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ABSTRACT

Previous InvestigatIOns In the Eastern Quarry segment of the Pine Hill Area west of
Maydena pOinted to the pOSSJbillty of a small resource of potentJally saleable
product consisting mainly of hlgh pUrJty, fine sl1Jca sand sUitable for the
manufacture of table-ware glass.

This year's exploration programme by J.J. McDonald &: Sons MInlng provided further
Information about the extent, varJabJllty and quallty of this resource.

PrelIminary SlZIng and beneflclatlOn tests to upgrade the quality of the product
Indlcate positive results.

Overall, the technical outcomes of Investlgatlons to-date justify continuing with the
project.
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Ii.

l. SUMMARY

An actIve fIrst vear programme focused almost excluslvelv on the silIca sand
resource around the Eastern Ouarry area of the tenement. ActiVitIes
commenced WIth the preparation of an accurate topo base map and check
mappIng, followed by the completIon of 23 Rei Air-core holes for a total of
29lim drilled, sample assays, SIZIng determInatIOns, mIneralogy and
benefIciatIOn tests.

Although In part "due dilEgence" to confIrm prIor Information, the
programme was mainly aImed at expandIng the data base on the sIze
potential, character and variability of the silica sand deposIt, providIng some
IndicatIOns of possIble product range and to Investigate if the sIlIca sands can
be upgraded to high pUrIty, low FelTi product which commands a prICe
premium In the market place.

The picture emergIng to date IS that of a rather more complex silica sand
depOSit than earEer results might have suggested.

Although not yet closed off fully to the west and south, It seems unlikely
at this stage that the amount of easily acceSSible and treatable silIca sand
WithIn the depOSit will signIficantly exceed about 3.5 millIOn tonnes. Below a
leached hOrIzon extendIng to about 8m from the surface there appears to be
a marked deterIOratIon in the quality of the sand as shown by a rise In the
Iron and clay content. SIZIng tests suggest that about 1i3% of the materIal
across the area tested so far falls within the sIze range suitable for the
manufacture of glass. However, the particle size dIstrIbution tends to favour
the fIner end of the range and hlghEghts the need to assess the silica flour
productIon potentIal of the deposit.

ImpurIty levels, partICularly iron, were found to be higher than preVIOusly
reported. VarIations between IndIVIdual samples and drill holes can be qUIte
large.

On average, In the· light of available results, the western two thirds of the
depOSit are emergIng beIng of better quaEty and coarser than the remainIng
area of the prospect where the Eastern Quarry IS located.

Bench-scale magnetIc separation tests confirm that about half of the iron
contamInatIOn can be removed using WHIMS. PrelimInary aCid washIng tests
IndIcate that the remaIning material could be upgraded relatively easily to a
high quaEty product contaIning less than 50 ppm and posslbly only 2 ppm Fe
WIthout major envlronmental Impact.

All up, the results to date are deemed to be sufflclently encouragIng to
contInue with the InvestigatIOns of the deposit With cautIous optimisim.



• 5.

•

•

•

•

•

•

•

•

•

•

•

2. INTRODUCTION

The area was brought to the attentlOn of J.J. McDonald &: Sons MIning Pty.
Ltd. via the Tasxplorer notice system of MIneraI Resources Tasmania. This
advertised the availabltty of ETA ~83 (formerly R.L. 90~2 held by the
Northwest Bay Co. Pty. Ltd.) in the early months of 1998.

A brief visit to the district and inspection of the silica sands in the Eastern
Quarry prompted a deCISion to apply for a small exploratlOn !Jcence over an
area surrounding the main depOSits of sl!Jca sand and silica rock (Flg.I).

Further encouragement was denved from pOSitive, preltminary discusslOns
with the OfflCe of Major Projects Tasmania and Tasrail, the latter signallIng
proposals to re-open the narrow gauge rail lIne to Maydena.

3.TENURE

Application for an exploration licence of 7 sq km (IncludIng R.L. 90~2) around
PIne HlIl approximately 3 km south west of Maydena was submitted on the
26th of May 1998.

MInisterIal consent for the licence was obtained on 10.10.1998, effective for
5 years to 0~.09.2003.

The tenement comprIses:

State Forest - Multiple use forest land

Private Property

Crown Land - Subject to DELM approval

One Heritage SIte

These land use areas are shown In Flg.2.

~. INFRASTRUCTURE

In a d,rect !Jne, the silica sand prospect is located about 60 km west north
west of Hobart. By road It 1S about 90 km and I t hours' drivIng tIme from
the city centre by sealed road for all but the last 1.5 km, whlCh are part of
a well formed and maIntained gravel road.

BaslC facllities, Including hOUSIng, are avallable In the small township of
Maydena and surrounding district (Flg.I).

Refurbishment of the narrow gauge, SIngle track raIl lIne from Bridgewater
to the Mt. Field National Park for passenger traffiC has commenced. The
remaInIng 12 km to Maydena may be upgraded at a later date, If warranted..
ThIS lIne extends a further 2 km to the west of Maydena to a former timber
yard, now pnvately owned and about 2 km by gravel track from the 51ltca
sand prospect.

A 700 m long, fair-weather, east-west onentated gravel landIng strIp 1S
located 3 km north west of the prospect.

A single strand power-!Jne extends from Maydena to Within I km of the
prospect and the Gordon River power transmISSion lIne passes 2.5 km to the
south. Water supply opportunities in the area are plentiful.
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J. TARGETS AND OBJECTIVES

The primary target for exploratIOn and assessment IS the deposit of slHca
sand located mainly to the west of the Eastern Quarry about 1 km south east
of Pine Hili.

Product quaHty and markets outside Tasmania are the key to the commercial
viability of this resource.

In this context, the main project objectives thIs year were to further
charactense the deposIt and gain product knowledge by:

" obtammg further information on the geological setting
of the silica sand deposit, ItS sIze and extent, qualIty,
compositIOn and variability

" undertakmg prellmmary beneficIatIon tests to determIne
If the saleable material can be upgraded to a more valuable
product by the removal of contaminants

" "low key" marketmg efforts, pendmg more accurate
definition of product range and quality

FamJ1larisatlOn wIth the tenement geology and other hard-rock silica
occurrences In the Itcence area were subsidiary alms.

6. PREVIOUS EXPLORATION

Although the Pme HIll area was part of BHP's EL 13/65 and EL 8/79and later
also embraced wlthm Amoco's EL 14/84, neither company undertook any work
m that segment of theIr tenements.

The area gained some prommence when Pioneer SJi,con Industries took out
EL 14/88 of 81 sq. km to search for high qualtty slHca rock deposits possIbly
assocIated WIth Pre-Cambr,an quartzites. AttentIon focused qUickly on the
Pme Hili area where, between September and November 1988, a lag deposIt
of approxImately 180,000 tonnes of vanable qualIty sJilclfied quartzIte gravel
were outlined by 45 shallow percussIOn holes at the Western Quarry locaHty.
A further 23 shallow percussion holes were drilled to test the white silica
sands at, and m the viCInIty of, a site desIgnated as the Eastern Quarry.

Many of the holes m the latter area reported encouragmgly low
Iron and alumma contamination over signifICant wIdths. Although samplmg
procedures were desCribed, there IS no mformation on assay procedure.

Prelim mary resource estimates for the Eastern Quarry area suggested a range
of 0.75 - 1.5 mllllOn cu. m of fme sJ1ICa sand contammg 75 - 150,000 cu.m of
high grade lump sJiica, WIth suggested end uses bemg production of optical
glass and stllcon respectively.

The detaIls of thiS work are gIven by EIJJs (I988) m his technical report
appended to the annual tenement report by Jones (1989).

Subsequently, a trial parcel of 1034 tonnes of lump SIlICa extracted fr,om the
Western Quarry was delIvered to Pioneer's Electrona plant for tests. Smeltmg
results mdlcated that "the material was thermally stable and gave quartz
effiCIenCIes between 81 and 89%, With power consumptIOn less than 13,000
Kw hours per tonne of sJ1icon" (Patterson, 199 I).

The exploration effort for hIgh grade silICa rock was termInated during
August 1991, when PlOneer abandoned ItS plans for silicon production at
EJectrona, south of Hobart, ostensibly because of poor market outlook for the
product.
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With the reduction of EL 14/88 to 25 sq. km and transfer to the Northwest
Bay Co. Pty. Ltd. (NWBCo.) on 13.04.1992 exploration for lump slltca was
abandoned and refocused on Itmestone, dolomite and high grade silica sand.

ThiS effort was successful In discovering an outcrop of dolomite at KaliJsta
Hill where subsequent testing by a small programme of shallow air-track
drilling and trenching by hydraultc excavator outlined an open-ended resource
of some 350,000 tonnes of dolomite averaging about 20% MgO and 30% CaO.

Samples of Siltca sand from 10 tests pitS (the location of some of which IS
uncertain, despite co-ordinate references) In the Eastern Quarry area were
screened to the +75 to -600 miCron fraction by ACI Industrial Minerals. These
averaged 99.93% siltca, 0.004% Fe203, less than 0.01 % Ti02 and 0.01 % Al203
(Forster, 1992). Assaying was presumably also by ACI Industrial Minerals.

Separate Sizing analyses by ACI for MWBCo. suggested that the +75 to -600
micron fraction constituted between 48.5% (dry screened) and 56.7% (wet
screened, after wash) of the total volume of slltca sand. These results are
significantly better than those from tests by Duggans Pty. Ltd. which showed
only 32% of the material In the above Size band, plUS 45% fines below 75
microns.

NWBCo. concluded that these assays and gradings obtained would meet the
ACI Purchase Acceptance Standard for glass table-ware (Forster, 1992).

At about this time, in the early 1990s, the Tasmania Department of Mines
completed a 57m vertical diamond drdI hole in the Eastern Quarry area,
which is reported to have penetrated some 55m of siltca sand before entering
dolomitIC bedrock at 55m (C.Calver, pers. comm.).

LIttle, If any, work appears to have been carried out In the tenement after
1994 when the prinCipal of NWBCo. became indisposed and a retention
lICence 9042 of 2 sq. km was granted to that company over the siltca
resource. Early In 1998 RL 9042 was relinquished and the avadability of the
area for exploration tenders under ETA 483 came to the notice of J.J.
McDonald &Sons Mining Pty. Ltd. through the exploration tender system of
MineraI Resources Tasmania.
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7. CURRENT ACTIVITIES

After InltJal area familiarization and orientatIOn reconnaissance to verify the
gross geology of the tenement area activItIes concentrated on the silIca
sands of the Eastern Quarry prospect area.

7. I Work Done:

* Aerial photography and preparation of topographiC base maps using
a 2m contour Interval

* ConfIrmatory geological mapping of the Eastern Quarry SIlIca sand
prospect at I : 1000 scale

* CompletIon of a shallow RC/air core drilling programme of 23
holes totallIng 294m

* Accurate survey of drIll hole collars

* SubmIssion of 219 drIll samples for IndIvidual assays compnslng
Fe203, Al203, MgO, CaO, TI02, Cr203, MnO and V205.

* Make-up of samples for Sizing determInatIOns

* SIzing determiantions on:

•
Head samples

Sizings

27 analyses for contamInants as
above

27 analyses for contamInanlS cas
above

•

•

•

•

•

•

* Scoping bench scale magnetic separatIOn tests

* MIneralogy on 9 magnetic, 2 non-magnetic and I untreated sample

* Assay of 14 composites of the +75 to -600 micron fraction from
select drIll samples, after wet magnetic separation, for contaminants
as above

* PrelimInary IndlCatlve laboratory bench scale aCid leach tests for
Fe203 removal and siZIngs

* More defInitIve laboratory scale aCid wash tests on one drIll sample
composite

* Data analysis - progressive

* Removal of about 400 cu. m of sand from Eastern Quarry by a
contractor for emergency road works under a Forest Produce
Licence

* SecurIng entrance to quarry by logs and earth mounds to prevent
unauthorised entry and removal of matenal

* Clean-up and rehabIlitation of dnll sites; draInage grIpS on tracks;
aerial re-seeding by timber concession holder

* PrelImInary marketIng enqUIries

* Data compIlation and preparation of annual report

* On-going liaison With state authontles, timber concession holders,
local service providers
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7.2 Statistical Summary:

AerJaJ photography

Topo-contour map

Prospect mapprng - geology

Drlll holes completed

9.

2 sq km approx.

0.4 sq. km approx.

0.3 sq. km approx.

23 by Diamond Dril1mg Tasmania,
Zeehan

Rig Type UDR ReiAlr=core unit, track mounted

•

•

•

•

•

•

•

•

•

Total drilled

No. of drill samples col1ected

No. of drill samples assayed

No of determinations

No. of samples-sIzing determrnatlOns

Assays - heads
sIzings

standards
Total

Total determlnatlons

Tnal magnetic separatlOn

Mmeralogy on drill samples

No. of samples-mag-c1eaned sIzings

No. of determmatlOns

Gold assays on +600 micron fraction

PreiJmrnary aCid leach tests

Acid wash tests

Total expenditure for year reviewed

80mm dLam. hole

294m (Average: 12.8m; range: 5 - 30m)

291

158 (Inc). dupllcates & standards)

1264

27

27
27
2

56
366

2 samples (by ERIEZ, Melbourne)

12 samples

14

112

14

3 samples

I sample

$ 52,518
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8. RESULTS

8.1 Base Map Generation:

The choice of air-photography and photogrammetry with surveyed ground
control points provided a rapid, trouble free, fleXible and cost effective way
of producing the accurate topographIc base plans essential for the ensuing
exploration activites and planning at the prospect.

Contour accuracy was further enhanced by clear-felling activities over a
large part of the prospect area shortly before flying began.

The survey data IS stored In digitised format and can be manipulated to
produce a range of purpose-specific maps at a scale of the user's choice.

Topographic base map sheets are available at 1:1000 and 1:500 scale.

Anadded bonus is a sUIte of colour air photographs at a scale of 1:7500.

8.2 Geology:

Reconnaissance checks along roads, tracks, clearings and short, off-track
traverses support the broad regional lithological framework for the exploration
!Jcence and the Pine Hdl area as presented by Calver &. Forsyth (1999) and
Ellis ([988) respectively. The general strIke of the Cambrian and OrdOVICian
sediments underlying the tenement IS easterly, sWinging to south east, with
dips subvertical to steep northerly:

A wedge of Cambrian basalts in the south central part of the tenement may
be the source of the partIculate iron, titanium and chromium contamination
of the sdlca sands.

The OrdOVICian carbonate beds along Pill Inger Creek In Rlsbys Basin in the
extreme north east of the tenement have a more pronounced south easterly
stnke with shallower dips In the order of 35° to the north east.

In the prospect area, the silica sand deposit IS flanked to the north, east and
south east by hIghly weathered, reddish to yellowish brown muddy shales and
clays. There is a good contact exposure between the sdlca sands and the
underlying, weathered bedrock In the cutting of the logging road about 70m
north of the Eastern Quarry,clearly shOWing a southerly dip of about 40°. A
southerly dipping contact can also be seen In a timber haulage road cutting
near the north western extremity of the depOSIt. The northern contact of the
maIn silica sand deposit can be delineated to withIn an accuracy of about
25m, whde the eastern and south eastern !Jmits are well defined.

A j OOm gap containIng reddish brown and khaki-yellow clays with fragments
of weathered sediment separates the main depOSit from a small "outlier" of
coarser, "dirty" sdiceous gravel at the eastern extremity of the prospect
underlying a small segment of the Styx Road.

Drilling results on either side of thiS gap suggest the tantaliSing posslbdlty
that the silica sands may extend beneath thiS cover.

The main sdlca sand depOSit IS In the order of 300m Wide and at least 800m
long In an east-west directIOn. The western contact has not yet been defined
and may lie 100 - 200m west of the last known sand exposure.

Slmdarly, the pOSitIOn of the south western contact has not yet been
de!Jneated accurately. The posslbdlty exists that the deposit WIdth In that
segment could be Increased by 50 -100m.
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The upper surface of the deposit IS eroded, Irregular and covered by a layer
of peaty and humic sods up to 50cm thick. This surface rises from a height
of 380m a.s.l. at the top of the Eastern Quarry to a peak formed by a small
sdica rock outcrop at about 424m a.s.1.on a ridge-like feature near the western
end of the prospect.

The surface IS disected by a number of creeks and guliles, suggesting the
removal, by erosion, of appreciable volumes of silica sand.

Drilling indicates that the topography of the bedrock surface on which the
sands rest IS also uneven. The depth of sand ranges from 3m In hole 71
through + 18m in hole 84 to dOm In hole 88 to possibly 55m above dolomite
in Styx 4, a Mineral Resources Tasmania dIamond drill hole collared somewhere
In the Eastern Quarry area (Calver,1999, pers. comm).

The arithmetIC average depth of sand, before reaching clay, clayey sand or
quartz?bedrock In In the order of 12m. However, not all of thIS sand Interval
IS of commerCial purity or SIZing range. The depth range of leached,
relatIvely Iron-free sand appears to be In the order of 6-IOm, averaging about
8m, WIth occaSIOnal deeper pockets of acceptable quailty material. Below
that depth, there IS often a sudden, marked Increase In Iron and, to a lesser
extent, alumina.

The outcrop at the topographIC peak is one of off-white, softlsh quartz,
pOSSIbly weathered, leached, sdiclfled dolomite In the mIdst of an easterly
striking zone about 300 m long and 50m WIde containing scattered boulders
of SImilar material.

The sand grains, fragments and boulders which make up the deposit are sharp,
angular and show only IJttle or no sign of abrasion or transport.

The Impression gained IS that the sand and gravel deposits may have formed by
weathering and erOSion of a bed, or beds of brecciated, silicified dolomite,
With angular sand and boulders accummulatlng In SItu or In near-by hollows,
depresslOns and channels.

These accummulatlOns are being eroded, dlsected, depleted and re-deposlted
by the present-day erOSlOn cycle.

8.3. Drlillng and Assays:

The pOSitIOn of all drdl holes completed at the prospect to-date IS shown on
Fig. 10.

Holes numbered 46 - 68 were drdled by PIoneer Slilcon Industries In 1988
uSing an Atlas Copco 712 hydrauliC rotary air-blast rig. All of these holes
were drilled WIthin a 200m radIUS of the Eastern Quarry. Samples were
collected over Im Intervals. Only white, clean-looking material was analysed
uSing sub-samples from every second I m intercept. Intervals shOWing possible
or obVIOUS Iron contaminatIOn were only selectively analysed to confirm poor
quaIJty.

Presumably all analyses for iron, alumina, tltanla and lime were undertaken
at PSI's Electrona plant. Many of the s'arnples showed iron levels below 0.0 I %
With a number of them around 0.005% or less Iron OXide and alumina below
0.02%.

In contrast to the prevIous operator, J.J. McDonald & Sons Mining Pty.Ltd.
used an air-core recovery system In an attempt to preserve sample integrIty
With respect to grain sIze and grading. Drill coverage extended to as far as
600m west of the Eastern Quarry. Samples were collected and logged at 1m
Intervals (AppendiX I).
Every second sample In each drdl hole was cone-and "quartered and one
quarter removed to be assayed for A1203, Fe203, CaO, MgO, Ti02, Mn(;,
Cr203 and V205 (AppendiX 2).
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The assay results did not match those obtamed for Its drlil samples by PSI or
those for the bulk samples col1ected by NWBCo. which presumably used

ACI as Its assayer.

Impunty levels, particularly for alumina, iron and tltama in the clean-Iookmg
matenal were much higher than expected from the PSI and NWBCo. data.

No sample from the current drilEng recorded Fe203 below 100ppm (0.01%),
with only a few readings below 200ppm (0.02%). TI02 levels vaned from
976ppm to 37ppm, with most values falling into the 100-300ppm range.
Alumina ranged from 1.2% to 83ppm. Levels of MnO and V205 over the
sectlOns of mterest (J.e. those with relatively lower iron content) were at a
satisfactory low of -IOppm (Figs. 5 - 7).

Cr203 concentrations over the latter intervals were general1y m the·
relatively low range of 1-5ppm, though elsewhere they were higher and more
erratic.

There was also a clear mdICation from the current dnllmg that results west
of a Ime joming holes 71 and 81 were better than for the area to the east.

The cause of some of the unexpectedly high Iron contammatlOn was revealed
by a mmeraloglcal exammatlon of a number of magnetic fractions extracted
from several samples (Appendix 4).

This work showed that some of the Iron contammatlOn m the drill samples
could be attnbuted to flakes and sEvers of steel, rust and weld globules
denved from the drillmg equipment by the abraSive action of the sand return
durmg dnlEng. ThiS contamination appears to be pervasive and is eVident in
the earEer, as wel1 as the later holes of the current drlilmg programme,
despite· an attempt to clean the drillmg equipment cat the start of the
programme by smking a couple of holes In the quarry floor.

Furthermore, it was shown that part of the metal1lc contammatlOn was
present m the form of small smgle or composite particles easily removable
by magnetic separation methods.

To test thiS notion, a suite of 14 composites was made up from the drill
samples form a number of holes with various levels of Iron contammatlon.
The +75 to -600 micron fraction was extracted from these samples and
"cleaned" of paramagnetic materials by high mtenslty wet magnetic
separation and assayed for the requisite sUite of elements.

The outcome was a Significant Improvement on prevIous results as
represented by the anthmetic averages of the contaminants m the indiVidual
samples which made up the composites.

Iron contamination m most cases was reduced by 50% or more, with a
commensurate reductlOn in TI02 and Cr203. However, no sample reported
less than 100ppm Fe203, the lowest readmg bemg 131ppm from hole 91,
(Appendix 3).

Levels of A1203, CaO and MgO were also lowered, possibly due to screenmg
(more clay Impunties to fines) and washing durmg the WHIMS treatment.

Check analyses for gold were undertaken on the coarse (+600 micron) fraction
of these samples, but al1 results were below 0.00 I ppm.

One of the Important outcomes of thIS work IS the reallzation that future
drill samples wlil have to undergo WHIMS treatment pnor to routine analysIs
m order to overcome contaminatlOn by Iron durmg the drillmg process. ThiS
procedure may have to be extended to other samplmg methods usmg plant
and equipment made of iron and steel.
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8.4 Grain Size DistributIOn:

Grain size distribution determinations were carried out on composites made
up for each drdl hole. The purpose was to gauge the proportIOn, by weight, of
of the +75 to -600 micron glass sand fraction In the bulk of the material of
the deposit.

ThiS size band IS referred to as the "prescribed" fraction In the attached
Esker report which provides detads of procedures and results (Appendix 5).

The weight% of material in the prescribed Size fraction varied from a low
19.3% in hole 89 (near an outcrop of soft quartz) to as high as- 66.5% In hole
number 72 and averaged out at 42.6%.
The proportion of -75 micron fractIOn IS spread over a similar range, with an
average of 38.6%.

When plotted on a map, the results show a pattern suggesting that the
eastern third of the prospect conSists mainly of finer material. The coarser
fraction appears to be located largely In the western two thirds (Fig. 8).

The preSCribed fraction In the deposit as a whole broadly reflects a
dlstnbutlOn pattern slmJlar to the above (Flg.9). It amounts to less than 40%
of the total material in the eastern third of the depOSit and exceeds, With a
couple of exceptions, that proportIOn In the western part. These exceptions are
pockets of predominantly finer material around holes 87 and 90, whde results
from hole 86 are questIOnable due to ItS positIOn close to a slhca outcrop.

It IS worth noting that the hne which diVides the above two main areas IS
approximately the same which separates areas of hIgher and lower purity.

Assays of feed samples showed results which were of the same order, but
numerically somewhat higher than the averages calculated for the same
sample interval uSing the indiVidual drdl sample assays.

The +75 to -600 micron "size" fractions derived from the feed samples show
Significant reductions In the levels of impuntles, particularly Fe203, TI02
and AI203 as compared to the onglnal "head" (or "feed") samples (Appendix 6).
Encouragingly,-reductions In excess of 40% With respect to Iron OXides and
60% With respect to tltania were achieved In a number of these samples.

The results also suggest that more than half of the contamination could
reSide in the -75 micron fractIOn.

DetaJled analytical data for thiS stage of work feature In AppendiX 6.

8.5 BeneficiatIOn Tests:

It was recognIsed right from the outset that the effective removal Iron
contamlantlon and the removal of other deletenous materials would be
crUCial to the successful development and economiC Viability of a bUSiness
based on the silica sands in the Eastern Quarry area.

At the start of the project, a prehmlnary test was commissioned With CSIRO,
Melbourne, using three samples from the Eastern Quarry. These were to
prOVide some pOinters on the relatIOnship between Iron content and sample
colour and indicatIOns as whether or not Iron contaminatIOn could be reduced
or removed by acid leaching/washing.

The procedures adopted and results are set out In detail In AppendiX 7.

The outcome of thiS work was somewhat ambiguous and sobering, underlining
the need for cautIOn In thiS project.
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It was shown that the white colour of the sand may not necessardy reflect
hIgh punty.

Secondly, acid leaching to remove Iron uSJng hydrochloric and/or sulphunc
acids, under energetic conditions, was only partIally successful and faded to
brJng iron content down to below 30 ppm. Such a result could only be
achieved under severe condl tlOns uSJng hydrofJuonc aCid - a process unltkely
to be be apphed successfully to treatment of bulk volume materials.

However, the work raised the possibdlty that weaker aCids may perform
better, if some of the Iron could be removed by pre-treatment.

The ability to remove partIculate iron compounds and composItes as weJI as
some quartz grains coated wIth lImonite/hematite was subsequently confirmed
by bench scale tests using both dry magnetIc separatlOn and WHIMS at the
ERIEZ laboratory, Melbourne. Of the two methods, WHIMS appeared to
produce the better results.

An ICP scan of the three samples also showed that, other than Fe, TI, AI and
Na, only Ca occured In Significant amounts above background levels.

The second phase of aCId wash tests was undertaken at the UniverSity of
TasmanIa ChemIstry Department, Hobart, by Osleach Pty. Ltd. This company
was recommended as havJng some expertise in aCid washJng processes.

On the suggestion of these consultants, the JnvestlgatlOns were, at this stage,
confJned to the best (whitest) +75 to -600 mIcron fracllon of one of a batch
of six samples submitted. This was a composIte of material taken off each
alternate 1m drdl sample Jnterval down to 12 m In hole 90.

Though shghtly hIgher, the head assay of 180 ppm FE ~ompares iavourably
with the average of the Iron content calculated over the same sample
Jnterval from the Jnltlal drill sample assays (see AppendIX 2).

The amount of prescnbed materIal In thIs sample was some 10% greater than
In the sample used for SIZJng tests (see AppendiX 5) Esker.

The test work and results are set out In the report by Osleach attached as
AppendiX 8.

In sum mary, it was determ Jned that:

* A combination of wet screenJng, gravity separatlOn and mild
leachJng with dilute sulphuriC acid is capable of extractJng
the required sIze range and of reducJng the Iron content of
the product to at least -IOppm, and probably as low as 5ppm

* Other process options exist, including productlOn of a material
in the requIred size range contaJning less than 50ppm Fe
without the need for acid leaching

* More comprehensIve testwork would almost certainly lead to
a Simplification of the process CirCUit, with commensurate
10werJng of capital and operatJng costs

* Plant operation at any level of productlOn would not present
any serious environmental difficulties

* Treatment plant capital and operatJng costs would be In the
order of $250,000 - $330,000 for a production of 4,200 to
25,000 t.p.a. of saleable product
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* Plant operatmg costs are estImated at $50/t of product at
4,200 t.p.a. to around $20/t at 25,000 t.p.a of product

* Revenue enhancement could be derIved from sales of sectIOns
of the -75 mICron fractIOn. Upgrading the purity of such a
product would not seem to present undue difficulty.

Overall, the results of thIs testwork are regarded as encouragmg In so far as
they IndICate:

* an upgrade to hIgh pUrIty silIca sand with low Iron content
IS technically feaSIble and could be achIevable commerCIally

* a minImum output/ sales horizon of around 25,000 top.a. of
product to reach a competitive production cost structure

* areas and steps for process fine-tuning

* the pOSSIbility of producing hIgh pUrIty sIlIca flour.
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9. CONCLUSIONS

9. I InvestigatIOns to-date suggest a resource potentIal In the order of some
3.5 mJlhon tonnes silica sand at the prospect, of which about 43% (c. 1.6 mJl.
tonnes) falls into the +75 to -600 mICron size range acceptable for glass
manufacture.

This represents about 16 years' production at a rate of 100,000 t.p.a of
marketable product

9.2 There is currently httle eVidence In support of a substantial increase In

the total resource potentIal at the prospect beyond the above estimate.

9.3 Impurity levels In the depOSIt, as indIcated by drIll sample assays, would
appear to be hIgher than those reported by prior tenement holders.

It IS encouraging that these Lmpurity levels, particularly Iron, tItanIUm and
chromIUm can be SignIfIcantly reduced or almost removed altogether by a
combinatIOn of wet screening, magnetic and gravity separation and mIld
leaching with dIlute sulphUriC aCId.

9.4 Plant operatIOn at any foreseeable rate of product Lon would not cause
serIOUS envIronmental diffIcultIes.

9.5 ReductIOn of capLtal and operating costs are pOSSIble at least for the
benefiCIatIOn plant, depending on production rates and process optIons
adopted.

9.6 Apart from hIgh quality glass sands, there IS scope for other product
optIons, such as hIgh purIty sIlica flour, high purity slhca powder and pOSSibly
coarse feed for a silicon smelter. These options need further inveStIgatIOn.

9.7 Overall, the results of the first year's work prOVIde some grounds for
cautious optimIsm and justify the continuation of investigatIOns and testing
aimed at reserve definition and product upgrade to secure premium prices In

the market place.
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10. RECOMMENDATIONS

10.1 Exploration:

* Complete 1st-pass resource dnllmg and assessment with a view to
estabhshmg an Improved resource outlme and estimate and to Identify
sub-areas for more detailed Investigations to help establIsh a prehmlnary
extractlOn plan

* Investigate near-by occurences and sources of limestone for eventual use
m acid neutralisatlOn.

10.2 BeneficiatlOn:

* contmue with product improvement investigations, with more attention to
the silica flour component of the depOSit

10.3 Marketmg:

* Commence a marketmg study to IdentJfy a saleable product range and a
potential customer base, with a focus on overseas markets.
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It. PROPOSED FUTURE ACTIVITIES

II.I ExploratIon:

.. add-on aerial photography/topo base map production wIth focus on the
western and southern segments of the depOSIt

.. drrllmg of about 25 RC/alr-core holes totalling some 300m, mamly in the
western and southern segments of the depOSIt

.. drill collar survey

.. assaYing and sizing determinatIons, as per the first year's programme

.. mineralogy, If requIred
The tlmmg of the above work will be dependent on the next
harvesting activity over this segment of the prospect
conceSSIon holders. Current indicatIons are that the latter
towards the end of the second year of tenure .

.. The applIcabriity and cost effectIveness of shallow seismIC and/or shallow
ground penetrating radar surveys to delmeate bedrock topography will be
investIgated as a guide to drillsite location and an aId to more accurate
resource calculation.

.. Reconnaissance for lImestone In the eastern part of the tenement and
familIarIsation With past limestone InvestlgatlOns m adjacent areas.

11.2 BenefICiation:

.. contmuatlOn of InvestlgatlOns on product up-grade relatmg to both the glass
size and srllca flour components of the deposit

11.3 Marketing:

.. InItIate a comprehensive market survey and customer IdentIfIcation
programme With emphaSIS on export sales.
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DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Hill, Maydena

DRILLER: DIamond Drilling Tasmama Pty. Ltd.

METHOD: Air Core

DATE: 27.03.1999

LOGGED BY: G.K.

MAP SHEET: 4626 Maydena

DRILL HOLE: 69

AMG Co-ORDS: 5263693mN
466474mE

ANGLE: Vertical

FINAL DEPTH: 11m•
FROM TO DESCRIPTION SAMPLE NUMBER

0 I LIght brown, sandy clay 70100• I 2 Buff, fine sand; coarse frags. ca. 20% 70 lOl

2 3 Off-whIte, gravelly sand; coarse frags. 70102
ca.20%

3 4 Light brown, clayey sand; coarse 70103

• fractIOn ca. 10%

4 5 Buff, fine sand; coarse fractIOn ca. 5-10%

5 6 LIght buff, fine sand; coarse fraction 70104
ca. 5%

6 7 Light buff, very fme sand; clayey;• coarse fractIOn ca. 5%

7 8 As above 70105

8 9 As above; mInor clay: coarse fraction 5%

9 10 Buff-yellOWish, fme sand; coarse fractIOn

• ca. 10-15% 70106

10 1 I Buff fine sand; coarse fraction ca. 5% 70lO7

•
Hole stopped on quartz boulder f7quartz bedrock.

•

•

•

•
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DRILL HOLE LOG

AREA: Eastern Quarry Area, PJne Hlil, Maydena

DRILLER: Dlamond DrlilJng Tasmanla Pty. Ltd.

METHOD: Alr Core

DATE: 27.03.1999

LOGGED BY: G.K.

MAP SHEET: 4626 l'vlaydena

DRILL HOLE: 70

AMG CO-OR OS: 5263645mN
466231mE

ANGLE: Vertlcal

FINAL DEPTH: 6m

Pale yellowlsh, coarser sand; coarse
fractlOn ca. 10-20%

Buff sand; some brown clay and pebbles; 70 I 09
coarse fractlon ca. 20%

Brown sand; coarse wlth brown clay

Dark, chocolate brown, sandy soil

•

•

•

FROM TO

0 1

I 2

2 3

3 4

4 5

5 6

DESCRIPTION

Buff, fJne sand; coarse fractlon ca. 5%

Buff-yellowlsh sand; coarse fractlOn
ca. 5-10%

SAMPLE NUMBER

70108

•

•

•

•

•

•

Note: Drlil hole collar on side of road, ca. 4m below top of
cuttJng through coarse, greylsh sand.
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DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Hill, Maydena

DRILLER: DJamond Drilling TasmanJa Pty. Ltd.

METHOD: AJr Core

DATE: 27.03.1999

LOGGED BY: G.K.

MAP SHEET: 4626 Maydena

DRILL HOLE: 71

AMG Co-ORDS:5263710mN
466l75mE

ANGLE: Vertical

FINAL DEPTH: 5m

FROM TO DESCRIPTJON SAMPLE NUMBER

Dark brown, fine, clayey sand; ?organlc
soil; coarse fraction ca. 5%

2 Brown clayey sand: ?organlc soil; coarse
fractlOn ca 5%

•

•

•

•

•

•

•

•

•

o

2

3

4

3

4

5

As above; coarse fraction less than 5%

Dark brown sand; clayey; coarse fraction
ca. 10%

Dark brown clay; organic soil. edge of creek
Note: brown clay starts from ca. 3.75m

70110

70 ill
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DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Hill, Maydena MAP SHEET: 4626 Maydena

• DRILLER: Diamond Drilling Tasmania Pty. Ltd. DRILL HOLE: 72

METHOD: Air Core AMG Co-ORDS: 5263780mN
46619lmE

DATE: 27.03.1999 ANGLE: Vertical

• LOGGED BY: G.K. FINAL DEPTH: 6m

FROM TO DESCRIPTION SAMPLE NUMBER

• 0 Brown sand wIth some dark brown clay
balls

2 Brown sand; coarse fraction ca. -1 % 70112

2 3 Brown, coarse sand with dark brown clay:

• coarse fractIOn ca. 2%

3 4 Light brown sand; coarser; wIth baHs of 70113
brown clay; coarse fractIOn ca. -1 %

4 5 As above; somewhat finer; coarse fraction
ca. -1 %

• 5 6 Buff fine sand; coarse fraction ca. 2% 70114

•

•

•

•

•

•

Hole stopped on rock



• DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Hill, Maydena MAP SHEET: 4626 Maydena

• DRILLER: Diamond Drilling Tasmama Pty. Ltd. DRILL HOLE: 73

METHOD: Air Core

DATE: 27.03.1999

AMG Co-ORDS: 526377lmN
46628lmE

ANGLE: Vertical

• LOGGED BY: G.K. FINAL DEPTH: 23m

70115

70116 (not subml tted)

70125

70124

70123

70119

70118 (not submitted)

70120

70117 (not submitted)

70121

70122

70126

SAMPLE NUMBERDESCRIPTION

Brown clayey sand: coarse fractlOn ca. 5%

Brown sand, coarse: coarse fraction ca. 20%

Minor brown sand; white clay balls

Pale/white clay; minor, very fine clayey
sand

White/grey clay; mostly In balls

Buff/white clay; mostly In balls

Brown and red-brown clay; gritty

Brown/ red-brown clay with coarse
red-brown sand at base; coarse fraction
ca. 5-10%

Buff red-brown sand, trace clay; coarse
fraction ca. 10%

Red-brown sand; coarse fraction ca. 10-15%

light red-brown sand; finer; coarse fraction
ca. 5-10%

As above; coarse fraction ca 10%

As above; cf ca. 10%

Pale red-brown, tending to cream-yellow,
fine sand; coarse fraction ca. 10%

Pale buff, medium-fine sand; cf ca. 10%

Pale orange, fine-mediUm sand; cf ca. 20%

As above

Dark orange-brown, medium sand; cf ca. 30%

As above; cf ca. 20%

As above; cf ca. 10%

As above; cf ca. 10%

Dark orange-brown fine sand; cf ca. 5-10%

As above; cf ca. 10%

4

I

2

3

5

6

7

8

9

10

11

15

16

17

18

19

20

21

22

23

12

13

14

4

5

6

7

8

9

10

14

15

16

17

18

19

20

21

22

11

12

13

FROM TO

o
I

2

3

•

•

•

•

•

•

•

• Hole discontinued; poor quality material.

•
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DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine HIli, Maydena MAP SHEET: 4626 Maydena

• DRILLER: Diamond Drtlling Tasmania Pty. Ltd. DRILL HOLE: 74

•

METHOD: Air Core

DATE: 27.03.1999

LOGGED BY: G.K.

AMG Co-ORDS: 5263723mN
466247mE

ANGLE: Vertical

FINAL DEPTH: 9m

FROM TO DESCRIPTION SAMPLE NUMBER

• 0 Ught brown, fine, clayey sand; bailing
of organic clay; coarse fraction ca. 5%

l 2 Pale buff, fine-medium sand; cf ca. lO% 70127

2 3 Whitish fine sand; coarse fraction ca. -5%

• 3 4 White fine sand; clayey; cf ca. -5% 70128

4 5 As above, but no clay; cf ca. -5%

5 6 Dark buff to lIght brown clayey sand; 70129
coarse fraction ca. -5%

6 7 Brown and whIte clay; minor very fine• white sand

7 8 Dark, chocolate-brown clay /5011 no sample

8 9 Brown clay and water

•

•

•

•

•

•



• DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Hill, Maydena MAP SHEET: 4626 Maydena

• DRILLER: Diamond DnllIng TasmanIa Pty. Ltd. DRILL HOLE: 75

METHOD: AIr Core AMG Co-ORDS: 5263663mN
466282mE

DATE: 27.03.1999 ANGLE: Vertical

• LOGGED BY: G.K. FINAL DEPTH: 21m

FROM TO

o
DESCRIPTION SAMPLE NUMBER

•

•

•

•

•

•

•

2

3

4

5

6

7

8

9

10

I I

12

13

14

15

16

17

18

19

20

2

3

4

5

6

7

8

9

\0

II

12

13

14

15

16

17

18

19

20

21

Dirty brown, coarse, somewhat clayey
sand

Pale orange-brown, medium sand; coarse
fractIon ca. 5-10%

Pale orange-brown, fine to medJUm sand:
coarse fractlOn 10-20%

As above: cf ca. 5-10%

Pale buff fine sand; coarse fraction ca. 5-10%

As above; coarse fraction ca. -5%

As above;

Pale buff fine-very fine sand; cf ca. -5%

Pale buff very fine sand; cf ca. -5%

GreyIsh-white fine sand;coarse fractlOn ca.-5%

Dark buff fine sand; coarse fraction ca. -5%

As above;

Dark buff flne-medJUm sand; cf ca. 5-10%

As above;

Dark buff fine sand; coarse fractIon ca. 5-10%

Buff fine sand; somewhat clayey; cf ca. -I %

As above, but coarse fraction ca. 10-20%

Dark buff fIne sand; cf ca. 10-20%

Light brown medium sand; pebbly; coarse
fraction ca. 10-20%

Dark red-brown medium-coarse sand; pebbl y;
coarse fractIon ca. 30%

Dark orange brown, medIum sand cf ca. 20-30%
becoming clayey

70130

70131

70132

70133

70134

70135

70136

70137

70138

70139

•

•

Hole stopped due to apparent high Fe In sample returns.
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DRILL HOLE LOG

AREA: Eastern Quarry Area, Pme Hill, Maydena MAP SHEET: 4626 Maydena

• DRILLER: DIamond DrIllmg TasmanIa Pty. Ltd. DRILL HOLE: 76

METHOD: AIr Core AMG Co-ORDS: 5263632mN
466390mE

DATE: 27 & 28.03.1999 ANGLE: Vertical

• LOGGED BY: G.K. FINAL DEPTH: 22m

FROM TO

o
SAMPLE NUMBER

•

•

•

•

•

•

•

•

•

2

3

4

5

6

7

8

9

10

I I

12

13

14

15

16

17

18

19

20

21

2

3

4

5

6

7

8

9

10

II

12

13

14

15

16

17

18

19

20

21

22

DESCRIPTION

Dark brown clay (soil)

Buff-white fIne-medIum sand; cf ca. 10%

Pale buff/white fIne sand; cf ca. 5-10%

Pale buff/white fIne sand; slIghtly clayey;
coarse fractlOn ca. 10-20%

Pale buff/white fIne sand; coarse
fractIon ca. 10-15%

As above; slIghtly clayey; cf ca. 10%

Dark buff - yellowish fme sand; cf ca. 10%

Pale buff/white fine sand; cf ca. 5%

As above

As above; coarse fractIon ca. -5%

As above.

As above; slightly darker.

Buff/whIte fme sand; coarse fractIon ca. 1%

As above

As above

As above

As above; slightly darker

WhIte fme sand; coarse fractlOn ca 1%

As above

WhIte very fine sand; coarse fractIon ca. 1%

White fine sand; coarse fraction ca. 5%

White very fine sand With red-brown streaks;
coarse fraction ca. \-5%

Hole stopped due to diffIcult drillIng on hard rock
at base of hole.

70140

70141

70142

70143

70144

70145

70146

70147

70148

70149

70150



..
DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine HJ11, Maydena MAP SHEET: ~626 Maydena

DRILLER: Diamond Drilling Tasmania Pty. Ltd. DRILL HOLE: 77

METHOD: AIr Core AMG Co-ORDS: 5263672mN
~66385mE

DATE: 28.03.1999 ANGLE: VertIcal

• LOGGED BY: G.K. FINAL DEPTH: 12m

FROM TO DESCRIPTION SAMPLE NUMBER

70151

70157

Pale orange-brown, fine sand; coarse fraction
ca. 5-10%

Grey-whIte fine sand; coarse fractIOn
ca. 20%; (very small sample)

Grey-white fine sand with some white
and red-brown clay; coarse fraction ca. 5%
(small sample)

White medium sand; coarse fraction ca. 20-30%

White fine-medium sand; streaks of pale 70152
orange sand; coarse fraction ca. 10%

Pale orange brown fine-medium sand; streaks
of white sand; coarse fraction ca. 20% 70153

Dark orange-brown fine-medium sand; 70 15~

coarse fractIOn ca. 20%

Orange brown and whIte fine sand; coarse
lractlOn ca. 10%

Light orange, fine sand; minor brown clay;

2

3

~

8

9

5

6

7

5

7

8

~

2

3

6

o

•

•

•

•

•
9

10

1I

10

II

12

As above

Pale orange-brown fine-medium sand; coarse
fractIon ca. 20%

Orange-brown fine-medium sand: coarse
fraction ca. 20%

70156

70157

• Hole stopped on siliceous rock

•

•

•



• DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine HIll, Maydena MAP SHEET: 4626 Maydena

• DRILLER: Dlamond DrIlhng TasmanIa Pty. Ltd. DRILL HOLE: 78

METHOD: AIr Core AMG Co-ORDS: 5263723mN
466380mE

DATE: 28.03.1999 ANGLE: Vertical

• LOGGED BY: G.K. FINAL DEPTH: 8m

•

•

•

•

•

•

•

•

•

FROM TO DESCRIPTION SAMPLE NUMBER

0 Llght grey-brown, fine-medium sand;
coarse fraction ca. 10%

2 Pale buff fIne-medium sand; coarse 70158
fractIon ca. 10%

2 3 As above

3 4 White fine - (medium) sand;coarse 70159
fraction ca. 5-10%

4 5 As above; coarse fraction ca. 10%

5 6 As above 70160

6 7 As above

7 8 As above 70161

Hole stopped on hard rock/?bedrock
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DRILL HOLE LOG

AREA: Eastern Quarry Area, Pme Hill, Maydena

f~,~ .-::. i) ') 01
t: ".\' ...;.. ~} '.J ;-;,.

MAP SHEET: 4626 Maydena

• DRILLER: Diamond DriJling Tasmania Pty. Ltd. DRILL HOLE: 79

METHOD: Air Core AMG CO-OROS: 5263812mN
466392mE

DATE: 28.03.1999 ANGLE: Vertlcal

• LOGGED BY: G.K.

DESCRIPTION

FINAL DEPTH: 12m

SAMPLE NUMBER

•

•

•

•

•

•

•

•

•

light grey-brown, fme sand; shghtly
clayey; coarse fraction ca. -5%

White fme sand; coarse fractlOn ca. 1%

As above

As above; coarse fraction ca. 5%

As above; coarse fractlOn ca. 1-5%

As above; coarse fraction ca. 1%

As above; coarse fractlOn ca. 5%

As above; coarse fractlOn ca. 1%

As above; coarse fractlOn ca. 1-5%

White and brown fine sand; somewhat
gntty; coarse fraction ca. 10%

Brown sandy clay; coarse fractlOn ca. 10%

Brown loam

Hole stopped in brown clay.

70162

70163

70164

70165

70166

No sample



•

•

•

DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Htll, Maydena

DRILLER: DIamond Drilling TasmanIa Pty. Ltd.

METHOD: Air Core

DATE: 28.03.1999

LOGGED BY: G.K.

MAP SHEET: 4626 Maydena

DRILL HOLE: 80

AMG Co-ORDS: 5263842mN
466448mE

ANGLE: VertIcal

FINAL DEPTH: 15m

•

•

•

•

•

•

•

•

•

FROM TO DESCRIPTION SAMPLE NUMBER

0 Pale orange-yellow/buff fine sand;coarse
fractIOn ca. 1%

2 White fine sand; cf ca. 1% 70167

2 3 As above

3 4 As above 70168

4 5 As above

5 6 Whl te and red-brown fine sand; mInor 70169
red-brown clay; coarse fraction ca. 1%

6 7 Pale orange Ired-brown fIne sand; cf ca. lO%

7 8 Light orange-yellow fine sand; cf ca. 5% 70170

8 9 As above: slIghtly paler; cf ca. 5%

9 10 As above; slightly more yellowIsh; cf ca. 5% 70171

10 I I As above

I I 12 As above 70172

12 13 As above

13 14 As above; coarse fractIon ca. 1% 70173

14 15 Pale buff/white very clayey, very fine sand

Hole not bottomed?



•

•

DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Hlil, Maydena

DRILLER: Diamond Drilling Tasmania Pty. Ltd.

MAP SHEET: 4626 Maydena

DRILL HOLE: 81

METHOD: Air Core

DATE: 29.03 1999

AMG Co-ORDS: 5263911 mN
466277mE

ANGLE: Vertical

• LOGGED BY: G.K. FINAL DEPTH: 8m

FROM TO DESCRIPT10N SAMPLE NUMBER

0 GreYIsh-white fine-medium sand; coarse• fraction ca. 10%
2 Pale yellowIsh-whIte, fine to medium sand; 70174

coarse fraction ca. 10%

2 3 Pale yellOWIsh-whIte, medium sand; coarse
fraction ca. 20%

• 3 4 Off-white, medIUm-coarse sand; coarse 70175
fraction ca. 20-30%

4 5 Off-whl te medium sand; coarse fraction
ca. 10-15%

5 6 Off-white medium-coarse sand; coarse 70176• fraction ca. 5%

6 7 Dark coarse sand; coarse fraction ca. 10-15%
wet sample

7 8 Pale brown coarse, gravelly sand; coarse 70177

• fraction ca. 30-40%

Struck water; no sample return. Hole not bottomed.

•

•

•

•

•



•

•

DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Hill, Maydena

DRILLER: DIamond Drtlhng Tasmania Pty. Ltd.

METHOD: Air Core

MAP SHEET: 4626 Maydena

DRILL HOLE: 32

AMG CO-OROS: 5263905mN
466215mE

DATE: 29.03.1999 ANGLE: VertIcal

• LOGGED BY: G.K.

FROM TO DESCRIPTION

FINAL DEPTH: 14m

SAMPLE NUMBER

• o
I

I

2

No sample

DJrty grey-whl te coarse sand; overSIze
ca 5%

70178

•

•

•

•

•

•

•

••

2

3

4

5

6

7

8

9

10

1I

12

13

3

4

5

6

7

8

9

10

II

12

13

14

DIrty grey-brown coarse sand; overSize
ca. 5%

Drrty,-whlte, medJUm-coarse sand; coarse
fractlOn ca. 5%

Whl te-brown medium-coarse sand; d. ca. 10%

WhitIsh-buff medIum-coarse sand; cf.ca. 10%;
good qualIty sand

WhJ te medJUm sand; coarse fractIon ca. 10%;
good quality sand

As above; coarse fraction ca. 5%

Whl te medIum-coarse sand; Coarse fraction
ca 10%

As above

GreyIsh-white, fine-medium sand; clayey;
coarse fractIOn ca. 10%; wet sample

White, medium-coarse, pebbly sand; coarse
fraction ca. 20-30%

DIrty, greYcbrown fine-medium sand somewhat
clayey; cf. ca. 10%

Dark chocolate brown, sandy clay; wet sample

Hole stopped In wet ground and poor material.

70179

70180

70181

70182

70183

no sample



•

•

•

DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Hdl, Maydena

DRILLER: Diamond Drdhng Tasmania Pty. Ltd.

METHOD: Air Core

DATE: 29.03.1999

LOGGED BY: G.K.

MAP SHEET: ~626 Maydena

DRILL HOLE: 83

AMG Co-ORDS: 5263852mN
~66196mE

ANGLE: Vertical

FINAL DEPTH: 11m

SAMPLE NUMBER

•

•

•

•

•

•

•

•

•

FROM TO

0 1

I 2

2 3

3 ~

~ 5

5 6

6 7

7 8

8 9

9 10

10 II

DESCRIPTION

Dark-brown to black organiC sandy soil

Browm medium sand; coarse fraction ca. 5%

Light brown medium sand; coarse
fractlOn ca. 5%

As above

GreYlsh-whl te, fine to medium sand; coarse
fraction ca. 1%

White fine sand; coarse fraction ca. 1%

As above

As above

White fine-medium sand; coarse fraction
ca. 10%

Pale buff-white fine sand

Buff, very fine sand with clay; ct. ca. -1%

Clay blocking return; nO return; hole stopped.

7018~

70185

70186

70187

70188



29.03.1999

•

•

•

DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine HIli, Maydena

DRILLER: Diamond Dnlltng Tasmania Pty. Ltd.

METHOD: Air Core

DATE:

LOGGED BY: G.K.

MAP SHEET: 4626 Maydena

DRILL HOLE: 84

AMG Co-OROS: 5263959mN
466203mE

ANGLE: Vertical

FINAL DEPTH: 18m

FROM TO DESCRIPTION SAMPLE NUMBER

•

•

•

•

•

•

o

2

3

4

5

6

7

8

9

10

I I

12

J 3

14

15

Ih

17

2

3

4

j

6

7

8

9

10

II

12

13

J4

15

16

17

18

Dirty, off-white, fine sand; coarse
fraction ca. 1%

White, fine-medium sand; coarse fraction
ca.I-5%

As above

As above; d ca. 10%: somewhat clayey

As above; d. ca. 10%

As above

WhIte, finer, slightly clayey sand; coarse
fraction ca. 10%

As above

As above

As above, but somewhat coarser; cf. ca. 10%

Buff, fine clayey sand; coarse fraction ca. 1%

White medium sand wIth minor clay; coarse
fraction ca. 5%

White, coarse sands, minor clay; d. ca. 20%

As aboove; d. ca. 30-40%

As above; d. ca. 30%

Buff-brown, fine clayey sand; cf. ca. 10%

As above; d. ca. 5%

Brown coarse sand; somewhat clayey; damp;
coarse fractlOn ca. 30%

70189

70190

70191

70192

70193

70194

70195

70196

70197

•

•

•

Hole bottomed In clayey sand due to baIling and poor,
wet return.



•

•

DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Hill, Maydena

DRILLER: Diamond DrJilIng Tasmania Pty. Ltd.

METHOD: Air Core

{~ ..", ,,~ i"\ " (."'\

U '1 ,;, \) • j 0

MAP SHEET: ~626 Maydena

DRILL HOLE: 85

AMG Co-ORDS: 5263915mN
~66093mE

DATE: 29.03.1999 ANGLE: Vertlcal

• LOGGED BY: G.K.

FROM TO DESCRIPTION

FINAL DEPTH: ~m

SAMPLE NUMBER

•

•

•

•

•

•

•

•

•

o

2

3

2

3

~

Brown, coarse sand; coarse fraction ca. 10%

Buff-brown, medIUm sand; cf. ca. 10%

Somewhat lIghter, buff-brown medium sand;
coarse fractIOn ca. 20%

As above, but with orange tinge; ct. ca. 20%

Hole stopped on quartz and SilIceous bedrock.

70198

70199



•

•

DRILL HOLE LOG

AREA: Eastern Quarry Area, PIne HIli, Maydena

DRILLER: DIamond DrIlling Tasmania Pty. Ltd.

METHOD: AIr Core

G~'J20~19
MAP SHEET: 4626 Maydena

DRILL HOLE: 86

AMG Co-ORDS: 5263936mN
465992mE

DATE: 29.03.1999 ANGLE: VertIcal

• LOGGED BY: G.K.

FROM TO DESCRIPTION

FINAL DEPTH: 13m

SAMPLE NUMBER

•

•

•

•

•

•

•

•

•

o

2

3

4

5

6

7

8

9

10

II

12

2

3

4

5

6

7

8

9

10

It

12

13

LIght brown to buff, medIum-coarse sand;
coarse fractIon ca. 15%

Buff/whIte medIum sand; cf. ca. 10%

Buff medIum sand; coarse fraction ca. 5%

White, medIum sand; coarse fractIon ca. 5%

White, medIUm-fIne sand; d. ca. 1-5%

As above; d. ca. 1%

As above

As above; somewhat fIner

As above

Whl te, fIne-medIum sand; cf ca. 1%

As above

As above

As above

Hole stopped on hard, sIlIceous breccIa

70200

70201

70202

70203

70204

70205



•

•

DRILL HOLE LOG

AREA: Eastern Quarry Area, PIne Hili, Maydena

DRILLER: DIamond DrillIng TasmanIa Pty. Ltd.

MAP SHEET: 4626 Maydena

DRILL HOLE: 87

METHOD: AIr Core

DATE: 29.03.1999

AMG Co-ORDS: 5363992mN
466092mE

ANGLE: VertIcal

• LOGGED BY: G.K. FINAL DEPTH: 12m

FROM TO DESCRIPTION SAMPLE NUMBER

• 0 1 LIght brown/whItIsh, fine sand; cf. ca. 5%

1 2 LIght brown fine-medIum sand; d.ca. 1-2% 70206

2 3 WhIte, medIum-fine sand; cf. ca. 2%

3 4 As above; but fIner; d.ca. 2% 70207

• 4 5 As above; somewhat clayey; d. ca. 1%

5 6 As above 70208
6 7 WhIte, fine sand; somewhat clayey; d. ca. 1%

7 8 Whi te, fine-medIum sand; cf. ca. 1% 70209

• 8 9 Buff, fine-medIum sand; d. ca. 1%

9 10 Pale orange whIte fIne sand; cf. ca. 1% 70210

10 11 LIght brown, fIne sand; d. ca. 2-5%

I I 12 Brown sandy loam/day; d. ca. 5% 70211

•
Hole bottomed In brown clay.

•

•

•

•

•



•
DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Hlil, Maydena

C'" " ,~ .' ~\) -i ,~ () '::1 1
MAP SHEET: 4626 Maydena

• DRILLER: Diamond Drilling Tasmania Pty. Ltd. DRILL HOLE: 88

METHOD: Air Core AMG Co-ORDS: 5263992mN
465985mE

DATE: 29.03.1999 ANGLE: Vertlcal

• LOGGED BY: G.K. FINAL DEPTH: 30m

FROM TO DESCRIPTION SAMPLE NUMBER

70223

70220

70222

70219

70214

70215

70216

70212

70213

WhIte, fIne-medium sand; coarse fraction ca. 5%

As above

As above

As above

As above

Whl te, medIum-fIne sand; coarse fraction ca 10% 70221

White to pale buff, medlum- fine sand; coarse
fractIOn ca. 10%
WhIte to pale buff, fine-medIum sand; coarse
fraction ca.IO%

Brown clayey soil; coarse fraction ca. 5%

Brown clayey sand; ct. ca. 5%

Ught brown, medium-fine sand, slightly
clayey; coarse fraction ca. 10%

As above

As above; to pale buff; ct. ca. 5-10%

As above; slightly lighter; wIth balls of dark
brown clay; coarse fraction ca. 5-10%

As above; sparse balls of dark brown clay

Pale buff, fine-medium sand; cf. ca. 10%

Pale buff fme clayey sand; clay balls; coarse
fractIOn ca. 5-10%

As above

As above; medium-fine

WhIte/pale buff medium grained sand;cf.ca. 15% 70217

As above; somewhat clayey; ct.ca. 15%

Whl te/buff, medium-coarse sand; clayey; 70218
coarse fractIOn ca. 15%; damp sample

White, medIum-coarse sand; gravelly; coarse
fractIOn ca. 20%

WhIte, medium-coarse sand; cf. ca. 15%

7

8

9

4

5

6

2

3

24

15

16

\7

18

19

20

21

22

23

10

11

12

13

14

o
I

2

6

7

8

3

4

5

23

14

15

16

17

18

19

20

21

22

9

10

II

12

13

•

•

•

•

•

•

•

•

•



SAMPLE NUMBER

•

•

•

•

•

•

•

•

•

•

•

•

FROM TO

24 25

25 26

26 27

27 28

28 29

29 30

DRILL HOLE LOG

DESCRIPTION

As above

WhItIsh, medium-fme graIned sand; coarse
fractIon ca. 10%

Whl tlsh, fme-medlum sand; coarse fraction
ca. 5%

Pale brown, fIne -medIum sand; coarse
fractIOn ca. 5%

Pale buff-white, fme-medlum sand; coarse
fractIOn ca. 5-10%

As above

Hole not bottomed; InsufficIent rods.

DRILL HOLE: 88

70224

70225

70226



•

•

•

DRILL HOLE LOG

AREA: Eastern Quarry Area, PIne HJlI, Maydena

DRILLER: Diamond Drtlling Tasmania Pty. Ltd.

METHOD: Air Core

DATE: 29.03.1999

LOGGED BY: G.K.

MAP SHEET: 4626 Maydena

DRILL HOLE: 89

AMG Co-ORDS: 5263940mN
465891mE

ANGLE: Vertical

FINAL DEPTH: 6.5m

SAMPLE NUMBER

•

•

•

•

•

•

•

•

•

FROM TO

0

1 2

2 3

3 4

4 5

5 6

6 6.5

DESCRIPTION

Grey-white fine, somewhat clayey sand;
coarse fraction ca. 5%

Whlte,flne sand; d. ca. 5%

As above; d. ca. 10%

As above

White, flne-medJUm-gralned sand; coarse
fraction ca. 5-10%

White, fine sand; coarse fraction ca. 20-25%

As above; d. ca. 10-15%

Hole stopped on hard stllca bedrock.

70227

70228

70229



•

•

DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Hill, Maydena

DRILLER: Diamond Drilling Tasmania Pty. Ltd.

METHOD: Air Core

MAP SHEET: 4626 Maydena

DRILL HOLE: 90

AMG Co-ORDS: 5263766mN
466087mE

DATE: 29.03.1999 ANGLE: Vertical

• LOGGED BY: G.K.

FROM TO DESCRIPTION

FINAL DEPTH: 15m

SAMPLE NUMBER

•

•

•

•

•

•

•

•

•

o

2

3

4

5

6

7

8

9

10

II

12

13

15

2

3

4

5

6

7

8

9

10

1I

12

13

14

16

Buff grey-white medium-fine sand:
coarse fraction ca. 5%

White fine sand: coarse fraction ca. 1%

White fme-medlUm sand: d. ca 2-5%

As above

As above

As above

White fine sand: coarse fraction ca. 1%

As above: somewhat grl tty: cf. ca. 1%

As above

As above

As above: coarse fractIOn ca. 5%

As above

White medIUm-grained, pebbly sand: coarse
fraction ca. 15%: wet sample

GreYish-white, fine clayey sand: coarse
fraction ca. 20%

Greyish-white fine clayey sand: abundant
clay balls

From 12m sample clogging. Hole stopped at 15m
as no return. Need water injectIOn to clear.
?Hole not bottomed?

70230

70231

70232

70233

70234

70235

70236



•

•

•

DRILL HOLE LOG

AREA: Eastern Quarry Area, Pine Hill, Maydena

DRILLER: Diamond Drilling Tasmania Pty. Ltd.

METHOD: A,r Core

DATE: 29.03.1999

LOGGED BY: G.K.

MAP SHEET: 11626 Maydena

DRILL HOLE: 91

AMG Co-ORDS: 5263757mN
1165983mE

ANGLE: VertIcal

FINAL DEPTH: 13m

FROM TO DESCRIPTION SAMPLE NUMBER

• 0 GreyIsh-white medium grained clayey sand;
coarse fractJOn ca. 5%

2 Whlte to Itght brown medium sand; coarse 70237
fraction ca. 5%

2 3 As above• 3 II Wh, tlsh/buff fine-medIum sand; coarse
fractIon ca. 1% 70238

II 5 Whl tlsh fine-medIum sand

5 6 As above 70239

• 6 7 As above

7 8 As above 702110

8 9 White fLne sand; coarse fractlon ca. 1%

9 10 As above 702111

• 10 II As above

I I 12 As above 70242

12 13 Whl te very fine sand; ct. ca. -I %

• Hole not bottomed. (ran out of sample bags).

•

•

•
:

•



•

•

•

•

•

•

•

•

•

•

•

•

APPENDIX 2

ASSA YS - DRILL HOLE SAMPLES

APPENDIX 2
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AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 1 of 8

LABORATORY: STAFFORD
BATCH NUMBER: ST26056

CONTACT: MR G KRUMMEl SUB BATCH: 0
CLIENT: . No. OF SAMPLES: 97

ADDRESS: JJ MCDONALD & SONS MINING P/L DATE RECEIVED: 13/04/99
SUITE 28 487 ST KILDA ROAD DATE COMPLETED: 04/05/99
MELBOURNE VIC 3004

ORDER No.. SAMPLE TYPE: AIR CORE PROJECT:

ELEMENT A1203 Fe203 CaO MgO Ti02 MnO
UNIT ppm ppm ppm ppm ppm ppm

SAMPLE NUMBER M289 M289 M289 M289 M289 M289METHOD

L.O.R. 10 10 10 10 10 10

Hole 69: 0-1 70100 1620 2640 193 732 289 19
1-2 70101 747 729 181 234 343 <10
2-3 70102 345 223 159 133 169 <10
3-4 70103 792 692 228 299 185 <10
5-6 70104 483 795 342 157 130 <10
7-8 70105 440 1010 244 175 111 <10
9-\ 0 70106 511 1360 224 283 99 13

10-1170107 717 1150 306 294 183 <10
Hole 70: 1-2 70108 295 1010 141 169 53 <10

3-4 70109 383 445 174 94 98 <10
Hole 71: 0-1 70110 1100 358 232 83 236 <10

2-3 70111 1190 562 239 73 243 <10
Hole 72: 1-2 70112 1510 519 102 142 179 <10

3-4 70113 1070 304 109 101 252 <10
5-6 70114 454 223 133 70 166 <10

Hole 73: 1-2 70115 7640 1300 277 549 970 <10
8-9 70119 7520 3020 205 403 278 <10

10-1170120 1510 1690 302 129 101 <10
12-1370121 2410 3350 279 218 154 <10
14-1570122 874 1080 299 166 63 <10
16-1770123 572 1490 284 226 49 <10
18-1970124 1310 1330 229 209 87 <10
20-2170125 3590 2250 1220 268 191 <10
22-2370126 5230 3910 3990 342 217 12

Hole 74: 1-2 70127 1010 979 390 101 96 <10
3-4 70128 426 387 300 141 126 <10
5-6 70129 1190 944 357 183 172 <10

Hole 75: 1-2 70130 1360 281 103 85 73 <10
3-4 70131 863 391 194 85 76 <10
5-6 70132 763 298 192 72 73 <10

COMMENTS:

Method suitable for very high purity silica sands.
Many of these samples are considered low purity.
Results may bias low.

• This is the Final Report which supersedes any preliminary reports wilh this batch number. • Results apply 10 sample(s) as submitted by client.

•

•

•

•

•

•

•

•

•

Allee Springs Laborllliory
::>hone: (Oa) 8952 6020 Fa.r: (06l 8952 6028
Bendigo Laboratory
::>hol'le: (03) 5446 1390 Fa... (03) 5446 T389

.Sriabane Laboratory
PrJone: (07) 3243 7222 FlU: (07) 3243 121!1
Char1er5 Towers Laboratol"ll

CIoncurry Laborillory
Pholle (077) 42 1323 Fa-: (077) 421685
Kalgoorlie Laboratory
Phone: (08) 9021 1457 Fa..: (08) 90216253
New Zeeland LaDorelory
Phone: (07) 575 7654 Fa... : 107) 575 7641" ,......

""n" "00"'0,> All pages of thlS report
Phone: (08)9249 2988 Fa... : (DB) 9249 2942 have brn checkedl and
TownevUle Laborslory ; u
P""'.IO") 79 915SF" 1077)799729 approv for rj;ase.



ANALYTICAL REPORT

AUSTRALIAN LABORATORY
SERVICES P/L

A.C N. 009 936 029

LABORATORY: STAFFORD
BATCH NUMBER: ST26056

CONTACT: MR G KRUMMEl SUB BATCH: 0
CLIENT: No. OF SAMPLES: 97

ADDRESS: JJ MCDONALD & SONS MINING P/L DATE RECEIVED: 13/04/99
SUITE 28 487 ST KILDA ROAD DATE COMPLETED: 04/05/99
MELBOURNE VIC 3004

ORDER No.: SAMPLE TYPE: AIR CORE PROJECT:

ELEMENT AI203 Fe203 CaO MgO Tia2 MnO
UNIT ppm ppm ppm ppm ppm ppm

SAMPLE NUMBER
METHOD M289 M289 M289 M289 M289 M289

L.O.R. 10 10 10 10 10 10

Hole 75: 7-8 70133 790 570 193 83 85 <10
9- \070134 1300 2110 227 162 170 13

11-1270135 1080 1570 164 117 161 <10
13-1~70136 858 1280 265 126 130 <10
15-1670137 1500 2580 312 330 214 16
17-1870138 1820 3080 419 215 310 16
19-2070139 8500 1190 552 187 159 <10

Hole 76: 1-2 70140 4670 788 299 123 304 <10
3-~ 70141 2300 494 242 120 393 <10
5-6 70142 1480 631 279 106 430 <10
7-8 70143 2480 1740 308 101 405 <10
9-1070144 2750 1570 249 104 212 <10

11-\270145 2290 3260 216 102 277 12
13-1/;70146 2350 3580 383 223 194 11
15-1670147 1620 4280 281 210 126 14
17-1870148 423 5120 300 138 107 21
19-2070149 953 4630 235 166 65 16
21-2270' ·0 2360 5660 275 173 70 19

Hole 77: 1-2 70151 1.20% 8190 316 812 501 36
3-4 70152 203 2230 196 100 184 <10
~-5 70153 293 4580 209 92 174 <10
5-6 70154 3030 7910 257 143 408 <10
7-8 70155 9530 7750 223 126 379 <10
9-1070156 4070 4230 221 112 298 <10

11-1 ?!0157 1300 2350 136 60 253 <10

• Hole 78: 1-2 70158 1160 1460 129 79 513 <10
3-4 70159 821 1190 137 59 356 <10
5-6 70160 681 1170 149 65 256 <10
7-8 70161 731 1580 173 67 293 <10

Hole 79: 1-2 70162 316 825 239 40 251 <10

-:OMMENTS:

•
This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply to sample(51 as submitted by chent.

•

•

•

•

•

•

•

lic. Springs Laboratory
lone: (0818952 6020 Fall:: (08) 8952 6028
~ndlgo Labol'1ltory
lone (03) 5446 t390 F",.. , \03\ 5446 '~89

.iablne uboratory

.one: (07) 3243 7222 Fa.: 107) 3243 7'218
haT1~ Towers LaboralOry

Clom:urry LabolatOf'Y
Phone (077) 42 1323 Fa... (077) 42 '685
Kalgoorll. Laboralory
PhOne: (OB) 9021 1457 F'ax: (08)90216253
New Zealand Laboratory
Pnona: (07) 575 7654 Fax: (071575 7641
Oranaa L1Jbaralarv

Perth Uborelary
Phone: (OB) 92d9 2988 Fall: (08) 9249 2942
TownSlillla Lal)Oratory
Phone: (On) 79 9155 Fa_: (077) 79 9729
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AUSTRALIAN LABORATORY
SERVICES P/L

A.C N. 009 936 029

ANALYTICAL REPORT ("1,/~:,"" n. ,-'1 i:\o '-~~ ~!.,; ~-J I--i "j

PAGE 3 of 8

LABORATORY: STAFFORD
BATCH NUMBER: ST26056

CONTACT. MR G KRUMMEl SUB BATCH: 0
CLIENT: No. OF SAMPLES: 97

ADDRESS: JJ MCDONALD & SONS MINING P/L DATE RECEIVED: 13/04/99
SUITE 28 487 ST KILDA ROAD DATE COMPLETED: 04/05/99
MELBOURNE VIC 3004

ORDER No.. SAMPLE TYPE. AIR CORE PROJECT:

ELEMENT A1203 Fe203 CaO MgO Ti02 MnO

SAMPLE NUMBER
UNIT ppm ppm ppm ppm ppm ppm

METHOD M289 M289 M289 M289 M289 M289
L.O.R. 10 10 10 10 10 10

Hole 79 3-4 70163 397 897 256 90 276 <10
5-6 70164 235 727 232 77 214 <10
7-8 70165 397 1110 191 70 313 <10
9-10 70166 860 1070 225 96 375 <10

Hole 80: 1-2 70167 447 440 186 56 222 <10
3-4 70168 360 511 185 78 234 <10
5-6 70169 9660 8870 218 480 922 <10
7-8 70170 3250 2400 371 202 289 <10
9-10 70171 1700 2040 563 145 239 <10

11-1270172 1630 2070 293 157 290 <10
13-14 70173 1090 1750 365 177 227 <10

Hole 81: 1-2 70174 1310 2160 160 124 360 <10
3-4 70175 660 998 198 135 258 <10
5-6 70176 132 199 276 149 85 <10
7-8 70177 368 768 231 134 159 <10

Hole 82: 1-2 70178 330 408 106 70 104 <10
3-4 70179 243 329 128 68 136 <10
5-6 70180 161 263 101 51 125 <10
7-8 70181 141 242 103 57 141 <10
9-10 70182 109 216 108 54 122 <10

11-1270183 134 250 131 75 174 <10
Hole 83: 1-2 70184 768 775 111 74 164 <10

3-4 70185 313 403 122 56 252 <10
5-6 70186 167 171 205 66 273 <10
7-8 70187 154 141 201 78 144 <10
9-10 70188 157 183 167 82 110 <10

Hole 84: 1-2 70189 162 206 109 52 129 <10
3-4 70190 191 651 145 65 310 <10
5-6 70191 248 1470 159 83 274 <10
7-8 70192 211 554 219 120 259 <10

:OMMENTS:

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

•

•

•

•

•

•

•

•

•

\IICl!! Spril1QlI L.aboralory
'hone: (OB) 6952 6020 Fall: (OB) 8952 6028
Jendlgo Laboratory
'hone: (03) 5446 IJ90 Fax: (OJ) 5446 1389

elrlllb8ne l.-ilboretory
'hOtle: (07)3243 7222 Fall (07) 3243 7216
'hartel'll To..."'.... I ""'nrAlnru

Clancurry L.aboratory
Phone: (on) 42 1323 Fall: (077) 421685
KalgoorUe Laboratory
Phon8: (06) 9021 1457 Fa..: (06) 90216253
New Zealand LaDOratory
Phone: (07) 575 7654 Fax (07) 575 7641

Perth Laboratory
PhOrle: (08) 9249 2988 f:"a:t: (08) 9249 2942
Townsville L.aborllOry
Ptlone (on) 199155 Fa_: (077) 79 9729
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AUSTRALIAN LABORATORY
SERVICES P/L

A.C N. 009 936 029

ANALYTICAL REPORT
LABORATORY: STAFFORD

BATCH NUMBER: ST26056
CONTACT: MR G KRUMMEl SUB BATCH: 0

CLIENT· No. OF SAMPLES: 97
ADDRESS: JJ MCDONALD & SONS MINING P/L DATE RECEIVED: 13/04/99

SUITE 28 487 ST KILDA ROAD DATE COMPLETED: 04/05/99
MELBOURNE VIC 3004

ORDER No.: SAMPLE TYPE: AIR CORE PROJECT:

ELEMENT A1203 Fe203 CaO MgO Ti02 MnO

SAMPLE NUMBER
UNIT ppm ppm ppm ppm ppm ppm

METHOD M289 M289 M289 M289 M289 M289
L.O.R. 10 10 10 10 10 10

Hole 84 9-1070193 166 272 232 144 126 <10
70194 A 126 181 199 117 14-5 <10

ll-1270194 B 190 393 239 139 228 <10
15-1670196 597 656 454 287 221 <10
17-/870197 943 541 421 301 364 <10

Hole 85: 1-2 70198 139 204 133 69 37 <10
3-4 70199 355 517 130 78 102 <10

•

•

•

-•
;OMMENTS:

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

•

•

•

•

•

•

jice Spri"gs Laboratory
~one: (08) 8952 80:20 Fax: (08) 8952 6026
~nillgo Laboralory
10n8: (OJI 5446 1390 Fax, (03\ 5446 \389

.ilbalM ....bor.lory

.0118 (07) 3243 7222 F,R (07) 3243 7218
harters Towers Lal)oralory

Cloncurry Labo(lllory
Phone: (077) 42 132J FiU: 1077) 42 1685
Kalgoortle Laboratory
Pl'lone: (08) 9021 1457 Fax: {DB) 9021 6253
New Zll'aland L.aborltol"jl
Phona (O7) 575 7654 Fax: (07) 575 7641
C'lr",nn.. I ..~n...''''''''

Perlh Laboralory
Phone: (OS) 9249 2966 Fax: (08) 9249 2942
Townsville Labor.lory
Phone: (077) 79 9155 Fall (077) 79 9729



ANALYTICAL REPORT

AUSTRALIAN LABORATORY
SERVICES P/L

A C.N. 009 9J6 029

•----------------------------------,

•
CONTACT: MR G KRUMMEl

CLIENT:

ADDRESS: JJ MCDONALD & SONS MINING P/L
SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

LABORATORY:

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

DATE RECEIVED:

DATE COMPLETED:

STAFFORD
ST26056
o
97
13/04/99
04/05/99

ORDER No.. SAMPLE TYPE: AIR CORE PROJECT

• ELEMENT Cr203 '1205

SAMPLE NUMBER
UNIT ppm ppm

METHOD M289 M289
L.O.R. 1 10

'"Hole 69: 0-1 70100 44 <10

• 1-2 70101 13 <10
2-3 70102 4 <10
3-1+ 70103 10 <10
5-6 70104 5 <10
7-8 70105 5 <10
9-10 70106 9 <10

• 10-1170107 9 <10
Hole 70: 1-2 70108 10 <10

3-1+ 70109 2 <10
Hole 71: 0-1 70110 4 <10

2-3 70111 5 <10
Hole 72: 1-2 70112 4 <10

• 3-1+ 70113 2 <10
5-6 70114 2 <10

Hole 73: 1-2 70115 16 15
8-9 70119 12 11

10-1170120 5 <10
12-1370121 9 <10• 11+-1570122 3 <10
16-1770123 6 <10
18-1970124 6 <10
20-2\ 70125 10 <10
22-2370126 13 <10

Hole 71+: 1-2 70127 3 <10• 3-1+ 70128 2 <10
5-6 70129 4 <10

Hole 75: 1-2 70130 2 <10
3-1+ 70131 2 <10
5-6 70132 2 <10..

:OMMENTS:

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

like Springs Laboralory
'hone: (DB) 8952 6020 Fax: (08) 8952 602!!
lertdlqo Laboratory
'hone: (OJ) 5446 1390 Fax (OJ) 5446 1389

a.btlne Laboratory
~e (07) 3243 7222 Fa;ll: (07) 324:17218

'h.rt.1"I Towel"!ll Labor:atnrv

Cloncurry laborEllory
Phone: (077) 42 1323 Fax: (077) 42 1685
Ka\gOOTlle Laboratory
Phone: (08) 9021 1457 Fax: (OS) 902! 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fat: {01) 575 7641

Penh Laboralory
Phone (08) 9249 2988 Fax: (0819249 2942
Townsville Laboralory
Phone: (077) 799155 Fax: 1077)79 9729
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AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT•-----------------------------------,

•

•
CONTACT: MR G KRUMMEl

CLIENT:

ADDRESS: JJ MCDONALD & SONS MINING P/L
SUITE 28 487 5T KILDA ROAD
MELBOURNE VIC 3004

LABORATORY:

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

DATE RECEIVED:

DATE COMPLETED:

STAFFORD
S126056
o
97
13/04/99
04/05/99

ORDER No.: SAMPLE TYPE: AIR CORE PROJECT:

• ELEMENT Cr203 n05
UNIT ppm

.
ppm

SAMPLE NUMBER M289 M289METHOD

L.O.R. 1 10

Hole 75: 7-8 70133 2 <10

• 9-10 70134 7 <10
11-12 70135 4 <10
13-llf 70136 3 <10
15-16 70137 10 <10
17-18 70138 7 <10
19-20 70139 11 <10• Hole 76: 1-2 70140 7 <10
3-lf 70141 5 <10
5-6 70142 3 <10
7-8 70143 6 <10
9-10 70144 7 <10

11-12 70145 8 <10• 13-llf 70146 6 <10
15-16 70147 8 <10
17-18 70148 8 <10
19-20 70149 6 <10
21-22 70150 9 <10

Hole 77, 1-2 70151 37 19• 3-lf 70152 3 <10
If-5 70153 3 <10
5-6 70154 8 15
7-8 70155 15 13
9-10 70156 7 <10

11-12 70157 4 <10• Hole 78, 1-2 70158 3 <10
3-lf 70159 2 <10
5-6 70160 2 <10
7-8 70161 2 <10

Hole 79, 1-2 70162 1 <10

•
COMMENTS:

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

Allee Springs Laboralory
Phone: (08) 8952 6020 Fa... : (DB) 8952 6028
Bendigo Laboratory
Phone: (OJ) 5446 1390 Fax: (OJ) 5446 1389

• Srtsbane L.aboratory
Phone: (07) 3243 7222 Fu: (07) 32043 7218
t"h ..rt.... Tn....p. r ~..... •

Cloncurry laboratory
Phone Ion) 42 1323 Fax (077) 42 1685
Kalgoorlie Laboralory
Phone: (08) 9021 1457 Fa,,: (08) 9021 6253
N_ Zealand Laboratory
Phone: (07) 575 1654 Fall': (01\5757641

P,uthL,abQratQry
Phone: (08) 9249 2988 Fall' (OB) 9249 2942
TQwn.sviU. Labor.IOry
Phona: (071) 799155 Fax: (071) 79 9129



• AUSTRALIAN LABORATORY
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ANALYTICAL REPORT 6420 b ~; 8
• PAGE 7 01

--------------------------------,

•
CONTACT: MR G KRUMMEl

CLIENT:

ADDRESS: JJ MCDONALD & SONS MINING P/L
SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

LABORATORY:

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

DATE RECEIVED:

DATE COMPLETED:

STAFFORD
ST26056
o
97
13/04/99
04/05/99

ORDER No.: SAMPLE TYPE: AIR CORE PROJECT:

• ELEMENT Cr203 V205

SAMPLE NUMBER
UNIT ppm ppm

METHOD M289 M289
L.O.R. 1 10

Hole 79: 3-4 70163 2 <10

• 5-6 70164 1 <10
7-8 70165 2 <10
9-10 70166 2 <10

Hole 80: 1-2 70167 2 <10
3-4 70168 2 <10
5-6 70169 11 30

• 7-8 70170 5 <10
9-10 70171 3 <10

11-1270172 3 <10
13-14 70173 2 <10

Hole 81: l-2 70174 5 <10
3-4 70175 3 <10• 5-6 70176 1 <10
7-8 70177 2 <10

Hole 82: 1-2 70178 1 <10
3-4 70179 1 <10
5-6 70180 2 <10
7-8 70181 1 <10• 9-10 70182 1 <10

11-1270183 1 <10
Hole 83: 1-2 70184 2 <10

3-4 70185 2 <10
5-6 70186 2 <10
7-8 70187 1 <10• 9-10 70188 1 <10

Hole 84: 1-2 70189 1 <10
3-4 70190 2 <10
5-6 70191 2 <10
7-8 70192 1 <10-

COMMENTS:

•
• This is the Final Report which supersedes any preliminary reports with this balch number. • Results apply 10 sample(s) as submitted by client.

Alice Springe Labor.lory
Phone: (DB) 8952 6020 Fall: (08) 8952 6028
Bendigo Laboratory
Phone: (OJ) 5446 1390 Fall: 103) 5446 1389

.BriSbane L.lbor8tory
Phone: {On J243 7222 Fa~: {07l 3243 7218
Ch8ners Towers LaboratoN

Cloncurry Laboratory
Phone: (077) 42 1323 Fall (077) 42 1685
l<algoorll8 Labofllory
P~'I(lne: (08) 9021 1457 Fax: (08) 9021 6253
New Ze.land LAboralory
Phona (07) 575 7654 Fa.>;: (07) 575 7641
n. ' '''

Penh Laboratory
Phone: (08) 9249 2988 Fa.. (08) 9249 2942
Townsville Laboralory
Phone (077) 79 9155 Fa..: (On) 799729



AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N. 009 936 029

'., :, ,;.~. .: '. ,",-I

ANALYTICAL REPORT
•

PAGE 8 of 8
-----------------------------------,

•
CONTACT MR G KRUMMEl

CLIENT:

ADDRESS: JJ MCDONALD & SONS MINING P/L
SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

LABORATORY;

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES.

DATE RECEIVED:

DATE COMPLETED:

STAFFORD
ST26056
o
97
13/04/99
04/05/99

ORDER No.: SAMPLE TYPE: AIR CORE PROJECT

• ELEMENT Cr203 V205

SAMPLE NUMBER
UNIT ppm ppm

METHOD M289 M289
L.O.R. 1 10

Hole 84: 9-10 70193 <1 <10

• 11_1270194 A <1 <10
70194 B 1 <10

15-1670196 2 <10
17-1870197 2 <10

Hole 85: 1-2 70198 1 <10
3-4 70199 2 <10

•

•

•

•

-
.OMMENTS:

•
This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply 10 sample(s) as submitted by client.

ice Springs LaboralOry
10l1a: (06l 8952 6020 F,R (08) 8952 6026
~ndigo L.1bor.tory
lone: (OJ) 5446 1390 Fall: (03) 5446 1Jag

_isbane L.abOralory
~one (07) 3243 7222 F... : (07} 3243 7218

harte" Towers L.1boralQry

Cloncurry Laboralory
Phona: (077) 421323 Fa.- (077) 421685
Kalgoorlllll l..abarato!"1
Phone (08) 9021 1457 FOlK: (06/90216253
New Zealand Lat)orlliory
Phone (07) 575 765.:1 Fa... : (07) 575 76.:11
QrAnnp I ",hn."',,,rv

Perth L.aboratory
Phone: (Olll 9249 2988 Fa... : (08) 9249 2942
Townavilla Laboratory
Phone: (077) 79 9155 Fa... : (077) 799729
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AUSTRALIAN LABORATORY
SERVICES P/L

A C.N 009936029

ANALYTICAL REPORT
PAGE 1 01 2

LABORATORY: STAFFORD
BATCH NUMBER: ST26056

CONTACT: MR G KRUMMEl SUB BATCH: 0
CLIENT No. OF SAMPLES: 97

ADDRESS: JJ MCDONALD & SONS MINING P/L DATE RECEIVED: 13/04/99
SUITE 28 487 ST KILDA ROAD DATE COMPLETED: 04/05/99
MELBOURNE VIC 3004

ORDER No.: SAMPLE TYPE: DUPLICATES PROJECT:

ELEMENT Al203 Fe203 CaO MgO Ti02 MnO
UNIT ppm ppm ppm ppm ppm ppm

SAMPLE NUMBER
METHOD M289 M289 M289 M289 M289 M289

L.O.R. 10 10 10 10 10 10

*** 70108 309 987 141 169 55 <10
Original Result 295 1010 141 169 53 <10

*** 70121 2370 3270 294 214 156 <10
Original Result 2410 3350 279 218 154 <10

*** 70131 873 368 196 87 81 <10
Original Result 863 391 194 85 76 <10

*** 70155 1.03% 8230 228 127 391 <10
Original Result 9530 7750 223 126 379 <10

*** 70165 418 1140 199 73 314 <10
Original Result 397 1110 191 70 313 <10

*** 70175 664 943 195 132 237 <10
Original Result 660 998 198 135 258 <10

*** 70191 270 1470 154 82 258 <10

• Original Result 248 1470 159 83 274 <10

•

-
;OMMENTS:

Results which appear on this report are for laboratory
QUALITY CONTROL purposes.

•
•This is the Final Report which supersedes any preliminary reports with this balch number. • Results apply 10 sample(s) as submilled by client.

•

•

•

•

•

Illes Spring. L.abol'1ltory
'Mrnl." (08) 13952 6020 faX". (oel '0952 B028
lertdlgo laboratory
'hone: (OJ) 5446 1390 Fa.>:: (03) 5446 1369

.rilb8m1 Laboralory
hone: (07) 3243 7222 Fax: (07) 3243 7216

"harters Towers laboratorv

Cloncurry Laboralory
P\1one: (077)421323 Fax: (077) oi2 1685
Kalgoorlie laboralory
PHOne: lOB) 9021 1457 Fax: (08) 90216253
New Zealand L.abOratory
Phone (07) 575 7654 F;u: (07) 51; 7641
n.. I '"' •

Perth Laborlltory
Phone (08)9249 2988 Fa~: (08) 9249 2942
Townsville Laboratory
Phone: (077) 79 9155 Fa~: Ion) 79 9729
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AUSTRALIAN LABORATORY
SERVICES P/L

A C.N. 009 936 029

ANALYTICAL REPORT•---------------------------------,
LABORATORY: STAFFORD

BATCH NUMBER: ST26056
CONTACT· MR G KRUMMEL SUB BATCH: 0

CLIENT: No. OF SAMPLES: 97

• ADDRESS: JJ MCDONALD & SONS MINING P/L DATE RECEIVED: 13/04/99
SUITE 28 487 ST KILDA ROAD DATE COMPLETED: 04/05/99
MELBOURNE VIC 3004

ORDER No.: SAMPLE TYPE: DUPLICATES PROJECT:

• ELEMENT Cr203 n05

SAMPLE NUMBER
UNIT ppm ppm

METHOD M289 M289
LO.R. 1 10

*** 70108 9 <10

• Original Result 10 <10

*** 70121 8 <10
Original Result 9 <10

*** 70131 2 <10• Original Result 2 <10

*** 70155 16 14
Original Result 15 13

*** 70165 3 <10• Original Result 2 <10

*** 70175 2 <10
Original Result 3 <10

*** 70191 2 <10• Original Result 2 <10

•

.C-- ---'- -'- L-__---' ---'- --'-- --j

:OMMENTS:

•
• This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply 10 sample(s) as submitted bY client.

-\lice Springe LabOralory
~none: (OB) 8952 6020 Fax: (DB) 8952 6028
3encllgo Laborltory
~l'Ionl (03) 5446 1390 Fax: (03) 5446 1389

.r••baM Laboratory
~hon8 (07) 3243 7222 Fill(: (07) 3243 7218
- ....,.... Tn.....,.. I tv. •

Cloncurry Labon,tory
Phone: (077) 42 132:) FlU: (077) 42 ,685
Kalgoorlle Laboralory
Phone: (OB} 9021 1457 Fn: (081 9021 625J
New Ze818ncl Laboralory
Phone: (07) 575 7654 FEll: {07) 575 7641

Perth l.aboralory
Phone: {08) 9249 2988 FOI..: (08) 9249 2942
Townsville l.aborllory
Phone: (077) 799155 Fa.. : (077) 79 9729
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AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N 009936029

ANALYTICAL REPORT•---------------------------------,

•

•
CONTACT: MR G KRUMME I

CLIENT:

ADDRESS: J J MCDONALD & SONS MINING P/ L
SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

LABORATORY;

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

DATE RECEIVED:

DATE COMPLETED:

STAFFORD
ST26056
1
6
13/04/99
04/05/99

ORDER No.. SAMPLE TYPE: AIR CORE PROJECT:

• ELEMENT A1203 Fe203 CaO MgO Ti02 MnO

SAMPLE NUMBER
UNIT ppm ppm ppm ppm ppm ppm

METHOD M289 M289 M289 M289 M289 M289
L_O_A. 10 10 10 10 10 10

BCS313-1 A 325 118 66 13 106 <10

• BCS313-1 B 333 123 67 13 93 <10
BCS313-1 C 368 125 64 12 106 <10

BCS 267 A 6970 6550 1.31% 389 1460 1270
BCS 267 B 6830 6780 1.37% 395 1250 1390
BCS 267 C 7620 6990 1.41% 406 1470 1400

•

•

•

•

.'-------- -----J.. ----L- .L..-__----' ---'- ~ ____i

COMMENTS:

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

:lilies SprInge Labor.lory
"hone: (OBI 8952 5020 Fa.l: (OS) 8952 6028
31t1\digo laboratory
;:Inone: (03) 54461390 Fa.r: (OJ) 54461389

.rillbane Labor.tory
"hooe: (07) 3243 7222 Fa.. (07) 3243 72! 8

h ...... T , ..

Clor'lcurry Laboratory
Phone (077) 42 tJ2J Fa... : /On) 421685
Kalgoorlle Laboratory
Phone: (OB) 9021 1457 Fax: (08) 90216253
New Zealand Laboratory
Phone: (01) 575 7654 Fa;.; (07) 575 7641

Perth Laborlllory All pages of thlS report
Phone l?8) 9249 2988 F'Ix: (08) 9249 2942 have beejheCked and
TownllVllle Laboralory
Pnone: (077) 799155 Fax: (077)799729 approved r~~
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AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT•-----------------------------------,

•

•
CONTACT: MR G KRUMME I

CLIENT:

ADDRESS: JJ MCDONALD & SONS MINING P/L
SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

LABORATORY:

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

DATE RECEIVED:

DATE COMPLETED:

STAFFORD
ST26056
1
6
13/04/99
04/05/99

ORDER No.: SAMPLE TYPE: AIR CORE PROJECT:

• ELEMENT Cr203 n05
UNIT ppm ppm

SAMPLE NUMBER
METHOD M289 M289

L.O.R. 1 10

BCS313-1 A 1 <10

• BCS313-1 B 1 <10
BeS313-1 C 1 <10

Bes 267 A 127 14
Bes 267 B 141 14
BCS 267 e 130 14

•

•

•

•

•
~OMMENTS:

•
• This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply 10 sampte(s) as submitted by client.

\liclI Springs l.aboratory
'hona: (08l 8952 6020 Fall: (08) 8952 6028
3endlgo Laboratory
?hone: (OJI 5446 1390 .call. (03) 5446 1389

.riabllnll laboratory
hone: (07l 3243 72:22 Fax: (07) 3243 7216

?"hartllrs TowlIl"!II LatxmUn",

CloncLirry Labotatory
Phone: (077) 42 1323 Fa... : (On) 42 1685
Kalgoorlle Laboralory
Pt1one~ (ea.) 902\ \ 457 fax: (08) 9021 6253
New Zealllnd L.1borelory
Phone: (07) 575 7654 FD (07) 575 7641

Perth LaborlllOry
Phone: (DB} 9249 2966 Fa~ (DB) 9249 2942
To""n.l ...iIIe LaDoratory
Prlone: 1077) 799155 fal(: (077) 799729
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BUREAU OF ANALYSED SAMPLES LTD.
Direcrors (19i9-89):-

P.O. RIDSDALE. B.Se.. CEng .. M.I ..VI .. li'vlanaging)
B. B.\GSH·\ WE. A ..Vler .. C Eng.. F.I.M.
R.P. ,\.IEERES. B..4 .. (O\on)
\\i.F. WILSON

BRITISH CHEMICAL STANDARD CERTIFIED REFERENCE MATERIAL

CERTIFICATE OF ANALYSIS

BCS-CRM No. 313/1
HIGH PURITY SILICA

Prepared under. rigorous laborator)' condillons and. AfTER CERTlFlCATlON AN ALYSIS IN
GREAT BRITAIN. issued by the Bureau of Analysed Samples Ltd.

The Material for this CRM was supplied by Pilkingron Brothers pic. St. Helens. [t was graded ro pass a
125 mlcrornetre (120 mesh) 5ieve and the sieved materlal was passed over a magnetic separaror.

CO-OPER-\TI';G A';AL \ STS-\';D FIRMS

•

•

INDEPENDENT ANALYSTS

1. OLIVER, G.l .. B.Sc.. Ph.D.. C.Chem .. /vI.R.S.C.
M.f. Ceram., British Ceramic Research Ltd ..

Sroke-on-Trem.

2. PAGE·G,BSON. LE., B.Se.. C.Chem .• ,vf.R.S.C..
Ridsda[e and Co. Lid .. Middlesbrough.

A,'\IALYSTS representing MA:"LFACTlJRERS
and USERS

J. BRE\\. M.C. CChell1 .. M.R.S.C,
United Glass Comalners. 51. Albans.

-I. BLTLER ..A.S .. C.Chem .. M.R.S.C..
Tileon Ltd .. Knaresborough

5. C.~RL'llE. ~lis5 S.P .. L.R.S.C.,
Rockware Glass Ltd., Knouing[ey.

6. CLIFFE. F.J .. C.Chem .. F.R.S.C..
Pilkington Brothers pic .. Ormskirk

•. PROCTER. R.G .. L.R.S.C. L.f.Ceram.,
Watts Blake Bearne & Co. ple., Newton Abbot

S. WAn'INs. P .. B.Se., iVI.Sc.. Ph.D..
British Industrial Sand Ltd .. Kendal

oJ. WILLEY. P.G .. A. Mel ..
ECC Imernational Ltd .. St. Austell.

•

•

•

•

A'<AI. YSES

\1c:.1n \alut:s - mass coment 111 ij'll. All results r~la[e to the dried (110°C) sample

Analyst Loss on
SiO, AI,O, TiO, Fe,O, MnO CaO MgO Na,O K,O Crp; Up

No. Ignilion

1 99.69 0.040 0.0[2 0.012 0.00010 0.006 O.OOIJ 0.004 0.005 <0.0001 0.0008 0.11

2 99.70 0.039 0.016 0.012 0.00017 0.006 0.00\4 0.003 0.004 0.0002 0.0004 0.09

J 99.72 0.042 0.022 0.012 0.006 ... ... 0.003 0.0001 ... 0.09

-I ... 0.037 0.014 0.0[0 0.005 0.0014 0.002 0.006 0.07

5 99.82 0.03\ 0,016 0.012 0.00012 ... .. , 0.003 ... 0.0001 0.0001 0.04

6 99.86 0,038 DOli 0.011 0.00012 0.006 0.0015 0.004 0.006 <'0.0001 0.0009 0.07

7 99.84 0.OJ5 ." ... 0.008 ... .. , 0./1

8 99.i6 0.033 0.020 0.012 0.00010 0.007 0.0013 0.002 0.004 0.0002 0.0004 0./1

9 99.83 oml 0.018 0.012 0.00015 0.007 0.0010 0.004 0.005 <0.000/ .. 0.05

MM 99.78 0.036 0.017 0.012 0.00013 0.006 0.0013 0.003 0.005

0.004 0.001 O.OOOOl 0.0002 0.002
.. , .. , ...

SM om O.OOl 0.001 0.001

MM: Mean of the inrralaboratory rTIt:Jns. "0\1 Standard deviation of {he intrJlaborJwry means.

The :Jho'r't.' figures are those which each :JI1Jly<;t h:.!s dc\:id~d upnn after c'J.r~l'ul \'crinc::lliun.
Figures in hold lype certified. figures in small ilalic type only approximale
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•

•

•

•

I.;.;.I;, EDUlON.

~riti50 QCo£miral ~tanbarb5
issued by

~uteaU of £lnalpseb ~amples, l.tb.
Directors (1950-55):-

N. D. RmSDALE. F./.M., F.R.l.C. (Managing).
E. GREGORY, M.Sc., Ph.D., F.l.M., F.R.l.C.
P. D. RmSDALE. B.Sc.
C. GILDON, F.e.A.

qcertificate of ~nalp5e5
OF

B.C.S. No. 267, SILICA BRICK
Prepared under rigorous laboratory conditious, and AFTER STANDARDIZATION BY ANALYSTS IN GREAT

BRITAIN, issued by the Bureau of Auarysed Samples, Ltd.
The material for tbis staIldard was specially selected and was kindly supplied by tbe Ougbtibridge Silica

Firebrick Co.Ltd., Sbeflield. It was crusbed by Messrs Murex Ltd.,Rainbam,Essex, to pass a 120 meabB.S. sieve.

CO-OPERATING ANALYSTS AND FIRMS.

ANALYSES (Sample dried @ 110'/120'C)
Total Fe· ITotal MD·

Analyst SIO, AhO, expressed TiD, e.zpre$.5ed CaD MgO Na,O

~
Total

No_ as Fe10) asMnO

% % % 0/ % % % % % %,0

I

1. 95-9 0-86 0'77 0'18 0-15 l'SO O'OS 0-07 0-17
2. 96'0 0'85 0'79 0'18 0'13 1'80 0'02 0'06 0-12
3. 96'2 O'SS 0'79 0'17 0'16 1'75 0'06 0'06 0'12
4. 95'7 0'85 0'78 0'18 0'16 1'79 ... 0'06 0'15
5. 95-9 0'83 0'75 0'17 0'16 1-68 0'06 0'06 0'14
6. 96'0 0'83 O'SO 0'15 0'16 l'Sl <0'10 0-05 ...
7. 95'S 0'85 0-77 0'17 0'13 1-75 0'09 ... _..
8. 95'S 0'84 0'83 0'18 0'12 1-67 0-07 0'06 O'lS
9. 96'1 0'S5 0'81 0'17

i
0'18 1'66 0'04 0'06 0'12

Average 95'9 0'85 0-79 0-17 I 0'15 1-75 0'06 0'06 0'14 99'S,
I

•

•

•

•

•

Referee Analysts-Independent.
I. British Iron & Steel Resea.rch Association,

Metallurgy Division, Sheffield. (per K. SPEIGHT
A.Met., A.I.M.).

2, British Ceramic Research Association, Stoke·on­
Trent, (per A. T_ GREEN, O.B.E., DSe.,F.R.I.C.).

3. Bllll.NEY, E., B.A., B.Sc., Ridsdale & Co. Ltd_,
iliUd<llesbrougb.

4. Universitv of Sbeffield (per H. MooRY., D.Se..
A.R.C.S., F.lnst.P.) Department of Glass

Tecbnology, Sheffield.

Analysts Representing Manufacturers and Users.
5. BAGSHAWE, B., A.Met.. F.I.M., M./nst.F.. The

Brown·Firtb Research Laboratories, Sheffield.

6. C=SIDE, R. C., F. R.I.C., The GeneroJ Electric
Company Ltd., &e.<earcb Laboratories, Wembley.

7. CuMMrnGs, G. T., B.Se., and SINGLETON, F. H.,
B.Se., A.R./.C., Woodall.Duckham Construction

Company Ltd. London, S.W. 3.

S. NrcHoLSoo<, A., The Oughtibridge Silica
Firebrick Co. Ltd., Oughtibridge, Nr. Sbeffield.

9. SPEIGHT, G. E .• B.Se., F./.M. F.R.I.e., and
PADGET, G., A.M.t., The United Steel Companies
Ltd., ltesearch and Development Department,

Roth.rham_

•

•

The ahove figures are those which each Analyst has decided upon aller carelul verification.
• About O·OB% Fe and 0-10% M.n exist in the metallic form.

(p_T.a,
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ANALYTICAL REPORT

Cloncurry Labonllary
Pt"tof1e: (077) 421323 Fax: (077) 42 HiSS
Kalgoorlle Laboratory
PhOfW: (08}9021 1457 fax: \C61 90215253
New Ze.land LabOratory
~hOne: (07) 575 7654 FiL( (07) 575 7641

f' {~ .(
,\, \} ~('

He" Spr~ng. Laborlliory
Hone: (OB) 8952 60l!O Fax: (OB} 895Z 6028
:.ndlgo LilDcmUory
hone: (03) 5446 1390 Fax: (OJI 5446 ,389

_.bane Laboratory
~o"a: (07) 3243 7222 Fll.Jc: (07) 3243 nIB

l'Iar1ers Towers Labarlll"...

'•.) ".'-' '-',i ..~

LABORATORY: STAFFORD
BATCH NUMBER: ST26692

CONTACT MR G KRUMMEl SUB BATCH: 0
CLIENT No. OF SAMPLES: 43

ADDRESS: JJ MCDONALD & SONS MINING P/L DATE RECEIVED: 15/06/99
SUITE 28 487 ST KILDA ROAD DATE COMPLETED: 25/06/99
MELBOURNE VIC 3004

ORDER No.: SAMPLE TYPE: AIR CORE PROJECT:

ELEMENT A1203 Fa203 CaO MgO Ti02 MnO
UNIT ppm ppm ppm ppm ppm ppm

SAMPLE NUMBER
METHOD M289 M289 M289 M289 M289 M289

L.O.R. 10 10 10 10 10 10

Hole 86: 1-2 70200 231 306 162 100 182 <10
3-4 70201 157 349 189 105 66 <10
5-6 70202 134 238 146 77 73 <10
7-8 70203

~

170 668 233 121 124 <10
9-10 70204 119 965 193 106 144 <10

10-11 70205 137 638 450 184 103 <10
Hole 87: 1-2 70206 230 576 197 115 212 <10

3-4 70207 200 421 184 91 188 <10
5-6 7020B 151 447 416 85 160 <10
7-8 70209 192 638 260 126 198 <10
9-10 70210 1050 2470 365 169 276 <10

11-12 70211 5740 3190 417 386 976 <10
Hole 88: [-2 711212 Z080 2260 354 279 555 11

3-4 70213 420 559 285 184 104 <10
5-6 70214 1260 1720 468 294 337 <10
7-8 70215 270 570 323 206 86 <10
9-10 70216 204 894 282 166 89 <10

11-12 70217 237 808 301 176 108 <10
13-14 7021B 246 B67 389 235 121 <10

• 15-16 70219 161 949 384 234 74 <10
17-18 70220 132 639 332 189 48 <10
19-20 70221 161 1140 323 180 77 <10
21-22 70222 156 1250 341 188 59 <10
23-24 70223 203 1500 369 183 75 <10
25-26 70224 182 807 542 362 43 <10

• 27-28 70225 4620 2.13% 576 1. 76% 137 240
29-30 70226 232 1890 423 302 100 <10

Hole 89: 1-2 70227 248 1230 25B 172 319 <10
3-4 70228 199 2290 325 190 225 11
5-6 70229 136 1500 253 156 245 <10

-
;OMMENTS:

•
This is the Final Report which supersedes any preliminary reports with this batch number • Results apply to sample{sl as submitted by client.

AIT pages ot thIS re ort

•

•

•

•

•

•
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AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 2 of 4

•
CONTACT MR G KRUMMEl

CLIENT:

ADDRESS: JJ MCDONALD & SONS MINING P / L
SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

LABORATORY:

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

DATE RECEIVED:

DATE COMPLETED:

STAFFORD
ST26692
o
43
15/06/99
25/06/99

ORDER No.: SAMPLE TYPE: AIR CORE PROJECT:

• ELEMENT A1203 Fa203 CaO MgO Ti02 MnO
UNIT ppm ppm ppm ppm ppm ppm

SAMPLE NUMBER
METHOD M289 M289 M289 M289 M289 M289

L.O.A. 10 10 10 10 10 10

Hole 90: 1-2 70230 208 155 277 56 100 <10• 3-4 70231 162 168 326 46 43 <10
5-6 70232 198 231 345 33 107 <10
7-8 70233 118 274 412 137 54 <10
9-10 70234 128 288 223 105 60 <10

11-12 70235 166 179 268 147 49 <10
13-14 70236 231 1160 696 488 353 <10• Hole 91: l-L 70237 124 175 171 73 121 <10
3-4 70238 130 298 130 82 237 <10
5-6 70239 91 287 150 74 209 <10
7-8 70240 105 414 111 60 241 <10
9-10 70241 100 533 250 85 191 <10

11-12 70242 83 846 354 77 194 <10•

•

•

ef------- .L- L-__--L ---L... ...l..- L-__--I

COMMENTS:

•
• This is the Final Report which supersedes any preliminary reports with this balch number. • Results apply 10 sample(s) as submitted by chent.

Allee Spring. Laboratory
Phone' (08) 8'452 &120 Fax: (08) 8952 6028
Bendigo Laborv.lory
Phone: \03) 5446 1390 Fax: (03) 5446 1J89

• Brisbane Laboratory
PhOne: (07) 3243 7222 Fa.: (07) 3243 7218
r"''' ..n ...... T I"

Clancurry LaboralOry
Phone: (077) 42 1323 F;uc (077) 42 1685
KalgoorUe Laborlltory
Pl1one: (OBl 9021 1457 Fax: (DB) 9021 6253
New ZHland Laboratory
Pl'1One: l07} 575 7654 Fa..· (07) 575 7641

Perth Laboratory
Phone: (06) 9249 2968 Fax.: (08l 9249 2942
Townsville Lolboratory
Phone: (077) 79 9155 Fax: (077l79 9729
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AUSTRALIAN LABORATORY
SERVICES P/L

A.C N 009936029

ANALYTICAL REPORT
':~-~•___-''"'-''-'..........L-!-L....J --,

•

•
CONTACT: MR G KRUMMEl

CLIENT:
ADDRESS JJ MCDONALD & SONS MINING P/L

SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

LABORATORY:
BATCH NUMBER:

SUB BATCH:
No. OF SAMPLES:
DATE RECEIVED:

DATE COMPLETED:

STAFFORD
ST26692
o
43
15/06/99
25/06/99

ORDER No.: SAMPLE TYPE: AIR CORE PROJECT:

• ELEMENT Cr203 V205

UNIT ppm ppm
SAMPLE NUMBER

METHOD M289 M289

L.O.R. 1 10

Hole 86, 1-2 70200 <1 <10

• 3-lf 70201 <1 <10
5-6 70202 <1 <10
7-8 70203 <1 <10
9-[0 70204 <1 <10

[0-11 70205 <1 <10
Hole 87, 1-2 70206 <1 <1U

• 3-lf 70207 <1 <10
5-6 70208 <1 <10
7-8 70209 <1 <10
9-\0 70210 3 <10

[[-1270211 11 19
Hole 88, [-~ 70212 7 <10

• 3-lf 70213 <1 <10
5-6 70214 3 <10
7-8 70215 <1 <10
9-10 70216 <1 <10

11-12 70217 <1 <10
13-1lf 70218 <1 <10

• 15-16 70219 <1 <10
17-[870220 1 <10
[9-20 70221 <1 <10
2 [-22 70222 <1 <10
23-2lf 70223 1 <10
25-26 70224 <1 <10

• 27-28 70225 186 <10
29-30 70226 3 <10

Hole 89: I-~ 70227 2 <10
3-lf 70228 <1 <10
5-6 70229 1 <10

•
~OMMENTS:

•
, This is the Final Report which supersedes any preliminary reports with this balch number. • Results apply 10 sample(S) as submitted by client.

\IICII Spnngs uborslory
'hCfle. (08)8952 60'20 Fall:: (08)8952 6028
3l1n(lIgo L.aboratory
'hone: (OJ) 5446 1390 Fax: (OJ) 5446 t389

• 3rt.bane Laboralory
'hQne: l07l 3243 7222 F!lJl (07) 3243 7218
-harters TOW41'8 LaborlllDI"\I

Clancurry Laboratory
Phone (077) 421323 Fax: (077) 421685
KIIIgoorll8 LabonUory
Phone: (DB) 9021 1457 Fu (08) 9021 6253
New Zealand Laboratory
Phone: (07) 575 7654 Fax: (07) 575 764 T
o

~rth l.Iborllory
Phone: (OBl 9249 2968 Fall:: (08) 9249 2942
TOWnlvin. LaDOrllory
Phone: (077) 799155 Fax (077) 79 9729



• AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
• -------Y-f cc:-,.,,",--".J',,',,:(W'''-'/:1l' P_A_G_E 4_0f 4_.,

LABORATORY:

BATCH NUMBER:

CONTACT: MR G KRUMMEl SUB BATCH:

CLIENT: No. OF SAMPLES:

• ADDRESS. JJ MCDONALD ~ SONS MINING P/L DATE RECEIVED:
SUITE 28 487 ST KILDA ROAD DATE COMPLETED:

MELBOURNE VIC 3004

ORDER No.: SAMPLE riPE: AIR CORE PROJECT:

• ELEMENT Cr203 n05
UNIT ppm ppm

SAMPLE NUMBER
METHOD M289 M289

L.O.R. 1 10

Hole 90: 1-2 70230 <1 <10

• 3-lf 70231 <1 <10
5-6 70232 <1 <10
7-8 70233 <1 <10
9-10 70234 <1 <10

11-1270235 <1 <10
13-llf 70236 2 <10

• Hole 91: 1-2 70237 <1 <10
3-lf 70238 <1 <10
5-6 70239 <1 <10
7-8 70240 <1 <10
9-10 70241 <1 <10

11-1270242 <1 <10

•

STAFFORD
ST26692
o
43
15/06/99
25/06/99

•

•

-
;OMMENTS:

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

,lice Sprlnga laboretory
"rlona: (08) 8952 6020 Fax: (08) 8952 6028
l&nalgo liIboralory
110000e: (OJ) 5446 1390 F8..'(: (0:31 5446 1389

.nlblln. Labonllory
hone: (07)3243 7222 Fax: (07) 32437218
'harters To~rs Lolboratorv

ClonClJrry Laboratory
Phone: (077) 42 1323 Fu (077] 42 1585
Kalgoortle Laboratory
pr.Qrul.: (Oe) 002.\ \457 F~. lOBI 9Q2l 6253
New Z8111and Laboratory
Phone: (07) 575 7654 ~aK (07) 575 7641

"

Perth Lilbor.lcry
Phone: (08) 9249 2988 Fn: (Oe) 9249 :2942
To....nsville Laboratory
PhQne (077) 79 9155 FOIl(: (077) 79 9729



• AUSTRALIAN LABORATORY
SERVICES P/L

A.C N. 009936029

f; /: 2 u GJ ANALYTICAL REPORT PAGE 1
0

f 2

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

•
CONTACT: MR G KRUMME I

CLIENT:

ADDRESS: JJ MCDONALD & SONS MINING P/L
SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

LABORATORY:

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

OATE RECEIVED:

DATE COMPLETED:

STAFFORD
ST26692
o
43
15/06/99
25/06/99

ORDER No.: SAMPLE TYPE: DUPLICATES PROJECT:

• ELEMENT A1203 Fe203 CaO MgO Ti02 MnO
UNIT ppm ppm ppm ppm ppm ppm

SAMPLE NUMBER
METHOD M289 M289 M289 M289 M289 M289

L.O.R. 10 10 10 10 10 10

*** 70208 158 501 436 88 166 <10

• Original Result 151 447 416 85 160 <10

*** 70218 251 858 398 244 123 <10
Original Result 246 867 389 235 121 <10

*** 70228 197 2360 328 195 220 11

• Original Result 199 2290 325 190 225 11

•

•

•

.---- L-__---l~__~ ___l. __L __L __j

;OMMENTS:

Results which appear on this 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.

,lice Springs lJIboratory
Mona: (06) 8952 6020 Fa.: (Oa) 8952 6028
len<ii\;Jo l..Ioorator,
n0fl9 (031 5446 1390 Fall: (OJ) 5446 1J89

elrisban. Labortltory
't\of1e: (07) 3243 7222 F;JlC (07) :1243 7216
'hatters Tower9 ubnr.'nrv

Cloncurry laboratory
Phone: (077) 421323 FaJ:: (077) 421685
Kalgoorlle Laboratory
Phona: (06) 9021 1457 Fa...: (08) 90216253
N_ Zeillanll W1boralory
Phone: (07l 575 7654 Fax: (07) 575 7641

Perfil Laboralory
Phone (Oa) 9249 2988 Fax: (Oa) 9249 2942
Townsville L~borlliory

Phone: (On) 79 9155 Fax: (on) 79 9729
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AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 2 01 2

•
CONTACT. MR G KRUMMEI

CLIENT:

ADDRESS: JJ MCDONALD & SONS MINING P/L
SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

LABORATORY:

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

DATE RECEIVED:

DATE COMPLETED:

STAFFORD
ST26692
o
43
15/06/99
25/06/99

ORDER No.: SAMPLE TYPE: DUPLICATES PROJECT:

• ELEMENT Cr203 V20S
UNIT ppm ppm

SAMPLE NUMBER M289 M289METHOD

L.O.R. 1 10

*** 70208 <1 <10

• Original Result <1 <10

*** 70218 <1 <10
Original Result <1 <10

*** 70228 2 <10

• Original Result <1 <10

•

•

•

.------ --'- .....l- L-__----' --.L ...J...- --l
:OMMENTS:

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

l\lIce Springe Laboralory
~hone: (06) 8952 6020 Fiu.: (08) 8952 6028
3endlgo Laboratory
"hOlle (03) 5446 1:390 I=iU (03) 5446 1389

.riSbane Laboralory
Phone: (07) 324) 7222 FIDl: (07) 3243 7218
1"''' PO T , ..

Cloncurry Laboratory
PhanlJ: (On) 42 1323 F,II(: (077) 42 1685
Kalgoorll8 Laborlltory
Phone: (08) 9021 1457 Fa.: lOB) 9021 5253
New Zealand L;,.t\Oralory
Phone: (07) 575 7654 Fax: (07) 575 7641

Perth L.aboralory
Phone (OB) 9249 29BB Fa.. (OB) 9249 2942
Townsville Laboratory
Phone (077) 79 9155 Fax: (077) 79 9729



• AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N 009936029

G ,- i) C "" ANALYTICAL REPORT'~. /'i 0::.:' \J (,;
1 of 2• PAGE

LABORATORY: STAFFORD
BATCH NUMBER: ST26692

CONTACT: MR G KRUMMEl SUB BATCH: 1
CLIENT: No. OF SAMPLES: 2

• ADDRESS: JJ MCDONALD & SONS MINING P/L DATE RECEIVED: 15/06/99
SUITE 28 487 ST KILDA ROAD DATE COMPLETED: 25/06/99
MELBOURNE VIC 3004

ORDER No,: SAMPLE TYPE: AIR CORE PROJECT:

• ELEMENT A1203 Fe203 CaO MgO Ti02 MnO
UNIT ppm ppm ppm ppm ppm ppm

SAMPLE NUMBER
METHOD M289 M289 M289 M289 M289 M289

L,O,R, 10 10 10 10 10 10

BCS313-1 377 108 67 16 149 <10

• BCS267-A 7950 7040 1.63% 478 1490 1440

•

•

•

•

•
COMMENTS:

•
• This is the Final Report which supersedes any preliminary reports with this batch number. • Results apply 10 sample(s) as submitted by client.

All pages ot thIS report:Alice Springs Laboratory
Phone (08\89526020 Fall: (08l 8952 6028
BendIgo Laboratory
Phone: (OJj5446 1390 Fa~: (03) 5446 1369

• Brisbane Laboratory
Phone: (07) 3243 7222 Fax: (07) 3243 7218
{"IlII..,..... Tn.....r •• "'""....

Cloncurry Laboratory
Phone: (077) 42 1323 Fall: (On) 421685
KaigOOl'1I9 Laboratory
Phone: (08) 9021 1457 ,cal: (08) 90216253
N_ Z••land Laborltory
Phone: (07) 575 7654 Fax: (07) 575 7641

Perth Laboratory
Phone: (08) 9249 2988 Fax: (08) 9249 2942 have been checked and
Townsville Laboralory

Phone: (on) 79 9155 Fax: (on) 79 9729 ~a~p~p~r~o~v~~~!~m~,.~r~e~J~e~a~s:e==.=::7--
~--?'" - 3>- =-:-::-:,



• AUSTRALIAN LABORATORY
SERVICES P/L

A.e.N. 009 936 029

G'l >_ (h<; ANALYTICAL REPORT PAGE 2
0

1 2

._-------------------------------,

•
CONTACT MR G KRUMME I

CLIENT:
ADDRESS: J J MCDONALD & SONS MINING P/ L

SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

LABORATORY:

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

DATE RECEIVED:

DATE COMPLETED:

STAFFORD
ST26692
1
2
15/06/99
25/06/99

•

•

•

•

•

•

ORDER No.: SAMPLE TYPE: AIR CORE PROJECT:

ELEMENT Cr203 n05

UNIT ppm ppm
SAMPLE NUMBER M289 M289METHOD

L.O.R. 1 10

BCS313-1 <1 <10
BCS267-A 152 16

.' --'- ....L ...l- l....-__--'- ...-L --j

COMMENTS:

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

"-lice Sprlnqa laborlliory
:ll'lone: (Oil) 8952 6020 Fax: (Oe) 8952 6028
~endlgo l..8boratol)'
"110119: (03) 5446 1390 Fax: (OJ} 5446 , 389«liab.n. I..aboralory
;:lhone: (07) 3243 7222 Fall: (07) 3243 7218
(""hlln...... Tn_.... I ~ ..."".....

ClonClJ"'Y Laboratory
Phon9 (077) 421323 FiU:: (077) 42 16135
KalgOClrUe Laboratory
Phone: (08) 9021 1457 Fax (06) 9021 6253
N_ Zealand Laboratory
Phone: (07) 575 7654 Filx: (Ol) 575 7641

Penh Labar.tary
Phone (08) 9249 2988 Fax: (08l 9249 2942
Townsville Laboratory ,
Phone: (077)79 9155 Fax (077) 79 9729
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APPENDIX 3

ASSA YS - SELECT SIZED COM POSITES

APPENDIX 3
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• GERHARD K KRUMMEl
SUITE 28, 487 ST. KILDA ROAD, MELBOURNE. 3004. AUSTRALIA

TELEPHONE /FAX - (03)9820 2595 MOBILE - 0412512320

•

•

To

FROM

DATE

PAGES

SUBJECT

FACSIMILE TRANSMISSION

Shaun Kenny, ALS; Fax: 07 3243 7254

Gerhard K. Krummei, Fax: 03 9820 2595

12th August 1999

fuJr

SILICA SAND ASSAYS - REF: QUOTE BR/016/99

•

•

Following our discussions over the last few weeks, I confirm that some further
definitive work is required on some of the samples held in Brisbane under batch
'lJJmbers ST 26056 and ST. 26h92. . I I f h 75 600· . f .
I ne purpose IS fo aetermme lhe Impurity eve sot e + to - micron sIze ractlOn
of homogenised and processed sample composites made up of individual driIJ intercepts.

The numbers of the samples to be composited, with the new identity number of their
composItes, are listed on the attached pages.

There are 14 composites in all.

Assay procedures and determinations as set out in the ALS Quote BRIO 16/99 of
23.02.99 apply to the +75 to -600 mICron fraction. Gold assays are required for the
COile:;", fr"c tio" by method PM209.

Please adopt the following sample preparation procedure prtor to assay:

•

•

•

•

•

•

I. "MLddlings":

" riffle spllt each sample once

" combine other halves by groupmgs as
indicated. These make up the composites.

" allocate new sample number to each
composite: Total 14 samples

" isolate the +75 to -600 micron fraction
by Slev ing - ( the "middlmgs")

" remove magnetic fraction from "middlings"
by WHIMS at MD Research
(suggested field strength: at least 15K,
preferably 20K gauss)

" thoroughly homogenLse non-mag fraction

" select portion for assay and dry

" assay as per quotatIOn BR/Ol6/99
2. Coarse fraction:

" select sample from oversize (+600 microns)

" label sample using C prefix for
corresponding M-senes numbers

" grind/pulverise and assay for gold
by method PM 209

retain t

see attached sheets

M - series

retam over and under
size fractions separately

retam magnetiC fractIon

retam remainder

(i.e. MIDI becomes C 10 f)
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Current
Sample
Number

•
70206

207
208
209

• 70227
228
229

70237

• 238
239
240
241
242

•

•

•

•

•

•

•

•

New Composite
Sample
Number

M 112

MID

MIl4

2.

Fe expectations (ppm)

low; below 200

?rned.- high; around 1000 or less

low; below 200



AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N. 009 936 029

(] /~:;" p I-""'j {_~ ANALYTICAL REPORT 1 2'~ ~{ ,;,.; ) 4 ...} PAGE of•
LABORATORY: STAFFORD

BATCH NUMBER: ST27476
CONTACT: MR G KRUMMEl SUB BATCH: 0

CLIENT: • No. OF SAMPLES: 14
ADDRESS: JJ MCDONALD & SONS MINING P /L DATE RECEIVED: 02/09/99

• SUITE 28 487 ST KILDA ROAD DATE COMPLETED: 12/10/99
MELBOURNE VIC 3004

ORDER No.: SAMPLE TYPE: -600+75 PROJECT:

ELEMENT A1203 Fe203 CaD MgO Ti02 MnO• UNIT ppm ppm ppm ppm ppm ppm
SAMPLE NUMBER M289 M289 M289 M289 M289 M289METHOD

L.O.R. 10 10 10 10 10 10

MI0l 372 169 200 111 104 <10
MI02 229 230 181 111 44 <10• MI03 597 186 170 60 164 <10
MI04 1420 248 187 95 237 <10
MI05 792 398 129 67 80 <10
MI06 379 337 92 55 149 <10
MI07 172 244 176 61 77 <10
MI08 223 182 120 55 105 <10• MI09 421 377 243 95 54 <10
Mll0 168 152 100 65 77 <10
M111 91 146 118 73 43 <10
M1l2 129 162 118 60 65 <10
M1l3 70 238 132 82 91 <1n !
1'1114 74 131 70 41 62 <10•

•

•

• COMMENTS:
M102 was composite of 70105 and 70106 ~s s~mple 70107 w~s destroyed.
Other b~gs of individu~l samples in composites M101 to M104 were
~m~ged but cont~min~tion not suspected .

•
• This is the Final RepOrt which supersedes any preliminary reports with this batch number. • Results apply to sample(sj as submitted by client.

Allee SprlngB Lilbotawry
PI'1one: (OB) 8952 6020 FlU: (OS) 8952 6028
Bendigo Llbor.ttory
Phone: (03) 54461390 Fax: (03) 54461389
Brlsben" Laboratory

• PhorI&'. (tiT) ~43 7222 Fax: (07) 3243 7218

Charters Towers Laboratory
Phone: (07] 4787 4155 Fax: (On A7Bi 4220

Cloncurry Laboratory
Phone: (07) 47421323 Fax: (on 4742 1685
KalgQOl1ie laboratory
Phol'lI: (08) 9021 1457 Fa.>:: (08) 9021 5253

All p~ges of this report
Ol1lllge Labonltory
Phone; (02) 63631722 ~aJl. (02)6363 i li:l!t have been checked and
Perth Laboralory :t 1Phone:(Oa}9249298a~a)l:(Oa)92492942apprOve r re ease.
TownS'tllle Labonltory I
Phone: (07) 4779 9155 F;u: (07) 4779 9729 .------,
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AUSTRALIAN LABORATORY
SERVICES P/l

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 2 of 2

•

•

•

•

•

•

•

•

•

CONTACT: MR G KRUMMEl
CLIENT: •

ADDRESS: JJ MCDONALD & SONS MINING P /L
SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

ORDER No.: SAMPLE TYPE: -600+75

ELEMENT Cr203 V20S

SAMPLE NUMBER
UNIT ppm ppm

METHOD M289 M289
L.O.R. 1 10

Ml0l 2 <10
Ml02 1 <10
Ml03 1 <10
Ml04 2 <10
Ml0S 1 <10
Ml06 <1 <10
Ml0? <1 <10
Ml08 <1 <10
Ml09 1 <10
MUO 2 <10
Mill <1 <10
M1l2 <1 <10
M1l3 1 <10
M1l4 1 <10

COMMENTS:

LABORATORY:

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

DATE RECEIVED:

DATE COMPLETED:

PROJECT:

STAFFORD
ST27476
o
14
02/09/99
12/10/99

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

Allee SprIngs laboratory
Phone: lO8) 895< 6020 FQ.>:;: (08) 8952 6026
Bendigo Laboratory
Phone: (031 54A6 1390 Fax: (03\~6 nag
Bt18baneLabQratory

• Ptlone: (07) 3243 7222 Fu: (On 3243 7218
','

Chart.lK'!J Towe.r$l.8bGralory
Phone: (07) 4787 4155 Fax: (07) 4767 4220

Cioncuny Laboratory
Phone: (07) .01742'323 Fax.: 107) 4742 1685
Kalgoorfie Laboratory
Phone: (08)90211457 Fax: (08]90216253

Orange Laboratory
Phone. (O'i) E>:J6:l1722 Fax: (02)63631189

Perth Laboratory
Phone: (08) 9249 2988 Fax: (08) 9249 2942

Townsville Laboratory
Prume: (On 4779 9155 FaJ," (07) 4779 9729



ANALYTICAL REPORT 2of1PAGE

STAFFORD
ST27476
2
2
02/09/99
12/10/99

LABORATORY:

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

DATE RECEIVED:

DATE COMPLETED:

AUSTRALlAN·.L:ABORATORY
SERVICES P/l

A.C.N. 009 936 029

CONTACT: MR G KRUMMEl
CLIENT: •

ADDRESS: JJ MCDONALD & SONS MINING P/L
SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004•

•

•

•

•

•

• COMMENTS:

I

•
• This is the Final Report which supersedes any preliminar; reports with this batch number. • Results apply to sample(sl as submitted by client.

Allee Springe Laboratoty
Phone: (08) B952 5020 1: AA: (0818952 6028
BeMigo labomory
Phone: (03)5446 1390 Fa.>:.: (03\54461389
Briab8ne Liboratory

• Ph~,:~.7),f~ 7222 Fax: (On 3243 7218
~~"J7'~:"_

Charters Tow~ Laboratory
Phone: (OT) 4787 4155 Fax (07) 4787 4220
Cloncuny Laboratory
PI'1QTle: \07) 47421323 Fa..: (07) 47421665

Kalgoortl. I..aboratory
Phone: (DB} 0021 1457 Fax: (0819021 6253

All pages of this report
Orange Laboratory
Phone: {021 6363 1722 fax: (02) 63631189 have beenr1..IeCked and
PertI1laboratory app d f 1
Phone: (DB) 9249 2988 Fax: (08192492942 rOVe r re ease.
Townsville Laboratory ~
PI\oM: \07) 4779 9'55 !=aJl: lO7) 4779 9729 ./' /
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AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 2 of 2

•
CONTACT: MR G KRUMMEl

CLIENT: •
ADDRESS: JJ MCDONALD & SONS MINING P/L

SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

LABORATORY:

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

DATE RECEIVED:

DATE COMPLETED:

STAFFORD
ST27476
2
2
02/09/99
12/10/99

ORDER No.: SAMPLE TYPE: STANDARDS

ELEMENT Cr203 V205• UNIT ppm ppm
SAMPLE NUMBER M289 M289METHOD

L.O.R. 1 10

BCS 313-1 124 16
BCS 267 1 <10•

•

•

•

•

PROJECT:

•

•

COMMENTS:

• This is the Final Report which s.upersedes any preliminary reports witt! this batch number. • Results apply to sample(s) as submitted by client.

Alice Spr1nglll laboratory
Phone: (08) 8952 6020 F:n: (08) 8952 6026
Bendigo Laboratory
Phone: (03), 54.Ae 1390 Fax: (03) 5446 1389
Briebane LaborBtoty

• P!lonll~97} ,~243 7222 Fax: (On 32437218

Chart&1"9 Towers Laboratory
Phone: (07) 4787 4155 Fa!': !On 4787 4220
Cloncurry Laboratory
Phone: (07) 4742 '323 Fall \07) 474216B5
KaJgoorlie LabOl"iltory
Phone: (08) 9021 1457 Fat: (08) 9021 6253

Orange Labor.Jtcry
Phone: (02) 6:)03 17<:'2 tax: [0~) bJ63 1189

Per1tl U1boratory
Phone: (08) 9249 2988 Fax: (OSI 9249 2942

Townsville Laboratory
Phone: (07) 4779 9155 Fax: (1]1) <1779 9,2.9
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AUSTRALIAN LABORATORY
SERVICES P/L

A.C.N. 009 936 029

ANALYTICAL REPORT
PAGE 1 of 1

•
CONTACT: MR G KRUMMEl

CLIENT: •
ADDRESS: JJ MCDONALD & SONS MINING P/L

SUITE 28 487 ST KILDA ROAD
MELBOURNE VIC 3004

LABORATORY:

BATCH NUMBER:

SUB BATCH:

No. OF SAMPLES:

DATE RECEIVED:

DATE COMPLETED:

STAFFORD
ST27476
1
14
02/09/99
12/10/99

ORDER No.: SAMPLE TYPE: +600UM PROJECT:

•

•

•

•

•

•

•

•

SAMPLE NUMBER

COMMENTS:

ELEMENT

UNIT

METHOD

L.O.R.

C101
C102
C103
C104
C10S
C106
C10?
C10S
C109
CllO
Cll1
C1l2
Cl13
Cl14

Au
ppm

PM219
0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Au PM219
ppm

CHECKS
0.001

<0.001

<0.001

<0.001

<0.001

<0.001

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

Allee Springs Laboratory Chartef'S ToWII'lf'S Labaratoty Orange laboratory A11 pages of this report
Pt\cne: IC81~952 6020 Fax: (08) 6952 6028 Phc.,,:e: (0:; 4737 ":~~5 raJ: (O7) 04787 4220 Phone: (02) 6363 1722 Fax: (02l6363 1189 have been checked and

~~0:3~~~Fax: (03\544.6 1389 ~~~~~~7)a.:::2~;~ Fax: (07) 4742 1685 ~=e~:~;:i2988 ""al(: (08l 9249 29-42 approvedjr re1ease.
Brisbane Laboratory Kalgoorti" Labot1ltory TOWflsvilie Laboratory (/

• f~: ~~,7) 3243 7222 Fax: (on 3243 7216 Phone: (OS) 9021 1457 Fa.-.:: (DB) 9021 6<'53 PhoM: {O7\ 4719 9155 Fa:..: (eT) 477g91290 'I ....---7
::';";' ,",,:~
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APPENDIX 4

MINERALOGY OF SILICA SAND SAMPLES

APPENDIX 4
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•

Central Mineralogical Services
8 8radshaw Avenue. Craters. SA 5152
Telephone (08) 83709779 Fax (08) 8370 9788
International: Telephone + 618 8370 9779 Fax + 618 8370 9788

•

•

30 July 1999

Mr G Krummei
Suite 28
487 St Kilda Road
MELBOURNE VIC 3004

REPORT eMS 99nt9

•

•

•

•

•

•

•

YOUR REFERENCE:

DATE RECEIVED:

SAMPLE NO'S:

SUBMlnED BY:

WORK REQUESTED:

Letter 20 July 1999

26 July 1999

73, 85, 90

G. Krummei

Mineralogy

H.W. Fander, M.Sc.
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•
REPORT CMS 99/7/9

MINERALOGY OF SILICA SANDS SAMPLES

Twelve samples were received for mineralogical examination, comprising the
following:

• Hole 73:
Hole 85:
Hole 90:

1 Non-magnetic fraction, 6 magnetic fractions
1 unprocessed sample
1 Non-magnetic fraction, 3 magnetic fractions

•

•

•

•

•

•

•

•

PROCEDURE
All the samples were examined as grain mounts, and opaque minerals were
identified in polished sections (of which seven were prepared); selected
photomicrographs were prepared to augment the descriptions.

The grain mounts were examined under the stereobinocular microscope (in
oblique incident light) and under a petrological microscope by transmitted light
- giving complementary results.

GENERAL COMMENTS
All the samples (85, 90/1KG, 73/1KG) contained ferrous metal shavings,
turnings and slivers of artificial origin, probably from the drilling/sampling
equipment; for 85 this was the dominant or sole source of Fe, and a major
source for the other samples, and must be taken into account in the assays;
elimination of this source of contamination should significantly reduce Fe in 85
and 90.

Sample 73 is a different case because another major source of Fe is naturally­
occurring goethite impregnating and coating quartz grains, particularly
aggregates of silt-sized grains.

Other opaque grains identified include rust (magnetic Fe oxides), hematite,
magnetite, goethite, chromite, weld "globules", and black organic matter
(some as coatings on quartz and impregnations in quartz aggregates).
Goethite forms thin coatings on quartz and only penetrates single grains (ie
mono-crystalline grains) when these are microfractured. Traces of native
copper occur in some samples and are probably artificial contaminants .

The quartz in all samples consists chiefly of mono-crystalline grains with a
small proportion of microcrystalline chert-like aggregates and porous clusters
of silt-sized grains; the mono-crystalline grains have a cloudy or milky
appearance due to numerous submicroscopic fluid inclusions and the
aggregates are whitish (except in 73, where they are stained).

Coatings, where present on quartz grains, are mostly "limonite" or ferruginous
clay, but some coatings are carbonaceous, ie black.

•
CENTRAL MINERALOGICAL SERVICES
REPORT CMS 991719 - 30 JULY 1999
Mr G. Krummei

1



•

•

•

•

RESULTS
Sample 85 This consists of >99% quartz, with a few dark opaque and
metallic (magnetic) grains, and shreds of wood.

The quartz is principally (95-97%) mono-crystalline, angular to sUbangular,
with 3-5% white microcrystalline aggregates; it is milky, cloudy with a
translucent whitish colour (!bis appears brown in transmitted, polarised light!).
A few grains have 3fl - 120fl carbonate inclusions, and there are rare
?brookite (Ti02) inclusions. Occasional grains have weak goethite spots or
partial coatings.

Some of the opaque grains were hand-picked and polished; most were black
organic matter, generally impregnating quartz; some were bright, strongly
magnetic metal slivers. (photo 11)

Sample 90
Non-Magnetic >99% quartz, almost entirely as mono-crystalline,
subangular to angular cloudy grains containing numerous submicroscopic
fluid inclusions often with zonal distribution; some contain carbonate
inclusions up to 20fl. There are white microcrystalline quartz aggregates
«1%) and a few black organic grains. (photo 12)

•

• 90/1KG
20fl - 500fl,
quartz.

20-25% magnetic grains (metal slivers 5fl - 250fl; rust
rare magnetite and magnetite/quartz); 75-80% clean, cloudy

•

•

•

•

•

90/3KG 5-10% magnetics (metal slivers, rust) and a trace of
metallic Cu. 90-95% quartz, almost all clean, cloudy; a few with weakly
limonite-coated surfaces.

90/10+20KG 2-3% free hematite, as 10fl - 200fl grains, rarely as
composites with quartz; a trace of metallic Cu as 10fl - 100x300fl grains, and
1-2% goethite. About 95% clean, cloudy quartz.

Sample 73
73NM 1-2% limonite-stained microcrystalline quartz aggregates,
about 10% lightly limonite-coated quartz; the remainder (about 88%) very
lightly limonite-stained mono-crystalline quartz, with some carbonaceous
staining. (photo 9)

Acid-Treated NM (50% HCI, 5 minutes, hot). Most limonite coatings
removed from the mono-crystalline quartz, but with only limited effect on
microcrystalline aggregates in that time (photo 10). Carbonaceous films not
removed.

•
CENTRAL MINERALOGICAL SERVICES
REPORT CMS 99(7/9 - 30 JULY 1999
Mr G. Krummei

2



•

•

•

•

•

•

•

•

•

•

•

73/1 KG About 60% magnetics (ferrous metal, magnetite, rust,
hematite, chromite with magnetite rims and veins, goethite, weld globules).
There are two types of magnetite - one is more titaniferous and contains
hematite exsolulion lamellae, the other is plain; grainsizes are SOl! - 3001!.
Some magnetite has rims of a white clay-group mineral. (photos 1-4) The
other 40% is limonite-stained quartz.

73/3KG About 25% magnetics (as above, 65-70% strongly
limonite-stained quartz, about 5% brown, oxidised chlorite, 5% ferruginous
clay/earthy limonite. Rare zircon, garnet.

73/5KG About 85% limonite-stained mono-crystalline, subangular
to subrounded quartz grains; staining is superficial except where grains are
microfractured. About 10% goethite-cemented quartz (?microbreccia), and 5%
limonite-stained microcrystalline aggregates. There are traces of free
hematite, ultrafine ferrous metal slivers and metallic Cu. (photos 5,6)

73/10KG About 15% limonite-stained microcrystalline aggregates,
50% heavily-stained quartz, 35% lightly to very lightly-stained quartz.

73/15KG About 50% of the mono-crystalline quartz is moderately
Fe-stained, 30-35% is lightly-stained, 5% is heavily-stained, and 10% consists
of limonite-stained aggregates. There are traces of hematite and of limonite­
stained clay aggregates. (photos 7,8)

73/20KG About 50% is moderately-stained quartz, 40% is Iightly­
stained quartz, with about 10% limonite-stained aggregates (microcrystalline
quartz and clusters of silt-sized grains).

•
CENTRAL MINERALOGICAL SERVICES
REPORT CMS 991719 - 30 JULY 1999
Mr G. Krummei

3
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REPORT CMS 99/7/9

• PHOTOMICROGRAPHS

Photo No.

1 73/1 KG Magnification 270x

• Chromite grain with magnetite veins.

2 73/1 KG Magnification 270x
Chromite (C) and Magnetite (M).

• 3 73/1 KG Magnification 270x
Metal and rust particles.

4 73/1 KG Magnification 270x
Ti-Magnetite with hematite lamellae and magnetite with a

• clay rim.

5 73/5KG Magnification 135x
Quartz-goethite aggregate and goethite-cemented quartz.

6 73/5KG Magnification 270x• Quartz-goethite aggregate.

7 73/15KG Magnification 270x
Goethite-impregnated quartz.

• 8 73/15KG Magnification 270x
Quartz with goethite rim.

9 73/NM Magnification 40x
General view of this fraction showing Fe-staining,

• limonite-impregnated aggregate (A).

10 73NM Acid-treated Magnification 40x
Aggregates (A) have retained some limonite.

• 11 85 Magnification 40x
General view of sample. The milky quartz grains always
appear brownish in transmitted light; this IS an optical
phenomenon unrelated to Fe-staining.

• 12 90NM Magnification 40x
General view of sample.

•

•
CENTRAL MINERALOGICAL SERVICES
REPORT CMS 991719 - 30 JULY 1999
Mr G. Krummei
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APPENDIX 5

00 4441A-
Report - Grain Size Determinations on Silica Sands ­
EL17/98
Esker Milling and Processing Proprielary Limited: J J

Anon EL17/9a

APPENDIX 5

REPORT - GRAIN SIZE DETERMfNATlONS ON SIUCA SANDS



•

•

•

•

•

•

•

•

•

•

•

•

ESKEn

Grain Size Determination

on

Silica Sands

from

Pine Hill, Maydena
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•

00 4441A
t:5Kt:Yl Milling and Processing Pty Ltd 6 ,1;;; G;) :2

(ACN 009 566 750) 5 Wentworth Street
Registered Office: SOUTH HOBART
cJ- McDougall Johnstone Pty Tasmania
147 Davey Street, Hobart, Tasmania, 7000 Australia, 7004

Telephone & Fax: 03 6223 3502

Report:

•
To:

• Authority:

Subject:

•

Grain Size Determination and
Visual Observation of High Grade
Silica Sands from Pine Hill, Maydena.

Gerhard Krummei
J.J. McDonald & Sons Mining Pty Ltd .

Verbal instruction from Gerhard Krummie

To determine the weight distribution of silica sands
within the 600pm to 75pm fractions at Pine Hill.
Assay samples were taken from these fractions to
establish Fe, AI, Ti, Cu and CaO content.

27 MAY 1999

•

•

•

•

•

Officers Involved: Ian House - Chemistrrechnical
Nick Moony - Esker
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•

•

•

•

•

•

•

•

•

Summary

In May 1999 twenty seven samples, from a silica sands
deposit at Pine Hill near Maydena, were sized at Western
Metals laboratory in Burnie in order to gauge weight distribution
and measure the disposition of sand between 600tJm and
75tJm (the prescribed band). Assay samples were cut from
each head and sent for analysis. Results show that 42.6% of
the weight reports within the prescribed band on average and
is somewhat independent of whether the sample sized is
coarse or fine. There was considerable colour variance
between drill holes. Some of this was caused by surface
staining and contamination from peat/loam. Mineralogical and
elemental analysis will determine if this colour variance effects
sample purity.
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Sample Preparation
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Discussion of Results
Sample Observation
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8

Appendix I Full Sizings - Tables 2 & 3• Appendix II Histograms of Weight
distribution - Figures 5-11

Appendix III Composite Distribution - Figure 12
Appendix IV Cumulative net graphs - Figures 13-17
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Range - Page 4

Tables 2 & 3 Appendix I
Table 4 Sizing Summary - Page 5
Table 5 Visual observation of sample

• brightness - Page 6
Figure 1 Histogram of prescribed

distribution (-600J.lm +75J.1m) - Page 4
Figure 2 Histogram of distribution
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Figure 4 Histogram of DH69 distribution - Page 5
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•

•

•

•

•

Introd uction

A drilling program was carried out on the silica deposit at Pine Hill
near Maydena in south west Tasmania in March 1999. On the 4 April
Mr Krummie delivered 27 samples to me in Hobart. These samples
were then taken to Western Metals laboratory in Burnie at the end of
April and processed under conditions that reduced iron
contamination. Results show that this silica sand is fine with 42.6% of
the material reporting within the prescribed band of -600jJm +75jJm.
This weight distribution did not vary greatly even when the 050 ( the
average where 50% is retained and 50% passes a mesh size)
fluctuated greatly. There was a considerable variance in sample
colour, varying from off white to loamy brown! black. Some 56
samples were sent for analysis. Each sample will be assayed for
Fe203 , CaO, AI203 , CrO, Ti02 & possibly organic C.
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Preparation

In late April 27 samples were received at Western Metals
laboratories in Burnie and weighed between 5 and 15 kilograms.
All samples were dried as follows.

Large aluminium trays were washed, dried, then lined with foil.

Samples were then placed in the trays, covered with foil and
placed in an oven at a temperature of 120Co.

The dried samples were then returned to heavy duty plastic
bags as soon as they had cooled. No other samples were
handled during this process.

Due to iron contamination in the sample room most samples
had to be mixed and sampled from the plastic bags. This was
done by rolling the bags externally to break up lumps within
the sample bags. Assay and sizing samples were cut by
scooping several fractions and re-mixing and re-rolling
between each cut.

It is accepted that this method does not conform to Gy's
methods but a compromise had to be made between accuracy
and contamination.

About 3kg was cut out as a head sample.
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Sizing

Two sizings and an assay feed sample were generated from each
sample received and processed as follows.

• The assay feed samples were sent to Analabs, Burnie.

Each sample was screened at:
+751lm
+1061lm
+ 150llm
+2121lm
+3001lm
+4251lm
+6001lm

Samples were first wet screened at 75IJm, dried and then
screened on a Rotap for 15 minutes. The fractions were
weighed and then discarded.

Each assay sample was pulverized at Analabs in a tungsten
carbide bowel pulverizer. Considerable effort was made to
ensure that iron contamination was kept to a minimum.

Each sample will be assayed for Fe203 , CaO, AI203 , CrO, CU,Ti02
and possibly organic C. Two reference samples were included;
these samples came from the Corinna deposit. They were
designated 7/250 and 30/75. This means that they assayed 7ppm
and 30ppm Fe respectively and were 90% passing 250pm
and75pm. In total 56 samples were submitted for assay.
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Discussion of results

On average 42% of the material reported within the prescribed range
of 600pm and 75pm which is summarized in Table one below.

Table One

Pine Hill Silica

Wt% Reporting Within The Prescribed Range

Variance Between Drill Holes
Reporting Within 600pm to 75pm Band

ONE (DH89)
ONE (DH87)
ELEVEN (DH69,70b,73a,73b, 75,76a,77,78,)

(79,80,&90)
NINE (DH77,81 ,82,83,84,86, 88a,88b & 91)

FOUR ( DH70a,71, 75 &85)

ONE (DH72)

AVERAGE (27 samples)

Wt% reporting between
600pm & 75pm

<20%
20% to 30%
30% to 40%

40% to 50%
50% to 60%

>60%

42.6%

1_-75p m I70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

Full sizing details of each hole are given in Tables 2 and3 attached.
Variability of the -600pm +75pm band is visually illustrated in
Figure 1 opposite. The distribution of the -75pm fraction is shown
below in figure 2..

Figure 2

Distribution of - 75f.lm Fraction

... DH69 to DH91 ~



Samples can be divided into categories. ie: coarse=C (050

>200/lm). medium= M (050 >110/lm <200/lm). and fine= F (050
<llO/lm). Refer table 4 below and figures 13 to 17 for the
detailed analysis. In Figure 3. shown opposite. it can be seen that
generally the percentage of material reporting within the 600/lm to
75/lm band tends to be constant irrespective of the 050 . There is
an increase in fineness from OH69 to OH79 and a small decrease
in the 600/lm to 75/lm band. The same tendency is again evident
from OH85 to OH91. This is elucidated in more detail in figures 5 to
12 attached and illustrated as an example in figure 4 opposite.

6 ~: .) ~ 0 ()
.... Ai ...l.. ..

TABLE 4

Ore Category
-75Jlm

Drill Hole Wf!>/o Wf!>/o in the 050
100.00% --i - - - - - - - - - - - - - - - - - - - - ~ - - - - - • +7 5Jlm-42 5o/s -600/lm+75/lm

90.00% + .'' /89 42.0 19.3 220/lm C o +425Jlm-600Jlm87 13.3 29.8 65/lm VF
80 5.5 30.1 <50/lm VF

80.00% _I79 9.4 30.8 <50/lm VF o +600Jlm
77 32.2 31.8 170/lm M
70b 39.6 32.6 320/lm C 70.00%
90 10.4 34.6 65/lm VF
73b 22.9 36.2 106/lm F 60.00%
75 15.9 36.3 106/lm F

(+600/lm) Band 50.00%
69 17.4 36.9 70/lm F
78 15.2 37.3 80/lm F 40.00%
73a 20.7 37.8 106/lm F
76a 18.0 38.4 106/lm F 30.00%
86 15.0 40.9 100/lm F
88b 16.1 42.7 110/lm M-F 20.00%
88a 16.6 42.8 110/lm M-F
76b 4.9 43.4 106/lm VF 10.00%
81 36.5 44.9 270/lm C
82 32.7 45.1 370/lm C 0.00%
84 17.1 48.6 160/lm M
91 8.3 49.2 101/lm F
83 17.7 49.4 140/lm M
71 20.5 50.9 180/lm M
74 8.6 51.9 106/lm F
85 37.8 53.9 360/lm C Figure 3
70 29.7 54.8 280/lm C
72 17.3 66.5 206/lm C
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Visual Observation of
Ore Brightness
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DH90
DH86
DH89
DH84
DH91
DH87
DH79
DH78
DH88b
DH74
DH88a
DH80
DH81
DH83
DH75
DH69
DH82
DH70a

DH77
DH76b
DH76a
DH73b
DH73a
DH85
DH72
DH71
DH70b

DARKER

Step change
in colour at

DH77

DARKER..
very dark & loamy
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Sample Observation

Each hole is very briefly discussed below and shown in Table 5.
opposite, where drill holes are assembled or ranked in order of
"brightness".

DH69 Om-l1 m Off white, light gray in colour, little 0/S(+600pm)
or pebbles(+3.35mm) observed.
DH70a Om-3m Dirty off white, grayer than DH69,coarse pebbles
present some of which have dark staining.
DH70b 4m-6m Very dark brown loamy intersection, with
considerable coarse cemented O/S.
DH71 Om -4m Slightly Lighter than DH70b, this is a brown
quartzy sand with some fine O/S pebbles.
DH72 Om-6m This core is lighter than DH71 and could be said to
have a gray/brown texture with stained pebbles and few fines.
DH73a Om-8m: Dark creamy to light brown/gray, with some
stained O/S.
DH73b 9m-23m: Similar to DH73a, but much less O/S and
pebbles not observed.
DH740m-6m: Cleaner than any of the previous drill holes. off
white, fine & sandy.
DH75 Om-21 m: Brown with dark specks, not as clean as DH74,
more pebbles present.
DH76a 1.0m-llm: Light brown but darker than DH74, stained
pebbles observed and cemented loam.
DH76b 12m-23m: Very fine. light gray, not as clean as DH74,
lack of O/S material clearly observed, loam absent.
DH77 Om-12m: Brown with dark specks, considerable quantity of
pebbles seen. Darker than DH74
DH 78 Om-8m: Clean, slightly off white, this core is cleaner than
DH74 and has a fine texture. Some O/S and pebbles are present
but these tend to be clean with little staining.
DH79 Om-10m: Clean and very slightly off white. Cleaner than
DH78 but very fine, no pebbles observed and little O/S seen.
DHaO Om-15m: Creamy, with cemented loam or clay present as
specks in most fractions. Some stained O/S and pebbles observed.
this core is cleaner than DH74 but not as clean as DH78.
DH81 Om -8m: Coarse and light gray in colour with a
considerable quantity of stained O/S and pebbles present. This
core is just a tad darker than DH74.
DHa2 1m-10m: Very coarse with distinctive pinkish gray colour,
a few cemented loam pebbles that tend to break down when dry.
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DH83 1m-1 am: Slightly finer and lighter than DH82 but darker
than DH74. Specks of loam observed in most fractions.
DH84 Om-18m: Coarser and cleaner than DH78. Some stained
O/S and a few loam specks observed in the coarser fractions.
DH85 Om-4m: "Dirty" brown/gray to pink and very coarse.

DH86 Om·13m : Very clean, slightly creamy, brighter and whiter
than DH84. O/S is also clean with little staining.
DH87 Om-11 m: Cleaner than DH78 but not quite as
unblemished as DH86 or DH84, with a few dark specks observed in
the coarser fractions.
DH88 1m-15m: Darker than DH74.
DH88b 16m-30m: Lighter than DH88a and very close to DH87
in texture but somewhat coarser.
DH89n 1m-7m: Very slightly grayer than DH90 and, as the
sizing shows, this hole has very little material in the 600/lm-75/lm
range, but can be considered to have a clean colour for this
deposit.
DH90 Om-15m: The whitest and cleanest core observed, not as
creamy as DH86, not as coarse as DH89, a few dark specks
observed in the coarser fractions. This is good quality silica.
DH91 Om-13m: Clean and very similar to DH89. This core is
grayer than DH90.
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Conclusions

There is considerable variability in colour between samples. This
may only be cosmetic and its importance will depend on assay
results. The cleanest samples have a slightly cream/gray tinge.

Loam specks occurred in some samples and substantial surface
staining was observed.

Cursory observation indicates that silica particles are sharp and
angular.

These samples indicate this the natural grain size of this deposit is
fine with a 050 of around 120/lm varying from 370/lm to 50/lm.

The weight distribution within the prescribed range of 600/lm to
75/lm was surprisingly constant at an average of 42.6% with only
six samples having less than 35% weight distributed within this
band.

Great care was taken to minimize iron contamination even at the
expense of correct sampling procedures.

Recommendations

No recommendations can be made until assay results are
obtained.
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Tables Z and 3
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PINE HILL Silica Sands. Sizings

"-4ICRON$ Wt'" Wt'" Wt'" Wt'" Wt'" Wt'" w,,,, Wt'"
+75·000 36,9o", 54.80% 32.60% 50.90% 66.50% 37.80% 36.20% 51.90%

+75-425 ll-40'" 48.90% 28-70'" 4].90% 58,50'" 3UO'" 3UO'" 46.80%

DRILL HOLE 69 70 70 71 72 7J 7 J 74

• METRES-DEPTH 0-11 0-3 4·6 0-4 0-6 0-8 8-23 0-0

·7 Sum 45.70% 15,50'" 27,80'" 28,60'" 16,20'" 41.50% 40,90'" 39,60'"
+7SL/m-425 33AO'" 48.90'" 28-70'" 43.90% 58,50'" 33.70'" 32.20'" 46.30'"

• ~42.SLJm·600urr 3.50'" 5.90'" 3.90'" 7.00'" 8.00'" 4.10% 5.10'"4.00'"
+600LJm 17.40% 29.70'" 39.60% 20.50" 17.30" 20.70" 22.90" 8.60"

• ·7Sum
+7Sum 45.70" 15.50'" 27.80" 28.60" , 6.20" 41.50% 40.50" 39.60"

... 106um 54.10% 22.60'" 33.20" 37.60" 22.00" 50.30% 49.20% 49.90"

.. lSOlJm 60.80" 31.30% 37.90" 46.20" 38.20" 57.20" 55.70" 59.10"
"'2:12um 67.70" 42.90% 42.90% 55.60" 51.60.. 63.90.. 62.20" 69.10"
+300um 74.40% 55.60" 48.20" 64.20" 63.70" 69.50" 68.40" 79.10%

+425um 79.10% 64.40% 56.50" 72.50" 74.80" 75.20% 73.20" 86.30"• +600um 82.60" 70.30" 60.40% 79.50" 82.70% 79.30" 77.10% 91.40%

DRILL HOLE 69 70 70 71 72 73 7l 74
MElRES·OEPTH 0-11 0-3 4-6 0-4 0-6 0·8 8-23 0-5

·7Sum 45.70% 15.50" 27.80" 28.60" 16.20'" 41.50% 40.90% 39.60%
-l-7Sum 8.40% 7.10% 5.40% 9.00" 10.60" 8.80" 8.30" 10.30%

• +106lJm 6.70" 8.70" 4.70% 8.60" 11.00% 6.90% 6.50" 9.20"
... 1SaLIm 6.90" !l.60" 5.00" 9.40% 1].40% 6.70% 6.50" 10.00"
+Z12urn 6.70" 12.70" 5.30" 8.60'" 12.10% 5.60% 6.20% 10.00"
+300um 4.70% 8.80" 8.30" 8.30" ".00% 5.70" 4.47% 7.20%

+42Sum 3.50" 5.90% 3.90" 7.00% 8.00" 4.10% '1.00% 5.10"
+60Cum 17.40% 29.70" 39.60" 20.50% 17.30" 20.70" 22.90" 8.60"

• X
MIC~ONS Wt% Wt~ Wt% Wt% Wt% Wt" Wt% WrY>
+75-600 30.10" 44.90% 45.10% 49.40% 48.60% 53.90% 40.90" 29.80"
... 75-425 27.40% 36.90'" 38.20% 44.50% ~1.40% 45.10" 35.30% 26.80%

DRILL HOLE. 80 81 82 83 84 85 86 87
METRES-DEPTH 0-15 0-8 1-13 1·10 0-18 0-4 0-13 1 ·13•

·7 Sum 64.60'" 18.60'" 22.20" 32.90" 34.30% 8.30% 44.10% 56.70%

... 7St,Jm·4Z5 27.40" 36.90% 38.20" 44.50% 41.40% 45.10% 35.30% 26.80%
1-4:?,5t,Jm·600tJrr 2.70% 8.00" 6.90% 4.90% 7.20% 8.80% 5.60% 3.00%

... 60Cum 5.50% 36.50% 32.70" 17.70% 17.10% 37.80% 15.00" 13.30%

• . 7 Stim

+75um 64.40% 18.60% 22.20% 32.90% 34.30" 8.30" 44.10% 56.90"
+106(Jm 73.10% 24.10% 28.80% 43.90% 41.20% 14.20% 52.10% 54.50%

+1S0um 78.60% 29.90" 35.50" 53.00% 48.70% 21.70% 58.70" 70.20%
+21 Zum 83.70" 37.60% 43.50% 62.30" 57.60% 31.20" 65.80ot 75.50"
+300um 88.40" 47.10% 52.70" 71.00% 67.50% 42.30% 73.30% 80.20%
+425um 91.80% 55.50% 60.40% 77.40% 75.70% 53.40% 79.40% 83.70"

• ... 600um 94.50% 63.50" 67.30% 82.30% 82.90" 62.20% 85.00% 86.70%
DRILL HOLE 80 81 82 83 84 85 86 87

METRe.S·OEPTH 0-15 0-9 , ., 3 1-10 0-18 0-4 0·13 1·1 3

·7Sum 64.40% 18.60% 22.20% 32.90% 34.30% 8.30% 44.10% 56.90%

1-7 Sum 8.70% 5. SO" 6.60" 11.00% 7.40% 5.90% 8.00% 7.60%

+ 105um 5.50" 5.80" 6.70% 9.10% 7.20" 7.50% 6.60'" 5.70%

• +lS0(Jm 5.10% 7.70% 8.10% 9.30" 8.70% 9.90% 7.10% 5.30"
... 2 T2:;m 4.70% 9.5o" 9.10% 8.70% 9.90% , 0.70% 7.50% 4.70%

+300um 3.40% 8.40" 7.70% 6.40" 8.20" 11.10% 6.10% 3.50%
+42Sum 2.70% 8.00% 6.90" 4.90% 7.20% 8.80" 5.60% 3.00%
+600um 5.50% 36.50% 32.70% ';7.70% 17.'0% J 7 .80% 15.00" 13.30%

•

•



il~ .,; l' l\ q, J.(j. , Q ~i I.. c.

• Wt% Wt% Wt% Wt% Wt% W,%
36.30% 38.4,0% 43.~0% 31.BOlHl 37.30% 30.80%
32.40% 34.10% 39.70% 2.7 .40% 32..90% 28.30%

75 76 76 77 78 79
0~21 1~ 1 1 12·22 0-12 0-8 0-10

•
"'7.80~ 43.50'% 51.70% 36.00% 47.50% 59.80%
32AO% 34.10% 39.70% 27.40% 32.90% 28.30%
3.90% 4.30% 3.70% 4.40% 4.40% 2.50%

• 15.90" 18.00" 4.90% 32.20" 15.l0% 9AO%

• 47.80% 43.50% 51.70% 36.00% 47.50% 59.80%
50.90% 51.50% 61.30% 42.50% 53.50% 68.10%
58.60" 58.10% 69.70% 47.50% 60.10% 74.00%
67.'0% 65.20% 78.30% 52.90% 67.40lHl 79.60%
73.60% 72.30% 86.10% 58.60% 74.60% 84.60%
80.20% 77.70% 91,40% 63AO% 80.40% 88.10%
84.10% 82.00% 95.10% 67.80% 84.80% 90.60%

• 75 76 76 77 78 79
0-21 1-1 1 12-22 0-12 0-8 0-10

47.BO% 43.50% 51.70% 36.00% 47.50% 59.80%
3.10% 8.00% 9.60% 6.50% 5.90% 8.30%
7.70% 6.60% 8.40% 5.00% 6,70% 5.90%
8.50% 7,10% 8.60% 5.40% 7.30% 5.60%• 6.50% 7.10% 7.80% 5.70% 7.20% 5.00%
6.60% 5AO% 5.30% 4.80% 5.80% 3.50%
3.90% 4.30% 3.70% 4.40% 4.40% 2.50%
15.90% 18.00% 4.90% 32.20% 15.20% 9.40%

• Wt% Wt% Wt% Wt% Wt%

42.80% 42.10% 19.30% 34.60% 49.20%
36.70% 36.50% 16.30% 30.50% 44.00%

88 88 89 90 91
1-' 5 16-30 '-7 0·15 0·13

• 40.80% 41.20% 38.70% 55.00% 42.50%
36.10% 36.50% 16.30% 30.50% 44.00%

5.90% 6.20% 3.00% 4.10% 5.20%
16.60% 16.10% 42.00% 10.40% 8.30%

40.BO% 41.20% 38.70% 55.00% 42.50%

• 48.20% 48,60% 42.80% 63.20% 52.30%
55.00% 55.20% 45.90% 68.70% 61.00%
62.70% 62.70% 48.90% 74.40% 70.40"
70.90% 70.90% 52.10" 80.50% 79.70%
77.50% 77.70% 55.00% 85.50% 86.50%
83.40% 83.90% 58.00% 89.60% 91.70%

88 88 89 90 91

• 1 ~ 1 5 16-30 1-7 0-15 0-13

40.80% 41.20% 38.70% 55.00% 42.50%
7.40% 7.40% -4,10% 8.20% 5.20%
6.80% 6.60% 3.10% 5.50% 6.80%
7.70% 7.50% 3.00% 5.70% 9.40%
8.20" 8.20% 3.20% 6.10% 9.30%• 6.60% 6.80% 2.90% 5.00% 6.80%
5.90% 6.20% 3.00% 4.10% 5.30%
16.60% 16.'0% 42.00% 10.40% 8.30%

•

•
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Figures 5 to 11

DC70 - DC91
Histograms
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Fig ures 13 to 17

Cumulative Weight Passing
DC69 to DC91
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Our reference
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Your reference
Project code
Report date
Report status
Page

BUOI6308

Silica Sands
02/06/99
Final

1 of 6

Analabs Ply. Ltd.
ACN 004 $91 664
14 Thirlcell SI. Burnie
Tasmania '7)20
Telephone; (03) 6431 6837
Facsimile; (OJ) 6431 8890

•

•

•

•

•

•

•

•

•

•

ANALYTICAL DATA

Sample CaO Fe203
.'.

MnO Ti02 AI203 er203

FEED DH69 0-11 400 1140 < 13 340 820 < 15
FEED DH70 0-3 240 760 <13 180 520 < 15
FEED DH70 4-6 1670 1420 < 13 350 1.17% <15
FEED DH71 0-4 380 740 <13 610 2030 <15
FEEDDH720-6 350 660 < 13 520 2520 <15

FEEDDH7J 0-8 .. 1040 3810 16 180 3490 20
FEED DH73 8e 23 1270 4490 18 230 4880 22

FEEDDH74 0-6 630 1140 <13 170 1440 <15
FEED DH75 0-21 680 1830 16 210 2890 < 15
FEEDDH76'1'11 450 1760 <13 600 3980 < 15

. : FEED DH76J2-12 460 5800 26 210 2050 <15
FEED DH77 0-11 320 8740 <13 380 4750 <15

FEEDDH78 0-8 240 1670 < 13 580 1180 < 15
FEED DH79 0-10 350 1540 <13 550 890 < 15
FEED DH800-15 630 4320 <13 560 5570 <IS

FEED DH81 0-8 300 980 < 13 430 750 I < 15
FEEDDH821-13 .• 240 540 <13 445 370 <15
FEED DH83 1-10 270 430 < 13 380 470 <IS
FEED DHS4 0-18 400 760 < 13 345 510 < 15
FEED DH85 0-4 240 420 < 13 140 380 <15

FEED DH86 0-13 270 590 < 13 150 250 < 15 .
FEED DH87 320 1330 <13 270

920 I <15
FEEDDH8S I-IS 490 1160 < 13 180 730 < IS

FEED DH88 16-30 510 3170 30 98 860 < 15
FEEDDH89 1-7 370 1670 <13 500 330 I <15

.' . FEED DH90 0-15 530 660 <13 155 290 < 15
. FEEDDH91 0-.13 320 730 <13 265 < 189 <15

SIZEDH69 0-11 320 740 <13 84 510 <15
SIZEDH700-3 200 700 <13 40 360 < 15

.

SIZE DH70 4-6 980 1090 < 13 235 6100 < IS

SIZE DH71 M 330 520 <13 470 1630 < 15
.... SIZEDH72 0-6 190 330 <13 170 1080 < 15

SIZEDH73 0-8 780 3820 22 105 2570 48
SIZE DH7J8-23 740 3370 18 105 2240 30

SIZE DH74 0-6 360 620 <13 66 740 < IS I
SIZE DH75 0-21 300 1150 < 13 68 1540 <IS
SIZE DH76 1-1 I 320 820 <13 245 2540 < 15

SIZE DH76 12-12 270 1280 < 13 50 670 < 15
SIZE DH77 0-12 290 5410 <13 235 4400 <IS
SIZE DH7S 0-8 180 810 < 13 205 700 < IS

SIZE DH79 0-10 240 770 < 13 150 600 <15
SIZE DH80 0-15 410 1130 <13 120 1140 <IS

SIZE DH81 0-8 320 580 <13 96 400 < 15
SIZE DH82 1-13 210 310 < 13 94 270 < IS
SIZE DH83 1-10 220 280 <13 120 380 < 15

;

SIZE DH84 0-18 340 430 < 13 130 300 <15
SIZEDH85 M 260 490 < 13 52 740 < 15

SIZE DH86 0-13 210 300 <13 42 220 <IS
SIZE DH87 250 730 <13 100 540 <IS

SIZE DH88 I-IS 430 700 <13 64 350 < 15

Method
.:

1104 //1104 .•.•.·:··:·:\/11n.;. ·1104 1104
Units .:.'.

Pf43
ppm ':::

PPti Pf8~ PPI~Detection Limit ..... 13

".:.. :: . '.

Notes: N.A. "'" nOI anJ,lys~. -- =. element nor determin¢d, I.S. = insufficient sample. L.N.R... lislCd nol received

Asubsidiary oi S~,e_~llfic Sef\lices L~mlled
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Our reference
Your reference

• ?roject code
Repon date
Repon status
Page
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Silica Sands
02/06/99
Final

2 of 6

ANALYTICAL DATA

Analabs Ply. Ltd.
"eN 004 S91 664
14 Thirkell St, Burnie
Tasmania 1320
Td.phone : (03) 6431 6837
Facsimile: (03) 6431 8890

• Sample CaO P.,203 MilO Ti02 AI203 Cr203

SIZE DH88 16-30 370 2440 30 32 710 < 15
SIZE DH89 1-7 470 1580 14 115 400 < 15

SlZEDH900-15 380 460 < 13 48 240 < 15
SIZE DH91 0-13 200 440 < 13 82 250 <15

• REF30175 240 < 143 <13 <17 < 189 < 15

220 < 143 <13 <17 < 189 <15

•

•

•

•

•

.r--------~ -_+_--_+---_+_--_+---__+__--_1---__1

• MethOd
Units

Detection Linlit

1104

Pf~

•
NOles: N.A. ::::Il not analysed. - = elemem nO[ delCrmined. I.S. _ insutficienc sample. L.N.R. - lisled not rueived

A subSidiary ot Sciemilic Sef\'ices L!mllea
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C 5 I RO

CSIRO Minerals
Head Ollice: Bayview Avenue. Clayton

Box 312, Clayton South, Victoria 3169, Australia
Telephone: (61-3) 9545 8500 Fax: (61-3) 9562 8919

FACSIMILE

To: Mr Gerhard Krummel From: Graham Sparrow

Company: J.J. McDonald and Sons Date: 10/12/98
Mining Pty Ltd

Fax No: 98202595 File No:
No of Pages: (including this one) 4

Dear Mr Krummei

Following are the results of the work undertaken for Quotation BM77K of 7 August and
for Quotation BM77P of 13 November with the sand samples supplied.

The samples supplied were;
a white sand labelled May 1 (CSIRO number 9808A);
a pale brown coloured sand labelled May 2 (CSIRO number 9808B), and
another pale brown coloured sand labelled May 3 (CSIRO number 9808C).

First of all the May 1 sample as received. and a -106~m fraction of the May 2 sample
were analysed. Three leaches were carried out with the -106~m fraction of the May 2
sample. They were with hydrochloric acid, sulphuric acid containing sodium fluoride,
and sodium hydroxide followed by hydrochloric acid. The final leach for this work was
with hydrofluoric acid. A coarser sand fraction (-425+106~m) was used for this leach
because the finer fraction dissolved too rapidly. All the leaches were at 10 wt% solids.
The results are given in Table 1.

The iron assay value for the 'white' May 1 sample was 30 ppm Fe, while two assays for
the 'pale brown' -106~m fraction of the May 2 sample were 450 and 550 ppm Fe.

Leaching the -10611m fraction of the May 2 sample with hydrochloric or sulphuric acids
increased the iron assay values of the sample, presumably as a result of dissolving
something else. A two step leach with sodium hydroxide followed by hydrochloric acid
did remove about 50% of the iron and gave a product with 270 ppm Fe. The
improvement with the caustic/acid leach may be a result of a partial attack by the NaOH
on the silica.

1-2
If this tax has been sent to you by mistake, please ring us and arrange to return the fax to us by post at our expense. This tax
may contain confidential information the ownership at which has not been lost or waived because this tax has been sent to you
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Table 1. Iron analytical data for the sand samples and leach products.

Sample Leach conditions Fe assay (ppm)

• May 1, as received 30

May 2, -106flm 450,550

May 2, -106flm 1:1 (vlv) HCI at boiling point for 4 hours 630

• May 2, -106flm 1:1 (v/v) H
2
S0

4
+ 0.1 M NaF 620

at boiling point for 4 hours,

May 2, -106flm
8M NaOH at at boiling point for 2 hours 270
and then conc. HCI at boiling point for 2 hours

• May 2, -425 +1 06flm 1:1 (v/v) HF at 90-100°C for 15 minutes 30

•

•

•

•

•

•

•

Since none of the initial leaches gave a product with less than the target level of 10 ppm
Fe, a final leach with hydrofluoric acid was carried out. The leach product from the
coarse fraction of the May 2 sample contained 30 ppm Fe, which was the same as the
level in the May 1 sample. The weight loss in this leach was 34% consistent with the
acid dissolving an appreciable amount of the sand. The amount of silica dissolved in
the hydrofluoric acid leach depended on the particle size of the sand, the acid
concentration, and the reaction time and temperature.

The colour of the leached samples reflected their iron assay values. They were less
coloured the greater the amount of iron removed. However, examination under a
binocular microscope of the two samples with 30 ppm Fe indicated they still had iron
stains on their surfaces. Material with lower iron levels might be obtained by leaching
the May 1 sample, or by further leaching of the May 2 sample.

In summary, the results of the leaching work indicate that the iron content of your sand
can be reduced significantly by leaching with dilute hydrofluoric acid. However, it is
doubtful that a commercial process based on hydrofluoric acid leaching would be
practicable, although there is some scope to optimise the leach conditions used in this
brief study. Weaker acids, while not effective here, may perform better if the initial iron
levels are first lowered by some other physical pre-treatments.

In the second phase of this work the May 1 and May 3 samples were screened into
three size fractions; +600llm, -600+75Ilm and -75Ilm. (All the May 2 sample was used
in the leaching test work.) The finer two size fractions were analysed for iron, sodium,
aluminium and titanium. As well, the solutions prepared for the ICP analyses were
scanned for the presence of any other elements that might be present. The results are
summarised in Tables 2 and 3 for the May 1 and May 3 samples, respectively.

1-3
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Table 2. Analytical data for the size fractions from the May 1 sample.

Size Wt% Assay data (ppm)'

Fraction Fe Na AI Ti Ca

+6OOl-'m 18.5 n.d. n.d. n.d. n.d. n.d.

-600 +7SI-'m 40.0 345,349 19 83,84 414,424 82,83

92, 85 20 129, 122 62, 52 230,224-7SI-'m 41.5

, The limits of detecllon for Fe, Na, AI, TI and Ca In the solids were 1ppm.
n.d. =not determined

Table 3. Analytical data for the size fractions from the May 3 sample.

Size Wt% Assay data (ppm)

Fraction Fe Na AI Ti Ca

+600l-'m 16.3 n.d. n.d. n.d. n.d. n.d.

-600 +7Si!JTI 40.4 375, 389 18 71,74 196, 199 90,95

716,719 20 96,98 70,64 217,223-75i!JT1 43.3

, The limits of detection for Fe, Na, AI, TI and Ca In the solids were 1ppm.
n.d. =not determined

The ICP scan indicated that other than the elements requested for analysis, only
calcium was present at levels significantly higher than the background levels. Analysis
values are also given for calcium in Tables 2 and 3.

While the May 3 iron assay values are consistent with the previous results for the May 2
sample, those for the May 1 sample are higher than expected since, when previously
analysed, the whole sample assayed only 30ppm Fe. It is also interesting to note that
the titanium assay values are similar to the iron assay values in the May 1 fractions.
Also, while the two fractions of the May 1 sample were both white, the -600+75!lm
fraction of May 3 was still a pale brown, even though it assayed with a similar iron
content as the May 1 sample.

/-4
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In this work the assays were by ICP AES on a solution prepared by dissolution of the
sample in hydrofluoric acid. In preparation for the analyses, the -600+75~m samples
were ground in a titanium carbide mill with titanium carbide balls for 5min to give
material of less than 2~m. The -75~m samples were not ground. Grinding of the two
CMrser samples gave them a greyish tinge.

The grinding mill was cleaned with quartz sand before the coarser May 1 and May 3
size fractions were ground. However, it is possible that the samples may have been
contaminated with material previously ground in the mill since the mill is usually used for
grinding ilmenite. This might be consistent with the high titanium assays in the -600
+75~m fractions, although the -75~m fraction of the May 1 sample, that was not ground
for analysis, also had a titanium assay similar to the iron assay. There were small black
specs in the samples that presumably contain iron that may be responsible for these
higher iron assays for the May 1 samples. There is no doubt that a more representative
sample was obtained for the analyses given in Table 2 than was the case when the bulk
sample was analysed (Table 1).

The assay results for the size fractions indicate that the finer fraction of the May 3
sample contains more iron than does the coarser fraction, while the opposite result was
obtained for the May 1 sample. However, there is some doubt about the iron levels in
the size fractions of the white May 1 samples and further analyses of a fresh sample
may be required to resolve this problem.

I look forward to any comments you might have on these results.

(// J~&'//fJvlI11H\. j m~.,j
Graham Sparrow
(Manager - Industrial Minerals)

If this fax has been sent to you by mistake, please ring us and arrange to return the fax to us by P06t at our expense. This fax
may contain confidenlial information the ownership 01 'Nhich has not been lost or waived because this fax has been sent to you
by mistake, Consequently, you must not use the fax, or the information in it, in any way.
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SUMMARY

An initial study into the possibility of extracting a product suitable for certain
applications in the Fine Glass industry from samples supplied has been carried out. A
number of samples were supplied. and the initial study was confined to the best
sample supplied. on the presumption that if a suitable product could not be obtained
from that sample. then it would be unlikely to be obtainable from the other samples.

For the material to be suitable for the application. the main requirements to be met
were that the material have a particle size range of>75<600 micron ( Note:- In body
of report micron =# J. and that the iron level be as low as possible. preferably below
10 ppm.

The sample was found to contain 180 ppm Fe and approximately 44% of the material
was in the desired size range.

Testwork indicates that a combination of wet screening. gravity separation and mild
leaching with dilute sulphuric acid. is capable of extracting this size range, and of
reducing the iron content of the product to at least < 10 ppm, and probably as low as
5ppm.

It has been estimated that the capital cost of a plant capable of treating 10,000 dry
tonnes per annum of this material, would be in the order of $250,000, and that such a
plant would be expected to produce a minimum of around 4,200 tonnes per annum of
dry product on an 8 hour day! 5 day week basis.

It is estimated operating costs at this production rate would be around $50.00ltonne of
product.

Operating costs can only be significantly reduced if throughput is increased, i.e. more
markets for the product can be established.

For example, increasing the operating hours (7 day week, 12 hours!day Jto yield
higher outputs of 6,000 -12.000 tpa, would reduce operating costs from this plant to as
low as $35!tonne of product without increasing capital costs.

The capacity of the plant could be doubled for around an extra 30% in capital; costs.
This would allow production to increase to 12,000-25,000 tpa. Operating costs would
then level out at around $20ltonne.

Other process options exist. including producion of a material in the required size
range which contains <50 ppm Fe, without the need for acid leaching. Also more
comprehensive testwork would almost certainly lead to a simplification of the process
circuit, and hence lower capital and operating costs.

Plant operation at any level of production would not present any serious
environmental difficulties.

3
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1. INTRODUCTION

The following is an interim repon on the initial phase of an investigation into the
applicability of a panicular sand deposit to the production of high grade sand
feedstock to the glass industry.

This project has been initiated by GERHARD KRUMMEl on behalf of
J.JMcDONALD & SONS "'lINING PTY. LTD.

Several raw samples were supplied and these were to be investigated to determine:­
(1). Methods of obtaining a suitable product,
(2). Develop an initial commercial process to produce this product,
(3). Prepare some preliminary cost estimates.

2. TECHNICAL CONSIDERATIONS.

Premium prices are obtainable at the more sophisticated end of the international Glass
Industry for the supply of silica feedstock which falls within the following
specifications:-

(I). Very high silica levels (>99.9%.)
(2). Iron levels below 50 ppm, and particularly below 10 ppm.
(3). Particle Size >75 < 600 micron.
(4). Minimal levels of other metals, particularly Cr, Ti, V, Mn and silicates (Ca, Mg,
AI etc.).

Natural grains are preferred, so the particle size specification cannot be met by
grinding.

As a general rule such material is not commonly found, and a high premium is
payable for material in the correct particle size range, with moisture, iron and other
silicate levels as close as possible to zero.

3. DESCRIPTION OF FEEDSTOCK SAMPLES.

Several samples were supplied, all damp, and with a range of particle size ( generally
between 1 micron to 20mm ) and colour, and with varying Fe, Cr, Ti, V, Mn, and
"other silicate" content. All were contaminated with minor amounts of material of
vegetable origin. The samples were labelled 75A, 758, 83, 88, 90 and QFl.

One sample ( Sample 90 ) was superior in several aspects, notably of lighter colour,
and with lower iron content. It was decided as a cost control over the evaluation, that
initial testwork be based on this sample, on the basis that if this sample was not
suitable, then it would be unlikely that the remainder would be suitable.

The results of evaluation on this sample would then be reviewed, and a decision taken
as to further testwork based on these results.
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4. BASIS OF TESTWORK.

4.1 Basis of Testwork Program.

Initial testwork was confined to sample 90, which had the whitest natural colour.

The emphasis of this test programme was to establish the proponion of the sample
which fell into the specified particle size range, and to then determine what process or
processes would be required to reduce the iron level of the material to as close as
possible to zero ppm.

4.2 Approach to Problem of Iron Removal.

Previous tests conducted on the material indicated that the iron was present as both
oxides and more complex compounds such as ilmenite, chromite, magnetite, etc.
These contaminants were present as free particles, and as surface coatings on sand
grains. Whether any of these compounds were present within the crystal structure of
the silica, or deeply imbeded in cracks in the sand grains was not known.

4.2.1 Chemical Leaching.

Initially it was suggested that the iron be removed by chemical leaching. In the case of
iron, this implies acid leaching. While simple leach mechanisms using economically
feasible reagents such as sulphuric, hydrochloric and nitric acid can be expected to
effectively dissolve a range of iron oxides, their application for this purpose is not as
simple as may appear.

High temperatures and complex materials of construction can be required, and
effluent disposal can be very difficult. Sulphuric acid is by far the cheapest acid, even
on a stoichiometric basis, and presents the least problems in materials of construction
and effluent control. It is however generally less effective in dissolving higher iron
oxides and requires very severe conditions to attack minerals such as ilmenite.

Furthermore chemical/eaching can be expected to be ineffective in removal of iron
included in the crystal structure or in fine cracks in sand particles.

4.2.2 Wet Magnetic Separation.

The writer has had considerable experience over many years in the development and
application of both Readings Dry Magnetic Separators and Readings WHIMS ( Wet
High Intensity Magnetic Separators) in the removal of iron compounds such as
hematite, magnetite, chromite and ilmenite in the beach sands industry, and is of the
opinion that these machines are by far the most effective available for removal of
these compounds from sands.
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The fine end of the particle size range required in this case would not be ideal for Dry
Magnetic Separation, but the material would be ideally suited to WHIMS, particularly
as the material is initially wet.

In this case it was felt that WHLMS should be capable of removal to a high efficiency
of any ilmenite, magnetite or similar iron bearing materials of medium to high
magnetic susceptibility. whether present as free particles. composites, surface coatings
or as inclusions in grains.

Compounds of lower magnetic susceptibility such as hematite would be removed at
lower efficiencies, dependent on such factors as particle size, degree of oxidation, and
degree of inclusion in grains.

However it is these materials which are easiest to remove by chemical leaching,
particularly by sulphuric acid which is the cheapest acid available.

4.3. Suggested Approach.

It was decided that a preferred approach would be to extract the relevant size fraction
from the sample by simple wet sceening. The relevant size fraction of the sample
would then be subjected to WHIMS, and the resultant magnetics, middlings and non­
magnetic fractions collected and dried.

All fractions ( i.e. Head sample, desired size fraction, magnetics. middlings and non­
magnetics) would be weighed, sampled and analysed, primarily to obtain a mass
balance and iron distribution.

The non-magnetic fraction would then be investigated for iron removal by chemical
leaching, based on sulphuric, hydrochloric and nitric acids.

The only test rig available for WHIMS is located at Readings of Lismore, and is
located at Lismore (NSW). Therefore the initial magnetic separation was conducted at
Lismore, under supervision of the writer.

The products would then returned to Hobart for further work.

6
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5.1. Magnetic Separation.

The nature of the test rig resulted in a modification of the above procedure. The rig
consists of one pole of a commercial 16-pole machine, and to obtain meaningful
results the feed must be passed through this pole at commercial rates (I tonne dry
solids equivalentlhr/pole). Due to the small sample weight, and the inability of the
machine to cope with a panicle size> 2mm, a compromise was reached, in that the
sample was wet screened at 600 micron, and only the <600 micron fraction was
passed through the machine.

•
The mass balance and Iron analysis are ashown schematically as follows:-

•

HEAD
7757 g @ ppm Fe

1

-----1..... Magnetics
148 g @ ppm Fe

•

•

Middlings ....'----
65 g@ ppm Fe

SCREEN --_..~ Coarse Reject
(600#) (>600#)1 1067 g @ ppm F,

WHIMS

1
Undersize Reject ( <75# )
3073 g @ ppm Fe

l
·-----~-SCREEN------,

(75 #)

Oversize Product (>75 # < 600 <)
3410 g @ 90 ppm Fe

•

•

•
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• The total mass and iron distributions with reference to the total sample were as
follows:-

Mass Fe

• ( gram) Dist (%) ppm Dist (%)

Oversize Reject >600 # 1067 13.7 155 n.8
WHIMS Middling 65 0.8 380 1.8
WHIMS Magnetics 148 1.9 4424 46.9

• Non Magnetics:-
Product >75<600 # 3410 44.0 90 21.9
Undersize Reject <75# 3073 39.6 80 17.6

HEAD 7757 100.0 180 100.0

•
The mass and iron balances with respect to the <600 # fraction only, were:-

Mass Fe

• ( gram) Dist (%) ppm Dist (%)

Total <600 # Fraction 6690 100.0 184 100.0
WHIMS Middling 65 1.0 380 2.0
WHIMS Magnetics 148 2.2 4424 53.2

• Non Magnetics:-
Product >75<600 # 3410 51.0 90 24.9
Undersize Reject <75# 3073 39.6 80 19.9

•

•

•

•

•

Thcse results indicate that WHIMS achieved a removal of 48.7% of the iron from the
total sample, by removal of 1.7% of the total sample mass. Alternatively, 55.2% of the
iron was removed from the <600 # fraction, in 3.2% of the mass.

The effect was to reduce the iron content of the <600 # fraction from 184 ppm to 90
ppm. It was presumed that this was achieved by removal of all free particles of
minerals of high-medium magnetic susceptibility (such as ilmenite, magnetite and
hematite) along with sand grains containing occlusions or heavy coatings of these
minerals. Reprocessing of the magnetic and middling fractions would no doubt
increase the efficiency of separation in terms of iron removed/mass removed, but the
low quantity of material lost suggests that this may not be worth the effort.
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5.2 Effect of Magnetic Separation on Iron Leachability

The <600 # Non-Magnetic fraction obtained should contain easily leached material of
low magnetic susceptibility as surface coatings, free pal1icles, or as occlusions. It was
considered chemically unlikely that such minerals, which should be heavily oxidised,
could occur as occlusions.

It would therefore appear logical to conclude that the only impediments to easy
removal of the remaining iron by simple leaching would be:-

A. Presence of otherwise easily leachable material in deep cracks in sand grains.
and, or

B. Inefficiencies in the magnetic separation step.

Since magnetic separation efficiency for a given mineral in WHIMS is inversely
proportional to particle size, but propol1ionalto magnetic susceptiblity, WHIMS
inefficiency would reflect itself as coarse particles of higher magnetic material such as
ilmenite and magnetite. or as coarser sand grains with minimal occlusion.

5.3. Leaching Tests.

All leaching tests were confined to the>75<600 # non-magnetic fraction obtained
from the WHIMS test run, which comprised 44% of the total sample.

The sample was split into a series of 100 g samples, and leach tests were conducted on
individual 100 g samples, using sulphuric acid, hydrochloric acid. nitric acid and
aqua regia, at various strengths and at various temperatures and for various periods.

To minimise any contamination, all leach tests were conducted using AR grade acids
and distilled water. Tests were conducted in glass beakers covered with glass
watchglasses, using agitation provided by glass coated magnetic stirrer bars and
externally powered magnetic stirring devices.

Analysis for iron was conducted both internally, and for cel1ain key samples,by
Australian Laboratory Services in Brisbane.

The results are summarised overleaf.

NOTE:- The head solids contained 90 ppm Fe in all cases. Results are expressed as
ppm removed.

9
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• 5.3.1. Sulphuric Acid.

Conditions Used Fe Removed Final Solids
(ppm) Fe ( ppm)

Acid Strength Temperature 30 min 60 min 120 min 300 min 24 hr

• ( %) (C)
5 15 22 30 36 38 40 50
5 30 25 35 38 40 40 50
5 60 30 40 50 50 50 40

10 15 25 35 37 40 40 50
10 30 30 40 48 50 50 40• 10 60 40 50 50 50 50 40
25 15 25 35 38 40 45 45
25 30 48 50 50 50 50 40
25 60 50 50 50 50 50 40

•
5.3.2. Hydrochloric Acid.

Conditions Used Fe Removed Final Solids

• (ppm) Fe (ppm)
Acid Strength Temperature 30 min 60 min 120 min 300 min 24 hr

( %) ( C)

5 15 22 30 36 38 40 50
5 30 25 35 38 40 40 50

• 5 60 30 40 40 40 40 50
10 15 25 35 37 40 40 50
10 30 30 40 40 40 40 50
10 60 40 40 40 40 40 50

• 5.3.3. Nitric Acid.

Conditions Used Fe Removed Final Solids
(ppm) Fe (ppm)

Acid Strength Temperature 30 min 60 min 120 min 300 min 24 hr

• ( %) (C)
5 15 22 30 36 38 40 50
5 30 25 35 38 40 40 50
5 60 30 40 40 40 40 50

10 15 25 35 37 40 40 50
10 30 30 40 40 40 40 50• to 60 40 45 45 50 50 40

•
10
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• 5.3.4. Aqua Regia.

Conditions Used Fe Removed Final Solids
(ppm) Fe (ppm)

• Acid Strength Temperature 30 min 60 min 120 min 300 min 24 hr
( %) ( C)

5 15 22 30 36 38 40 50
10 30 25 35 38 40 40 50
20 60 40 40 40 50 50 40

100 (cone.) 100 85 88 88 2•

•

•

•

•

•

•

•

•

The results indicated that a barrier existed at 40-50 ppm residual iron in the sample.
i.e. only 44-55 % of the iron was easily leached with even the severest conditions.
using conventional acid solutions.

Sulphuric acid, even at moderate conditions, gave the best result (40 ppm residual Fe),
which was only achieved with nitric acid at high temperatures and concentration.

It was noted that aqua regia was unable to remove any more iron than sulphuric acid,
in moderately dilute solution, but removed substantially all iron ( 2 ppm residual) as
concentrated solution at boiling.
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6. DfSCUSSION OF TESTWORK RESULTS.

The results presented a conundrum in that all attempts to remove the iron from the
>75<600 # fraction using acids under practical conditions were only partly successful,
as outlined above,

This would tend to suggest that 44-55 % of the iron was either occluded inside
individual sand grains, and/or deeply imbeded in cracks in the grains.

However the fact that hot aqua regia removed almost all iron (98 %) negates this
conclusion.

The other possibility which would fit with the results obtained, is that 40-50 % of the
iron is contained in the blackish apparently organic material present in the sample

Since this material would inevitably require removal from any commercial product, it
was decided that this material should be closely examined, both in terms of its iron
content, and methods for its removal.

12
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7. EXAMINATION OF BLACK PARTICULATE CONTAMINANT.

Choices for removal of the black particular matter included calcination prior to
leaching, flotation, and gravity separation.

Since calcination and flotation introduce complications to the process in terms of
extra steps and expensive equipment, it was decided to concentrate on finding means
of removal by gravity separation, and to attempt to define the iron content of the balck
matter.

A 200 g sample of the>75<600 # material was carefully panned using a new plastic
panning dish. [t was found that most of the black matter could be floated off easily,
along with around 3% of the initial sample. This could no doubt be more efficient in
practice, using either spiral separators, or wet tables.

The floated light fraction, containing almost all of the black matter was calcined and
digested in hot aqua regia. The solution was analysed for Fe, and it was established
that the iron content of the light fraction was 1500 ppm.

The panning was repeated on a second 200 g fraction, and the float was again around
3% of the sample. This sample was direct aqua regia digested, and analysed for Fe.
The result indicated the light fraction was 1400 ppm Fe.

When related to the head, which was established as 90 ppm, and using the average of
the above results, this fraction therefore contributed 0.03 x 1450 =43.5 ppm of the
total iron in the head. This represents almost all of the apparently non-leachable iron
established in the acid leaching grid tests above.

The panning was not looo/c effective, so it could be interpreted that the black matter
does indeed contain the balance of the iron not removable by acid leaching, locked up
insome way in an organic matrix which requires destruction by strong oxidising
conditions ( hot Aqua Regia) before it can be removed.

Unfortunately all of the sample of the>75<600 # fraction had been consumed at this
point.

13
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8. CONCLUSIONS FROM CURRENT TESWORK

It appears that the results indicate that, at least on the sample supplied, the following
conclusions can be drawn:-

l. Around 45% of the material is in the desired size range ( >75<600 # ).

2. Magnetic separation using WHIMS reduces the Fe content of this fraction to
90 ppm.

•

•

3.

4.

Around half of the remaining iron in this fraction is easily removed by
sulphuric acid leaching at moderate conditions.

Almost all of the remaing iron is contained in a black, light, apparently organic
contaminant in the material.

5. This contaminant can be removed to high efficiency by gravity separation.

•

•

•

•

•

•

•

6. A combination of wet screening, WHIMS, moderate acid leaching, and gravity
separation is likely to yield approximately 40 % of the head as a product with a
size range of>75<600 # with an iron content of less than 10 ppm, and more
likely 2-5 ppm.

14
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• 9. PROCESS IMPLICATIONS.

•
After a great deal of consideration of several available process options, [ have boiled
the procees stream down to into a simple circuit, designed to minimise the process
steps involved, to utilise inexpensive equipment where possible, and to minimise the
size and hence cost of the most expensive piece of operating equipment (WHIMS).

9.1. Basis For Calculations.

•
The basis for all calculations is as follows:-

•

Throughput Required:­
Operating Mode:-

Final Product:-

10,000 tonnes raw feed per annum ( Dry Basis ).
52 weeks/annum, 5 day week, 8 hour/day
operation, with 90% availability.
100% >75<600 #, ,<10 ppm Fe, <0.2 %
moisture. in bulka bags.

9.2. Circuit

•
9.2.1. Circuit Diagram.

The suggested circuit is shown diagramatically overleaf.

9.2.2. Capital Cost Estimate.

• Capital cost estimates and equipment sizes for this circuit are calculated on a
preliminary basis as follows:-

Estmated Cost $
6000
6000
6000
4000

25,000
5,000
2,000

20,000
2,000
2,000
4,000

tO,OOO
tO,OOO
30,000
50,000
50,000
23,000

255,000

2m x [m Rotary Vacuum SIH
2M3
2 m3
Polythene
6m x I m Stainless Steel Rotary

( to % )

Equipment Size
600 # Screen 3m x I m
75 # Screen 3m x I m
Set No.1 5 pairs standard Reichert SIH
Set No.2 4 pairs standard Reichert SIH
4 Pole Unit SIH
to M3 Stainless Steel

Item
l. Wet Screens

2. Spiral Separators

3. WHIMS
4. Acid Leach Tank
5. Hydroclone
6. Filter
7. Acid Storage Tank
8. Bleed Treatment Tank
9. PIF Filter
10. Dryer
I I. Product Hoppers
12. Pumps, lines, valves. etc
13. Electrical
14. Buildings, bunds etc.
15. Contingency
TOTAL CAPITAL COST•

•

•

•

15
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FEED
10,000 tpa ( 5.34 telhr )

Middlings ....4..._--­
86 tpa (0.05 telhr )

t
WET SCREEN ( 600# ) ,. Oversize

j 1370 tpa (0.73 telhr )
>600 # Fraction
8630 tpa ( 4.61 te/hr )

SPIRAL SEPARATORS • Fines Reject
No 1. SET 2000 tpa (1.07 te/hr )

!Spiral Tail
6630 tpa ( 3.54 te/hr )

SPIRAL SEPARATORS .. Coarse Reject
No 2. SET 140 tpa ( 0.075 te/hr )

ISPiral Con
6490 tpa ( 3.465 te/hr )

WET SCREEN 75 # ... Fines Reject

1
1960 tpa ( 1.05 te/hr )

Screen Oversize
4530 tpa (2.42 te/hr )

WHIMS .. Magnetics
190 tpa ( 0.10 telhr)

Non-Magnetics
4254 tpa ( 2.27 telhr )

Underflow
4254 tpa (2.27 telhr)

~ Ovr
flow

HYDROCLONE-----J

1

ACID HOLDING TANK ACID LEACH TANK-----,r---.,
Acid MIU (0.02 telhr ) - -~•

•

Leached Solids
....- .4254 tpa (2.27 te/hr )

DR1ER

PRODUCT
4254 tpa (2.27 telhr )

•

•

•

Wash Water - -- FILTER --------... Filtrate
0.2 M3/hr 2 M3/hr,

1

•____ Bleed
I 0.2 M3/hr

to
TREATMENT TANK _ Limestone

I 20 kglhr

t
PIF FILTER_Solids To Waste

~ 30 kglhr
Filtrate to Drain
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9.2.3 Operating Cost Estimate.

The equipment sizes chosen for the plant circuit outlined above are in most cases the
smallest unit size available. There is probably considerable reserve capacity in these
units. This would allow higher throughput to be attained in the plant than shown, with
the same operating time, if desired.

Further increases in throughput could also be attained by operating for longer periods.

For estimating purposes it is assumed that up to 6000 tpa of product could be obtained
over the 8hr/day 5 day week basis used in mass balances shown in the circuit diagram.

Operation on an 8 hour/day 7 day week basis would increase maximum production
from the plant shown to 8.400 tpa.

Operation on a 12 hour/day 5 day/week basis would further increase maximum
production to 12,600 tpa.

This gives a range of operating costs, depending on the degree of plant utilisation and
hours operated.

This range of operating costs is summarised overleaf.

It is assumed that the operation is run by 2 men, with a supervisor, for the 5 days/week
operations, and by 4 men with a supervisor for 7 days/week operations. It is also
assumed that any mobile equipment required is leased.

17



•
G'.: i .-'

1 c, j .~

• OPERATING COSTSrrONNE

ITEM COST ($)
Production Rate /annum

4200 6000 8000 12.600

• Fixed costs/tonne

Sulphuric Acid 0.007 tit @ $200 5880 8400 11200 17640
Limestone 0.007 tit @ $ 30 880 1260 1680 2646

• Fuel for Drying 53/t 12600 18000 24000 37800
Power 88 kwhr/t @ $0.06 22170 31680 42240 66528

Total Fixed Costs 41530 59340 79120 124614

• Total Fixed Costs/t $9.89 $9.89 $ 9.89 $ 9.89

Variable Costs/tonne

Labour 545.000/ man 90.000 90,000 180.000 180,000
Supervision 35,000 35,000 40,000 45,000

• Maintenance Costs 25.000 30,000 35,000 45.000
Overheads 10% of Capital 25,000 25,000 30,000 40,000

Total Variable Costs 175,000 180,000 285,000 310,000

• Total Variable Costs/t 41.67 30.00 35.62 24.60

TOTAL OPERATING COSTS
PER TONNE PRODUCT 51.56 39.89 45.51 34.49

•

•

•

•
18
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Batch:

Sub Batch:
Dale 01 Issue:
Client:
Client Reference;

ST27881

o
14103!2000

------_.

--~----

;
~----

I
J- _

0.005

0_004

0.038
O.fJO5~__

[Ierr.c-nt Fe203
Unit 0."(,

M{:lhod M:lBU
LOR ~cG01

0.01B

0.009

HEAD

-600 + 75MM 5TD

CONe SAND H2S04 \NA5H:'D

I.-IID5-75#

S8B-- -----

CALCINED AILEACHED

SAMPLE

ALSChemex
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Fe203

•
ST27254

o
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CERTIFICATE OF ANALYSIS
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M289

. 0"001__

0.006
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0005

O.OOH

O.OlJ.l
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