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l.0 SUMMARY

Kaiser Aluminum and Chemical Corp. (Aust.) Pty. Limited has an

agreement with Mineral Holdings Australia Pty. Limited (MHAS) to

explore for high grade quartzite within the northern half of

Exploration Licence 43/70 held by MHA in north western Tasmania.

Longworth &McKenzie Pty. Limited was engaged by Kaiser Aluminum to

carry out a three stage exploration programme to locate a 1arge

(Approx. 2Mt) hiqh qraded deposit of quartzite on the ahove area.

Stage 1 has previously been reported. This report contains the

findings of Stage 2 (Geological Reconnaissance Mapping, costeaning,

percussion drilling, sampling and analysis) which was limited to

surface or shallow sub-surface work (less than 15 metres below

ground surface).

The' quartzite' beds within the northern portion of EL 43/70 were

found to be vari ab ly cemented sandstone. These units vari ed

laterally and vertically (to the depth of exploration) in the

degree of sil icification and hence physical characteristics.

Chemically the sandy beds appear to be of high qual ity, but some

evidence exists that this may partially be a result of near surface

enrichment by leaching.

Most prospects within the northern hal f of EL 43/70 were found to

be unsuitable due to physical character, access or available

quantity. Two prospects, Quartzite Peak and Dip Range No.1 North,

are considered worthy of further exploration (preliminary diamond

coring) however, these prospects may have environmental (Quartzite

Peak) and quantity/physical quality problems (Dip Range No.1

North) •
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2.0 INTRODUCTION

This report provides detail s of the second stage investigation of

sil ica deposits within the northern half of Exploration Licence

43/70 near Wynyard in northern Tasmania.

The area covered by the investigation (known as the Agreement Area)

is shown on Orawing Nos.l and 2 and is the subject of an agreement

between Mineral Holding Australia (MHA) the holder of EL 43/70 and

Kaiser Aluminum (KA) who have undertaken the investigation of

sil ica deposits within the Agreement Area. Longworth & McKenzie

have been engaged by Ka i ser Al umi num to proceed with the

investigation programme.

Within this part of northern Tasmania the occurrence of very large

reserves of high grade quartzite has been reported in various

official publications.

A number of quartzite prospects had been identified during

prel iminary investigations of this area by personnel associated

with MilA. Surfacf' samplf's had bef'n collected but only on one

prospect (Maynes Creek) had any sub-surface investigation been

carried out. At the Maynes Creek deposit, BliP collected a bulk

sample from surface outcrops and performed some percussion drill ing

the cuttings of which were chemically analysed.

A preliminary visit by J.H. Callender (KA), C.L. Adamson (LM) and

K. Pinner (MHA) in January 1981, identified the Dip Range No.1 area

as the prime prospect for the second stage investigation. During

this stage of the investigation the Agreement Area would al so he

investigated by a reconnaissance survey to identify other promising

prospects in additioo to those already identified by MilA.

During the field work (lith March to 5th f,pril) the Dip Range No.1

Prospect was investigated by costeaning and percussion drilling,

surface samples from other sites were obtained by hl istcr blastin<j

and numerous quarry and other sites were inspected.
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The terrain of the Agreement Area is moderately mountainous with

elevations from about 100m to 554m ASL at Detention Peak. Some of

the gull ies and gorges are steep and rugged with well developed

quartzite c1 iffs. Much of the terrain, however, consists of

rounded, though steep sided hills.

The physiography placed some limitations on vehicle access, hut the

main factor 1imiting access hoth on foot and by vehicle was the

vegetation. During the reconnaissance work, the areas covered were

limited to those served by existing and overgrown vehicle tracks

and areas of open button grass and thin scrub cover. Areas of

heavy timber and thick scrub could not be investigated due to the

extremely slow progress attainable when travell ing on foot and the

lack of visibility within these areas.
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Gee (1971 p.9) in his report on the Table Cape 1:63,360 geolo'1ical

map sUlTImarises the Proterozoic sequence as follows:

2400+ m

Not relevant

1130 m

760 m

1400 m

KEITH METAMORPHICS

ROCKY CAPE GROUP

Jacob Quartzite

Irby Siltstone

Detention Sub-group

Cave Quartzite)

Port Slate

Bluff Quartzite)

Cowrie Siltstone

Initial prospecting establ ished that the rocks of interest are the

Jacob Quartzite and the quartzite beds within the Detention Sub­

group. However, the present programme indicated that quartzite

within both the Jacob Quartzite and Detention Sub-group may be much

more 1 imited than previously indicated and that in fact much of

these units may be very poorly cemented sandstones which have been

subject to irregular silicification.

Apart from Quaternary all uvium and Terti ary basalt and sediments,

some of which have been converted to silcrete, the rocks of the

a'lrl'l'lIIent area are vredominantly composed of relatively undeforllll'd

Precambrian clayey, silty and sandy sediments containing the

quartzite and sandstone which are the targets of the exploration

programme.

The eastern hal f of the Agreement Area has been mapped on a scale

of 1:63,360. This mapping is publ ished in the Table Cape and

Burnie geological maps, both of which are covered by reports by

R.D. Gee (1971 and 1977).
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Within the Agreement Area the quartzite and sandstone of the

Detention Sub-group covers by far the larger area and forms the

more prominent out-crops. Gee (1971, pl0) states, of the Detention

Sub-group, that it contains about 10% Siltstone, of which the Port

Slate is the thickest bed, but that siltstone lenses from a few

metres to 80 metres thick occur irregularly. Most of Gee's

observations were probably made along the coast but during the

recent field inspection it appears that his general description

would apl1ly to the agreement area.

From the present work (Drawing No.2) it has not been possible to

elucidate the details of the geological structure. The general

strike of the beds is NE to SW and the majority of the dips

measured are to the NW at angl es generally between 45° and 70°.

Some restricted areas of SW dips have been recorded, but owing to

the limited number of outcrops the true significance of these

anomalous dips has not been determined.
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FIELD ACTIVITIES

4.1 General

The site work was carried out by geologists C.L. Adamson and

R.J. Carr between the lIth March and 5th April 1981. The

exploration programme consisted broadly of two parts; firstly

a general EL reconnaisance and secondly, a more detailed site

exploration and sampling programme. The later activity being

based initially on the results of the preliminary

investigation and later on the concurrently run general

reconnaissance.

The sampling programme involved the winnin9 of near surface

and subsurface samples by:

1. Costeaning of selected sites by a D7 dozer with

supplementary blasting in hard rip areas to

expose strata and collect bulk samples.

,2. Percussion drill ing with an Atlas Copco ROC601

air track drilling to indicate subsurface

qual ity and collect chip samples. The original

planned use of the percussion rig was to drill

blast holes to win samples at a depth below the

dozers ripping capabil ity. However, with the

discovery of considerable depths of soft

sandstone its use developed into that of

prel iminary exploration drill to test the depth

to harder rock. The depth of exploration was

1 imited to 15 metres due to drill rod

avail abil ity.

3. 81 ister blasting of samples from areas where,

for environmental reasons, the provision of

access tracks or the excavation of costeans was

not considered prudent.
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Percussion holes, costeaning and blasting

activities were restricted to crown land while

general reconnaisance was carried out across the

EL's crown and private land.

The general reconnaissance mapping was viewed as

a directly related programme to the detailed

investigations. In order to facilitate

interpretations of subsurface and surface

geology periodic personnel changes were made

between the field mapping and subsurface

explorations/sampling supervision.

Representative sections within the costeans and the

percussion holes were logged with the results presented in

Appendix A. Representative hand samples were collected for

analysis and where applicable measurements of outcrops made.

4.2 General Reconnaissance

General reconnaisance of the Agreement Area was carried out

by four wheel drive vehicle and on foot. Access along

boundaries of the Agreement is generally good, however, due

to increasing vegetation cover and increasing topographic

relief accessability decreases rapidly towards the central

portions of the area. The 1imit of access due to the above

may be seen on Drawing Nos. 1 and 2. The major exposures

across strike through the Agreement Area were provided by

railway and road cuttings.

Where possible, in addition to rock type, the strike and dip

of outcrops were recorded on air photographs in the field.
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4.3 Sampl ing Programme

Based on work previously carried out on EL43/70. (Ref.

Preliminary Assessment.) Dip Range No.1 was identified as

the first priority prospect area.

The sampl ing programme was commenced at Dip Range 1 South,

with an access track being constructed from Newhaven Road.

The provisions of the access track involved the pushing of

low scrub in the foot hills and limited side cuts in the

upper areas. Side cuts were, however, restricted to slopes

with natural screens from surrounding areas. Two costeans

were cut at Di pRange 1 South, wi th three others bei ng

excavated along the ridge to Dip Range 1 North (see Drawing

Nos. 4 - 6 and Figure No.1). Drill ing and blasting was

carried out in costeans at Investigation Sites 4 and 5 to

a11 ow them to be excavated to a greater depth. Samples were

taken at all investigation sites with bulk samples being

taken at Investigation Sites 4 and 5. Percussion holes were

drilled at each investigation site to assess the competency

of the strata and to a 1imited extent for collection of

deeper samples. Plan locations and sections along these

percussion holes are shown on Drawing Nos. 4, 5 and 6.

Hand samples from costean 4 (the deepest excavation) were air

freighted to Sydney for chemical analysis prior to the

completion of field work. This provided necessary on site

information to plan the bulk samples progralll1le. Costean 4,

was subsequently sampled over the range of apparent physical

and chemical variations intersected to allow estimates of the

probable percentage of acceptable product to be assessed.

The location of bulk samples are shown on the logs (Appendix

A). Samples were blister blasted from three
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DIP RANGE N° 1 SOUTH

S/TE I

DiP RANGE N° 1
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DIP RANGE N9 1 NORTH

FIGURE N° 1
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1ocat ions on Quartzite Peak, one 1ocat ion on Dip Range 1

North at the hottom of costean 5 (Drawi ng 4) and one from

Mount Sunshine. Samples taken in the field were packed into

plastic bags and loaded into three 44 gallon drums for

transportation to Sydney.
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SUMMARY OF FIELD RESULTS

5.1 Reconnaisance Survey

The factual information recorded from vehicle or foot

traverses is recorded on Drawing No.2. Drawing No. 3

suppl ies an interpretation based on data from the present

survey together with data from Geological Survey mapping.

The basalt country which masks much of the rocks of interest

has been mostly cleared for grazing and agriculture. The

areas not cleared are generally very heavily forested and not

easily accessible. Most of the basalt occurs in the eastern

half of the Agreement Area and has been mapped by the

Geological Survey. Basalt boundaries shown in the western

half of the Agreement Area are a combination of those derived

from the Geological Survey (Burnie 1:250,000 Geological

Sheet) and the reconnaissance mapping.

In the northern part of the Area no proml slng quartzite beds

are exposed along either the Bass Highway or the railway line

in the Sisters Hill region. It would appear that from both

environmental and geological respects no favourable locations

exist north of grid line 5464000.

In the south eastern corner of the Area the rocks are the

phyllites and schists of the Keith Metamorphics.

The Pokes Road prospect appears to be a south westerly

extension of the Jacob Quartzite as exposed in the Maynes

Creek prospect. In the vicinity of Pokes Road the dips of

the strata suggest a syncl inal structure, but owing to lack

of outcrops it is not possible to relate these outcrops

structurally to others to the north west.
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The Detention Sub-group crops out in parts of the eastern

half of the Agreement Area, but most of this area is rugged

and very heavily timbered or scrub covered. The Mi 1abeena

Sites are the only prospects listed in this area and any area

west of the Detention River has the problem of a most

difficult access.

The main mass of the Detention Sub-group rocks containing

sandy beds are located in a zone extending from Mt. Dipwood

and llipwood Plain in a north north eiJsterly direction to the

region of the Dip Range No. 1 prospect.

From the results of investigations at Dip Range No.1 it

appears that if no quartzite crops out in very visible

masses, there is little chance of finding sol id quartzite in

the sub surface. If this hypothesis regarding visible

quartzite outcrops and subsurface occurrence is val id no

promising sandstone beds in the lletention Sub-group were

identified in the southern part of the area.

The most visible southern massive outcrop of quartzite occurs

on the north western flank of Detention Peak. An attempt to

reach this outcrop failed due to very thick scrub. To the

north the next prominent outcrops are at the Dip Range No.2

Prospect. Here quartzite outcrops are confined to the crest

of the range. Most other outcrops on the north western flank

of this range are of schist or schistose quartzite and

restricted in outcrop distribution. Scattered small outcrops

of massive quartzite in this area showed no indication of

continuity.

Further north again the most prominent quartzite outcrops are

located on the Dip Range NO,1 ridge and on the ridge of

Quartzite Peak (local name Shakespeare),



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

5.2

972018

- 12 -

Along the valley in which the Newhaven Track is located the

rocks exposed in gravel pits, road cuts and quarries are

phyllites, siltstones and schists. Similar rocks have been

recorded on the hills to the east of the track.

In conclusion, the most prospective areas are the most

promi nent hill s showi ng di st inc t quartzite Dutc rops. Many

smoothly contoured hills with a cover of button grass exist

in the Area but they contain little surface evidence of

quartzite. Individual localities identified as possible

prospects are discussed in the following sections.

Individual localities

5.2.1 Dip Range No. I

This prospect is a partially disected strike

controlled ridge some 1.5 km long. The prospect is

truncated by Hogarth Creek at its south western

extremity and a tributary of the Detention River on

the north eastern end. The south western end of the

prospect has been named Dip Range No. 1 South with the

north western end named Di p Range No. I No rth.

Outcrops of hard white silicified quartzite dipping to

the north west occur in the disected valleys at either

end of the prospect and intermittently along the

ridge.

Subsurface exploration on thi s prospect incl uded the

excavation of 5 costeans and the percussion drill ing

of 27 bore holes. The locations of these exploration

sites are shown on drawi ngs 4, 5 and 6 wi th the

relevant logs contained in Appendix A.
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Exploration activity was commenced at Dip Range No.1

South due to the presence of massive exposed bluffs of

quartzite in Hogarth Creek. fl. costean was excavated

at Investigation Site No.1 (Drawing No.4) to expose

the subsurface extent ion of the Hogarth Creek

outcrops. This costean, however, showed only sand,

talus and poorly cemented, extremely weak sandstone.

(IS 1/1 and 2, fl.ppendix fl..)

Due to the unexpected nature of subsurface conditions,

the percussion drill was used as an exploration tool

to test the thickness of the material exposed within

the costean.

BH 1 to 3 were drill ed in costean 1 across the ridge

1 ine some 70 metres north east of the Hogarth Creek

Cliff and intersected only weak sandstones.

Excavation site 2 gave results similar to 1 with minor

quartzite bands being intersected.

Moving further north along the Dip Range I ridge to

its highest point (Investigation Site 6, Drawing

No.6), three percussion holes, drilled in a line

across the strike, showed a decreasing quality of

material from quartzite on the south western side of

the ridge to sand or soft sandstone on the north

western side.

Investigation Site 3, to the north of 6, showed

apparent interbedded un i ts of strong and extremely

weak sandstone. Further north again, at Investigation

Site 5, a costean excavated perpendicular to the

strike between two hard silicified sandstone outcrops,

showed only weak sandstone in the costean and in

associated percussion holes.



- 14 -
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Investigation Site 4, at Dip Range No. 1 North

(Drawing No.5), showed the most consistent subsurface

rock profile. It may be seen, however, from the

section BH24 - BH21 that the depth to hard rock

increased to the south west and north west.

Peak (Shakespeare) forms one of the most

skyl ine features within the Agreement

peak is a high point on a ridge which runs

A large costean was excavated in rock at Investigation

Site 4 by blasting and ripping to allow inspection and

bulk sampling of the subsurface profile. The

sandstone/quartzite exposed was logged (IS 4/W1 and E1

Appendix A) in detail. In summary, however, the

material consisted of sandstone ranging in strength

from extremely weak to very strong depending on the

degree of sil icification. Generally the correlation

of strata between the two sides of the costean was

poor, however, the more highly silicified units appear

to correlate between outcrop, the eastern wall of the

costean and BH 23.

Visually, the quality of the harder quartzite was good

at IS 4, however, a brownish unit was intersected in

percussion drill ing. Chips of this material were

sampled for testing. Due to the 1 imited depth of the

costean and the percussion drill holes the thickness

and spacial occurrence of this brownish quartzite was

not determi ned. However, from the bore ho 1e

information at hand it appears to be erratic

constituting up to approximately 30% of the strata in

some holes.

Quartzite

prominent

Area. The

5.2.2
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parallel with, but to the south west of, Dip Range

No.1 (See Drawing No.4). Quartzite Peak rises some

100 metres above the highest point on Dip Range No. 1

and is visible from the main Bass Highway for many

kilomet#rls.

The south eastern face of the peak is composed

essentially of a cliff face which runs from a saddle

at the top of the peak, north east to a tribut~ry of

Detention River and south west to Hogarth Creek.

The length of this outcrop is approximately 1.0 km and

is the largest most continuous outcrop located on the

Agreement Area.

Figure 2, a diagramatic typical cross-section through

Quartzite Peak and Dip Range No.1, shows the bedding

dipping steeply to the north west and a large possiole

total bedding thickness of outcrop on Quartzite Peak.

Two distinct beds are discernable running across the

top of Quartzite Peak. The fi rst, which forms the

cliff face is composed of a thinly bedded schistoze

interbedded phyll ite, schi st and quartzite sequence.

The second bed crops out some 50 - 70 metres from the

cl iff face at the top of Quartzite Peak and consists

of a massive hard silicified quartzite unit. The

relative thickness of these beds is unclear as outcrop

is not continuous between the two units. The

estimated expected thickness from outcrop, however,

are 50 - 70m and 20 - 30m respectively.

Due to the exposed nature of Quartzite Peak no

costeaning was carried out and hence the true relative

thickness of the two units are presently unknown.
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5.2.3 Dip R~e No. 2 Prosp!~~~_

This prospect is locaterl on the crest of the Dip

Range, about 2.5 krn east of the Newhaven Track the

closest point of vehicle access. It is about 200 rn

above the Newhaven Track.

The outcrops at this prosepct are distributed along

the crest of the ri dge for about 500 - 600 m. There

is no continuity between outcrops, some are offset so

that i~ appears that there may be faulting or

irregular distribution of the quartzite in the sandy

beds.

1rregular sil icification is evident in outcrop with

highly silicified rock, with no sedimentary

structures, grading into sandstone with cl early

defi ned bedrl i n9 fea tures. Loose sand s tone fragment s

are present among the rock debris on the crest of the

ridge. Between the main quartzite outcrops there are

occasional quartzite fragments and very few small

outcrops.

The prospect is very similar in character to the

quartzite outcrops along the ridge at Dip Range No. 1

where depths of at least 15 m of soft sandstone exist

in locations adjacent to solid quartzite outcrops.

A measurement across the bedding, which dips south

easterly at 70 0
- 80°, showed a width of about 20

metres at the most southern outcrop on the ridge.

Other outcrops would be narrower or of the same order

of width. It was also noted that many outcrops showed

a preferred orientation across the line of strike.
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The prospect does not show surface evidence of

continuity along the strike for lengths greater than

about 30 m, even though the several outcrops are

spaced over about 600 m.

In the vicinity of this prospect other weathered

quartzite outcrops have been identified but none are

as prominent as the Dip Range No. 2 Prospect.

Numerous locations of schistoze quartzite, phyll ite

schi st and generally sil ty beds have been recorded in

the vall ey and fl anks of Newhaven Creek.

Owing to the time involved in achieving access to this

site and its generally unfavourable potential, no

attempt was made to collect subsurface samples.

5.2.4 Maynes Creek

This prospect extends for approximately 4.8 km in a

north easterly direction from a prominent bl uff on

Maynes Creek (Drawing No.1). Over "Dst of its length

it has a width of 300 - 400 m wi th a near vertical

easterly dip.

The prospect which is completely surrounded by basalt

is part of the Jacob Quartzi teo Phys ica11y, the

quartzite varies from a sil icified fine grained,

massive quartz sandstone, at the Maynes Creek bluff,

to a poorly cemented fine to medium grained sandstone

with interbedded siltstone in the central portion of

the prospect.

Vehicular access to this deposit is good with most of

the deposit being on private land.
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Previous exploration on this prospect by others (BHP)

included percussion drilling and surface blasting of

material at the Maynes Creek end of the prospect.

Verbal reports on the drill ing via one of the property

owners indicate a softening of the deposit with depth,

whi I e reports from the BHP testi ng of surface sampl es

via Kaiser Aluminum show the material to be sub­

specification with respect to abrasion resistance.

Based on the reconnaissance mapping results, and the

results of the above, previous exploration work on

this project, it was decided not to undertake further

work on this prospect during this stage of the

investigation.

5.2.5 Pokes Road Prospect

Thi s prospect is located on the southern boundary of

the Agreement Area. From the publ ished mapping by the

Geological Survey (Burnie 1:63,360) this deposit would

seem to be located within the Jacob Quartzite.

At this location two road material quarries have been

developed, one of which is on the crest of the ridge

off a side road. The quarry exposes about 20m of

quartzite dipping at 50° to the north west. Taking

into account the bedding dip the true bed thickness

would be in the order of 15 metres. The quartzite is

generally fairly well sil icified and most thinly

bedded (10 - 50 mm) with a colour range from white to

very common pink shades. Phyllite overlies the

quartzite. The second quarry is on Pokes Road and

located to the east of that just described. It is at

a lower level and exposes the same quartzite bed in a

face whic his about 7 - 8 m hi gh. The quartzi te

overl ies a soft uncemcnte<1 sandstone, which is
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separated from the quartzite by a shale bed 0.4 - 0.6

m thick. At the ground surface, the quartzite has

deteriorated to a soft fr iable sandstone while the

lower parts of the quartzite face is fresh hard with

block jointing at high angles to the bedding planes.

Fig. 1'b.3 shows relative positions of sandstone shale

quartzi te and weathered quartzi teo The quartzi te is

disti~tly brown in colour with dark brown staining

along the numerous joints. Strikes of the sandstone

and quartzite are 45° and di ps of 30° to 55° to the

north west were measured. These agree wi th those

measured in the quarry on the ridge crest.

From evidence obtained in the roads and other quarries

of the surrounding area along the strike, both to the

north east and south west of the Pokes Road Quarries,

there are considerable amounts of sandy sediments

which form the 1ines of hi 11 s. However, most of the

exposures are of soft sandstone and only in a few

restricted places are these rocks cemented by sil ica.

5.2.6 Milabeena Sites

This prospect consists of two separate sites, Mt.

Sunshine and Misery Mountain. The quartzites at these

sites are located within the mapped area of the

Detention Sub-Group.

5.2.6.1 Mt. Sunshine

Physically the Mt. Sunshine prospect consists

of the mountain and a lower adjoining strike

controlled ridge line to the north east.
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The quartzite of Mt. Sunshine is bounded in

the east by basalt overlying schist in

Si sters Creek, in the north by basalt and to

the south west by schistoze quartzite, schist

and soft sandstone.

In outcrop the quartzite at Mt. Sunshine

consists of a hard massive silicified

sandstone with minor less silicified bands.

These beds dip steeply to the east. The

1argest outcrop, which occurs on the lower

strike controlled ridge 1ine, is some 30

metres across stri ke and crops out for some

20 meters along strike.

Access to the prospect is by 4-wheel drive

and walking track with minor dozer work being

required to allow 4-wheel access to site.

The site is, however, visible, from

surroundi ng areas and may therefore be

subject to extractive environmental problems.

Although a surface sample was blister blasted

from this locality no costeaning was

attempted due to the exposed nature of the

deposit. Consequently, in the absence of

further subsurface definative work,

assessments of the quartzite quantity or

quality could only be regarded as

speculative.

5.2.6.2 Misery Mountain

The Misery Mountain prospect lies to the west

of Detention Falls. The Detention Falls area

is a reserve and a promi nent tour i st
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attraction. The mountain and lower bluff,

associated with the Detention River and Falls

are formed by a large silicified outcrop of

sandstone.

This prospect is bounded on the east by

schi stoze quartzi te and to the south east by

schist. Difficulty of access prevented

exploration to the immediate west of Mt.

Mi sery, however exposures to the north east

and south west indicate that the area would

be primarily schistoze in nature containing

poor quality schistoze quartzite.

The provision of vehicular access to Mt.

Misery would be difficult due to the presence

of the Detention River and associated rugged

topography, and dense vegetation.

Due to the access diffic ulty, the close

proximity to a reserve, and the generally

visible nature of the deposits, no costeaning

of subsurface work was carried out on thi s

prospect.

5.2.7 Nye Silica Deposit

This deposit is located within EL 43/70, but is

outside the northern hal f of the EL known as the

Agreement Area. Following instructions from the

Kaiser representatives, an inspection of this site was

made. The following information was gathered from a

brief inspection of the quarry and surrounding area.

A tape and compass traverse along the road and within

the quarry was used to prepare the sketch plan
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Arthur River 1:100,000 Sheet 7915, Grid Ref. 694 465.
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appearance of the upper

little topsoil was exposed

with the white bleached

sections of the face. Very

in the face profile.

Parts of the quarry exposed coloured clayey material

in the wall s about hal f way from the top of the face

extendi ng down to the fl oor. The fl oor was covered

with quartzite fragments which showed frequent iron

staining. The colour in these lower sections contrast

(Drawing No.6). As the location of this prospect is

not included within the 1:25,000 plan, it can be

identified as follows:

From the evidence in the '1uarry, along the road and

from other exposures, the deposit is surficial with an

irregular floor. The underlying material is weathered

claystone/siltstone, or metamorphic equivalents.

The deposit which has been quarri ed for forestry road

material, is located on a small hill on the western

side of Pruana Road. The quarry about 6 m deep and

60 m long exposes a variety of sil iceous material

ranging from silica flo~r, with angular siliceous

quartzite fragments to quartzi te. Parts of thi s mass

are uncemented whi I e others are hard s il c rete wi th

variations between these two extremes. Some of the

material has the appearance of breccia with angular

fragments in a matrix of less cemented or uncemented

siliceous flo~r. The origin of the deposit is the

subject of some speculation, but it has the appearance

of a Tprtiary fluvial or lacustrine sedimentary

deposit where very fine sil ica has been deposited.

Sil icification of the original sil ica flour has

produced the range of material described above.
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6.0 SUMMARY OF TEST PROCEDURES AND RESULrS

6.1 Laboratory Testing

972031

(T.E.M.Co.1000°c

The physical tests are based on speci fication used by the

Tasmanian Electro Metalurgical Co. Pty. Limited

(Appendix C). I.E.M.Co., the only local producer of Ferro

silicon and silicon carbide, have developed these

specifications from overseas specifications.

Thermal stability of Quartzite at 1300°c (T.E.M.Co.

Spec i fication).

Decrepitation of Quartzite at

Specification).

Friability testing based on J.I.S. M8712 as used by

I.E.M.Co (Tasmanian Electro Metalurgical Co. Pty. Ltd.).

Samples collected and returned to Sydney were subjected to

the following analysis and tests:

XRF is a well known analytical technique commonly used in the

analysis of silica sources for a variety of end uses and thus

requires no elaboration.

- Chemical analysis at A.C.!. Technical Centre Pty. Limited

by X.R.F. (x-ray fluorescences). Spectrometer for Fe203;

A1 203 ; Ti 02 ; Cr203; CaO; MgO; Na20; K20;. Gravimetric

analysis of LOI at 1000°c. S102 calculated as balance.

While these speci fications may not be a universal standard

for the range of plant available they do represent the

criteria upon which quartzite feed is judged for the current

local market.
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The abrasion test is a Los Angeles abrasion type test carried

out in a larger (914mm diameter) tumbler. This test was

carried out using BHP'S central laboratory tumbler at

Newcastle with the sieve analysis being carried out at

Longworth &McKenzie's laboratory.

The decrepitation and thermal stabil ity tests as described in

Appendix C are similar, with the only variant between the two

being the temperature. The decrepitation test was done

completely in Longworth & McKenzie's laboratory but due to

the high temperature requirement A.C.1. Technical Centre did

the heating for the thermal stability test. The samples were

then processed in Longworth &McKenzie's laboratory.

Summary of Results

Details of sample analysis are contained within Appendix B.

Table 1 and Table 2 present a su~nary of the chemical

analysis and physical testing respectively.

6.2.1 Dip Range No.1 North

i) Chemical Analysis

Chemical analysis on surface and near surface hand and

bulk samples show the sandstone/quartzite to be of

high quality, however, analysis of deeper chip samples

of brownish quartzite from hole 22 (9 - 12m) showed a

high aluminium content. Generally within the surface

or near surface samples the less competent, more

permeable members (i .e. sample Nos. 17116, 17119 and

17118) showed a marginally higher silica purity. This

increase in purity of the more permeable units may be

an effect of surface leaching as may the general

surface qual ity when compared to the higher al uminium

content found at depth in hole 22.
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(ii) Physical Testing

The bulk samples taken from the costean at

Investigation Site 4 showed extreme physical

variation. A number of samples were not abrasion

tested due to break up during transportation to Sydney

(Sample Nos. 17119, 17164). A size analysis of Sample

No. 17119 (Appendix B) showed some 30% of the

sandstone had broken down to less than 25mm during

transportation.

Of the three samples sent for abrasion testing two

passed and one failed. The sample which failed

(I7118) al so fail ed the decrepitation test.

Figure 4 shows the east wall of the costean at

Investigation Site 4 with the acceptable units (based

on T.E.M.Co. specification) shaded. This assessment

is based on the test results and the tactile

assessment within the profile logs (Appendix C).

A particle size analysis was carried out on the sand

from the extremely weak, poorly cemented sandstone

excavated at Investigation Site 5. This material was

shown to be a clean poorly graded (well sorted),

medium grained sand.

Quartzite Peak

(i) Chemcial Analysis

Samples from the cliff line (Nos. 17123 and 17122)

showed poor qual ity material as expected. The sample

(No. I7120) taken from the more massive quartzite bed

(Figure No.1) showed good quality silica.
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(ii) Physical Testing

Due to the platy schistoze natue of the cliff material

only the more massive quartzite bed sample (B) was

tested. The abrasion test and the decrepitation test

results were acceptable, however, the thermal

stabil ity was sub T.E.M.Co. standard. Due to the

similarity of the decrepitation test and thermal test

this disagreement would generally not be expected.

This result may in fact be due to the small sample

sizes used in these tests not being representative of

the bulk samples. This effect no doubt has led

T.E.M.Co. to review the test as stated in Appendix C.

Mount Sunshi ne

(i) Chemical Testing

The surface blister blasted sample showed a relatively

high al uminium and potassium content. The quartzite

shows a silica purity lower then either Quartzite Peak

or Dip Range No.1 North.

(ii) No physical testing was carried out on the

sample, however, based on its sil icification

level, it could be expected to meet T.E.M.Co.

spec i fications.

Nye Deposit

A fine size grading « .075mm) was carried out on the

white flour from the Nye deposit. It may be seen that

this material is essentially a silt with less than 3%

clay.



~ange 1 North (Costean 4)

(Hand Samples)

No. 1 .023 .08 .082 <. 001 .01 <.01 .01 .02 .11 99.6

2 .18 1.0 .043 .001 .01 .03 .01 .30 .20 98.2

3 .085 .86 .048 <.001 .01 .03 .01 .25 .15 98.5

4 .037 .30 .026 .003 .01 .01 .01 .09 .13 99.3

5 .058 .47 .054 <.001 .01 .02 .01 .15 .16 99.0

(Bulk Samples)

No. 17117 .068 .68 .060 <.001 <01 .02 .01 .20 .12 98.8*

17118 .017 .05 .087 <.001 <'01 <.01 <'01 .01 .05 99.7*

17119 .019 .05 .068 <.001 <.01 <'01 <'01 .01 .05 99.8t

17121 .034 .15 .034 <.001 .03 .02 <'01 .04 .12 99.5

(Percussion Hole 22)

(9 - 12 metres) .11 2.3 .09 <.001 .01 .07 .01 .59 .88 96.0

~ Range 1 North (Costean 5)

Poorly Cemented Sand

No. 17116 .013 .04 .12 <'001 <.01 <.01 <.01 .01 .12 99.6t

Quartzite Peak

Blister Blasted Samples

(Ref.Drawing No. 4)

(A) No. 17123 .21 4.2 .11 .002 .01 .48 .02 1.0 .68 93.2

(Il) No. 17120 .018 .16 .029 <.001 <.01 .01 <.01 .04 .07 99.6*

(C) No. 17122 .41 4.1 .16 <.001 .01 .50 .01 1.3 .78 92.7

Mount Sunshine

Bl i ster Bl asted Sample

No. 17128 .035 .83 .047 .001 .02 .02 .01 .23 .15 98.6
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TAlllE 1 - SIIMMARY OF CHEMICAL ANALYSES

Sample location

"'Sample subjected to Abrasion, Decrepitation and Thermal Testing

tAs received seive analysis carried out.

97203G



Tumble Abrasion +19 after +5 after +19mm after + 5rrln after

Index Index Heating Heating & Heating Heating &

Tumbling Tumbl ing

% % % %

- 28 -

TABLE 2 - SUMMARY OF PHYSICAL TESTING

8 92 98

47+ 99 75+ 86.9 93.0

1 100 98.9 100 96.6

Sample break down during transport 93.1 51.1 +

Partial break rlown rlurinl) transport

83.0 +

972037

Thermal Stability

1300°C

67.2 +95.5

Decrepitation

of Quartzite

IDOO°c

99.519

Fri abil i ty

Test

73

90

47+

80

Nye Deposit

17165t

+ Sub T.E.M.Co. Standard

t As recieved sieve analysis carried out

Refer Appendix C for test details.

Dip Range 1 North

Costean 4

17117

17118

17121

17119

17164t

Quartzite Peak

Site B

(Ref. Drawing No.4)

17120
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CONCLUSIONS

1. The term quartzite as used in the nomencl ature of the Rocky

CaB Group is a misnomer. Both the Detention Sub-group

qu~rtzite and the Jacob Quartzi te are better described as

variably and, at this stage of the exploration, somewhat

erratically silicified quartzose sandstones.

2. The degree of sil icification within the sandstones is not

necessarily consistent within bedding units either along

strike or down dip. Fllrther, there appears to he no

correlation between the stratagraphic location of beds and the

degree of silicification.

3. While it can only be proven by deeper cored drilling. the

apparent lack of silicification of some beds is not generally

considered to be due to surface weathering. However, there is

surface sil icification of some units and softening of others

at discrete localities that may he attributable to weathering

effects.

The reasons for the variation in sil icification across the

quartzite is thus thou9htto be polygenetic in character.

4. Chemical composition of the sandstones is generally good

except towards the boundaries with other rock types (i .e.

Quartzite Peak cliff line). Physical quality is, however,

widely variable.

With respect to the <jeneral high chemical qual ity, there is

1imited evidence which indicates that surface leaching has

enhanced the near surface quartzite purity by reduc ing the

A1 203 and Fe203 content.
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Pokes Road Prospect is generally physically inferior with only

minor silicified beds.

Dip Range 2 Prospect has access difficulties and is small in

quantity with an almost vertical dip.

to be physically inferior

visually during field

1ies outside the Agreement Area

size and subject to chemical

Deposit which

restricted in

Prospect has been shown

thi s was confi rmed

Creek

and

reconnaisance.

Maynes

(BHP)

The Nye Sil ica

is apparently

variations.

Misery Mountain suffers from access difficulty (i .e. Detention

River and rugged terrain) and it 1ies adjacent to a reserve

and popular tourist attraction.

Of the individual prospects identified and discussed in

Section 5.2, Dip Range No.1, Quartzite Peak and to a lesser

extent Mt. Sunshine are considered worthy for further

exploration.

During the investigation, no other prospects were identified

as having suitable potential quartzite reserves.

Potentially, Quartzite Peak has in excess of the 2 million

tonnes required. Chemical and physical quality of the blister

blasted samples from the more massive unit to the north west

of the cliff face were acceptable. The above tonnage,

however, would be subject to this unit maintaining acceptable

characteristics with depth and along strike.

Whi 1e Quartzi te Peak is the most promi si ng prospect in terms

of quantity its development may suffer environmental problems

due to its visability from surrounding areas.

5.

6.
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7. Dip Range No.1 North has apparently consistent rock strata

although -restricted in si ze. Chemically, the surface and near

surface samples were good, however, high A1 203 (2 - 3%)

material was encountered at depth (9 - 12m).

Physically, the near subsurface rock is variable, based on

logs of costean 4 and physical test results it is estimated

that between 30 to 501 of this material may be unsuitable on

physical grounds. Thus this prospect's suitabil ity would

appear to depend on the rock quality increasing with depth.

8. Chemical tests on blister blasted samples from Mt. Sunshine as

well as the physical appearance of the quartzite and outcrop

thickness were encouraqinq. However, the units continuity

along strike and down dip is not known.

9. The stratagraphic variation in chemical or physical properties

of the sandstone/quartzite is not understood. Quartzite

qual ity (physical and chemical), may vary favourably or

un favourably with depth. Sub surface coring would be required

to resolve the prospect of depth variations.
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8.0 RECOMMENDATIONS

The nature of the quartzi te at depths below qround surface is

generally unknown. Further it was not considered prudent to

costean Quartzite Peak due to possible environment problems,

therefore, no subsurface data is available on the prime

prospects. Assuming that a more attractive potential source of

silica has not been located elsewhere, it is proposed that a

1imited number of cored ho 1es (3) be drill ed. Two at Quartzite

Peak and one at Dip Range North. The findings of this 1imited

programme would provide the basis for a decision on the programmes

continuation or otherwise. The drilling of Quartzite Peak would:

De 1i neate the change from the more mass i ve beds to the

schistoze cliff units.

Provide chemcial and physical variations if present with

depth.

_~j.l{! collectively the drilling at Dip Range No.1 North and

Quartzite Peak would provide data to make a more quantitive

estimate on reserves for' preliminary submissions to the Mines

Department to gain approval in principle for development prior to

committment on a full scale reserve proving drill ing programme.
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APPENDIX A

BORE HOLE LOGS AND COSTEAN PROFILE LOGS

972042
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COKTENTS

972043

(see Drawing Nos. 4 - 6 for Log Locations).
~

35 - 61

PAGE NO.

62

63

64

65

66

70

74

151 - Investigation Site No. 1

151/1 - Profile No.1 at Investigation Site 1

IS4/W4 - Profile No.1 on West Side of the Costean at IS4

Due to the combination of air pressures, ha~ner

and rotation rate variations, the penetration rate

is a qualitive guide only to strata hardness.

The following field criteria were used:

o - 1 minute/rod (3m) Very rapid penetration
1 - 2 minutes/rod Rapid penetration
2 - 4 minutes/rod Moderate penetrat ion
) 4 minutes/rod Slow penetration.

The profile log numbering is based on:

Percussion Holes 1 - 27

Investigation Sites Profiles

151/1

151/2

151/3

153/1

IS4/El

IS4/W1

155/1

(2)

Logs of

Logs of

KOTES:

(1 )
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I
I



CII~nt; KAISER ALUMINUM

Ptoject ; SILICA PHOSPECT E.I.. 43/70 HOLE NQ_J
lOCation; WYNYARD SHEET 1 OF 1

Position; K1,~I,'IW '1Ir:1lj{1\ Surface Elevation; (;1. - 1
~-

Date Started; 20-:3-81 Date Completed: logged By: R.J.C.

Rig Tvpe (Mounting): AIRTRACK (Percussion) 75mmContractor: ATLAS COPeo
Sample Depth DESCRIPTION: - (cuttings colour, penetration ratc,

Progress or (RLI StrataTest metres cutting type, moisture)

·

- --

White, rapid penetration, sand no chips, dry. ·
-

-

- 5 -
6.0
6.6 White, medium penetration~ sand no chfpS;Ury.

compo,i e
samplE

-
f- -

-
Whi te, genrally rapid penetration, minor harder

I- ]0 hands, dry. -
·

12.0 Hole terminated, rods jamming due to sand/bit

"- screwed off to retrieve rods. -

_15 -
-
-. -

- -
- -

-

- -
·

-
- -
I- 5cmI- -, ·
l- ·

Consulting Geotechnical Engineers

~
Job N9

3 Eden Street, Crows Nest 2065 TelePhone: 9290122 PXT 250LONGWORTH & MCKENZIE PTV. LIMITED
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BOREHOLE LOG SHEEr
- 35 - 972044
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CUM!: KAISER ALUHlNUM

Project: SILICA )'IWSPECT E.L. 113/70 HOLE NQ 2
] Location: WYNYARD SHEET 1 OF 1

Position: REFER FIGURE Surface Elevation: GL - 1

Oate Started: 20-3-81 Date Completed: Loaaed Bv: R.J.C.

Rig Type (Mounting l: AllnRACK (Percussion) 75mm Contractor: ATLAS COPCO

Sample Depth DESCRIPTION: - (cuttings colour, penetration rate,or (RLlProgress Test metres Strata cutting type, moisture)

I-

-
- -

.w-"lty, rnodcr,,-lte pene tra l i()r~_, s"lod no chl.ps, dry. -
_5 -

.

- -
-

-
- 9.0 -

-10 -
White, rapid, sand, dry. -

- -

f---

-
White, moderate penetration, some chips over the

15.0
last 1. 5m, dry. -

_15
Hole terminated.

- -

-
-
- -

-

-
-

~ -
I"

5cm
-I

Consulting Geotechnical Engineers [lkffi
Job NQ

3 Eden Street, Crows Nest 2065 Telephone: 9290122 PXT 250LONGVIIORTH & MCKENZIE PTV. LIMITED
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Client: KAISER ALUMINUM

Project: SIUCA PROSPECT E. L. 43/70 HOLE NQ-3
Location: WYNY!II\lJ SHEET 1 OF I

Position: REFER FIGURE Surface Elevation: GL - 1

Date Start~d: 20-3-81 Date Completed: LOQQed Bv: R.J.C..
','Rig Type (Mounting): AIRTRACK (Percussion) 75mm Contractor: ATLAS COPCO -

Sample Depth DESCRIPTION: - (cuttings colour, penetration rate,or (AL)Progress Test metres Strata cutting type, moisture) -
c

White, moderate penetration, surface chips
- becoming softer, dry.

~ 3.0 -

'""5 ~

White, very rapid to rapid penetration, sand,
dry (drill winding down under no percussion

or minimum percussion.)
~

f- -
f-- --

9.0 IIole t".rminat"d due to possi Q,il.lly_.Q f j amming.-Illils.....

1- 10 -

f- -
-
-

f-
-

_15 -
-

- -

.

.
- --

-
- -

I'"
Scm

-I
f--

Consulting Geotechnical Engineers [[}ill
Job Nt?

3 Eden Street, Crows Nest 2065 Telephone: 929 0122 PXT 250LONG\NORTH & MCKENZIE PTV. LIMITED
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Clieht KAISER ALUMINUM

Project: SILICA PIWSPECT E.L. 43/70 HOLE NQ 4
Lotation: WYNYARll SHEET 1 OF 1

Position: I{EIIEH FH:IIln: Surface Elevation: CL - 2.__ ._----_.~ ._-- ----- .

Date Start~d : 20-3-81 Date Completed: Logged By: R. J. C.

Rig Type (Mounting) /\ I WI'R/\CK (Percllss tOtl) 7JmOl Contractor: /\TLAS COI'CO

Sample Depth 1l1';S CI{ I 1''1' I ON: - (cuttings colour, penetralion rate,or (RL)Progress Test metres Strata cutting type, m<.J-.isture)

- llhite, rapid to very rapid drilling, little to -

no percussion, sand euttings.

_5 -
6.0

- . --",,,._--." .....-.'_... .. _,--.",-' -. ~

-

-
As rapid penetration -

c above,

9.0

- 10.0
As above, moderate penetration.

-10 ~. --f----- .-_..

-

- As above, rapid penetration. -

-
-

15.0 IloIlO lerminated.
.

-15 -

-

- -
-

- -
~

~

~

- ~

f-
I'"

Scm
"I

Consulting Geotechnical Engineers [}{ill
Job N9

3 Eden street, Crows Nest 2065 Telephone: 9290122 PXT 250LONGWORTH & MCKENZIE PTV. LIMITED
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Clien\; v~ISER M,JJMINIJ~

Project: SILICA PROSPECT E.L. 43170 HOLE NQ 5
Location: WYNYARD SHEEt I OF 1

Position: REFER FIGURE Surface Elevation: GL

Date Started: 21-3-81 Date Completed: Loaaed By: CLA

Rig Type (Mounting): AIRTRACK (Percussion) 75mm Contractor: ATLAS COPCO
Sample Depth DESCRIPTION: - (cuttings colour, penetration rate, ior (AllProgress Test metres Strata cutting type, moisture.)

~

'-- -White, rapid, sand, dry.

'-5 -
6.0

~ite, moderate, sand, dry.
'-- -

f------------- - - - - - -- -

White, rapid, sand, dry. -
I- 9.0

-
,-10 -

White,slo~, sand and some sands tone, dry.

12.0 ---,. _.•.

I- -

s<1mpl
.Wl~ge, ~, santi and some sands tune, dry.

1-15
15.0

.

'- -
l-

I- -
.

-
-

..... -

,... 5cm -,
Consulting Geotechnical Engineers

I~
Job N9

3 Eden Street, Crows Nest 2065 Telephone: 9290122 PXT 250LONGVIIDRTH & MCKENZIE PTV. LIMITED
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.j

Client: VATQVV ALUMINUM

Project: SILICA PROSPECT E.1.. 43/70 HOLE NQ 6
I

Location: WYNYARD SHEET 1 OF 1

Position: REFER FIGURE Surface Elevation: GL

Date Started: 21-J-81 Date Completed: Logged By: CLA

Rig Type (Mounting): AIRTRACK (Percussion) 75111111 Contractor: ATLAS COPCO

Sample Depth
;

DESCI{ LJ'TTON: - (cut lings colour, penetration rate,
or (RL)Progress Test metres Strata cutting type, moisture)

•
~

- "
-

- ~

-

_5 White, dry.
-

very rapid, sand, -
- -

7.0
-

t- Hole abandoned at about 7m due to very -
soft drilling. -

-
-

1-10 --
~

-

I- -
-

I- -
~

I- -

~

~

I- -
I-
~ -

-
I- ~

I-
Scm

"I

Consulting Geotechnical Engineers

~
Job NQ

3 Eden Street, Crows Nest 2065 Telephone: 9290122 PXT 250LONGWORTH & MCKENZIE PTV. LIMITED
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Client: KAISER ALUMINVJ'L~_

Project: SiLICA PROSPEC'l' E.L. 43170 HOLE NQ 7
Location: WYNYARD SHEET 1 OF 1

Position: REFER FICURE Surface Elevation: GL---

Date Started: 21-3-81 Date Completed: Logged By: eLA.---

Rig Type (Mounting I: AlR'l'RACK (Percussion) 75nun Contractor: ATLAS COpea
Sample Depth DESCRIPTION:- (cuttings colour, penetration rate,

Progress or (RLI Strata cutting moisture)Test metres type,

~ •

White, very rapid, sand, dry.

f- 3.0
-

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

-
-

White, moderate, sand,dry. -

- 5 -
5.5

~ White, rapid, sand, dry.- -
-

9.0
-
-

-10 -

White, rapid, drilled without hanuner, sand, dry.

- -

15.0
- 15

-
-
-

e- -
~

~

f- -.
-
-

f- -

I-
Scm -I

Consulting Geotechnical Engineers [kill
Job NI?

3 Eden Street, Crows Nest 2065 Telephone: 9290122 PXT 250LONGWORTH & MCKENZIE PTV. LIMITED
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972051

LONGWORTH & M KENZIE PTV. LIMITED lCJkill.
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BOREHOLE LOG SHEET
Clillllt: KAISER ALUMINUM

PrOject: SILICA I'IWS l'Io:C'I' JL L. 1,")/70 HOLE NQ 8
Lptation: WYNYARD SHEET 1 OF 1

Position: REFER FIGURE Surface Elevation: GL

Date Started: 21-3-81 Date Completed: Loqqed By: {'T A

Rig Type (Mounting): AIRTRACK Percussion \ 75rnm Contractor: 'TL'~ coprrl -

Sample Depth
DESCRIPTION:- (cuttings colour, penetration rate,Progress or (RL) StrataTest mlltres cuttin" tvne moisture)

~

-
c- Whi~:E.' very rapid, sand, dry. -

-
-

-
:"'5 -
f- 6.0

:... -
composi e ·
sampLe

'- 10 White, rapid, bottom 1.5m drilled without -
hammer, sand, dry.

:... -

f-

~ 15 15.0

~

~ -

L. -
·

·

I- -

f-
I-

Scm
-I

f-

Consulting Geotechnical Engineers Job NQ
3 Eden Street. Crows Nest 2065 Telephone: 929 0122 PXT 250c
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ClienL KAI SER~£\l,UliLNUM

Project: SILICA PROSPECT E.L. 43/70 HOLE NQ 9
Location: WYNYARD SHEET 1 OF 1

Position: REFEI, FIGURE Surtace Elevation: GL

Date Started: 21-3-81 Date Completed: Logged By: CLA

fllg Type (Mounting I: AIRTRACK (Percussion) 75mmContractor: ATLAS COPCO

Sample Depth DESCRIPTION: - (cuttings colour, penetration rate,
Progress or (RLI Strata cutting moisture)Test metres type,

c

. White, very rapid, sand, dry.

- 3.0
-

-5 -

- compoci e -
smnplt -

-
Whi te, rapid, drilled without hammer in bottom

-10 2m, sano, dry. -
-

- ~

_15 15.0

-
-

- -
~

~

f- -

-
r- -

I-
Scm -,

-

Consulting Geotechnical Engineers [lffi
Job NQ

3 Eden Street, Crows Nest 2065 Telephone: 9290122 PXT 250LONGWORTH & MCKENZIE PTV. LIMITED
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BOREHOLE LOG SHEET

I
I
I

Client:

Project,

Location, WYNYARD

- 44 -

HOLE

972053

NQ~
SHEET 1 OF 1

Date Started, 21- 3-81 Date Completed:... Logged By: CLA.- -----I

Rig type (Mounting): AIKTRACK (Percus sion) 75nnn Contractor; ATLAS COPCO

Consulting Geotechnical Engineers
3 Eden Street, Crows Nest 2065 Telephone: 929 0122

LONGWORTH & MCKENZIE PTV. LIMITED

-
-

-

-

Job NC?

PXT 250

Surface Elevation: (OT

5cm

.
-

-

-

-

DESCRIPTION: - (cuttings colour, penetration rate,
cutting type, moisture)

White, rapid, sand, dry.

White, very rapid, sand, dry.

White, very rapid, bottom 3m drilled without
hammer, sand, dry.

_li.tl_J~~~e_, !n~?(_I_C_r-'l.t_('::..__ t_o f>l0_""-, sand and fJlHlrtzltp ('Ii ips, ­
dry.

REFER FIGUKEPosition,

8./,

6.0
h 1

Sample Depth

Progress T~~t ~~~Js Strata

1-15
15.0

l-

I--

l-
I-

I-

I-

1- 5

I
I
I
I
I

I
I
I
I
I
I
I
~

I
en
..J

)
..J

I
I
I
I



Client: KAISER ALUMINUM

Project: SILICA PROSPECT E.L. 43/70 HOLE NQ_t1
Locali.on: WYNYARD SHEET 1 OF 1

~silion: REFER FIGURE Surface Elevation: Gt
Date Started: 21-3-81 Date Completed: Logqed By: CLA

Rig Type (Mounting): ATWI'Il"'V (Por~"oo'nn' ", Contractor: ATLAS copeD
Sample Depth DESCRIPTION: - (cuttings colour, penetration rate,

Flrogress or (RL) Strata cutting type, moisture)Test metres

c

- ...
-
-

Yellow, cream, brown, rapid,some brown
-5 siltstone chips, dry. -

-
- ...
-

...
-

-10 ...

f- ...

~ 15.0
ro15

f- ...

~

~

f- ...
~

~

~
...

- -
Scm ., -

I"

Consulting Geotechnical Engineers

~
Job N9

3 Eden Street. Crows Nest 2065 Telephone: 929 0122 PXT 250
LON13V110RTH & MCKENZIE PTV. LIMITEO
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BOREHOLE LOG SHEET
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BOREHOLE LOG SHEET

Client: KAISER ALUMINUM

Project: SILICA PROSPECT E.L. 43/70 HOLE NQ~12
-

Location : 1.IVMV • "I) SHEET 1 OF 1

Position: REFER I'T(:11"" Surface Elevation: GL
.

Date Start~d: 21-·1-81 Date Completed: LO'Hied Bv: " T r

Rig Type (Mounting): AIRTRACK Percussion} 75unfi Contractor: ATLAS COPCO
Sample Depth DESCRIPTION: - (cuttings colour, penetration rate,

progress or (RL) StrataTest metres cutting type, moisture)

~

sampl White, moderate to slow, chips and dust, dry.

"'
f- -

-

f-5
5.0 -- f---- .. .•.•..._--

~ Light brown, rapid penetration percussion,
~

no
sand, dry.

~
7.0 -

I- -
~ White, moderate to slow, chips and sand, dry. -

-
~

'In --

f- 10 -
sample Light brown, moderate, silty sand, dry.

-
1l.5 --

- White, slow to moderate, chips, dry with -
alternating bands of light brown softer material.

~amrlc

-

15.0 Hole terminated.
-

-15

- -
- .

- --
-
-

- ~

r- I"
Scm -I

~

Consulting Geotechnical Engineers [}ill
Job NQ

3 Eden Street. Crows Nest 2065 Telephone: 9290122 PXT 250LONGWORTH & MCKENZIE PTV. LIMITEO



Client: K1\ ISER ALUMINUM

Project: SILICA PROSPECT E.L. 43/70 HOLE NQ~
, LocatiOn: WYNYARD SHEET 1 OF 1

Position: REFER FIGURE Surface Elevation: GL

Oate Started: 23- 3-8 J Date Completed: LOQQed Bv: CtA

Rig type (Mounting): AIRTRACK (Percussion) 75nnn Contractor: ATLAS eopeo
Sample Depth

DESCRIPTION: (cuttings colour, penetration
Progress or (RL) Strata

- rate,
Test metres cutting type moisture)

~

·
White, very rapid, sand, dry, rotation Only
in bottom 1. 5m. -

~ -
<' n --------

Light brown, very rapid, sand, dry, rotation only.
f-5 -

~O __ 1--- -

·
-

f- -
-

-
White, rapid, sand, wet at bottom.

-
~ -
f- 10 -

-
12.0 Hole abandoned due to wet moisture.

r -
-
-
-
-

r 15 -

f- -

·

r -
~

-
- -

I-
Scm

-I

-

Consulting Geotechnical Engineers

~
Job NQ

3 Eden Street, Crows Nest 2065 Telephone: 929 0122 PXT 250LONGWORTH & MCKENZIE PTY. LIMITED
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BOREHOLE LOG SHEET
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BOREHOLE LOG !SHEET

CJieht KAISER ALUMINUM

Project: SILH~i\ PROSPECT E. L- 1,3/70 HOLE NQ_14
Loca tiM : IRn SHEET 1 OF 1

Position.: REFER FIGURE Surface Elevation: GT.

bate Stllrted: 23-3-81 Date Completed: Logged By: CLA

Rig type (Mounting): AIRTKACK (Percussion) 75mmContractor: ATLAS COPCO
, Sample Depth

DESCH rPTl ON: - (cut tin!; colour, penetration rate,
Progress or (RL) StrataTest metres cutting type, moisture)

.
White, slow, quartzite chips, dry.
Note: Drilling started on quartzite outcrop. ---

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

Light brown to brown at bottom, moderate, some
- .

quartzite chips, dry.
4.5

_._~_.-

_5 -
White to light brown, slow, quartzite chips,
dry.

6.75

- 7.5
.

Brown, mooeratc , some chips, dry.
.-~.

composl e -
samplE Dark rcd brown, moderate; some chips, dry.

---'L..ll....-1-------

1-10 -
-

" dark moderate,I- Brown, light with frequent brown, -
some chips, dry.

foo15
15.0

-
-

I-- -
I- Note: The collar of this hole is located on a
I- --

solid quartzite outcrop.
l-
I-
f-- -

-
-
-
-

- ...
5cm -II"

Consulting Geotechnical Engineers

~
Job N9

3 Eden Street. Crows Nest 2065 Telephone: 929 0122 PXT 250LONG\NORTH & MCKENZIE PTV. LIMITED



Client: KAISER ALUMINUM

Proiec!~_ SILICA PROSPEc,r E.L . 43(70 HOLE NQ .-JS
._-_._-_ ..-

L.ocati(jn: WYNYARlJ SHEET 1 OF 1

Position: Rlnnm "Trrm" Surface Elevation: GL

Date Started: 24-3-81 Date Completed: LOl'lQed By: RJC

Rig Type (Mounting): AIRTRACI( Percussion) 75mm Contractor: ATLAS COpeD
.

Sample Depth
DESCRIPTION: (cutting colour, penetrationProgress or (RL) Strata - rate,

Test metres cutting type, moisture)

I-

Whit~_, slow penetration, chips, dry.

r -
-

1-5 5.0

I-
6.0

White, rapid to moderate penetration, sand, dry.
I-

......J.....O_ Yellow to white, as above.
--. .. --_._-_..

I- 7.8 As Ll hove, moderate pcnetratloll. -
l-
I- ·

f-l0 -
White, rapid penetration, little to no
percussion, snnd, dry. -

I- -

15.0 Hole terminated.
-

-15

Note: Collar located on outcrop.--

- -

- -
·

·

- -
c' I.. Scm

--I
l-
i-

Consulting Geotechnical Engineers [tffi
Job N9

3 Eden Street, Crows Nest 2065 Telephone: 929 0122 PXT 250LONGWORTH & MCKENZIE PTY. LIMITED
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Client: KAISER ALUMINUM

Ptoject : STf,TCA PIWSI'ECT E. L. I, J/70 HOLE NQ_16
Location: WYNYARD SHEET 1 OF 1

Position:
''''' " '" " I-'T " " " ,,'

Surface Elevation: CL

Date Started: 24-3-81 Date Completed: Logged By: RJC

Rig Type (Mounting): AIRTRACK (Percussion) 75mm Contractor: ATLAS COPCO
Sample Depth

DESCRIPTION: (cuttinr, colour, penetration·or (RL) Strata - rat(~,
Progress Test metres cutting type. moisture)

L

White, rapid penetration, little
.

~
percussion, sand, _

, dry. -
~ -

-

1-5 ~

~
~

- 7.0

f- White, moderate penetration, as above. -
A ()

-
-

r-1O -
~

White, rapid penetration, little to no percussion, -
~ sand, dry .
~

'- -

14.0 - -
Red-brown, moderate penetration, sand, dry. -

r- 15 15.0 Hole terminated.

I- -
~

~

I- -

-
I- -

I"
5cm .1

Consulting Geotechnical Engineers

~
Job NQ

3 Eden Street, Crows Nest 2065 Telephone: 9290122 PXT 250LONGWORTH & MCKENZIE PTY. LIMITED
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.
Client: KAIS!':R ALUMINUM

Project : SILICI\ ('lIOS (' ECT LL. 43/70 HOLE NQ~7
Location: WYNYARD SHEET 1 OF 1

Position: REFER FICURE Surface Elevation; CL
_..-

Date Started: 'J!. " __ '" Date Completed: Logged By: RJC

Rig Type (Mounting): AIRTRACK (Percussion) 75mm Contractor; ATLAS COPCO

Sample Depth DESCRIPTION: - (cutting colour, penetration rate;
Progress or (RL) Strata cutting moisture)Test metres type,

"
White, moderate penetration, chips and sand. -

-
I- 3.0 -

~ -

I\s above, chips, dry. -
1-5 slow penetration, -

-
-
-

f- -
-

ompos c -
ample

~ -

I- 10 -
-

-
~

I- -

~

~ -
1 '; () Hole

-
I- 15 terminated

Note: Collar located c;m outcrop.--

I- -

~

~

I- -

-

-
I- -

I"
Scm -I

~

Consulting Geotechnical Engineers

~~
Job N9

3 Eden Street 1 Crows Nesl 2065 Telephone: 929 0122 PXT 250c
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972061~ 52 -

-:,'II('P'v _YLONGWORTH & Y '< "I Z
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BOREHOLE LOG SHEET

Client: KAISER ALUMINUM

Project: SILICA PROSPECT E.L. 43/70 HOLE NQ~"
I·
I 'location: WYNYARD SHEET 1

O~
1

.
Positioh: REFER FIGURE Surface Elevation; GL - 0.5 • •

, date Started: 24~1-.81 Date Completed; logged Bv: ruc

Rig type (Mountinc:l): AIRTRACK (PercUssion) 75nun Contract6r: ATLAS COpeD -

Sample Depth DESCRIPTION : - (cutting colour, penetration rn tf~,or (Rl)Progress Test metres Strata cutting type, moisture)

c

While, moderaLe, d,lps, dry.

.. ......2. 5 --
..

White, rapid, sand, dry. -

-5 5.2 ~

- 6.1 White, moderate, sand, dry.

Wh~!e, rapid, sand, dry.
-

- 7.5 f---._---- -- --- .. --

/, I gh t brown to brown, lIIoderate, chips and -

f-1O
dust, dry.

-

12.0 Hole terminated,buttons fractured off bit

f- --

·

f- 15 ;..

I-

-
- -

- -

·- ~

5cm --I\-

Consulting Geotechnical Engineers

~
Job NQ

3 Eden Street. Crows Nest 2065 Telephone: 929 0122 PXT 250c '" • U:"!: •• ."-Cr"'li-,
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Client: KAISER AT.UMTNUM
---- -_._--_~_--_.-

HOLE NQ_19Project: SILICA PROSPECT E.L. 43/10

Location: WYNYARD SHEET 1 OF 1

Position: REFER FIGURE Surface Elevation: GL

Date Started: 24-3-81 Date Completed: LogQed BY: CLA

Rig Type (Mounting): AIRTRACK (Percussion) 75mm Contractor: ATLAS COPCO

Sample Depth DISCRIPTION: - (cutting colour, penetration rate,
Progress or (RLl Strata cutting type, moisture)Test metres

~hite, very rapid, sand, dry.

2 ?5
- .

White, moderate, sand and chips of friable
sandstone, dry.

-5 -
6.2

Brown_, modC'Tate, some ell-ips, dry.
6.5

- .

White, slow, quartzite chips and sand, dry .

1-10 -

12.0
f- f--.. nrowu, ~OW, quartzlte cnlps, ary.
I- 1? <;

Whi~~, slow, quartzite chips, dry.
f- 1).') .. -

Brown, dark in bottom 100mm, slow, sand and

1- 15 15.0 chips, dry.

I- -

- -

f-
f-
- -

I"
5cm .. I

.

ConSUlting Geotechnical Engineers [}ill
Job NQ

3 Eden Street, Crows Nest 2065 Telephone: 929 0122 PXT 250
LONGWORTH & MCKENZIE PTY. LIMITED
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Client: KAISER ALUMINUM

Project: SILICA PROSPECT E.L. 43/70 HOLE NQ 20
-_.

Location: WYNYARD SHEET 1 OF 1

~ition: REFEI~ FIGURE Surface Elevation: GL

Date Started: 24-3-81 Date Completed: Logged By: CLA

Rig Type (Mounting): AIRTRACK (Percussion) 75mm Contractor: ATLAS COPCO
Sample Depth

DESCRIPTION: (cutting colour, penetration rate,or (RL) Strata
-

Progress Test metres cuttingtvpe moisture)

I--

1.5
White, rapid, sand, dry.

f- -

White, slow, hard sandstone and quartzite
chips, dry.

-5 -

7.5
- _..__.-

Brown, slow, hard sandstone and quartzite

9.0
chips, dry.

-

-10
White, slow, hard sandstone chips, dry. -

~.5 -.-

10.65
Brown, slow, sandstone chips, dry.

12.5
White, slow, hard sandstone chips, dry.

r- .-

- 14.0 ~~~.9...wn, slow, some sandstone chips, dry.
- .

f-15 15.0
White, slow, sandstone chips and sand, dry.

f- -
I--
I--

f- -

I--

I-- -

I"'"
Scm ·1

Consulting Geotechnical Engineers

~
Job N9

3 Eden Street, Crows Nest 2065 Telephone: 929 0122 PXT 250LDNG\NDRTH & MCKENZIE PTV. LIMITED
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BOREHOLE LOG SHEET

Client: KAISER ALUMINUM_._-

HOLE NQ~ProjecL SILICA prWSI'ECT E.L. 43/70

Location: WYNYARD SHEET 1 OF 1

Position: REFER FIGURE Surface Elevation: GL

Date Started: 24-3-1H Date Completed: Logged By: CLA
--- ---- -

Rig Type (Mounting): AIRTRACK <Percussion) 75uun Contractor: ATLAS COPCO
Sample Depth DESCRIPTION: - (cutting colour, penetration rate,or (RL)Progress Test metres Strata cutting type, moisture) .

1.0 White, rap~d, sand, dry.

f- -
White, 3 1ow, quartzite chips, dry.

f- 5 -

6.75
-- ----

f-- -

Brow~, slow, sand8tone chips, dry. -
c-

f-iO -
c-

11.9
-

~

Wh_~_~~c , slow, quartzite chips, dry. -

~ample

14.25 Bit collapsed at bottom.

-

-15 -
-
-
-

- -
-

-
- -

·

-

·
I- -

-
C- ·

I-
5cm

-\ -

C- o

Consulting Geotechnical Engineers [1ill
Job NQ

3 Eden Street, Crows Nest 2065 Telephone: 9290122 PXT 250LONGWORTH & MCKENZIE PTY. LIMITEO



Client: KAISER ALUMINUM

Project : SILlCA PROSPECT E.L. 43/70 HOLE NQ 22
Location: WYNYARD SHEET 1 OF 1

Position: I{EFEI{ FIGURE Surface Elevation: GL

Date Started: 24-3-81 Date Completed: Logged Bv: CLA

Rig Type (Mounting I: AIRTRACK (Percussion) 75mm Contractor: ATLAS COPCO -

Sample Depth
DESCRIPTION: (cutting colour, penetration rate,or (RL) Strata

-
Progress Test metres cutting type, moisture)

~
White, rapid, sand, dry.

~ -- 1.5

f- -

Wh i tc?, +8101:01., some c:hills) dry.

f- 5 -
~ ~~
~

-
t--ii.o Brown, moderate, sand, dry.

7.0 White slow some chioa dry.

f- -
8.5 J~.E5)~n, moderate, Hand, dry.

-- -..

Whi ta., slow, some chips, dry.
a Q

-

f-10 -- --- -
-

s_ampl, Brown, moderate, numerous dark brawn to

12.0
black fragments in chips, dry. -

1------- --_.. _-- -- --- --
f- --

Brown, mod_crate, sand, damp when drilled,
water in hole next. day. -

f- -
1-15 15.0

-
~ -

-
-

f- -
-
·

I- -
I- -
f- -
I- -
I- -
I- -
I- -
f- -

·
·

I"
Scm

-I 1
~

I
Consulting Geotechnical Engineers [lffi IJ~x~250 I3 Eden Street, Crows Nest 2055 Telephone: 9290122

LONGWORTH & MCKENZIE PTV. LIMITED
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Client: KAISER ALUMINUM
"-_._---- - ----

HOLE NQ 23Project: SiLiCA PIZOSPEC'l' E. L. 43/70

Location: WYNYARD SHEET 1 OF 1

Position: REFER FIGURE Surface Elevation: G1.-""

Date Started: 25-:3 81 Date Completed: Logged By: CLA

Rig Type (Mounting): AIRTRACK (Percussion) 75mm Contractor: ATLAS copea
Sample Depth

DESCRIPTION: (cutting colour, penetration rate,
Progress or (RL) -

Test metres Strata
cutting type, moisture)

f-

f-

- -

~rJJ1.~~t.~., sl....9w , sandstone chips, dry.

f- 5 -
f-
"

- 7 'i

8.9
Light brown, slow, sandstone chips, dry.

9.5 White, slow, sandstone chips, dry.
-

~lO -
Brown, mostly light but with some dark brown,
slow, sandstone chips, dry.

12.0 - --
- -

·
~15 ~

-

- -

~ -

·
i- -

I-
Scm

-I ·
Consutting Geotechnical Engineers [!ill

Job NQ
3 Eden Street, Crows Nest 2065 Telephone: 9290122 PXT 250LONGWORTH & MCKENZIE PTV. LIMITED
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972067
~ 58 -

Client: KAISER ALUMINUM

Project: SII.l(;i\ 1'1\051'£(;1' f\. I" 43/70 HOLE NQ 24
~._~-

location: WYNYARD SHEET 1 OF 1

Position: REFER FIGURE Surface Elevation: GL

Date Started: 26-3-81 Date Completed: logged By: CLA

Rig Type (Mounting): AIRTRACK (Percussion) 75mm Contractor: ATLAS COPCO -

Sample Depth DESCRIPTION: - (cutting colour, penetratIon rate,
Progress or (RLl StrataTest metres cutting type, moisture)

~

-

- White" rapid, sand, dry. -

-
- 2.7 -

-

-
White, moderate, sandstone in cuttings, dry. -

-

_5 -
5.95 -

- \ Brown, moderate. -b.U ------

-
"- White, slo~, hard sandstone in chipSt dry. -- 8.0 --

Brown, mode.rate, sand;. dry. -
1--- q - n --

White to light brown, moderate, sand, dry. -

f- 10 10.5 -
-
-
-

"- Brown, .15Bht to dark red-b~~~n, moderate, -
sand, dry. -

-
-

15.0 -
f- 15 1---'---- ------ ._--- - ------ _.------ -------------_._--

~ ~

f- -

~

f- -
-

-
-

I- -
~

5cm
~ I- -I
~

Consulting Geotechnical Engineers

~
Job NQ

3 Eden Street, Crows Nest 2065 Telephone: 929 0122 DXT 250• ~ • .~
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Client: KJlISER ALUMINUM

Project: SILICA PROSPECT E.L. 43/70 HOLE NQ 2S
Location: WYNYAIW SHEET 1 OF 1

Position: REFER FICIJRE Surface Elevation: GL
---

Date Started: 26-3-81 Date Completed: Log!'led By: RJC

Rig Type (Mounting): AIRTRACK (Percussion) 75nunContractor: ATLAS COPCO

Sample Depth DESCRIPTION: - (cutting colour, penetration rate,
Progress or (RL) Strata cutting moisture)Test metres type,

"
-

Sand & Top soil -
2.1 ---- --

- -

rapid penetration, limited -
Light brown,
percussion, big chips, dry. -

-

-
"-5 -

-

f--- -- ----.~--~-...-
-

No chips, rods in cavity. -
-

Rods januned in cavity (joint, shear or fault zone) -
-

Hole terminated (one rod and bit lost) -
c---'l.-.2 .- ---

I- ·
f-IO -
l- ·

.

f- 0

·

I- -
I- IS -

·
-
·

·
f- -
l-

f- -
·

l- ·
-
·

- -

·
I"

5cm
-I ·

·

Consulting Geotechnical Engineers [}ill
Job NQ

3 Eden Street. Crows Nest 2065 Telephone: 9290122 PXT 250LONGWORTH & MCKENZIE PTV. LIMITED
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Client: KAISER ALUMINIJM

Project: SILICA PROSPECT ILL. 43/70 HOLE NQ 26
Location: WYNYARD SHEET 1 OF 1

.Position: REFER FIGURE Surface Elevation: 2.7m below GL

Date Started: 7(, .'..Rl Date Completed: Loaaed By: RJC

Rig Type (Mounting): AT' TKACK (Percussion) 75nun Contractor: ATLAS COPCO
.

Sample Depth
DESCRIPTION: (cutting colour, penetration rate;

Progress or (RL) Strata
-

Test metres cutting type, moisture)

f- -
_\iI.I_!S!::', E"j,id to very rapid penetration, sand, dry.

f-5 -

I-

- -

·

l-
t- 10 -

1" 7

I- As above, moderate penetration, sand, dry.
p () H,,10 ~0tminated

f- 0

- 15 -

·
f- -
l-
I-
l-

f- -

-
-

I- -
·

I-
Scm

-I ·

Consulting Geotechnical Engineers

fOkffi
Job N9

3 Eden Street, Crows Nest 2065 Telephone: 9290122 PXT 250LONGWORTH & MCKENZIE PTY. LIMITEO
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Client: KAISER AT,TTMTN1TM

Project: SILICa PROSPECT E.L. 43170 HOLE NQ 27
Location: WYNYARD SHEET 1 OF 1

Position: REFER FIGURE Surface Elevation: G1.

Date Started: 27-3-81 Date Completed: Logged By: RJC

RIg Type (Mounting): AIRTRACK (Percussion) 75mm Contractor: ATLAS COPCO
Sample Depth DESCRIPTION: - (cutting colour, penetration rate,

Progress or (RL) Strata cu tt ing type, moisture)Test metres

~
,

-
f-- -

White, rapid penetration, sand, dry. -

-
-

I- 5 -
(, () Lost hit breaking in sand.

-
-

f-- -

-

-

-10 1
1
J
-

- -

-
-
-
-

r- --
c -

-
-

I- -
-
-

~ -
.

I- -
-

~

~ -
.

f-- -
~

~ Scm
I- \c -I

-

Consulting Geotechnical Engineers

~
Job NQ

3 Eden Street. Crows Nest 2065 Telephone: 929 0122 PXT 250LDNG\NDRTH & MCKENZIE PTY. LIMITED
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Client: KAISER ALUMINUM

Project: SILICA PROSPECT E.L. 43/70 HOLE NQ IS1/1
-._-

Location: WYNYARD SHEET 1 OF 1

Position: REFER FIGURE Surface Elevation: CL
--_._- --------_._- ---------

Method of Exploration: D7 Hole Size: 5x110 x 1.5 (Av. depth)
-

Date: 12-3-81 Logged by: GA
Sample Depth DESCRIPTIONor Strata

Test metres ( moisture, colour, consislancy, structure, SOIL TYPE. origin 1

Soil, sandy, black grading downwards to grey
with decreasing vegetable matter, loose to

,...0.5 me.dium dense..

0.9
_1.0", .

Sand, fine to medium grained, poorly sorted,
clean, white with pockets containIng charc:oal,

-
loose to medium dense at bottom.

_1.5

1.7 .-_..

c)

0 Talus, quartzite fragments in sand, rock
_2.0 fragments to 250mm, and up to 750mm in

',0 adjacent locations.
"

h'
, '

:0 2.4 Ballom of bank.

_2.5
I
;

I,,.

_3.0

I
~3.5

I-
5cm -I

Consulting Geotechnical Engineers [kffi
Job N9

3 Eden Street, Crows Nest 2065 Telephone: 929 0122 PXT 250
LONGWORTH & MCKENZIE PTV L1MITEO
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PROFILE SHEEr

Client: KAISER ALUMINUM

PrOject: SILICA PROSPECT E.1.. 43/70 HOLE NQ IS 1/2
1---

Location: 11m SHEET 1 OF 1

Position: REFER FIClmE Surface Elevation: CL- ...

Method of Exploration: D7 Hole Size: 5xllOxl. 5 (Av. depth)r--- . ..

Date: 12-3-81 Logged by: CA
Sample Depth DESCRIPTIONor Strata

Test metre'!; ( moisture, colour, consistancy, structure. SOIL TYPE. origin l

Soil, sandy, black, grading downwards to grey
with decreasing vegetable matter, loose to
medium dense.

_0.5
n h

_1.0 .. ·.

.. Sand, white, fine to medium grained, clean,
. · .

loot:>e to medium dense at bottom with
occasional charcoal fragments (slope wash) .

_1.5

.

_2.0

·
2.3 Bottom of bank._.. -._-

_2.5

_3.0

_3.5

I-
5cm --I

ConSUlting Geotechnical Engineers [[}ffi
Job N<.>

3 Eden street. Crows Nest 2065 TelephOne:929 0122 PXT 250
LONGWORTt-f & MCKENZIE PTV. LIMITEO



~nt:. KAISER ALUMINUM
- - ----~------- --~----~---

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

HOLE NQ IS1/3PrOject: SILICA PKOSPECT E. L. 43/70

Location: WYNYARD SHEET I OF I

Position:
.

REFER FIGURE Surface Elevation: GL
------- .

Method of Exploration: D7 Hole Size: 5x110 x 1.5 (Av. depth)
..

Date: p. 3 81 Logged by: CA
Sample Depth DESCRIPTION I.·

or Strata
Test metre ( moisture, colour, consistancy, structure, SOIL TYPE. origin)

Soil, grey, sandy.

_0.5 () ,· . . , .
· . . , .
· . . , . Sandstone, friable, can be crumbled by hand,· . . , .
· . . , .

distinct bedding, strike 300 m dip 45° to NW.· . . , .
· . . , .

From 3m SE and to iSm NW from this location there· . . , .
· .. , .

is similar section with varying height of face· . . , . a· .., .
I- 1.0 · . . , . but all composed of friable sandstone with

· . . , .
· . ., . thin zones of silicification on some joints.· . . , .
· . . , . Some close vertical joints parallel to the· . . , .
· . . , . length of the costean.· . . ..· .., .
· .. , .· . . , .

- · . . ' .
Bottom of bank... . ..

1.5"" 1.5
... . .

1- 2 .0

I- 2.5

.

.

,..3.0

,
•;

L3.5
i
!
i
I

I"
5cm

-I
I
!
I

Consulting Geotechnical Engineers [}ill
Job N9 I3 Eden Street. Crows Nest 2065 Telephone: 929 0122 PXT 250_....._--~ . ~ ...r...... e .......,..c: n..-., I 'I\JI'TFn ;
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Client: KAISER ALUMINUM
_.. __ .. -

HOLE NQ 153/1PrOject: SILICA PROSPECT E. L. 43/70
~

Location: WYNYARD SHEET 1 OF 1

Position: REFER FIGURE Surface Elevation: GL
~

Method of Exploration: D7 Hole Size :Approx. 6x60xl:5m

Date:
.

Logged by: RJC19-3-81
Sample Depth DESCRIPTIONor Strata

Tesl metres ( moisture, colour, consislaney. structure, SO'L TYPE. origin)

Dry, black, carbonaceous, peaty sand.

0.3·." .· . " .· . " .
_0.5 · . " .· . " .· . " ... .. .· . " .· . " .· . " .· . " .· . " .· . .. .

· . .. .
medium dense, fine· . " . Dry, white, dense to to· . " .

I- 1.0 · . " . Illet! tum grailled, sand gl-£1di ng to poorly· . " .· . " . cemented sandstone.· . '"· . " .· . " .· . " .·. " .
~ · . " .· . " .· . ' ..· . " .

1.5
1-- 1.5 · . .. .

~

_2.0

1-- 2 .5

r
r
_3.0

L...3.5

I'"
5cm

-I

Consulting Gcolcchnical Engineers

~
Job N<?

3 Eden Street. Crows Nest 2065 Telephone:929 0122 PXT 250
LONO\NORTH & MCI<~N7IF PTV I nvllTED
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I
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I c;;
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a.
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PROFILE SHEET 9 ,/::-0 '7rl
Client: KAISER ..ALUMINUM

HOLE- NQ IS4/E1Project: SILICA PROSPECT E.L. 43/70 --
Location: Rn SHEET 1 OF I,

Position: REFER FIGURE Surface Elevation: G.L

Method of Exploration: BLAST AND RIP (D7) Hole Size: REFER FIGURE1---.
Date: 3-4-81 Logged by: RJC
Sample Depth DESCRIPTIONor Strata

Test met,,,, ( moisture, colour. COrlsistancy, structure, SOIL TYPE, origin J

Note: Log line aL 250 to the horizontal from 0 - 9.61\\, horizontal from--
9.6m (refer figure).

Dry, black grey, topsoil and finely bedded,
si licified hard quartzite subcrop. CD

0.4 -

f-0 . 5

Dry, grey, fine to medium ground, sandy
topsoil. willi ahllndanl roots.

1.0
CD

_1.0
· . .. .·. .. .·....· . .. .·... .·....

- ·. ... Dry, white, moderate1y strong (friable" .·. on
· .... fracture edges), medium grained sandstone· . .. .

_'.5
· . .. .

silicification.· . .. . some· . .. .·. .. .
· . .. .
" . · ... . · .
" . · . ®" . · .
" . · .· .. ·. 1.9
~: · . ._------

_2.0 " . · .
" . ·.
" . · .
" . · .
" . · .·.. ·.
" . · .· . .. .
" . · .
" . · . Dry, white, very weak, friable sandstone.
" . · .
" . · .
" . ·._2.5 " . · .
" . · .
" . · ... . · .
" . · . CD" . · .
" . ·.
" . · . 2.8" .· .
" .· .
" .·.
" . · . Dry, slighty pink white, very weak, sandstone

_3.0 .. .· .
" . · . with abundant rose quartz, fractures in a
" . · .
" . · . platy manner." . · .

s.:llllpl(~ " . · .· .. · -... · . C0" . · .· _. · .
" . · . 3.4

_3.5

See following page
I"
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Client: KAISER ALUMINUM

Project: SILICA PROSPECT E. L. 43/70 HOLE NQ I54/E1
f-----'- - -

Location: WYNYARD SHEET 2 OF 4

position: REFER FIGURE Surface Elevation : GL

Method of Exploration: BLAST AND RIP (D7 ) Hole Size: REFER FIGURE.

Date: 3-4-81 Logged by: RJC
Sample Depth DESCRIPTIONor Strata

Test met,... ( moisture, colour, consistancy, structure, SOIL TYPE, origin )

......... .
Dry, white, moderately strong, thinly to.....· ....
medium bedding, clayey joint faces, silicified.....· ....
sandstone.· ........ ..... ..... ... , , .

-4.0 .......... ®.... ..... ...... 4.2.... ............. --- . --

1-4,5
!:!i!il!i!ii
-:-:-:-:-:-:
::;:;:::;:;::

Bulk -

•••••••••••••

sample
No.17118 I- 5.0 Dry, white, moderately strong to strong

............. fj ne. grained, quartzite, with some clayey

•••••••••••••

hedding, thin to medium "edd ing,

- 5. 5

sample .............

- 6.0 ii~1~1~:i1~~i (j)tm:: 6.2 abundant rose quartz bedding planes.
~2_ - - - -- - - - -- - -- -- -- -- ~- --

ulk ::=:=:=:=:::=.............
ample

INo.17162 - 6.
(silicification incre.asc.s with depth from
white moderately silicifi.ed quartzite in
the costean walls to a very strong grey
glassy higllly silicified quartzite in the
costean floor)
Bulk Sample No. 17117

-7.C

I"
Scm

-\

Consulting (,;\lptechnical !='ngineers

~
Job NC?

3 Ede~ Slreet ,Crows Nest 2065 Telephone, 929 0122 PX T 250
LQNGWP9'TH ~ MCKENZIE PTV. \.,IMITI;O _.
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Client: KAISER ALUMINUM

Project: SIT.TCA PROSPECT E. L. 43/70 HOLE NQ 1S4/E1
--- - -

Location: hrv"V A Ill) SHEET ') OF I,

Position: REE'.ER-ElGIJRE
Surface Elevation GL

-----.. -_.

Method of Exploration: RiA"T AND HIP (Ill) Hole Size: REFER FIGUHE
Date: ~- _HI Logged by: RJC

Sample Depth
Strata DESCRIPTIONor

Test metres ( moisture. colour, consistancy, structure, SOIL TYPE. origin I

i:.i:~ii.ii:!
7.3

J.5 ~::':'i'i'ii~
white ] ighL glassy,

•••••••••••••

Dry, to brown and moderate
to Idghly silicifled, strong to very strong
quartzite (jo;nt rac.es cl'-'yoy) some yellow
staininr, in rocks natural fracture planes.

f.8.0

~ulk san Ie

1-13. 5

f-9.0
.•••••••••,••.

®9.15

:::::;:;:;:;:
..

Dry, white to light grey, very strong glassy ®............
highly silicified quartzite.:.:.:-:.:-:-: 9.35 _..... Dry, white, weak to medium, medium grained...

®9.5 ... 9.6
sandstone strong, with abundant rose quartz.

---- - :::::::::::::Tape
orizon t I

!i!(i!!i!i!
Dry, while, moderately strong, quartzite ®sample 9.9

1.0.0 :;:;:;:;:::;:.............

I
Dry, light brown, clayey i.n part, moderately
strong, quartzite.

sample

l,(). 5 @

I"
5cm .1

Consulting Geotechnical Engineers

Dkm
Job N9

3 Eden Slre<:l. Crows Nest 2065 Telephone: 929 0122 PX T 2SO
,-CNGWORTH & lYI iCKl=NZIE PTV. LIIYIIT",O
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Rubble to front of fill platform produced

by dozerc.ut.

Dry, yellow grey, stained highly slIlciflcd,
strong quartzite.

@

OF 4

GL

Job NQ

PXT 250
. --

SHEET 4

RJC

NQ IS4/E1

97 "0'-'C't4J j 0

SOIL TYPE. origin 1

HOLE

logged by:

Surface Elevation:

Hole Size: REFER FIGURE

Note: For locations of beds G) - @ refer figure.

DESCRIPTION

Dry, brown, strong, highly silicified quartzite
(bed projects up costean wall to form an outcrop).

as above

(moisture, colour, consistancy, structure,

12.4

KAISER ALUMINUM

SILICA PROSPECT E. L. 43/70

WYNYARD

3-4-81

Consultin!! Geotechnical Engineers [[!ffi
3 Eden Stre~" Crows ~esl 2065 Telephone;929 0122~

I-ONGWQI:ITH .& IIIIcK!=NZIE PTV. "'1""ITEO ~

5cm

Sample Depth
or Strata

Test metres

Client:

Project:

Location:

PROFILE SHEET

Position: REFER FIGURE
1---------- -- --

Method of Exploration: BLAST AND RIP (D7)
f---------'-----'-'----==-=-----:c=:---='---.::=-:...:~

Date:

I
I
I
I
I
I
I
I
I
I 00

~
c

I
.....,
if)

CL

I
::;:
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I
I
I
I
I
I
I I"

I
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......... .

:::~

;q : : :

Tallus, sandstone and medium grained sand.

RJC

--_..

Job N9

PXT 250

SHEET 1 OF 4

NQ IS4/W4

972079

5cm

--~-

HOLE

Logged by:

Surface Elevation: GL

Hole Size: ImFEI{ FIGUKE

DESCRIPTION

See following page.

I moisture, colour, consislancy, structure, SOIL TYPE, origin)

2.8

!"}: : :

0; : : :

::::q

· .· .· .

· .· .· ..... .·....

Log line at 25 0 to the horizontal from 0-9.6 horizontal from
9.6m (refer figure)

KA I SI';H ALUM j NUM
-----'-"-'-'~'-'--'-.:.:.:::'-'-'-'-""-'-----~- ~-- ~

2.5 ::: D:

Depth Strata
metres

3-4-81

Note:

Consulting Geotechnical Engineers ~
3 Eden Street, Cro'!'s Nest 206S Telephone: 929 0122

LONGWPf;lTH G- MC/U,NZ/E PTV. LIMlTI;P =

p: : : :_0.5 .....

..........

f-1.0 ¢O!:::

~:::

_3.0

i-'-'~'-'"'-1--._._-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-1

:: :9:
f-2.0 .....

SalTlple
or

TlIst

Date:

Position: REFER FIGURE
f----~

Method of Exploration: BLAST ANU KIP

- 70 -

PROFILE SHEET

~e.llt: _

I-"-P.:..ro::!ic::e..:c.:..t_:_~~~--,=,S..:I.:..L,I=.:..C,Ac PROSPECT E. L. 43/70

Location: WYNYARU
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Client: KAISgH ALUMINUM

Project: SILICA PROSPECT E. L. 43/70 HOLE NQ IS4/W4
- _. - - ---- -

Location: WYNYARD SHEET 2 OF 4

Position: REFER FICURE Surface Elevation: CL
_...-

Method of Exploration: JJLAST AND RIP Hole Size: REFER FIGURE

Date: 3-4-81 Logged by: RJC

Sample Depth DESCRIPTIONor Strata
Test melr.. ( moisture, colour, consistancy, structure, SOil TYPE, origin I

......... ..... ..... .
showfng·.... Dry, white, weak, sandstone, cross bedding.......... and abundant rose quartz occasional sandy layers.......... 1 - 2cm thiclc

- .....
_4.0

................... .·........ ......
CD.... ...... 4.3f- ......... ..... ..... .

f-4.5 ......... ..... ..... ..... ..... ..... ..... .
f- .......... Dry, white, meJ.ium strong, thin to medium.....
- .... . bedding, silicified sandstone ......
f--5.0 ......... ..... ..... .......... .· ....· ........ ..... ..... .
f-5.5

.............. ......
CD.... ..... .

5.7.....
......... ..... ..... ..... .

Bulk f-6.0 ·....·....
sample .......... Dry, whi.te, medium strong, fine grained, sandstone
~o .17119

.......... partially silicified, medium bedding..... ..... ..... .......... ..... ..... .
_0.5 ......... ..... .......... .· ........ ......

CD.... .· .........·....
7.0 .....

- .... .

I .. 5cm -,
Consulting Geotec!l'lical Engineers [lkill

Job N9
3 Eden Street, Crows Nest 7065 Telephone:929 0122 PXT 250
LONGWORTH & MCKEN~IE PTV. LIMITED .
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Client: KAISER ALUMINUM

Project: SILICA PROSPECT E.L. 43/70 HOLE NQ IS4/W4
•

.,.-

Location: WYNYARD SHEET 3 OF 4

Position: REFER FIGURE Surface Elevation: GL--_..._._--------------- --~

Method of Exploration: BLAST AND RIP Hole Size: REFER FrGURE

Date: 3-4-81 Logged by: RJC

Sample Depth DESCRIPTIONor Strata
Test metrl'!~ I moisture, colour, consistancy, structure, SOIL TYPE, origin )

.....
7 1......... ... ............ ..... ..... ... ....... .

.J .5
.... ......·........ ..... .· ........ ..... .· ....... . ..... ..... .

Bulk
..Il.0

..........
sample ·....·....

Dry, white, moderately
No.17164

· .... strong to strong,.....
silicified fine grained sandstone/quartzite.....· ......... (increasing silicification with depth) •.... .· ..............

f-8.5 ·.........· ........ .· .........·....· ..... ....... ...· ........ .
J.O ..........·........ .· ........ ..... ....- ...... ..... .... ...... ..... .
y.5 .....

Bulk ·.........
salllple

.... .· ....
~o.17163

.. ............ .· ........ .·....
©......... .

1-10 . ( · .... 10.0
~~

_.~-----~~------------~~_.~-~-- -· ....· ........ ..... .· ........ ... ............ .
~0.5

.. . ......... ...

I-
5cm

--I

Consulting Geqlechnical Engineers

~
Job N<?

3 Eden Street. Crows Nest 2065 TelephOne: 929 0122 PXT 250
LON~WPFlTH . & MCKEI'\lZIE PTV. LIMITED
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CL

SHEET I, OF 4

972082

NQ IS4/W4

REFER FICURE

HOLE

Logged by: R.J C

Hole Size:

Surface Elevation:----------------1

5cm

For location of beds G) - ®
refer figure.

Note:

Dry, white, weak, medium grained sandstone,
some silicification, abundant rose quartz
and thin to moderately bedded, frequent
fracture and Inina sand beds to 12m where
fill platform commences.

E. L. 43/70

DESCRIPTION

(moisture, colour, consistancy, structure, SOIL TYPE, origin)

REFER FIGURE

3-4-81

......... .

......... .
-il.O

Depth St rata
metres

~2.5

~3.t

f.,l2.0····· fl.JL

CJ.4.

r1 3 . (

ill. 5

Sample
or

Test

- 7:i -

Date:

Position:

Method of Exploration: BLAST AND RIP

Client: KATSEILA.LLliII"'M..LltiNliII"'M _

Proje"!.=- SILICfI PROSPECT

Location: WYNYflRll

PROFILE SHEET
I
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I
I
I
I
I
I
I
I OJ

~
c
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Q.
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I

Consulting Geoteclmical Engineers ~ Job N9
3 Eqen Street, Crows Nest 2065 Telephone:9211 DIn PXT 250
LONGWORTH & MCKENZIE PTV. LIMITEOO =



0.3

( moisture, colour, consistancy, structure, SOIL TYPE, origin)

- 74 -

OF 1

Job NQ

PXT 250

972083

SHEET 1

NQ 155/1HOLE

---------------------

- --------- --------- -- --- ----

Hole Size: Approx. 6 x 80 x 2. 7m

logged by: lUC

Surface Elevation: GL- ----=c=,=-::.--=c:..::..:~_'__ ==__ __l

Scm

Maximum depth of Costean
----------

Dry, white, very dense, poorly cemented
sandstone, with partially.silicified joints
and bedding planes.

DESCRIPTION

Dry, grey, fine to medium grained sand with
sandstone boulders up to 300mm (slope wash).

Dry, black, carbonaceous, peaty sand (top soil)

Dry, light brown to white. dense, fine to
medium grained, sand (residual),

..... 2.7
-'-'--'-'~ --

25-3-8L

_0.5:::: :

Depth
._ Strata

metr..."

f- 1.5

..... 0 9
_ ~c_I-"--'-·.L__

I- 1.0 - --

Consulting Geotechnicil! Engineers
3 Eden Street. Crows Nest 2065 Telephone,929 0122

...ONGWORTH & MCK",NZIE PTY.... IMtTED,

Date:

Sample
or

Test

Position: REFER FIGURE
~~'---------

Method of Exploration: D7

Bulk
sample ,.2.0

~o.17121

,..2.5

~"nt : KAISER ALUMINUM

~ct: SILICA PROSPECT E.), 1,3/70 _

location: T.TVMVA Dn

PROFILE SHEET
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APPENDIX B

SAMPLE TESTING AND ANALYSES
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1/
I
I
I
I
I
I
I
I
I
I
I
I

••
•
I
I
il
II
I

•

- 76 -

CONTENTS

Sample Programme

Chemical Analyses Results

Abrasion Test Results for Samples:
17117

17118

17120

17121

Decrepitation Test Results for Sampl es:
17117

17118

17120

17121

Termal Test Results for Samples:
17118

17119

17120

17121

Particle Size Analysis on Poorly Cemented
Sandstone - Sample 17116

Grading on Weak Sandstone after Transportation

Fine grading on S11 ica Flour .(Nye Deposit)

972085

PAGE NO.

77

78

81

82

83

84

85

86

87

8e

89

90

91

92

93

94

95



I - 77 -
97208G

I SIIt1PLE PROGRAMME

I
I

Sample Location Material Testing

17116 I.S. 5 Sand Chern. and particle

I size grading.

I 17117 IS4/E1 Highly Silicified Chern. &T.E.M.Co.
6.2m in fl oor Sandstone/Quartzite Physical analysis

I 17118 IS4/El

I
4.7M Sandstone as above

17119 IS4/Wl Sandstone Chem.& as received

I 6.0m bulk sieve analysis.

I 17120 Quartzite Silicified sandstone Chern. &T.E.M.Co.

Peak (Bl phys ical analysis.

I 17121 IS4/El Sandstone as above

I
8.3m

17122 Quartzite Schist-sandstone chern.

I Peak (Cl

'. 17123 Quartzite Schistoze quartzite chern.

Peak (Al

i\l 17128 Mt. Sunshi ne Quartzi te Chern. & T.E.M.Co.

\1 physical analysis.

,

Percuss ion Brown quartzi te chern.I
II Hole 22

~
IS4 Assorted hand samples

1 - 5 chern.,to

t 17165 Nye Deposit Sil i ca fl oor fine partical size

I analysis

0dW.

•
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- 78 - 972087
813 Dowling Street, Waterloo. N.s.W. 2017
Postal Address: Box 1, P.O. Waterloo, 2017

260
Telephone: 6986611 x ..••.....

TEST REPORT

Spectrographic Scan (Qualitative) of Three Quartzite Samples

Hole 22 No. 1 No. 2
o:Df ---

Zr0
2

0.02 I
CuO 0.01 0.01 0.01 (

)

PbO 0.003 0.003

NiO trace trace 0.01 } in addition to the

MoO trace } above named

ZnO } elements

SnO

293/30 "

RECEIVED .,

002553

Date: 9th April, 1981

No.:

Client O/No.:

Approved by D. MacKENZIE
Manager
Anal ytical &

All fi gures are in percentage state

Analysis of '" Quartzlte ~~[Implcs01X

Rod 4 Cost 4 Cost 4 Cost 4 Cost 4 Cost 4
Hole 22 No. 1 No.2 No.3 No. 4 No.5

Fe
2
0

3 -0:.-" o. 023 o.TiJ- - O. 085 -0. 037 o. 058

A1
2

0
3

2.3 O. 08 1.0 0.86 0.30 0.47

Ti0
2

0.090 O. 082 0.043 0.048 0.026 0.054

Cr
2

0
3

<0. 00 1 <0. 00 1 O. 001 <0. 00 1 o. 003 <0. 00 1

CaO O. 01 O. 01 0.01 O. 01 0.01 O. 01

MgO o. 07 <0. 01 o. 03 0.03 O. 01 0.02

Na
2
0 O. 01 O. 01 0.01 O. 01 0.01 0.01

K
2
0 0.59 0.02 0.30 0.25 o. 09 o. 15

L. 0.1. 0.88 O. 11 0.20 O. 15 0.13 0.16

Si0
2

(bal. ) 96.0 99.6 98.2 98.5 99.3 99.0

form no. T 56A

ATTENTION: MR. R. J. CARR

Client: Longworth and MacKenzie Pty. Ltd.,
3 Eden Street,
CRO~_~3T. N.S.W. 2065

I
I
I
I
I~

I
I

•
I
I

t'~
\1,

"1
I

••• The results reported hereon f(!fer exclusively to the samples submitted and test .d,4r'rj



Samples were screened. washed. re-screened. jaw crushed. magnetically
treated and finally ground to minus 300 mesh in a Siebtechnik gyratory
mill. as detailed in letter of quotation. dated 10th November. 1980.

Results

17116 17117 17118 17119--- --- --- ---
Fe 0 0.013 0.068 0.017 0.019

2 3
Al

2
0

3
0.04 0.68 0.05 0.05

Ti0
2

0.12 0.060 0.087 0.068

Cr
2

0
3

<0.001 <0.001 <0.001 <0.001

CaO <0.01 <0.01 <0.01 <0.01

MgO <0.01 0.02 <0.01 <0.01

Na
2
0 <0.01 <0.01 <0.01 <0.01

K
2
0 0.01 0.20 0.01 0.01

LOI 0.12 0.12 0.05 0.05

Si0
2

(balanee) 99.6 98.8 99.7 99.8

- 79 -

Attention: Mr. R. Carr

293/45

002563No.:

Date: 28th April, 1981

TEST REPORT

972088
813 Dowling Struut, Waterloo, N,S.W. 2017
Postal Address: Box 1, P,O. Waterloo, 2017

Telephone: 6986611 x .:?QQ .....

Client D/No.:

---/

(

Testing

/ /1'..// I
'/ I.. 'If .'C /Il! (/ (;I/L~

I

'! ··1 ::i
Ii , '.1'

•A C I Technical.Centre Pty. Ltd.
".,J .. , .,.. . .' .

XRF Analysis of 9 Quartzite Samples

Approved by D. McKENZIE
R"anager
Anal yticel &

Preliminaries

form 110. T 56A

Client, Longworth and MacKen zie Pty. Ltd.,
3 Eden Street,
CROWS NEST, N.S.W.

••
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
,I

••
~.

The results reported hereon ,efer exclusively to the, samples submitted and tested.



293/45

Samples re-packaged and returned to Longworth and MacKenzie.

Four samples (17118. 17119. 17120, 17121) in the size range - 1.0 inches

to +3/4 inches were subj ected to 1300
0

C for 1 hour. then allowed to air

cool.

972089
0025632

- 80 -

Longworth & MacKen zie P/L

17120 17121 17122 17123 17128-- --
Fe

2
03 0.018 0.034 0.41 0.21 0.035

A1
2

0
3

O. 16 0.15 4. 1 11.2 0.83

Ti0
2

0.029 0.034 0.16 O. 11 0.047

Cr
2

0
3

<0.001 <0.001 <0.001 0.002 0.001

CaO <0.01 0.03 0.01 0.01 0.02

MgO 0.01 0.02 0.50 0.48 0.02

Na
2

0 <0.01 <0.01 0.01 0.02 0.01

K
2
0 0.04 0.04 1.3 1.0 0.23

LOI 0.07 0.12 0.78 0.68 O. 15

Si0
2

(balance) 99.6 99.5 92.7 93.2 98.6

All figures are in percent state.

Thermal Stability Tests

I
I
I
I
I
I
I
I
I
I
I
I
I
I
~.I

\1
I
I
I
I
I



I - 81 - 972090

I
I
I
I

SAMPLE 17117

I
Carry out. a

,Jf llli1Leri/ll :1(:

sieve Lcs t n...::cordinu
TOTAL MASS = 23,440

lhe weighL::: allJ calcuLating tlw percentage

%I\CClJH
------- --1----------------·

I I::'
I
I

23,440150

- J). 7mlll

1- /. ')nrrn

i- 1-___________ I I
---------------------------~--------------

-t 53nml

+ 1.3.7l1LlH

i'lI~~;H SIZE NASS TALLY
---- ---------, ------------------------------------
-I 7:illll11 i 23,290 23,290

I

I
I

I

I
I

Tak(~ 2Jki', ur the qtlartz'.i.l.:{~ 1.<lr,!'.':c L11itll :~~)mlll fiod l.lllllblc i.e (or" 200
r(~Vollll:.ioJl~; in [he J.J.;;. J,'riab:i li.ly dUlIII. i':nt;\lI:C that cite drum iu
thoroughly clean priur La placing tht' ;-;arnple ill the drum tu avoid cOlltamination
for chemlcal. analysls.

/lASSI I
--. -,---,-_. _.__ ..-.._-_.-----.~-----_._- . ---.,'----'--"'-----

(IHC)

630

1,7-60-----

21,050
I
I

!

I
I 23,440- _

__. J . _

.. G. 7m1"

+ 25mm

TOTAL.

I
I

I

I

I
I
I

A
II
C
S

Tot.,l lllLl~Jl3 + 25nun before Llll1lhU.ng.

Mans + 25nnn llft:er tumblIng.
Bass + 6.7mm after tumbling.
'l'lllllblc in<1cx.
Abrasion index.

Hecol1lJJjue nJl the ltunhled <:lllll 1IIIf.!IIllllJ.cd <llldrU:iLP illctudLIlL', rLlle~l. 'fllCll

I crush and pr<~pare P10 ::;nrnplc [or cjIem.ical aq<:l1ysis.



I - 82 -

972091

I
I
I
I

l-jUI\n]JTTYTE~;'1' nJl( ({lJIIJl.T7.:JTE._... ,--,.---,,--- ~._,.---"'- -,-,'-" ._.~.-, ---,~_._-_._....• -,--. SAMPLE 17118

I
carry oue i.I sic'JC test recording the weights and ca1.culating the percentage

"f ","tednl nt.: TOTAL MfrSS 23130

'X,IICClJNTAL I.¥HASS

23000

-.-.-.~._~..~ .. "-1--- ,._ ..•._- _.~-._---_. __. ----,~.-- ..------ --_.~------~ .....~_.. - --'---' -_._..

I7~illnll-II
I
I
I

+ ~jJilim

i- '3 ~/nnn

-I- ~: .)IlUIl

+ U.7mHl

1].7nnn

100

30

~j-~

I
I

Talu~ L'J!i)', or tlJp qll,:lt [;..;i. c(· I.:tr.':',r:r Lhilll ?lil11J11 ;JJld Lltlllhll' Lt [nl" ?OO"
l'evol t11:.i 011:; III ,ll(~ .1.1..:;. lirLabi.Lil.y dUllll. 1-:11,';111.'<.: (11<lC !lll~ dnrll1 it;

Ll1orouuh'ly clean priur to placing th(~ ~::alllpll'. in the drulIl tu avoid contilmlclntion
for chernlcaJ <lllnly:,dr:.

Cullect L:lJ(~ tllmlJlcd quarlzit(~ and sieve i I.:, •.-l.;conli.ng 1I1C IIl.::U;S at:

I f,1E:.m SIZE BASS
,

" --..__ ..,.- ._,._.. __.__._.. -------- - -----~--_._--

(1\IC)

10830

1530

10770

+ j).7111m

-I- 25rruTI

- (,. 7n," I
i

TO'.I'A1, I

___________ ~J_ _ ~ ~ ~.

I
I

No good

No good

50

100x
II

Cedelll'.!l," fJ",
B
K x 100

A - (Hi-C)
F

I
I

He-combLne L11l the tumblc<,f and tlJ1Lul\11d.ed (!lldrU:itc Lue I.udini.; fines. 'Ihcn
crush And prepare the sample for chemical analysis •

I
I
•

A 0-

Il
C 0-

S 0-

F

Total nl.i.l!JS + 25null before tumbling.
HaS8 + 2~)mm after tumbling.
H"SS + 6. 711l1ll 11 I:tcr tlllllhling.
Ttlmb1c index.
Ahra~JJlll1 Index.



I .

972092

'lACClIH

OK just

OK

< 20

(Hie)

TALLY

- 83 -

19

i---,.._._.__..__._--~ .._-

/'>lASS

HASS

100

17100

1770

4430

23150

150

x

Total milsS + 25mm before tumbling.
Hill:S + ?'~jllnn nfUT '-'IIIIIl) In;;.
Nass 'i (>.7111J11 after tumbling.
Tumble index.
Abrasion i.ndex ..

C:llet\late (-l,e Fri.ability j.nd(·\:,c:, ~.; [{ t,'
B
7i x 100

A - (ll-l-C)

~ J]. 71r1lil

F

Tak(~ 2.Jkl'. of the qnarl:z'ltf.' l<lri)J~l~ thall ?,:jlllIll ,lild tI111lb1.I' i.t: rnr ?On
l'I'VOlIIUOll:Jlll tile .r.l.~;. ]<'riabJ.Lity d[\I\II. l<l1:HIl.T t!lill: '-be dnllli it:;
thoroughly clean prior Co placing 1Il(~ ::.:amplc ill Ute dn.llll to avoid contilminiltion
for chemlcal aJlaly~;:J.s.

Carry out •.t sieve test recording t:h~ weigh Ls n.lld ca '-cilIa ting the percen tagc
"I ",,1«r ria 1 it I: TOTAL }>lASS 23,300

""

HE:;J1 SIZE
.-.~-. "-- - .~._. -r-

l'i\\l\\l
I

+ 53mm

I J7J1lHl

+ 25:11ITI

-I- 13.711lill

NESll SIZE

A =

Il
(: =
S =
F

RecombIne Llil tlw ttllllblcd <llj(.l tJllLtIl:lbl.cd qUilrLzit-c including fines. Then
cruHh qnd prcpan'. the sample [or clil'l1J.LCt.11 ;IJln ly:;i~; ..

~ 6.7mnJ

T01'AI.

+ ('. 7nun

+ 2.5nml

i

______ .~. .. __.._.L_.. .. ..

,
.---.-- . _...1 . ..__,._._..._ .. ... , _L... . .'_.

J•
I
I
I
I
I
II
I
I
I
I
I
I
I
I
I
I
I
I
I
,I



I - 84 - 972093

I
I

23kg' of ctea;! wzUdH...:d and dried qU.:.ll"t;.-:lle slwlll.d be Il::.;cd [or chl~; te:;l.

I
I

i·'iU!I!',ILlTY TE:;T Fill{ OIlMTf.1TE--_.-,-. ,- .. _.__ .__ --_ _. ,- -'., --- -'.,- .._.'---.--_ .. - ......••.- --.- SAMPLE 17121

Carry oul a sieve Lesl: l:econling tJlL~ we:i.glIU; and calculaling lhe pen::.cntazc
i
() I. .,,,lto rilll II t. : TOTAL ¥ASS = 23400

/'.IIl:ClINTALLYNASS

7:illllll

-I 5JIlI1Il 210

+ 3 lnnn
., r
L )llUll

+ 13.7nlln

13.7rmn

.__---------l---.-------- ~ _

----·-----·-·-I------··--·------·------~'----~-·------~.~- ..--,.,....--~----.-----..---.- -·T----- ------.--..-:
I I'

23190 I I

I
I

i
I_.. __. L.. . . II

I
I

I
I

I
I

Tnkt~ 231<)', or tht' qt1.'lrfziLc.' l<lr.!I,r~r Ll11l11 ?:ill1lH 111)(1 I.llmbl,' Ll r()l~ 200
rt'voltll,it)ll:J III till' .J.J~:;. 1"rLaldl it'.! drlllli. l':1l~i\IIT IliaI.' IIlc dnllH 11;

lhoroughly clean priur to pl.acing tlll' ;ialllplc in Ute drum !:n avoid cont:ulI1i.nntion
for ehemLcnl an<:11y::1::;.

Coll(~ct tlw tumbled quartzite alld sic,,'c it:, rccordilig. the mass at::

1 HE~;11 SI~E IIi\SS,
--_._----------------...- --~-------- - - - -- --------- ._----------

(Hie)

18,610

1,460

3 ,33iL __

'I
I
I

-+- 25rrun

+ (,. 7n>n

- 6. 7nin

TotAl.
I
!

__. 1 _ . ..1..... .

I

RCCOIilbll1l' LI11 tJH~ t1l11lbleu .lllt! lIll tumbled q11d r Lzl Lt~

crush anq prepare the samnlc for clJernic.:l1 unllly:d_~~ •

I
I
•

A
II
C
S
F

Total mUss + 25nun before tumbling.
Mt1SB + 25mm niter l-umblJ.n;;.
Nann -I (J.7Il1fll nLlcl" lltrubJ:Lnf,.
Tumble indel' ,
Abrasion i.ndex.

illCI.l.ldI.llg flllca~ Tilell



Sieve sizes for Stack Fractions Cumulative
(after preheating) (after tumbling)

% %
mm
19.0 92.1 85.4
13.0 100.0 98.0
9.5 " 98.4
6.7 " 98.4
4.75 " 98.7
3.35 " 98.8
2.36 " 100.0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
\.
I
I
I
•

- 85 -

SAMPLE NO.

DECREPlTATlON TEST

Thermal stability + 19mm after heating - 92 > 85 OK

Mechanical Strength + 5mm after
heating and tumbling - 98 /90 OK

17117



- 86 -

DECREPITATION TEST

972095

% .

57.44
69.61
73.72
74.54
75.17
75.87

100.00

Fractions CUlllu1ative
(after tumbling)

75.17 i 9 OK

99 > r.5 OK

SAMPLE NO. 17118

%

99.07
99.07
99.07
99.07
99.07
99.19

100.00

Sieve sizes for Stack
(after preheating)

19.0
13.0
9.5
6.7
4.75
3.35
2.36

Therlllul Stubility + 1911111 ufter heutin(j
Mechanical Strength + 5mm after heating

and tumbling

•

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



Sieve sizes for Stack Fractions Cumulative
(after preheating) (after tumbling)

mm % %

J9.0 99.5 73.1
13.0 99.5 94.6
9.5 " 94.6
6.7 " 94.6
4.75 " 95.5
3.35 " 95.6
2.36 " 100.0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

- 87 -

SAMPLE NO. 17120

DECREPITATION TEST

Thermal Stabil ity + 19mm after heating 99.5 > 85 OK

Mechanical Strength + 5mm after heating
and tumb1i ng 99.5 ;:> 90 OK

972096



- 88 -

DECREPITATION TEST

Thermal Stability + 19mm after heating
Mechanical Strength = 5mm after heating

and tumbling

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

mm

19.0
13.0
9.5
6.7
4.75
3.35
2.36

Sieve sizes for Stack
(after preheating)

%

100

9'7209'7

SAMPLE NO. 17121

Fractions Cumulative
(after.tumb1ing)

%

61.5
97.1
98.6
98.9
98.9
99.1

100.00

100 > 85 OK

98.9 >90 OK



TRIAL HOLE ....••..•.. ,.

SOIL CLASSIFICATION DEPTH .. " ... , •.•.•.•.•..

SAMPLE No, •• ./.1 t l fl......

~ 0 o ~ 0 m ~ o 0~

~
o N 0

e' o ~ ~ 00
A. S. SIEVES (mm) : ~

M ~ m ~ ~ ~ ~ N 0

~ ~ ~
,£, ,j, ~ en lD I'- M~ 0

': 0 ~,
N ~

.. ~ f'l WIt-; ":
100 I

, , ~

,
90

80

"Z 70

en
en .

if 60

W 50

"~

/z 40
W
u GRADING DATA;
a: 30
W 010" 060 .. ........
<>.

20 • 0 30 ........

/ . . 000/ 010 ........
'0 " J 0

2.-',- 3D! 010 x °60 "

0 • I
0.001 0·01 0.' ,

10 )
100 1000

PARTICLE SIZE (mm)

~OTE : 5, Ellt: E,E~OR RE"OLl.,TIOrJ~ ,rJ J..,I'-\ T<.ll'-\"'LF.~.

~ SILT SAND GRAVEL
COBBLE..J

fin~ Imedium I coarse Imedium I coarse medium I coarse
BOULDER

U line fine

WET SIEVE 0 PRETREATMENT MASS LOSS. SPECIFIC GRAVITY.

DRY SIEVE 0 DISPERSION AGENT. MEASURED 0 ASSUMED 0
I'~" I Y'

INDEX PROPERTIES 50 <tv:tye-
~~ CH .~

liquid Limit % Plasticitv Index .. .. % / 1./
Plastic Limit. %

I. CL, V MH
OH

/ --t.'Linedr Shrinkage .. 1. /

. ?L
0 .

0 50 '00

SAMPLE HISTORY PREPARATION METHOD wL

Natural 0 Wet 0 LIQUID LIMIT TEST:

Air Dried 0 Dry 0 Standard 0 One Point 0
Oven Dried 0

Il I ... 5cm
-IUNIFIED SOILS CLASSIFICATION ; I

BRIEF SAMPLE DESCR IPTiON '" JVI,1l'E(l.II'lL .f'~~ijc~IOD . TO . .. \bPO· Co .'.

• Described in terms of ; moisture, colour, soil type

TESTED: :p. e, . MATERIALS LABORATORY [VillDATE 25 ,4· e/ 3 EDEN STREET., CROWS NEST, 2065 TELEPHONE: 9290122

CHECKED: LONGWORTH & McKENZIE PTY. LIMITED

CERTIFIED BY;

~
!IUS I~UOUt()RY IS RlG1SI(/I[O BY Ill[

JOB No. DWG No.UTlOlUl '$SOCIATION Of HSTlNfi ~UlH~RlIIlS

AUSTRALIATA THE Hsr~ R~PORHD H£Rf;II~ HAY( BEEN P£RfOIlItlU

PXT· 250IN ACCORO~JrlCE WITh ITS rUMS or R{GISTR~lIQN

This Laboratory Gertificate may not ~e reproduced except in full unless permi$sjon for the publication of an
appf\)ved ,xtract ~~! been obtained'in writing from Longworth & McKenzie PlY. Limited.

. 2'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

TEST 972098 89



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

972099 90

TRIAL HOLE ...•.........

SOIL CLASSIFICATION DEPTH .••..•..•.••..••.•.

SAMPLE No•••• 1.11,l.~ : .....

~ 0 0 ~ 0
~~

~ 0 N 0
~

~ 00 00A. S. SIEVES (mm) , 0 M ~ ~ "! r-- r-- I() N 0 ~ ~ 0

~ ~ ~ ~I~~q~~~
M~ 0

100
0, 0, '; N, lOt; ":

90

80

CJ •Z 70

./Vl
Vl

et 80

UJ 50 ./.-
CJ .-.-«.... 40Z
UJ
() GRADING DATA:a: 30
w °10" D60 ...........
Q.

'0 0 30 ........

Ooo/D1O . .....
10

D'

---.<. 30/010 x °60 , '" ....
0

0.001 0·01 0.1 1 10 100 1000

PARTICLE SIZE (mm)

/JoH 5,£"" ero to I< Q ,,-v'N.eIT,D rJ< I" 1-.4 '" -('''IV! '-EfI.·

~
SILT SAND GRAVEL

..J
lin!;! 1medium --1 coarse Imedium I coarse -Imedium

COBBLE BOULDER
() line line coarse

WET SIEVE 0 PRETREATMENT MASS LOSS .. SPECIFIC GRAVITY.

DRY SIEVE 0 DISPERSION AGENT ... MEASURED 0 ASSUMED 0
.~

I '~I V'INDEX PROPERTIES : 50 ~Y~Y~-
,,~ CH .;.

Liquid Limit. % Plasticity Index .. , . ... % / 1/
Plastic Limit. % '. Cl V MH..... OH

/ 4Linedf Shrinkage .. 1, /

- ?l0 -0 50 100
SAMPLE HISTORY PREPARAT ION METHOD wl

Nalural 0 Wet 0 LIQUID LIMIT TEST:

Air Oried 0 Dr~ 0 Standard 0 One Point 0
Oven Dried 0

5cm
UNIFIED SOILS CLASSIFICATION I I I- -I

BRIEF SAMPLE DESCRIPTION II< JIt1IlTIS/l,IIlL PIl, F-I-II;IITI?O .1'oI30 0 °e.
* Described in terms of : moisture, colour, soil type

TESTED: \')12. MATERIALS LABORATORY

~DATE 2.[;·4·S'? I 3 EDEN STREET., CROWS NEST, 2065 TELEPHONE: 9290122

CHECKED: LONGWORTH & McKENZIE PTY. LIMITED

CERTifiED BY:

~~
HIlS 1ABORATOH IS IIfGISTlllfD RV THF

JOB No. DWG No.NA!t(l.ItAl aSSOCIAHON or IISIIIU: AU1HOillIHS

~A
AUSTRAl-fA

fHE HSli REPORIfO H[Rf..IH IIAYE IHOI PERfORMI.O

PlCT·250IN ",CCORoueE WllH ITS TERMS OF REGISTR~'JON

This Laboratory Certificate may not be .reproduced except in full unless pcrl1li;~ion for the publication· of an
aporoved ~xtract hal been obtained i~ writing from LOnGworth & McKenzi. Ptv.· Limited .

.



I 972100 91

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

TRIAL HOLE ...••••••..••

SOIL CLASSIFICATION DEPTH ••••••••••••..•••••

SAMPLE No••. nl.~.Q.....

'" 0 o '" 0

'"~

~
o N 0

';! '" 0 0 00A. S. SIEVES (mm) : 0 M • '" M ~":lfl~~:~ 0

~ ~ ~
M'"

0

100 ~ 0, ... N, '<tI<OU;q~NM 10."; ~

90

80

Cl
Z 70

iii
Ul

it. 60
,

UJ 50
Cl..

)
....

40Z
UJ
0 GRADING DATA:
0: 30
UJ °10 ........ 060 .....n.

2Q °30 .
d-" /.-.~.

060/010 ........
10

1"\ 0 2
30/ 010 x 0 60 ' . .......

0

0.001 0-01 0.' 1 10 100 1000

PARTICLE SIZE (mm)

l!m'E: 5,.vE e, i't "0 It RE vOL.l~1I0NS IN ).., "" TUM I',L E.Q.

~
SILT SAND GRAVEL

...J
1ill~ Imedium I coarse Imedium I coarse

COBBLE BOULDER
0 line fine medium coarse

WET SIEVE 0 PRETREATMENT MASS LOSS .. .. SPECIFIC GRAVITY H2·l><;> ..
DRY SIEVE 0 DISPERSION AGENT. MEASURED 0 ASSUMED l0",-,.

PROPERTIES: 1'''/ I 'vINDEX 50 ~V~'Ye~
v~ 'CH "t>:

Liquid Limit % Plasticity Index ... ... % / /
Plastic Limit 'l, '. CL / MH

...... . .. OH
/ --:::linedf Shrinkage .. 1, /

- ?L
0 .

0 50 100

SAMPLE HISTORY PREPARATION METHOD wL

Nalural 0 Wei 0 LIQUID LIMIT TEST:

Air Dried 0 Dry 0 Standard 0 One Point 0
Oven Dried ~

Scm
UNIFIED SOILS CLASSIFICATION: I I I"" -I

BRIEF SAMPLE DESCRIPTION"' .. fII1fHF-RI!lL P/tF-t:lFIlT6c> . :TQ .\~O()DC.

• Described in terms of : moisture, colour, soil type

TESTED: :p. IS MATERIALS LABORATORY

~DATE ?C,·.4·lQl 3 EDEN STREET., CROWS NEST, 2065 TELEPHONE: 9290122

CHECKED: LONGWORTH & McKENZIE PTY. LIMITED

CERTIfiED BY,

~ASJ
IImtAlIOllA((lIlV IS ~H.I"lU((O {W llle JOB No. DWG No.IUlHl/UL ASSOCiAtiON OF IESIING lUTHO.lllts

~A
AUSTRALIA

TH( Hsr~ RErORHD HER~IN HAVE HUN PERFO"MED

PXr: 2;nIN ,l,CCOIlIH,.CE 1II1TII Irs HIlMS OF flfGISfRo\TjDti

This Laboratory CertifiQ~tl! may not be reproduced except in full unless per""ission for the publication of an
~Dproved ~xtract has been obtained in writinQ from Longworth & McKenzie Pty. )Limited.

. h ,
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I
I
I
I
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I

•

972101 92

TRIAL HOLE •••......•..•

SOIL CLASSIFICATION DEPTH •.••• , ••..•••...•••

SAMPLE No•• , 17J?I•.•....

~ 0 0 ~ 0
~ o 0~

~ 0 N 0
:"

~ 00
A. S. SIEVES (mm) : 0 M ~ ~ M I'- ,..., I/} ON 0 II) II) 0

~ ~ ~ ';ttOlmq~~~ M.iJ 0

': 0 'i N, lD1~ ":'00

90

80

Cl
Z 70

VI
VI

et 60

W 50
Cl«
~

z 40
W
u GRADING DATA:
lr 30
W • 0 10 ........ 060 ...........
Q.

/'0 0 30 .........
000/ 010.I ........

10
0'.- .--- 30/010k 06Q'" .. ...

0

0.001 0-01 0.' 1 10 100 1000

PARTICLE SIZE (mm)

..

~
SILT SAND GRAVEL

..J Imedium Ie.OiH se Imetlium I coarse Imedium
COBBLE BOULDER

u Hne: line tine coarSQ

WET SIEVE 0 PRETREATMENT MASS LOSS .. SPECIFIC GRAVITY ,,~:bS.

DRY SIEVE 0' DISPERSION AGENT .. MEASUREO 0 ASSUMED 0
" ~I ,-;/ I I

INDEX PROPERTIES: 50 ~Y:t"7~
~<y 'CH .~......

Liquid ·L imtt . % Plasticity Index .... % / ./
Plastic limit. 'Ib

I. CL V MH
OH

/ /.::Linedr Shrinkage .. 1- /.....
- ?L

0 .
0 50 100

SAMPLE HISTORY PREPARATION METHOD wL

Natural 0 Wet 0 L10UID LIMIT TEST:

Air Dried 0 Drf 0 Standard 0 One PQint 0
Oven Dried 0

5cm .-1
UNIFIED SOILS CLASSIFICATION I I fool:

BRIE;F SAMPLE DESCRIPTION'" .H.or~: .~""p\~ .preheQ.kd .t.O .. I.?>OO·C.

* Described in terms of : moisture, colour, soil typ;>aM pie d ,.I. \'\0\ I::>re"k 0.0'-"" Q{\et he",~,VI~.

.

TESTED: D·e, MATERIALS LABORATORY DdillDATE 25·4. SI 3 EDEN STREET., CROWS NEST, 2065 TELEPHONE: 9290122

CHECK!'D: LONGWORTH & McKENZIE PTY. LIMITED

CE'~TlFI!,D BY:
N~

TillS I"BOR~'ORt IS REGISHR£O BY THE
JOB No. DWG No.

• AJI01l~L "SSOCI"II~H or "SliM' AU'"ORIIIU

~~I:rA
AU&T~AtIA

THE Hsr~ RlPORTEP ~'ER(I~ HAVE BH~ PUFORMlD

PlCT'·2S0IN "CCORD""C~ WUh,' ITS HRMS Of I\H;,\STI~1\Oft

This Laboratory Certifh::ate may not be reproduced except in full unless perl11i'ss"ion for the publicationhf an
aDDrove~ exlract ha, "een obtained in writing f,om L,ongworth & McKenzie Pty. Limited.. , .
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972102 93

TRIAL HOLE ....••••.••••

SOIL CLASSIFICATION DEPTH .••••••••••••.•••••

SAMPLE No••. 17!! f>..••..•

~ 0 0 ~ 0
~

~

~
0 N 0

~ M
~ 00 o ~ ~ 00 0A. S. SIEVES (mm) , 0 M q ~ ~ ~ ~ N

~ ~ ~
. • • . • to r-.

M~ 0

100
0, 0, '; N, -t1~~~~~MI «ll~ ":

!
90

,

80

'"'Z 70

lJ)
lJ)

'" 80
l>. ,

W 50

'"''" ,....
40

/
z
w
(j GRADING DATA'a: 3q
w 0 10 ........ 060 .... ., ..
l>.

'0 0 30 ........

000/ 010 ..... ,,,
10 /' 0'

301 01011 060 .........
0 "

0.001 0-01 0·1 1 10 100 1000

PARTICLE SIZE (mm)

~ SILT SAND GRAVEL
..I Imedium, I coarse Imedium I coarse I medium I coarse

COBBLE BOULDER
(j fine line fine

WET SIEVE 0 PRETREATMENT MASS LOSS. SPECIFIC GRAVITY .2.:. '"S.

DRY SIEVE Qj DISPERSION AGENT ... MEASURED o ASSUMED 0
I ,~;, I 'v'

INDEX PROPERTIES: 50 ~V~7~-
.;)~ CH.~

Liquid Limit. % Plasticity Index . ...... % / /

Plastic Limit. 'II>
'p CL / MH

OH
/ J.::Linedr Shrinkage 1, /

.", .
- OL

0 .
0 50 100

SAMPLE HISTORY PREPARATION METHOD wL

Natural 0 Wei 0 LIQUID LIMIT TEST'

Air Dried 0 Dry 0 Standard 0 One Point 0
Oven Dried 0

I"
5cm

"I
UNIFIJ;:D SOILS CLASSIFICATION : I I
BRIEF SAMPLE DESCRIPTION • SR"lD .(1'Wll"""~~ \.....

• Described in terms of : moisture. colour, soil type

TESTED: D·R MATERIALS LABORATORY DdWDATE 14· 1-·91 3 EDEN STREET.. CROWS NEST, 2065 TELEPHONE: 9290122

CHECKED: LONGWORTH & McKENZIE PTY. LIMITED

CERTIFIED BY:

~
THIS UBOflATOIlY IS IUGISTER£D BY HIE JOB No. DWG No.UTlOI4U ASSOCllTION Of TUTINIl AUTHORITIES

AUSTRA\-IATA THE Hsn R[PUllHll ~Hf,IN Ho\n 8([~ PERFOIIMEO

IpXf' 250IN lCCQRPAHq W!'~ ITS TERMS or fl£GlSiIlATION

Thi' Laboralory (:ertificate may not be reproduced except i~luli unless perm;SI!<!O for the pUblicatio~ 01 an
approved extract h" been obtained in writing from Longworth & McKenzie Pty. Limited. ... .'"
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TRIAL HOLE •••••••••••••

SOIL CLASSIFICATION DEPTH •••••••••••• , ••••••

SAMPLE No•..•1.7. U.~ ......

~ 0 0 ~ 0
~

~
~ 0 N 0

~
~ o 0 00

A. S. SIEVES (mm) : 0 M ~ ~ M """ "'" II) N 0 tI) It) 0
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JH/LP

Your Ref..

Our Ref. :

TEMCO TASMANIAN ELECTRO METALLURGICAL CO. PTY LTD.
t1ncorporated in the State of Victoria)

--=:-==::::::"--='-..:"=--=~'----

P.O. Box 164, George Town, Tasmania 7253,

I
/
i

I

I
I

I
I

I
8th April, 1981

G18/6-7 SILICA

Further to your telephone conversation with Mr. J. Hatty, please find enclosed
information relating to friability and thermal stability tests used at T,E.M.Co
to assess Quartz/Quartzite suitability for ferro silicon production.

would be an indication of suitable material. Further more we believe
the test leaves something to be desired with respect, to the size of material
tested being unrepresentative of that used, as the mass taken is too small.
This procedure is under our review at present.

Acceptable Quartz/Quartzite to T.E.M.Co would have a Tumble index "S"
of 50.0 (Minimum value) and an abrasion index "F" of 20.0 (Maximum value).
Thermal Testing;

Numerous tests carried out at T.E.M.Co indicate that the values of

3/4" After heat treatment
3/16" After tumbling,

+
+

(min)
(min)

85.0%
90.0

ATTENTION: Mr. Robert Carr

Dear Sir,

The friability test is based on J.I.S. M8712 (Twnblc test fur Iron Ores and
Sinters), sketches of the test drum are included. The two indices generated by
this test offer a useful basis for assessing the tendency of quartzite to degrade
by handling in loading and unloading (Tumble index "S"), and by transport by
shipping and trucking (Abrasion index "F"). For this reason samples for analysis
should ideally be taken from a quarry face or outcrop or after a mine crushing
plant, and be handled gently to the analysis site to avoid bias. The aperture
size of 25mm was chosen, as the minimum size quartzite fed to furnace is 25mm.

The Manager,
Longworth & McKenzie,
3 Eden Street,
CROWS NEST, N.S,W,

I
I

I

I
I

I
I

I
1'-'

I

,
I

I
, ••2/

I

•
Olfic~ and Works: Bell Bay. Telephone: (003) 821411. Tell;lx: AA 58873

Head Olflce: S.H,P. House. 140 WlIIl<lI)1 Street. Melbour~e3000
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I
I

'11.e drums internal diameter is 200",,, the depth is 100"n". The drum must have a lid
with a tight seal and four 6 x 17mm ribs welded to its inner side.

- 2 -

Further thermal testing has been carried out by our laboratories at Newcastle
Iron and Steel Works and at Australian Industrial Refractories to determine

I
softening and fusion points for various quartz ores and quartzite We believe
that a suitable fusion point is 17000 C. The method used is the "Pyrometric Core
Equivalent" AS 1774.10 - 1976.

I
I

I
III

Yours faithfully,

I
MANAGER.

I
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I
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DECREPITATION OF QUARTZITE

Sieve a -1" + 3/4" fraction of quartzite chips weighing between
200'300 g. Place this sample into a hollO\ved pre-heated fi re brick
and heat in a muffle furnace for 1 hour at 10000 C. Note:- Preheating takes
about 20 minutes. When the sample has been ren~ved from the muffle and cooled,
it is gently screened through a stack of sieves. so as not to break up loosely
bonded fragments.

Sieve Sizes fo'- Stack Fractions

3//1" f~ '>I"\.; +3/11"

}II 13;~M + 111,

5/16" g ,.., vv'l +5/1611

til (,'f"'o'l .. -'.Il'.

3/16"
t, r! ".'ltv)

~W, +3/16"

1/8" 3 ·LIN<..........., +1/ 8"

6 + 6

6

Each of the above fractions is weighed and reported as a
percentage of the total weight.

Recombine fractions in a tumbl ing mi 11 and tumble for 100
revolutions then resize the sample through the above sieves. Each
fraction is again weighed and the weight reported as an accumulative
percent of the tot.al. i.e. (a:(, tally).

I j1
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TASH/INIAN ELECTRO NETALLlJRGICAL CO. l'rY. LTD.

23kg of clean washcd and dried quartzite should be used for this test.

FRIABILITY TEST FOR QUAKfZITE

BELL BAY - TASMANIA---.--------

70ACCUMTALLYHASS

sieve test recording the weights and calculating the percentage

972111

Carry out a
of material at:

l1ESH SIZE

+ 75nnn r
I

',-
53nml I+

+ 37nnn

+ 25null

I
I
I
I
I
I
I
I

I
I
I

I
- 1- .1.- .L -'--

Take 23kg of the quartzi te larger than 25mn and tumble it for 200-1
revolutions in the J.1.S. Friability drum. Ensure that the drum is
thoroughly clean prior to placing the Dample in the drum to avoid contamination
for chenucal analysis.

Collect the twnbled quartzite and sieve it, recording the mass at:

I
HESll SIZE HASS (JHe)

., ------l------------------

+ 25mn

+ 6.7mm

Calculate the Friability indexes S & F.
Il

S 1\ x 100

Recombine all the tumbled 'lnq untumbled quartzi te including fines.
crush and prel1f\re the sample for chelniclll analysis •

A = Total mass + 25mu before tumbling.
B ~ Ma~8 + 25nnn after tumbling.
9 = Nass + 6. 7unn after tUTl)bFng.
S = Tumble inde~.

F ~ Abrasion index.

Then

=100x
A

A - (ll+C)
F =

- 6.7mu J
TOTAL

- '------'----

•

I
t
I
I
I
I
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