l onw'.I. H8f d

I
1'11514.6 8.8 0.0 29GO 20 180 DO 20$4 87.&OnWhllo fI.rd

DR 616,7 D.1S 0,'0 4160 as 160 75 1.09 84.5 Off Whllo Hoed
nR 0/9,0 $.1 0,10 2200 10 120 (0 1028 91.8 OftWhll. O.Om V, Soft, O,Gm I
'ORMO,II 8.88 0,298 "GO <10 '20 00 1,42 MoD otr1'1/"," Honl
DrHI12.13 U2 0,11 1400 <to 100 24 O.DO D' orr Whrt9 Htlrd

I
DR Glll,16 D.8 0,22 4160 DO IliD 10 1.88 04.1 OftWhllo It.rd

on 6110,17 14 0.278 8000 100 100 Ds 2.78 18.2 011 1'11011. Hard

nn S/10,?0 7,4 0.175 (000 100 180 80 1.44 8a.l onWhll. Hlrd
DR 611,2 &.26 0.176 2100 00 Ds 42 11.00 DU onWhlt. lInrd
011613,4 10 0.39 4800 200 110 9S 1.60 Jl4 onWhll1 Honl

I
DnOtU 9,~G MS 6300 DO 100 15 f .r eo onWhl'o Herd

Dn 813.4 10.8 2,48 5000 140 170 80 U 79 onWhII. Hard

PR B/&,8 l2.0 2.9 4000 95 220 75 Me 76 OnWtdl8 1IIlllt

DR 817,8 U 1.4 SO~O 100 890 10 Ul 02.7 onWhll. Htird

OR 01D.10 4,10 0.61 17GO IlO 220 02 090 Q1.' ORW!.llo 1IIIId

I
Dn 9111,12 to.4 1.0 4200 B~O 600 Gu 2.0a 8o.r 0IIW1,1t. HelJd

DR 6/13,14 D.~ 2.02 000 210 ~SO 16 2.00 M.O on Whit. Hi'rd

on 9116.10.17 12.1 2.24 G400 240 800 95 2.80 77.& OffWhll. liArd

OROII6,ID.20 11.4 U 6100 IGO 410 DO 2.24 1B.8 onWhltn Hli'lld

DR 12/1.2 1.0B D.115 2100 6aO 85 10 O.G' G7.0 Off 1'11011. II .... rd

I
Oil 1213.4.6 1.88 0.11 2400 130 100 22 0.42 DO.8 01/ WI,It. Hard

011 12I0,7,8.D 1.1~ 0.00 2000 100 DS 16 0.20 07.0 Offl\'!lno HOrd

on 12110 0.4 O.04G 1000 110 10 0 0.21 99 Whll. v.oon
OR 12/11.12,18,14,10 0.9 0,068 2DOO 60 OS 9 o.sO 00.1 OIlWhlt. V. H!\ldll-lfUd

on 12118.17,18,19,20 1.64 0.1f 12liD 76 B5 I~ 0.80 91,' Whllo V.lll!lrd

I
DR 1311,2 0.76 0,00 1000 20 60 0 0,44 OO.S onWhlt. He,d/90ft

on 1313 ,(,G,O 0.83 0.000 1600 80 00 0 0.4 DM OffWhll. 80n

DR 1~18.0.10 2.74 0.216 '000 OS 100 60 o a2 D&.1 011 WhilD Solt
on 23/3 0.11 0,021· 1000 10 16 8 0.'0 oo.s OK WI,II. V.SoII

DR 2S/4,O,0,7 0,1 0.026 1000 <10 20 <2 0.20 99 6 OIIWhlt1 V.Sotl

I 011 2318,D O.OSO 0.023 820 68 86 <2 0.14 DO.8 \Vhfte l!l'Ird

nn 2'110.11.12 0.09 0.024 020 U 26 <2 0.07 09.7 Whll. e.n
DR 2S/13.14 0.105 0.020 800 80 40 0 0.12 90.6 Whllo lhud

on 23/16,18,11 0,10 0.03 800 60 35 ~ 0.12 00.6 Whllo liard

OR 24/1,2 0.878 0.020 1100 00 80 4 0.01 DO.l Olt Wlolt. V.Gon

I on 2413.U 0.000 0.02S 840 16 . 15 8 O.!! au Whit. v.oon

0112419.7.8 0.043 0.022 8&0 1& Ie 3 0.01 99.1 Whllo V. So"

OR 2410,10,11 D.O( 0.021 120 40 20 6 0.07 00.8 W1lho V.~ft

O/lNlt2.13.14 0.002 0.027 800 45 20 4 0.04 99.7 Whit. V.S.II

tll1 WI8,18,1l 0.062 0.027 140 GO 20 ~ 0.20 90.6 Wh~8 V.son

I Doln OmM 0.001 0.001 10 10 10 2 0.01 0.D1
Unit, II " ppm ppm ppm PPIn " "

I
Au

Oft 3f'1.~ .6.88mm <0.02

Dotn "mil '. 0.02
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L.:,,)( sent by fiB 234 11321 AHDEL LABS ADELAIDE M->A4 22/114/'J4 lL.83 )'g. 3d,

E) ......de. 1l3D037

Anal)'Ol, cod. IOfE Roporl IAtl~OO9 Pogo 12

StaUon DI"gnadon I ~ Tola'
Fo ..

a."pl. 11"0' Fd08 TI02 CoO P20a V20& lOI 91Cl2 ColOur HOld"...

DR 1612.3 1.44 0.0&4 1260 10 00 18 o.n 97.3 011 Whllo fl.,d
DR 161U 1.58 0.008 1260 130 85 la 0.46 972 Whllo fto,d
DRWO.' 1.82 0.072 1260 <10 aa 19 0.62 9M 011 Whil. Hard
DIU6IB.9 U8 0.000 flOO 26 a6 14 0.51 97.8 onWhh. Il,rtl
DR 15110.11 Uf P0018 000 fa a6 '5 0.81 07.6 onWhll. Ham
DR 16112.18 1.42 0.116 1060 fa fB 10 0.8 97.8 011 Whllo Herd
DR 1611f.16 I.' 0.0V8 1200 88 60 IV 0.84 00.9 onWhll. Hard
DR 16110.11 1.81 0.12a lS00 20 60 10 0.87 DB.1 on Wlili. V. Hortl
DR 16118.19.20 124 0.116 1100 <10 46 14 0.60 97.6 011 Whilo V.Hortl
DR 1011.2.8 IA o.l18 1100 600 86 11 0.71 07 OIIWhll. Hlld

• DR 1014.6.0.7.8.0.10 1.04 0.018 1260 100 70 20 0,00 DB.9 01'1 Whh. H'r(f
DR 1711.2.8.4.6 1.5 0.084 000 <10 GO 16 U 00.I 011 WhU. Hard
DR 1710.7.8 1.12 0.11 1360 <1O 16 16 0.42 07 Whll. Uard
DR 1111l.10.11 f.44 0.014 1060 <10 88 14 0.60 91.8 011 Whho Hord
DR 17112.18.14 I.U 0.10 1060 <10 66 18 0.00 00.' OI'IWhII. lIard
DR 11/16.fO.11 '-24 0.826 2060 <10 100 52 1.86 03.9 oaWhllo Ho,d
DR 2212.3 • UlIm" ~.105 O.OfO f10 7~ 4& 8 ~.12 119.' Whll. Ho'd
OR 221U ·8.99"m 0.60 0.010 OM &6 1~ 7 0.f3 08.7 OIlWl't. fiord
DR22IU l.28 0.008 1060 f~ 46 10 0.32 97.0 OfIWhllo tl8rd
DR 2210.1 l.88 0.07 1100 <1~ 40 20 1.2. \ 00.4 0fI Whllo thud

Otlnllm" 0.001 0.001 10 10 1O 2 0.01 0.01
UnR. " II ppm ppm ppm ppm II II
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r Still..O.'!8""!§S ~ ToIoI
Foa.

Samplo AI20S F0203 TI02 OaO P205 V20S LOI SI02 Oolo<Jr Herdfl(N,1

DR 1811,2 0.00 0.021 020 4~ 20 2 0.46 go" Off Wldl' V.IIPld
DR 181M' 5.6ernrn 0.084 0.017 100 40 1~ <2 0.2~ go,8 Whll. V, Hord
DR 1013,4 ·MOmm 0,1 0.03 000 00 20 2 0040 00.' WhM• V, Hard
DR 18'6,6 0.064 0.028 020 46 20 <2 0.11 o;.e Whll. V,Hard
DR tClr.e O,O~ 0.032 860 4. 20 <2 0.16 00.0 Whll. V,Hlrd
DR lM1,IO,II 0,050 o.oSI 600 O~ 26 <2 0,26 09,6 WI,II. V,fl.rd
DR 10112,1 O,OU 0,030 000 TO 20 <2 0.26 00.6 Whll. V, So1VS.~
DR 16114,16 o.oT2 0.08 800 go 80 8 O,SO go.4 orr WId'. Hord
DR 16110 0,OT2 0,00 640 se 86 4 0,28 90,S WhIIO Hard
DR 1011.2,3 O.OS 0.02 860 40 20 8 0.20 09.6 orrWlrll. V.Soft
DR 101U.6 0,86 0.049 1100 66 50 9 0,4 90-0 011 Whll. v,Son
DR 1911,6,9 0.066 0.0, &eO 88 80 8 0.81 00.5 WI,li. liard
DR 1910,10,11 om 0.038 660 00 20 S 0.26 00.6 Whll. V,Hord
OR 10112,1'," 0.064 0.044 080 4. 2~

, 0,11 00.6 WI,lIe V.liard
Dfl19116,10.17 M90 0,064 860 66 4~ 6 0.22 99.1 Whllo V.Hord
DR 2012,3 0,076 0,031 1000 40 20 8 0.62 00.1 011 WIlli. Hard
Ofl20lU 0.08 0,027 1200 ·,0 20 4 0.26 00.6 OlIWhIo Hord
DR 2016,7 M74 0.03 000 • ,0 16 S D.2 00,8 011 Whli• liard
)R 2010,0 0,185 0.0'0 100 00 46 4 0.28 99.4 Whll. HOrd
OR 20110,1 I 0.808 0,046 960 60 4~ T 0.10 99.2 W1rlta Hord
OR20In,IS O,De 0.07 1050 76 85 IS 0.28 Oo.s 011 Whllo V.llordlHord
DR 20114,15 0.64 0.07 1060 65 00 12 0.28 08.4 011 WhllO H.rdN.llord
DR 20118,17 0,88 0.064 000 20 56 IS 0.4 9U OlIWhilo . V, Ilord
0112112,' 0,126 0.03 020 16 80 4 0.41 Og.S orr WI,IIO Hard
OR 2114,6 0,28 0.0'2 880 ~6 4~

, 0,10_ OO.S Whll. Hlrd
DRWe,7 0.26 0.036 1900 00 48 0 0.17 90,S W,,"_ Hard
OR 2.18 0.245 O,OSI 900 O~ 6~ 5 O'S 90.2 OIIWI,II. V,S.1l
DR 2110,10 0.76 0,004 000 50 8~ 10 0,0 SU 0IIW111'. H.rd

O.lnKmK 0.001 0.001 lO 10 10 2 0.01 0.01
Unitt II II ppm ppm ppm ppm " II
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PilX sent by llB 234 11321 AHDEL LABS ADELAIDE A4-)A4 2Ua41'94 12.1l3 19· 5/b

eaft1lclel
189039

AMly,l, DOd. IC4E Ropol1 4AllOClOS P.~ 14

r: 81.oon 1lii"pnaUon 4 ~ lola!
F..,

GlIIllpll A!20' FdOS TI02 C.O P206 V20ij LOI SI02 Colour UArd""'"

OR 26/t.2 0.00 0,026 1250 26 lij 4 OS8 gg.4 OffWhlto So~
OR2ijl3,U 0.06 0.010 1100 15 fO 8 0.28 GG.8 Whll. Bon
DR 2516.7,8 0.082 0.018 1050 40 25 8 0.99 09.5 Whit. Soli
DR 2619,10,11 0.0&8 0.023 800 60 26 , 0.10 09.0 WlI~ son
OR 26/12,19.14 0.062 0.024 no 110 16 2 0.00 GG.8 Whit. Goft
lJR26116,l8,17 0.18 0.030 1350 <10 M 6 0.2ij 89.3 Whll. son
DR 2OJt.2 0.002 0.023 eoo <to 20 2 0.14 09.8 WhIl. Gon
0"28/U 0.Of7 0.010 10110 .'0 Ie ., O.to 8U Will... So~
DR 201ij,0 0.054 0.022 1160 50 26 S 0.28 09.5 Whll. Herd
OR 2011,8 0.056 0.022 1000 40 SO , 0.18 V8.S Wllllo 6ol\lHerd

'DR20iQ,I0 0.072 0.024 1000 '0 16 8 0.28 OU Whtt, Son
DR 20111.12 0.105 0.029 1400 00 30 4 0.80 89,3 WI,II. So~
OR 20113,14 0.06 0.024 0&0 56 20 <2 0,15 99.7 While IbHd
Dn 2M5,IS,17 0.049 0.020 640 50 30 2 0.22 O9.e Whit. HlUd

Oelnllmft 0.001 0.001 10 10 10 t 0.01 0.01
UnlI. II " ppm ppm PPm N'm II "

'.

\,



Fi\)( Sf,"! by B8 234 B321 AHDEL LABS ADELAIDE A4~>A4 22/84/94 L "g , [,/[,
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Anal,..l. oodo IC4E

C SIBM.,d, ) Tolo'
to ...

Oompl. .0.1201 Fo2OS Trot 0.0 PtOS V20e lOI SI02

STtl249~ 0.18 0.0'll 210 1t~ 40 <t 0.0. gO",O
STO 2jO~ 0.t66 o.on 21lO 120 20 • o.oe 00.0
SID 2402 0.166 0,020 210 1$0 20 <~ 0.00 00.0
STO ,j02 0.10 0.026 '10 100 16 <, 0.08 OM
sTo 2402 0.176 0.026 2SO flO 20 • 2 0.0• 00.0
SID '402 0.176 0.026 220 120 20 $ 0.0& o~.e

BTD 2402 0.14 0.0" 210 DO 16 <2 1),08 00.7

DoInOml 0.001 0.001 10 10 10 t 0.01 0.01
Unl. 1\ " Dpm ppm Dpm ppm " "

"

.'
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Mr Neil Thomas
Mineral Holdings Australia P/L
2nd Floor, 135 Collins street
MELBOURNE
VIC 3000

ANALYTICAL SERVICES

~
N Thlt Labe»llory 1"&lJ1sle,ed or "I Nplttf"111'A . A:$soda.lo1l Olr.Nli'iQ Ai..lthtIr1l1l1tl, AU$lralll!l. n,.

t 18St(S) ,eparledhereln hays been performed In
A accardanc, with II, lerl1lS 01 reglslI8Uon. fhll

doctlmenl shaY nol till nIIP~e.l(otptln lullIlf)

I
I
I
I
I

A •••del

Telephone:

Amdel Laboratories Limited
Brown street, Thebarton, 5031
(08) 416 5300 Facsimile: (08) 2340321

169041

Approved Signatory:

Amdel Laboratories L1mited A.C.M. 009 01' 555

This report relates specifically to the. samples tested in so far as that
the samples as supplied are trUly representative of the sample source.

21-MAY-1994

4AD1466

REPORT

Our Job Number

Distribution codes.:
CC Carbon copy
EM Electronic Media
MI'l Ma'gnetio Media

A N A L Y S IS

09-MAY-1994 Results reported
23

cover sheet and pages 1 to 1

FIN A L

Codes:
- Not" Analysed.
- Listed But Not Received.
- Insufficent Sample.

Your Order No:

Samples received
No." of samples
Report comprises a

for Trevor Francis
Marketing Manager

Note:
If you have any enquiries please contact Mr Alan Ciplysq:uotinq the
above job number.

Report
N.A.
L.N.R.
1. S.
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- - - - - - - - - - - - - - - .. - - - -
Analysis Code IC4E Report 4AD14fj6

\I)

=Total

iFe as
Sample AI203 Fe203 Ti02 CaO P205 V205 5102 lOI

tSTD 2490 0.86 0.77 1600 1.70% 220 16 96.1 <0.010
STD 2492 0.145 0.025 200 130 20 <2 99.7 <0.010
DR 27 3-4 0.1 0.07 880 420 30 3 99.3 0.35 •DR 27 5-9 0.35 0.066 1550 360 45 8 98.8 0.38
DR 27 10-21 1,46 0.15 1150 270 70 18 97.2 0,48
DR 30 2-11 0.13 0.032 1100 130 25 4 99,4 0.28
DR 3012-22 0.094 0.034 1450 95 35 6 99,4 0.27
DR 32 5-13 0.55 0.046 1200 95 55 12 98.7 0.31
DR 3214-22 0.455 0.12 1000 85 55 11 98.9 0.27
DR 34- 2-6 0.058 0.022 660 85 30 5 99,4 0.36
DR 34- 7-8 0.052 0.022 600 75 35 5 99.6 0.25
DR 34 9-17 0.074 0.03 780 70 40 5 99.5 0.27
DR 34-18-22 0.415 0.052 760 85 45 9 99 0.3
DR 36 5~17 0.064- 0.032 680 110 25 4 99,4 0.32
DR 3911-22 1.1 0.105 860 75 55 15 97.9 0.39
DR 4-5-14- 0.28 0.041 2050 120 45 6 99.1 0.25
DR 242-17 0.054 0.027 860 55 20 3 99.6 0.13
DR 27 5-9 -22# 0.285 0.06 1600 320 60 8 99.1 0.24-
DR 27 5-9 +22# 0.78 0.155 1050 1150 110 13 97.9 0.57
DR 2710-21 -22# 1.4- 0.155 1150 400 170 19 97.4- 0.37
DR 2710-21 +22# 1.22: 0.062 1100 270 160 19 97.6 0.48
DR 34- 18-22 -22# 0.395 0.054 860 60 50 8 99.1 0.21
DR 34 18-22 +22# 0.62 0.044 820 140 90 12 98.7 0.32
DR 39 11-22 -22# 0.99 0.092 760 90 70 16 98 0.42
DR 39 11-22 +22# 1.02 0.06 780 130 90 16 97.9 0,48

f-,\.
Detn limit 0.001 0.001 10 10 10 2. 0.01 0.01 (~"

Units % % ppm ppm ppm ppm %, % '-I-
e
~

i\:)



- - - - - - - - - - - - - - - - - - - -
Analysis Code IC4E Report 4AD1466

c:,\
.l\

Total .J
]IFe as
;JSample A1203, Fe203 Ti02 CaO P205 V205 Si02 LOI ~.'

A
STD 2490 0.86 0.77 1600 1.70% 220 16 96.1 <0.010 ~
STD 2492 0.145 0.025 200 130 20 <2 99.7 <0.010 ;l

',1DR 27 3-4 0.1 0.07 880 420 30 3 99.3 0.35 ..DR 275-9 0.35 0.066 1550 360 45 8 98.8 0.38
DR 27 10-21 1.46 0.15 1',50 270 70 18 97.2 0.48
DR 30 2-11 0.13 0.032 1100 130 25 4 99.4 0.28
DR30 12-22 6.094 0.034 1450 95 35 6 99.4 0.27
DR 32 5-13 0.55 0.046 1200 95 55 12 98.7 0.31
DR 3214-22 0.455 0.12 1000 85 55 11 98.9 0.27
DR 34 2-6 0.058 0.022 660 85 30 5 99.4 0.36
DR 34 7-8 0.052 0.022 60G 75 35 5 99.6 0.25
DR 34 9-17 0.074 0.03 780 70 40 5 99.5 0.27
DR 3418-22. 0.415 0.052 760 85 45 9 99 0.3
DR 365-17 0.064 0.032 680 110 25 4 99.4 0.32
DR 3911-22 1.1 0.105 860 75 55 15 97.9 0.39DR 45-14 0.28 0.041 2050 120 45 6 99.1 0.25
DR 24 2-17 0.054 0.027 860 55 20 3 99.6 0.13
DR 27 5-9 -22# 0.285 0.06 1600 320 60 8 99.1 0.24
DR 27 5-9 ~22# 0.78 0.155 1050 1150 110 13 97.9 0.57
DR 27 10-21 -22# 1.4 0.155 1150 400 170 19 97.4 0.37
DR 2710-21 +22# 1.22 0.062 1100 270 ',60 19 97.6 0.48
DR 34 18-22 -22# 0.395 0.054 860 60 50 8 99.1 0.21
DR 34 18-22 +22# 0.62 0.044 820 140 90 12 98.7 0.32DR 39 11-22 -22# 0.99 0.092 760 90 70 16 98 0.42DR 39 11-22 --22# 1.02 0.06 780 13Q 90 16 97.9 0.48 !-'

ccDetn limit 0.001 0.001 10 10 10 2. 0.01 0.01 <CUnits air: % ppm ppm ppm ppm 0/0 % c••
,.;;..
W



Orig Sample WI, g
DlSi,e WI by Diff, g
U/Size Wt Recovered,g
WI Loss %

SIZING ANALYSIS

0.49 0.49 99.51
0.15 0.64 99.36
0.70 1.34 98.66
5,89 7.23 92.77

14.J2 2\.54 78.46
78.46 100.00

100.00
78.46
7'8.46
~O.OO

Weight % __---,_C::::u~m~u=I...:W~e::::i~gh~I~%:,,__.,._~

Retained Retained Passing
0.49
0.15
0.70
5.89

14.32
78.46

Weight g
Retained

DR45-14

MH6

1.700
\.180
0.850
0.600

0.425
-0.425

'.

Screen
Aperture mm

Sample

File Ref:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SIZING ANALYSIS

Ori8 Sample WI, 9
UlSize Wt hy Diff, 9

U/Size WI Recovered, 9

Wt Loss %

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Sample

Screen
Aperture DUD

1.700
1.180
0.850
0.600
0.425

-0.425

File Ref:

'.

DR242-17

Weight g
Retain6d

0.02
0.07
0.78
6.26

25.17
67.70

MH7

Weight % ~~-=_C:..;u:.;;m:..;u?I_W...;e~igh"",-1:";%'=c----''--
Retained Retained Passin8

0.02 0.02 99.98
0.07 0.09 99.91
0.78 0.87 99.13
6.26 7.13 92.87

25.17 32.30 67.70
67.70 100.00

100.00
67.70
67.70
-0.00

20-Mar 94

1 804;)



SIZING ANALYSIS

Orig Sample Wt, g
VISize Wt by Din, g
VISize WI Recovered,g
WI Loss %

I
I
I
I
I
I
I
I
I
I
I
I
I
.1
I
I
I
I
I
I

Sample

Screen
Aperture. mm

1.700
1.180
0.850
0.600
0.425

-0.425

File Ref:

DR302-11

Weighl g
Retained

0.37
0.50
0.10
1.16

15.35
82.32

MH1

Weight %
Retained

0.37
0.50
0.10
1.16

/5.35
82.32

100.00
82.32
82.3'2
-0.00

20-May-94

Cumul Weight %
Retained Passing

0.37 99.63
0.87 99.13
0.97 99.03
2.33 97.67

17.68 82.32
100,00

t 8046



SIZING ANALYSIS,

Orig Sample Wt, g
UISize Wt by Diff, 8
UISize Wt Recovered. 8
Wt Loss %

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
"

I
I

Sample

Screen
Aperturemm

1.700
1.180
0.850
0.600
0.425

"0.425

File Ref,

'.

DR3D 12-22

Weight g
Retained

1.13

0.43
0.38
1.35

11.32
85.4Q

MH2

Weight % ---.,.~-=~C::::u;:;m:::u::I...:.W:.:e:.:!igh~t':':%'=----c,.-
Retained Retained Passin8

1.13 1.13 98.87

0.43 1.56 98.44
0.38 1.94 98.06
1.35 3.28 96.72

11.32 14.60 85.40
85.40 100,00

100.00
85.40
85.40
-0.00

20-May-94

1904'1"



SIZING ANALYSIS

Orig Sample WI, g
U/Size WI by Din, g
U/Size WI Recevered, g
WI Loss %

\,

0,00 0.00 100.00
0.03 0.03 99.97
0.69 0.72 99.28
6.84 7.56 92.44

23.11 30.67 69.33
69.33 100,00

100.00
69.33
69.33
-0.00

Weighl % C=u:.:m=u::I--'W.:.:e"'ig"'h=I.e-%==---:-_
Retained Retained Passing

0.00
0.03
0.69
6.84

23.11
69.33

Weight g
Retained

DR342-6

MH3

1.700
1.180
0.850
0.600
0.425

-0.425

'.

S~reen

Aperturemm

Sample

File Ref:

I
I
I
I
I
I
I
I
II
I
I
I
I
I
I
I
I
I
I
I



SIZING ANALYSIS

Orig Sample WI, g
U/Size Wt by Diff, 8
U/Size WI Recovered, 9
WI Loss %

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Sample

Screen
Aperlure mm

\.700
1.180
0.850
0.600
0.425

-0.425

File Rer:

'.

DR349-17

Weight g
Retained

0.30
0.20
0.25
1.78

14.92
82.55

MH4

Weight % Cumul Weight %
Retained ~-~R-eta;;"ined:-'':':7--"'<-'--:::P-as~sl:-'n-g

0.30 0.30 99.70
0.20 0.50 9950
0.25 0.75 99.25
\.78 2.53 97.47

14:92 17.45 82.55
82.55 100.00

100.00
82.55
82.55
0.00

20-M.y~94

,,



SIZING ANALYSIS

Orig Sample Wt, g
DlS;ze Wt by DiCC, g
DlSize Wt Recovered, g
Wt Loss %

I
I
I
I
I
I
I
I
I
I
I
I
I
,I
I
I
I
I
I
I

Sample

Screen
Aperture mm

1.700
1.180
0.850
0.600
0.425

-0.425

File ReC :

'.

DRJ65-17

Weight g

Retained
0.00
0.25
1.99

11.10
18.15
68,50

MHS

Weight % Cumul Weight %
Retained ----=R~eta::c;-:in:::ed7--'-'-=-":<::.:.-'-'::p-as~si;--n-g

0,00 0.00 I00.00
0.25 0.25 99.75
1.99 2.25 97.75

11.10 13.34 86.66
IUS 31.50 68.50
68.50 100.00

100.00
68.50
68.50
0.00

20-May-94

189050
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_I

(i)

Full details of the test results ate found in the report.

\

113 ppm
287 ppm
570 ppm

97.9% by weight
2.1 % by weight

99.97% by weight
0·.03% by weight

grade silica sand was supplied to AMMTEC for

Head Fe,O,
Head AI,O,
Head TiO,

SUMMARY

1<'39053

Deslimed sand
Slime sand

TBE Float
TBE Sink

)I:
A single sample of high
upgrading and analysis.

The sample was attritioned and deslimed..

The deslimed sand was TBE separated to remove any heavy mineral particles.

AvC--;-U9'i'kYJ-..J- (/~ ..J"'- 1"qe ~F",J({ ,c r ·n-Ie '1'1'(1'1' t ...••

'\"\'/'J" '" J""" . ') ell ,.1/ JV () \ '-...;, 1k,(..;r!J-.-·lc::{ .~1'(' 1..-', .J"nl (

I.

2.

3.

4.

I
I
I
I
1
I
I
,I
I
I
II
I
I
I-
I

- I

l~

I
I
I
I



A single sample of damp, high grade silica was supplied to AMMTECin a plastic bag.

Mr David Bale, of Gwalia Consolidated Ltd, requested AMMTEC to carry Ol1ta
treatment program on a sample of high grade silica.

Most of the test products were sent to Analabs, Welshpool, for detailed analysis. Analabs
used specific preparation methods, Le. Zirconia bowls.

Gwalia specified the analytical detection limit for-each analyte. Jnsome. ca.ses (e,g,
Cr,O,) the analysis was at a higher detection limit (i.e. 10 vs I).

139054

MgO
CrjO,

cao
ZrO,
V,O,

I

8307 grams (damp)

TiO,
WO,
CI

AI,O,
K,O
CoO

MHA 1

Fe,O,
Nap
NiO

1. Dry and weigh the received sand.

Full details of the test program are found in the fiowSheet of Figure 1.

4. TBE separate a split of the deslimed sand.

3. Attrition and deslime the sand, deslime the product at 53/Lm and assay the
products.

The test program included the following:

2. Assay a split of the sand.

1. INTRODUCTION

S. Size and assay (in detail) the screen fractions.

2. SAMPLE

The following elements (oxides) were assayed :

3. ANALYTICAL

I
I
I
I
I
I
I,
I
I
• >

II·
I·

.'J
I~

.J

1-
_ .J

I-

•
I
I

•



(5) Repeat for the second charge.

(3) Attrition for 5.0 minutes.

A split of the head was taken for detailed. assay with the results presented in Table 1.

(4) Recover the attritioned sand and wet screell at 53J;im using 10 litresof wash water.

lD8055

8307.5 grams
7906.9 grams
4..82%

2

Damp Head Weight
Dry Head Weight
Sample MQisture

4. SAMPLE PREPARATION

The received sample was oven dried at I05°e overnight. The oven and aU sample trays
were washed and scrubbed dean to remove any source of cross cQlltamination.

The sample (and intermediate products) were mixed and split using a dean stainlesss£eer
riffle.

5.1 Test Procedure

A single sample was sent to SGS, Queens Park, to assay for FeoO" AI,O" TiO, and tria,
as a check and to determine if Cr,O, in .the product (float tail) was within specification.
The method D3-AAS was used.

5. ATTRITIONING

The sample was lightly attritioned to remove any residual or surface contaminants,
Following attritioning the sand was deslimed by screening at 53j.lm.

(2) Transfer 1100 grams of sample toa I litre WEMCO.attritioningcell and add water
to achieve 76% solids.

(I) Split out 2 x 1100 grams of dry head sample.

(6) Recover, dry and weigh the +53~m and ·5~J.lm fractions.

The test procedure was as follows:

(7) Assay splits of the + 53J.lm and "53J.lm fractions in detail.

I
I
I.
I
I
I·
I,
I
I
I­
I­
I,
I,

--'

I~
J

I~
J

I~

I
I
I
I



A split of the deslimed (attritioned) sands was treated by TBE in an attempt to remove
any heavy mineral particles, Le. high in Fe and Ti.

The -53jLm fraction after attritioning was only a small fraction (2. I %). The deslime
fraction was high in contaminate grades.

(4) Recover the floats and sinks and wash thoroughly with acetone. Ov~n dry
overnight.

Allrition Test Results

Feed Weight 2 x 1100 grams

Solids Density 76%

Attrition Time 5 minutes

+531Jm Weight 2150.2 grams

-531Jm Weight 47.0 grams

Total Weight 2197.2 gl1lms

J3905G3

5.2 Test Results

Details of the product assays are presented in Table 2.

The attrition weight results are shown below:

6. TBE SEPARATION

6.1 Test Procedure

(I) Split out 500 grams of +53jLm attritioned sand.

(3) Mix the sample and allow to separate.

(2) Transfer to a 2000 ml beaker and fill with new. clean THE.

The test procedure was as follows:

I
I
1
I
1
I
I
I
I
I
I

.'
I,
~

I'• j

I'
~

I:
I:

••
I
I



(2) Wet screen at 53ILm and dry the oversize and undersize.

6.2 Test Results

A split of the TBE floats was screen sized and .the screen products assayed in detail.

1(3905'1

0.03

99,97

too. 00

4

499.80

0,17

499.97Totat

TBB Sink

TBB Float

(5) Weigh the sinks and floats. Send the sinks for detailed assay at Analabs and send
a split of the TBE float (5<J grams) to SGS for Fe,O" AI,O" TiO, and Cr,O,
analysis.

The results showed that only 0.03% of the sample sank in the TBE. The sinks assay
indicated high assays of all elements, particularly Fe,O" Al,O,. MgO, TiO,. zrO, and
Cr,O,.

Details of the assay results for the sinks and floats are found in Tables J and 4.

7. SIZE ANALYSIS· TBE FLOATS

(I) Split out about 450 grams of TBE floats.

(3) Dry screen the dry oversize at 1180, 850, 600, 425, 300, 212, ISO. 106, 75 and
531Lm.

(4) Recover and weigh each screen fraction. Send each fraction to Analabs for
detailed analysis.

7.1 Test Procedure

(5) Calculate the distribution (by size) ofeachanalyte.

I
I
I
I
I
I

,

I
,

I
I
I·
I
I

- .'

I
I-
I'

I
I
I
I
I



The Fe,O,. AI,O, and TiD, grades and distribution over the size fractions were plotted and
the results are presented in Figures 2 and 3.

The sizing results indicated that most of the weight of material feU in the size range ISO
to 6OOl1m (Le. 81.8% of the weight). There was a small quantity of -S311m material
(0.7%) remaining in the sample even after desliming.

The results indicate a bias in most elements towards the fine and coarse fractions. Details
of the results are found in Table 4. Note the head assay results for Fe,D,. AI,O,. TiD,
and Cr,O,.

1:39058
.' I.'. llJ '<,,

b,- l-' ,1-.'1" \, -,

5

Test Results7.2

I
I
I
I
I
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I
I
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I
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'C"06.1 () J 0

I
ASSAY IN DETAIL

FIGURE

7

REMAINDER

I
SIZE

I J80,850,600,425,300,212,150, I06,75.531'm

I
ASSAY EACH FRACTION IN. DETAIL

FLOWSHEEI - HIGH GRADE SILICA SANDS

SAND MHAI

I
WEIGH AND DRy

I
MIX/SPLIT

I--~---I--~--~I
HEAD ASSAY 2.2kg RESERVE

I I
ASSAY IN DETAIL ATTRITION

5 Minutes
76% SOLIDS

I
DESLIME 5Jpm

Ir----~I
-SJl'm +53p.tn. I ,
DRY/WEIGH DRY/WEIGH

ASSAY IJ DETAIL I
MIX/SPLIT

I......-...-~-----I
SOO.Ograms ASSAY IN DETAIL

I
TaE SEPARATION

I--~-I
SINK FLOAT

I I
ASSAY IN DETAIL DRY/WEIGH

I
MIX/SPUT

I

I
I
I
I

-~
I
~

I
J

I
J

I
~

I
~
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DISTRIBUTION OF Fe20.3, AI20.3. Ti02

1.2

1.20.4 0.6 0,8
(Thousands)

SCREEN SIZE, PASSING (I'm)

o Fe203 + Al203 ¢ Ti02

FIGURE 3

8

FIGURE 2

GRADE OF Fe203. AI20.3. Ti02

° 0,2 0.4 0,6 O,B
(ThouSChds)

SCREEN SIZE. PASSING (I'm)

o Fe203 + AI203 "Ti02
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-
TABLE 1

HEAD ASSAY
..... SAMPLE 1 .•.•. Fe203 .. A1203 .. Na20 MgO Cl K20 Cao Ti02 V20S Cr203 COO NiO 2.;-(,

I ••·••••.•.• ........... I (ppm) (ppm) • (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (F,j

MHAI 113 287 19 23 120 59 31 570 <2 <10 <0.2 <2

....
o



•.• ~.~ ... ~. - - -
TABLE 2

ATIRITIONED TEST RESULTS

Produet Weight Fe203 AI20J HI20 I MgO ,.CV)· K20 COO TIm' V20S CJ'lO) . CoO Hia U01 WOJ

SAMPLE Weight Percent . ~ Diltrl
,.

Dilln Di,tn Di"" . , Diam Ditto OillJ) Dillll nuc. Diitu , .. Di... Cillo , . DillD
I··

. (g) . (%) (ppm) (') (ppm) (') <-I (') <-I (') (ppm) ('I (ppm) ('I (ppm) (') <-I ('I <-I l'l (ppm) ('I (ppm) (') <-I ('I <-I (') (ppm)

ATTRITED +53~m 1UO.20 97.'~ '14 59.\ l64 16.0 " 49.0 1I S,U " " 91.7 " 5S.' '" ..., <2 <,. <0.1 <2 II 41.9 0./ Jll.'

ATTRITEO -53~m "'.00 1.14 '''' 40.9 \.., 14.0 IB" JI,O '" 14.1 )40 .., 1896 ..., ""0 53.S 10 J" 11 '14 "" 52.1 ,.. ....
TOTAL 2191.20 100.00 lB. 100.0 '" (00.0 ,. 100.0 " 100.0 " 100.0 " 100.0 ... 100.0 \. • 0 .. 100.0 0.' 100.0

ASSAY HEAD "' 'S7 " " \>0 " " '" <2 <10 <0.2 <2 " 0.'



- -- - - -'- -- - - - - - - - - - - - -
TABLE 3

SINK ASSAY RESULTS

SAMPLE FoW' Al:20J I:>. "'0 '<Iii K20 COO '!lot
'~". -i> I~.i'>

tUO- -:',- = W03'.' Ii,.,;;,> \,,;.,,(
".

. ... . (ppja) (ppm' (ppm' I(ppm, ,-, (ppm' (ppm, (ppm, (ppm, (ppm'

SINKS ,- )89(J, 2130 "" <000 65' ..." "'
,,, , '81 ]j$H ...

TABLE 4

FLOAT SIZING RESULTS

I Screen. Screen W";ght Fc101 A.I'lOJ ""'0 ....0 .0'«' lQ,O CoO ,."'" ,,,,,,,. i· cao, CoO' -"NiO ZOO, WO,

I Fraction W";ght PerCent DI•• Din ""'" Dlni,....,I .... '.. DI.. <-,I DI.. i'.• Diaa I·· .DUm;

[L.S, """ I '<•• DIn . ... DIu DIn

I > •••••••
I.···.· •.

(ppm'(p.m) > (g) ($) (ppm, l.lo): (ppm' (S)" lppn:I) (11 (pPIra) (ti);:r'("r~) (I' (I, (ppm, lS, I,";", {It "{SI {J:ipm.l ('11< '"' (ppm' '"' '-'
.1180 0.12 0.03 (Combined with +850/Lm fraction roranaly~i5)

-1180.S50 1.58 .~ 0.35 '" 0.' '" 0.' " 0.' " 0.' .. 0.' " 0.• '" 0.' a <10 0 • " 0.' 0.'

-850+600 21.95 .' . 4.85 '41 ••• "" ,., '0 ,.. " '-' ,.
" '-' " '-' "" '.0 a <10 <0.' • " '.J <0.'

~~ 97.26 . 21.48 '" '24.4 ". 20.0 .. 24.2- " 21.7 " " 21.6 " 24.8 '" 24.3 a <10 <0.' <:I " 21.1 <0.1

-425+300' 132.41 • ····29.25 '04 27.6 :m 24.0 " ".1 " 21.7 ,. .. 2'-0 " 30.0 21. 30,S a <I' :<0.2 • " 3<.7 <0.'

-300+212 81.1 17.91 103 16.1 In IU' " /6.0 " 11.J " '" IT.2 " 11.1 190 16.3 <2 <10 <0.' <:I 12 IS,3 <0.1

-212+150 65.61 14.49 100 13.1 '" 17.8 " 1l..S " 14.6 ,.
" IS.2 ., 11.9 '" 12.' a <10 <0.2 <2 " ,1.> <0.1

-150+106 33.08 7.31 " ••• 3<0 I.' .. ,., .. I.' " .. I.' '2 I.' ,,,
'.1 <:I <10 <0.' <2 , ,.. <0.'

-106+75 13.78 3.04 .. ,.. m '-' .. ,., 17 ••• 71 '.1 " '.0 170 2.' <2 <10 <0.' <2 " ••• 0.1

-75+53 5.33 1.18 '26 I.J ". '.0 .. 1.2 " 0.' " '.0 ., 0.' .., 0.' <2 <10 <0.' • " I.• ..,
-53 0.53 0.12 '" 0.7 ." 0.' JU9 '.3 '" 0.' 200 0.' .. 0.' '" 0.1 <2 <10 <0.2 • " 0.' ..,

TOTAl. 452.75 100.00 III IOCtO
'"~

100.0 " 100.0 3< 100.0 " 100.0 " 100.00 ". 100.0 , . .. 100.0

ASSAY Ill). '" 19" 1

, ,
~J

J
,.,. \

../' '"'..-::.~ I
"J ........... ( '-,-

',-. --
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PROJECT

ASAP

;" I091 ~,e:92:

RESULTS REOUIRED

REMARKS

Analabs Ply. Ltd.
A.C.N. 00" 59\ 66"

ELEMENT/METHOD

AUTHORISED OFFICER

Note: lr~!i data- \H 'lIIa'1 ha5'tai-l du~ t~~

s.l"~ility pro~l~or,_

DATE RECEIVED

ZrlGS201

V, Ti,CrIGJ101

CI/CA7,

Fe,Al,C',Mg.N.,l/OA144
ScanlGAZOl
W.Ni.CoIGSZ~1

TOTAL No.
OF SAMPLES
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Analabs Ply. Ltd.
A.C.N. 004 301 661

189068

AUTHOAISED
hrr" ....l"n

CLIENT OADEANoREPORT DATE

ANALYTICAL DATA
REPORT No

.5 .. InsuWcJenl sample
SNA .. sample,hol received

SAMPLE PREFIX

..... ~ .·...-·.,."""'·......··_......- ...._ ..."...'f'o'It>'f~_.~;P.

I I 101160.10. 16/08/94/ I, 13262 1 OF 4,
! SAMPLE Na

--
Na Mg Mg

I·· No. Na
-

Mg Al

i~.~~rHoD ,OA144 GIZOi GAZ01 OA144 GI201 GA20i OA144

! 1 A A4281 Head Ass "y 14 - - 21 - 152I -
i
i 2 A A4281 D?slim +53um 29 - - ~7 - - 1 4 (1L·";;

I
I

I 3 A A4281 Float +6 )(Jum :,7 - - 49 - - 159
,

4 A A4281 Float +4~5L1m 34 - -- 33 - .. 1:-"'"~
..:' I

I 5 A A4281 Float +? )Oum 2'7' - - 31 - 121

!
6 f~ A4281 Float +2 2um 27 - - _7 - - 144, ...;...;.

I A A4281 Float +1 rsOLtm 24 - -- -,.. ..,. - - 18 1I 7 .,:,.._.,

;
,

8 A A4281 F _~ oa t +1 )6ufn 21 - -- 37 - - 180I
I A4281 TBE Sinks - 1580 - -"'0/1 n - -
I 9 - _"._! t·,.

I
A4281 Flo 'It -53un 68 ~~-',I 10 - - - - _.

i 11 A4281 FloFt +850 .-Im - - 48 - - ..... r-,
-',-_.

,
A4281 Sli -531.1 n 1379 173 11~14(1i 12 ne - - -

,
----

r
A4281 Flo ,t +75un 21 10 16S'13 - - .- .-

j -

14 A4281 FloFt +5.3u n :30 - - 15 - - 25::-:

15

16

-
17 .

18

'9
-~

;>0
--

;>1
..

22
--

;>3
--

24 DETECTION 2 50 5 2 20 5 1.(\

;>5 UNITS ppm ppm porn ppm ppm ppm pDtTr

II

16AI'1alabs
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I no" ,'IS In ppm unle.. o,he",l.e .pecmed

. "lemenl noI d~ermined
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Analabs Pty. Ltd.
A.eN 004591 8M

ANA.LYTICAL DATA
SAMPLE PREFIX HEPORTNo REPORTOATE CLIENT ORDEFl No PAGE

AUTIiORISED
IS ::: Insulficlent sample
SNR =ssmp'enOl 'E'ceiV8d

. ,,110; i" rpm Hnless olherwlse specified
.11"'1I1('nl no1 delp.rmined

I j.101160.10.1::'262 16/08/941 I 2 Ol' 4

SAMPLE
..... . " "

"

No. Al Al cl K K k Ca

• 'FfHOD GA201
" "

G1201 CA25 OA144 G1201 GA201 OA144

, A A4281 Head Ass f;<y -- - - 49 - - ~..., ......

I
,,'~

2 A A4281 D':3s 1 im +5.3um -- - - 48 -- -- ."'!,7

I 3 A A4281 F"l oa t +6 )Oum - - - :14 - -- 4".

Ail281 f:oum 47 454 A Float +4 - - - -- -
"

I
' "

5 A A4281 Float +2:, )Oum -- - -- 40 - _.
,1('

6 A A4281 F loa.: +2 2um -- - - 45 - .. 4 '.

I 7 A A4281 Float +1 ... (Ium -- - - 49 .- - -~ ~~,

.>',C

B (.; A4281 F--:oat <-1 )6um -- -- - 55 -- 3('

I 9 B A4:::~81 I-I "ael Ass !"y -- - 120 - - - --

I 10 B {-t4281 D'?s Jim + 53um - - 75 -- - -
"

.~

11 [< A4281 r-I 001 t +6 )Oum -- - 50 -- - .-

I 12 B A4281 F:oat +4 pSum -- - 50 - - -. --

13 B A4281 Flo~t +2:, )0'_\11'1 -- - 50 - -- -. --,
14 B A4281 Float +~. 2um "- - 50 - - -- -

~

-15 ~ A4281 Floa.t +1 BOun! -..• - 50 - - -- --co

16 8 A4281 Float +1 )6Llin -- - 50 - - --
"

I
-

17 A4281 TBE Sin\..:.s 2.06 - - - =,(~O - -
"~

18 A4281 F10 ~t -5·3u. n -- 512 - - - 1/)6 .

I, '9 A4281 Flo :=<.t .... 850 .Im - 224 - - - Pl O

,

"!'o

, . _. -"~-=-"-"

. 20 A4281 Sli ne -53lt n -- - - 199 - .. 13~:,":·

I ?1 A4281 Flo " t. +7~:'u P, - - - 59 - -- :2t

I ?2 A4281 Flo ·3.t -I·~,3u In -. - - HO .. .- ~1·0· ....

?3
.

~4 DETECT IDh: 0.01 50 :=.0 (l 500 ::' ~

?5 UNITS I. ppm ppm ppm ppm pom pom
~ .

I
I



1:59070

SAMPLE PREFIX REPOAT N<>. ' AEPORT DATE ClIEf<T ORDER No, PAGE

Fe

8120181201 ,l3A20i (,1201 GI201 612(11 OAi44.',IETHOD

1__-, -.- __.__~'-ll-(-)-lTl-6-e--" _"_1_0_"T1-'_'.:2":,'6":,'_2~'-r-l_6~_/":,O_8":",' 9_4,--c---"--,--,_---r-~~~__.__-,-L.I,--,,__r-o-, ~_4_l
SAMPLE"'"''

No, Cn ;' tai'(;';,:,tt V, Cr Fe

1_:_t-_A_A_4_2_8_1_H__+_e_,a_d-A~S_S_-t--3 -'.-'Y__~t-_~_-t- -t-__,3_4_2i'_~_",_':2---j"~__"_1_(_)r---~_7__9t__~---j-

A A4281 Deslim +5311m - - 142 ::::: ,-:10 8n

-,-f__----+---+---+---t----_______1r----t--_+-----+~-__+_--_4

72

<J.O

<10

-:"·10

.:" .ti: r

··-'10

<10

11~L

-:: 10

<2

<2

.."".... ...:.

<z

......... ..::..

<2

<2

... ,....
-'.L

1-'-

10,.

99

131

114

142

11!.

102

164

7470

2SB!)!)

37

64

465

A A4281 Float +4~511m

A A4281 Float +3JOum

A ALL281 Float +2 .. 2urn

A4281 T8E Sinks

A4281 Float -53un

A4281 Flo~t +53un

A4281 Float +850 em

A4281 Sline -53un

4

5

10

12

11

14

13

1_3_-t-_A_A_4~2_8_1_F+l_o_a_t_+_6t)_(_'L_,m__t-~__-t- --t-__1_~_.6-t- :::-'~r---__'_'::_1_0t__-~I_n_?·t--_----j-

I
I '7

.-f__----+---+---+---t---~_______1r----t-~_+~-_+-~__+_------_4

I 8 A A4281 Float +1 )6um - - 105 <:2,..'-0 (:,-8
..~--+---I~I----------1f----'---------t------t-----r------~-f-----------j

9

I
I
I
1----------1

15 :--+---------+-----+---'---+--------t--------+----~+_________+_________l
16

21

20

I 17
)--+_----+-----I---+-------+-~-+-~~_+~--+_--_+-~-_f~--_j

I-::-_t_-------,I-----f----t-~-_+_~--__+_---_t_---t__--~II_--_+-'--_l

I
.---I-------+---~+--~~+----f__-----________j~-_+--_+~-__+__-~+~_____1

22

AunlORlSED
i">r-r-,..r-.. c .....

I
I
I

23

24 I)t;TECTIfJN

25 U~!ITS

~111t .. 111 ppm unless olkerwl•• speeined. . IS. InSi.llficlerit SeMple
ClNR", sarno!e not received

50

ppm

10

ppm ppm

1.0

ppm ppm

(Y.01
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18Analabs
I ANALYTICAL DATA

SAMPLE PREFIX REPORT No REPORT DATE CLIENT ORDER No PAG'E

I I 101160.1<).1.3262 16/08/941 1 4 OF 4

SAMPLE Fe Co Ni Z,.. Z,.. WNo. . .

I rllOD . GA201 8820i (38201 88201 G1201 138201

I
1 A A4281 !-lead AS5 "y :::0.2 <2 0. 1

2 A A4281 D~5lim +~3clm '((1 .. 2 <2 0.1

I 1 A A4281 Float +6 )c)um <0.2 ~ <0 .. 1'.'

-I A A4281 Float +4 25um <0.2 :::2 <0.1

I " A A4281 Float +3 )(Jllffi <0.2 ~ -:"0 .• 1

Co A A4281 Float +2 t2Ufh <0.2 <2 ":(1 .. 1

I I A A4281 Float +1 50um ':."0 • .2 <:2 ':.'0 •. 1

I
n A A4281 Float +1 )6um <,(1.2 <2 <0. 1

Q B A428l H '?ad Ass i;,y 38.4

I If) B A4281 Deslim +B..3um 16.8

11 E' A4281 Float +6 )f)um 8.7

I 12 B A4281 Float +4 25um 10. 1

11 B A4281 Float +3 )(lum 1.2.2

I 14 B A4281 Float +2 2um 8.8

I 15 B A4281 F 1. Da t +1 SOLlm 8.9

8 A4281 F IOO'.t +1 )6um 7.016

I 17 A4281 TBE Sinks 5.2 1'-18:" 1000.0 26300 a.8

18 Al.:.:281 Flo ':lot -53u TI 472 <0.2 .3 36.8 0.2

I '9 A428l Flo "It +850 ,m l'i! ,', .2 '- 16.7 t) • :?

I
'0 A428.1 S Ii Tie -53u n 8.4 :325 835.0 3.1

'\ (4428.1 Flo"It +75un <0.2 ,~ 1.6 . ~p o. J.. ..::,

I ':) .c~4281 F 1 t.~ ~t +:,31..', en <0.2 ~ 12.2 0.2"-~

1

I Df-,ECT ION 1(l 0.2 .--, (I. ~) ~ 0.1.- .'

I
UNITS ppm ppm ppm ppm ppm ppm

.\ pp'n unhJss otherwise specified IS =Insufficient &ample, • t4 .. ' ......... in6/i ~NR 'l'ltPnnIA not recpi ....,d AW.:r!f.Ol1~~Et>
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AMMTEC LIMITED
A.e.N. 063 332 516

IAN G SMITH
SENIOR METALLURGIST

GRAHAM W LLOYD
MANAGING DIRECTOR

6 MocAdllmPlace, Bolcallo
Western Ausfralia 6021
lelephone, (09) 3442416. (09) 344 2418
Tele-x: AA95177 Fox: (09)345 4688



Refer to report for your distribution. ClusterS also may be present In your sand and If /;0.
will dfsaggregate wIth closure resulting In a lower conductIvity. MechanIcal procesalng
shOUld help this problem.

Kathy Abney, Conductivity Supervlsor

;1-').
I.?' ~. .'
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189073

[ill 0 02

8:04 No.OOd P.Ol

•

20/40 Arltona
% Retained

0.0
6.0

41.4
38.4
12.8
3.0
0.4
0.0

TO)I INEX/ MilA

Jul 05.94

20/40 Hickory
~~ Retained

0.0
1.8

16.2
32.4
33.4
14.6
1.8
0.0

7'06 N. 81 HIGHWAY • P. O. 80XI~44 • OUNCA~I. OKLAHoMA 7)53.
-rELEPHOt-fE .05/252.... 309 • FAX NUMBER '05/252.6979

'5'61 3 650 385.;

TEL:

20/40 Northern White
% Retained

0.0
2.8

17.4
28.2
28.6
19.6
3.2
0.2

. /

~~.

'94 14:26

Sieve
1E1
20
25
30
35
40
50
pan

Mr. Nell Thomas Mineral Holdings Australia
Fax: 011 61 3 GSO 3855

Typically there is not a pass\fall conductivity measuretTll~rrt, rathSr there Is a target
conductivity. Sieve dIstribution, grain strength, and angularIty dIctates conductivity.
Enclosed are some typloal sieve dittrlbutlons of the sands listed on the graph. As you
notice, the shape of the MInerai Holdings Sand, decline, CUrve resembles that of the
Arizona sand. The main difference ~tween the two sands In conductIvIty Is the sieve
distribution. A larger av9rage size sand dlstn'bution should yield more conductivity.

If Increased conductivity Is neElded. sieve the sand more to the ~!').35dlstrlbuflon

and get rid of all the small end. The angUlarity of the MineraI HoldIngs Sand may have
caused the InItIal sharp stress decline belwgen500 and 1000 psi clcoore M Is alw
exhibited by th$ Ari,wna sand. (The angles were broken off the sand wIth Increased
closure and the pore spaces get smaller) However, based On this tlmlte-d. testing the
Minerai Holdings Sand loOks like It will hold up vs stress. However, longterm condLlctMty
will be more rapresent8tlve' of the product.

If your deposit will yield a larger distrlblJtioll<a.t a profitable prIce then offer a 16f30
distribution to the coal fields as well as a higher cui 20140 sand. At the cost 01 the
Imported USsanct vs that of an Australian deposit there Is no questIon In choice of whIch
sand will be more attractive to the producer If. the conductivity Is similar.

GLtNN PENNY
Prl!Sldtilt
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-I ..... 20/40 Mln.Hold.Sand --+-- 20/40 N/;lrth. White -a- 20/40 Hickory

1 8074

3500

.... 20/40 ArIzona

Jut 05.94
TOll I NEX/JIH.-\

1600

Comparisons-Initial Time @Closure Data
ofLongterm TestB @15OFV6 API Shorterm

'6'61 3 650 3855
TEL:

1000

I

ihe MIneral Holding Sand /s 811 API 8horterm

....... corlQ'CJ(:\/YI!y evaluatiOn entll~ bW1g et>mpllftld 10

~
lnlllllJ llnJe/ll. closure 01 somelongttorm oondu.:thilly ,...
eveluatlonl. ThIs '.. .note; direct oompllrlsOn. Sieve
dlstllbUtlonB vtvy Wllh these 8llndiJ.

---- ,

~~--- -
~;::-.........

~~ ---
~
~

r-- ~...,

~
2000

500.

7000

3000

•
OT~OT '94 14:26
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THE SHORT TERM API TYPE CONDUCTIVITY
!\ND PFRMEABILHY Of A SUBMITIED SAMPLE

Of SAND fROM fA'/Ij£RAL HOLDINGS OF AUSTRALIA
2.0 J..B/SQ fT 20/40 SAND AT SOD, 1,000, 1500,

2000, 2,500 AND 3,000 PSI 7S"F

Tested June, 1994

fDA
Mineral Holdings ofAustraliaP/l

2nd Floor, 135 COllins Street "
Melbourne, Victoria 3000

Australia

BY
STI:M·LAB

P.O. Box 1644
Duncan OK 73534

P. O. Number: fax of 27th May, 1994
per Mr. Neil M. Thomas

file Number: SL 3643
June 1994

189075

, I
STn.4-L~

, ~.IlC.



The procedures are outlined in the following section of this report. The data is
presented in Tables 1. The sieve analysis of the sample is provided in Table 2.

STIM-LAB has completed the requested Short Term API conductivity and
permeability type evaluation with closu(es targeting the near surface coal deposit closure
pressures. (5 closures = normal API test - 1 extra/ree of charQe) The sample was sieved
to the ene,losed sieve distribution to remove the above and beloW 20/40 cut of sand. The
sample was then washed by hand and dried prior to testing the Sieve and conductivity
at 2.0 Ib/sq ft @ 500, 1000, 1500,2000,2500, and 3QOO psi.

7406 N. BI HIGHWAY • P. O. BOX 1644 • OUNCAN. OKLAI-IOMA 73534

TELEPHONE 405/252-4309 • FAX NUMBER 405/252-6979

Thank you for having STIM·LAB perform this test.
questions, please do not hesitate to call .

ld8076

June 30, 1994

If you should have any

•

Sincerely,. ~,
\

~'--- ./'.' - /:. /!j-. .
~ /. /; .........."'{/~ ·.AS-·7/ '/) 'T./( C' '"":)- . >- ~ .. .

i / _..... /" 1 /'

Kathy Abney.
Conductivity Supervisor

STIMULATION FLUID TESTING >l:RVICES

Mr. Neil M. Thomas
Mineral Holdings Australia PlY Umited
135 Collins Street
Melbourne, Victoria
Australia, 3000

Dear Mr. Thomas,

KAlcdb
Enclosures

L~

I. r1 ;/ '.
I
ST~ :; LAB

"1a~/1..-...., ~'.rll!f

I GLENN PENNY
President

I
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189077

PROCEDURE FOR CONDUCTIVITY AND
L1QUIO PER~EABILITY MEASUREMEf,jTS

1. The equipment !Js~d for the measurement of conductivity and liquid permeability
included:

75 ton Dake Press with air oil intensifier. API Monel K-500 flow cells with 10
sq in flow paths.

Rosemont (sm~lIt family) 30:1 pressure transducers for measuring pressure
drop and rale, plumbed with v" in. lines and calibrated with the smart
system computer and checked to 1 in. of water.

One gallon nitrogen driven fluid reservoirs filled with 2% KCland
deoxygenated with nitrogen.

Internal gauges and calipers for measuring widths.

IBM PC to process data and calculate conductivity and permeability.

Two 10 sq in. Ohio Sandstone.

2. An API cell was loaded with proppant sample to be tested. The proppant was
leveled with a blade device.

3. The proppant sample was placed between the .core slabs and were made a part
of a one cell stack.

4. The cell was stacked to within 0.002 in. from top to bottom and positiqned
between the platens of the Dake Press. Pressure was increased to 500 psi and
the system was evacuated and saturated with water at 75°F.

5. The proppant was allowed to equiHbrate as outlined in the data tables.

6. Th~ flow rate, pressure differential, and average width weremeaslJred at each
pressure in order to calculate conductivity and permeability. Five measurements
were taken and averaged to arrive at each conductiVity. Flow rate was measured
with a Mettler balance to 0.01 ml/mn. Darcy's Law was used for the calculations
to determine the conductivity and permeability.

8. The pressure was increased at 100psi per minute, at 500 or 10000 psi increments
and the above measuring technique repeated.

9. The conductiVity and permeability of the proppant Were collected at 500, 1,000.
1,500, 2,000, 2,500 and 3,000 psi at room temperature. .: i I

! -

S1)lM~-~~e.

•



500 75 6361 0.248 JOg

1000 75 5252 0.242 260

1500 75 4905 0.237 248

2000 75 4159 0.232 215

2500 75 3502 0.227 185

3000 75 3197 0.222 173

Table I

1 9078

Coqq~ctivit¥ and Permeability of

20/40 (Sieved antl Washed) Mineral Holdings of Aust.

Between Ohio Sandstone with 2% KCl
Temperature as indicated

Permeability
(Darcies)

Width
( in)

Temp. Conductivity
Deg F(md-ft)

2 lb/sq ft of

Closure
(psi)

SL-36<l3 .

June 199<l
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Sieye

16 "- 0.0 0,0

18 0.0 0.0

20 2.2 2.2

25 13.5 15.7

30 28.9 44.6

35 22.5 67.1

40 23.1 90,2

- 45 9.8 100.0

50 0.0 100.0

pan 0.0 100,0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SL3643

Sample 1.0.

June 1994

Tabla 2 .

Sieve Analysis of Submitted Sample
From Mineral Holdings of Australia P/L

Sand
20/40

Percent
Retained

Percent
Cumulative

ld:J079
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