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EXECUTIVE SUMMARY

The hard rock deposit at Bell Bay, Tasmania, is separated into three sectors of Dolerite
surrounded by fault zones, which intersect and cross these sectors in distinct locations. Within
the Dolerite rock sectors are areas of weathering near fault locations and elsewhere. It is the
opinion of the report author that the results presented within this report indicate that where no
weathering is present the Dolerite material is strong, hard and durable and expected to easily
satisfy the relevant requirements of AS2758.1- Concrete Aggregates, AS2758.2- Aggregates
for Sprayed Bituminous Sealing and AS2758.5- Coarse Asphalt Aggregates. See Appendix 2
of this report- Dolerite Results.

Where small amounts of localised weathering are present the properties of the weathered
Dolerite rock appears of lesser quality but still in general compliance with the above
specifications. As part of the Estimation of the Resource, some Weathered Dolerite and
Dolerite is included together in these results and it is anticipated under production in a full
scale crushing, screening and processing plant, the overall Dolerite quality should improve due
to the removal of a percentage of the weathered material contained within this plant feed
material. See Appendix 3 of this report- Estimated Resource Results.

Those materials within the deposit which; contain heavier degrees of weathering, are located
in the fault zones or in the underlying sediments, are considered to be unsuitable for use in
concrete, asphalt or sealing applications. These materials may however be important
constituents in roadbase products, where Plasticity Index and or softer components may assist
in the binding behaviour of insitu road pavement, etc. See Appendix 4 of this report- All
Results.

A comparison of the properties of the Dolerite material within Bell Bay and other hard rock
materials used in the wider Sydney region is also included later in this report, and confirms
that Bell Bay Dolerite is a quality source with properties comparable to any of the existing hard
rock deposits presently being used or planned to be used in the Sydney region.

A full range of coarse and fine aggregates are proposed to be produced from the Bell Bay
Dolerite deposit, and as such a targeted production and testing program will be required,
including special consideration for the production of a high quality manufactured sand, for use
in concrete. Due to the shortage of natural fine sand, within the Sydney region, it may also be
proposed to supply alternative fine sand(s) or a dedicated combined fine aggregate concrete
sand, incorporating both the Bell Bay manufactured sand and local Tasmanian fine sand into
one controlled product. For this reason other fine sand deposits are also presented later in
this report comparing them to those currently being used in the Sydney region.

e Cover Photo: View over Bell Bay Tasmania, from proposed Delta Dolerite deposit
Disclaimer:

Any reports, results or presentations produced or provided by C.Q.T Services Pty Ltd are
based on the information, drawings, samples and tests provided at the time and referred to.

C.Q.T Services Pty Ltd, it’s consultants and agents accept no liability for any damages,
charges, costs or expenses in respect of or in relation to any loss whatsoever arising either
directly or indirectly from the use of reports, results or presentations, the carrying out of
recommendations in the afore mentioned or the use of any goods or materials referred to.
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INTRODUCTION

This report forms part of an ongoing investigation into the suitability of a hard rock deposit located at
Bell Bay Tasmania for use in concrete, asphalt and sprayed bituminous road sealing markets. The
Bell Bay deposit is located northwest of Launceston, Tasmania and 8 kilometres southeast of the
town of Georgetown close to Bass Strait, Australia.

It is essentially a bowl shaped intrusive sill deposit of Dolerite which was formed from the cooling of
molten magma beneath the earth’s surface, resulting in a consistent hard rock source which is to be
mined for the production of high quality construction material aggregates.

Within the Bell Bay deposit there are three main identified Dolerite rock mass sectors; namely the
West Resource, East Resource and Central Resource separated by well defined fault zones. The
stage 1 testing program which is reported here was designed to identify the likely quality of the
materials within these three Dolerite sectors and predict the suitability of these materials to be
processed into construction aggregates. The fault zones within the deposit area were also
investigated to gain a better understanding of the interface between the Dolerite rock mass and
surrounding fault materials. See Maps- Appendix 1

It is expected that the outcomes from this report, combined with other geological investigations will
support the development of a dedicated mining plan for extraction and processing of the Bell Bay
Dolerite material to allow production of quality construction aggregates from the site.

Due to the high quality of the Dolerite within the deposit it is also proposed to transport construction
aggregates from this site by ship, into Sydney Harbour, for further road distribution across the
greater Sydney region. For this reason several comparisons are made, in this report, to existing
aggregate sources within the Sydney region which would be considered competing products to that
from the Bell Bay deposit.

BACKGROUND

Delta Materials designed and undertook a comprehensive Stage 1 drilling program of the Bell Bay
deposit which incorporated 21 bore holes drilled into the rock mass to prepare rock core samples for
further engineering testing. Representative samples from the 21 rock cores were cut into halves
longitudinally, with one half separated into composite subsamples C001 to C043 based upon the
visual characteristics of each sample group, while the remaining half was retained for further
reference. The composite subsamples were identified as Dolerite, Weathered Dolerite, Fault Zone
and Sediment. The results for the 43 composite samples are presented later in this report in
Appendices 2, 3, 4 and 5.

CQT Services Pty Ltd (CQT) were engaged to design, develop and oversee a targeted testing
program to be conducted on the halved rock core samples extracted by Delta from the Bell Bay
deposit, with a view to confirming the quality of the insitu Dolerite resource material.

The scope of this report provided by Delta Materials was:-

o To prepare a targeted stage 1 testing program of the Bell Bay deposit, to be undertaken by
an independent mining and geotechnical services company, Coffey Mining.

e Coordinate and support the testing process with regular result updates and interim reporting.

¢ Review and analyse the geotechnical results to confirm the compliance or otherwise of the
Dolerite materials with the requirements of relevant concrete, asphalt and potentially
sprayed bituminous spray sealed specifications
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The cores were secured from the Bell Bay deposit, logged, recorded and photographed

Figure 1- Bell Bay Deposit Figure 2- Capped Bore Hole

Figure 3- Selection of Composite Sub-Samples Figure 4- Core Box Identification

Each of the 21 holes was broken into 43 composite subsamples based upon a visual classification
scheme as provided by Delta — See Table 1 below.
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Half Drill Core Samples- Broken into Subsample Composites

Drill Hole From To Description Composite
0 36.8 fault zone C001
BB10-1 36.8 74.85 dolerite C002
74.85 164.3 sediment C003
0 28 fault zone C004
BB10-2 28 694 | fault zone C005
0 32.6 fault zone C006
BB10-3 32.6 59.5 dolerite C007
0 50.3 dolerite C008
BB10-4 50.3 125.5 | dolerite C009
0 27.8 weathered dolerite C010
BB10-5 27.8 741 dolerite C011
0 29.5 weathered dolerite C012
BB10-6 295 91.9 | dolerite C013
0 20.9 weathered dolerite Cc014
BB10-7 209 47.7 | dolerite Co15
5.2 50 fault zone C016
BB10-8 50 110.5 | dolerite Cc017
3 52.5 fault zone C018
BB10-10 52.5 1194 dolerite C019
12 59.9 fault zone C020
BB10-11 59.9 93 fault zone C021
93 109 dolerite C022
2.7 28.8 weathered dolerite C023
BB10-12 28.8 138.8 | dolerite C024
1.5 94.9 dolerite C025
BB10-13 94.9 173.3 | dolerite C026
BB10-14 8.7 133.65 dolerite Cc027
BB10-15
4 86.4 Weathered dolerite 028
BB10-16 0 119.87 dolerite C029
BB10-17 0 87.7 dolerite C030
BB10-18 33.2 82.4 dolerite C031
BB10-19 Weathered dolerite
12.5 72.6 C032
BB10-18 0 332 | fault zone | C033-NotTested |
0 67.2 fault zone C034
BB10-20 67.2 93.5 fault zone C035
93.5 117.6 dolerite C036
BB10-4 54.65 99.5 dolerite medium C037
104.9 122.8 dolerite , fine C038
57.9 116 dolerite, medium C039
BB10-12 123.1 138.65 dolerite, fine C040
0 53.4 fault zone C041
BB10-21 53.4 87.5 fault zone Cc042
87.5 113.2 dolerite C043
Table 1
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The cores were cut into halves longitudinally to allow half samples to be retained for further testing
or investigation if required at a later date. The half cores were shipped for further testing to:

Coffey Information Pty Ltd
ABN 92 114 364 046

Warabrook, Newcastle Laboratory

19 Warabrook Boulevard
Warabrook NSW 2304
Ph +61 2 4016 2300
Fax +61 2 4016 2380

Figure 5- Dolerite Half Core Prior To Testing

The half cores were fed through a laboratory jaw crusher to obtain sample sizes and fractions
required for subsequent engineering testing.

Figure 6- Coffey Laboratory Jaw Crusher Figure 7- Crushed Dolerite Post Coffey
Laboratory Jaw Crusher
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The Coffey lab crusher did not impart very good shape to the crushed rock particles, and it is
believed that improvement in some of the engineering properties of the samples, namely
AS1141.22- Wet Strength, Dry Strength and Wet/Dry Strength Variation, would be expected with
better shaped particles from a full scale crushing and screening plant under normal production
conditions. The small feed opening of the Coffey laboratory jaw crusher, pictured above, meant
some particles had to be broken by hammer etc,prior to being fed into the crusher. It was also noted
that the cooling joints within the Dolerite core samples may have influenced the crushed rock shape
obtained. Particular attention may be required in any subsequent full scale plant to impart adequate
shape to the coarse and fine aggregate particles.

Figure 8- Small Coffey Jaw Crusher Opening

The testing program designed by CQT was intended to incorporate the requirements of Australian
Standards AS2758.1- Concrete Aggregates, AS2758.2- Sealing Aggregates and AS2758.5 Coarse
Asphalt Aggregates, along with other relevant specifications. See Table 2 below.

The results of the property tests undertaken by Coffey Information are summarised in Appendices 2,
3 and 4 with all relevant NATA endorsed certificates attached in Appendix 5

Particle Size Distributions (gradings- AS1141.11) of the composite samples were undertaken as part
of this stage 1 testing program, however they are a function of the laboratory jaw crusher, and may
not reflect the production gradings produced from a future dedicated fixed quarry plant on the Bell
Bay site.

Preliminary material testing and concrete trials were also previously conducted on surface samples
of Dolerite retrieved from the Bell Bay site. Some of these results are also presented here in
Appendix 2 — ‘Sample A Results and Summary’ - and confirm that the Dolerite material is of a very
high quality when little or no weathering is present.
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CQT TEST PROGRAM — STAGE 1

Aust Approx
Standards Test Specification Comments
Limits
: : Is obtained from grading to AS1141.11 and indicates
Materials Finer
AS1141.12 Than 75um (%) <4%' potential deleterious fines which may affect strength or
shrinkage
Is a function of the crushing equipment and how
. . material is fed into it? It may also be affected by the
AS1141.14 Partlcle(sl;ape 21 <35% feed rock itself with cooling joints influencing the way
¢ the rock may fracture favouring one direction over
another.
Wet/Dry Strength <25% Indication of potential rock durability and water
Variation (%) sensitivity
AS1141.22-
Wet / Dry Wet Strength (kN) >100kN Indication of rock strength when saturated internally
Dry Strength (kN) >150kN Indication of rock strength when oven dry.
Apparent Particle >2 5t/m3 2 Density of one solid m3 of rock excluding any internal
Density (t/m°) : voids
AS1141.5 - Particle Density >2 5t/m3 2 Density of one solid m3 of rock in its dry state with all
Particle Dry (t/m3) ] internal voids dry
Density & Particle Density >2 5t/m3 2 Density of one solid m3 of rock in its Saturated Surface
Water SSD (t/m3) ) Dry state with all internal voids saturated
Abs:_rption Indicator of rock quality, as softer less durable rocks
(Fine) Water Absorption <2.5% 3 tend to absorb more water in general. (Some
(%) o7 exceptions exist - vesicular aggregates like Blast
Furnace Slag etc.)
Apparent Particle >2 5t/m3 2 Density of one solid m3 of rock excluding any internal
Density (t/m°) : voids
AS1141.6.1 Particle Density 2 5/m3 2 Density of one solid m3 of rock in its dry state with all
- Particle Dry (t/m3) ) internal voids dry
Density & Particle Density >2 5t/m3 2 Density of one solid m3 of rock in its Saturated Surface
Wate|: SSD (t/m3) ) Dry state with all internal voids saturated
Absorption Indicator of rock quality, as softer less durable rocks
(Coarse) Water Absorption <29 tend to absorb more water in general. (Some
(%) ° exceptions exist — vesicular aggregates like Blast
Furnace Slag etc.)
. o _ Indicator of likely uncontrolled expansion of rock if
AS1141.24 Socélgtrlr:lg:‘legrs\ate <<96£; _BC1’B2 placed in rich sulphate solution such as sea water or
¢ brine solution.
AS1141.23 LA Value <30% Indicator of abrasion resistance of the rock within a
. ° given size fraction
Chlorides within the rock itself which can be liberated
Chlorides Report >0.01% by acid solution- used in specification but may not be
P e realistic in estimation of free chlorides in insitu
concrete etc.
AS1012.20
Sulphates within the rock itself which can be liberated
by acid solution- used in specification but may not be
o
Sulphates Report >0.01% realistic in estimation of free sulphates that may
contribute to expansion
AS1141.40, Polished Agg Specified >44 Indication of the propensity of the rock to become
41. 42 Friction Value Preferred > 48 smooth (polish) by the application of an abrasive load.

Table 2

6
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Note: 1. <4% was selected as AS1141.13- material <2um specifies that if the
%material<75um is less than 1% for coarse and less than 4% for Fine aggregates no
further testing is required. l.e. The risk of clay bearing minerals causing expansion to
concrete is considered minimal. As the composites are an “all in” coarse and fine
material the 4% limit on <75um is selected here.

2. The >2.5 t/m3 limit was selected as competitive aggregate products in the Sydney
market would generally exceed this figure. The minimum requirement of >2.1 t/m3
applies in relevant specification to define lightweight aggregates, (at <2.1t/m3).

3. The water absorption limits were selected to best reflect the preferred maximums for
aggregates supplied into the Sydney market.

RESULTS DISCUSSION

The Bell Bay Dolerite results, within this report, were obtained from the testing of samples of the
Stage 1 drilling program conducted by Delta. Weathering was identified within different locations of
the Dolerite rock deposit and the subsequent Stage 2 drilling program is proposed to further identify
the location and extent of this weathering such that the quantity of sound Dolerite can be more
accurately determined. The use of predominantly angled bore holes in Stage 2 drilling is expected
to provide a better means of establishing the location and extent of weathering within the Dolerite
rock mass. Appendix 1 of this report contains a map of the proposed Stage 2 drilling program and
the intersection of the proposed holes with the existing Dolerite rock masses and proposed fault and
weathered zones.

As can be seen by the test results in Appendices 2, 3 and 4 of this report along with the Hard Rock
Comparison in Table 3 below, the Bell Bay Dolerite rock mass appears to have comparable source
properties to the major hard rock deposits which are currently being used or planned to be used in
the greater Sydney region.

The Bell Bay Dolerite Material — (West, Central and East Resources) appears to be:
e Hard and strong, (Av Wet Strength ~276kN),
¢ Dense and Fine grained (Coarse P.Density (SSD) ~2.88t/m3 and W.Abs ~0.88%),
¢ With sound crushed fines (Fine- P.Density (SSD) ~2.79t/m3 and W.Abs ~2.34%),
e Durable (Wet/Dry Varn ~12.5%, LA~13% and Sodium Sulphates < 3%),
e Good resistance to polishing (PAFV ~49 Av),
e Low Acid Soluble Chloride ( Reported <0.01%) with Sulphate (Reported ~0.08%) and

¢ Low percentages of crushed fines (Av <75um~2%)

The Bell Bay Estimated Resource Material- (Dolerite & Weathered Dolerite from

West, Central and East Resources) appears to be:
e Hard and strong, (Av Wet Strength ~266kN),
¢ Dense and Fine grained (Coarse P.Density (SSD) ~2.87t/m3 and W.Abs ~1.13%),
¢ With sound crushed fines (Fine- P.Density (SSD) ~2.79t/m3 and W.Abs ~2.59%),
e Durable (Wet/Dry Varn ~15%, LA~14% and Sodium Sulphates ~4%),
e Good resistance to polishing (PAFV ~49 Av),
¢ Low Acid Soluble Chloride ( Reported <0.01%) with Sulphate (Reported ~0.08%) and

e Low percentages of crushed fines (Av <75um~2.5%)

7
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The Bell Bay Total Combined Material- (All Results)- appears to be unsuitable for concrete despite
some good results:

e Hard and strong on average, (Av Wet Strength ~221kN),
e Moderate Density / Water Absorptive (Coarse P.Density (SSD) ~2.74t/m3 and W.Abs ~2.28%),
e Poor Crushed Fines (Fine- P.Density (SSD) ~2.66t/m3 and W.Abs ~4.32%),

e Durability Questionable (Wet/Dry Varn ~20%, LA~17% and Sodium Sulphates ~12%),

¢ Polishing (unknown- expected to be poor in durability),

e Low Acid Soluble Chloride (Reported <0.01%) with Sulphate (Reported ~0.07%) and

¢ Moderate percentages of crushed fines (Av <75um~3.8%)

Some of the material within this group, principally from the Fault Zone, would not be suitable for
use in concrete asphalt or sealing applications.

Note: The conclusions drawn from this data are based upon the results and information available at the
time of writing this report and may change as further results become available in subsequent stages of
investigation.

Bell Bay Dolerite vs. Other deposits

When comparing the Bell Bay Dolerite material with other deposits, currently in use or planned for
future use in the Sydney market, only typical source properties are considered here, as the effects of
quarry crushing, screening, blending, washing and related handling processes on final aggregate
properties cannot be easily predicted.

The major aggregate hard rock deposits which are currently being used in the Sydney region are
from the:

o Central Coast- New South Wales- Basalts- (~1hr by road North of Sydney)

e lllawarra Region- New South Wales- Latites-(~1.5hr by road South of Sydney)

Future hard rock deposits are believed to be coming into Sydney either by rail or road from the:
o Marulan Region- New South Wales- Ignimbrites/Rhyolites/Tuff (~2hr by road Sth of Sydney)

It should be noted from the comparisons drawn below between the Bell Bay Dolerite Material and
current or future Sydney sources — (see table 3)- Bell Bay Dolerite appears to be:

o Of similar rock strength: Av Wet Strength ~270kN vs. 255-380kN,
e Comparable C. P.Density: (SSD) ~2.8T/m3 & W.Abs ~0.88% vs. 2.7-2.95{/m3 & 0.7-1%,
e Comparable F. P.Density: (SSD) ~2.79T/m3 & W.Abs ~2.34% vs. 2.65-2.9t/m3 & 2-2.2%,

e Comparable Durability: Wet/Dry ~12.5% vs. 5-18%, LA~13% vs.11-17% & Sodium
Sulphates< 3% versus 0.5 to 1%- well below 6% specification),

e Good resistance to polishing: PAFV ~49 Av vs. 43-51,
e Low Acid Soluble Chloride: Reported <0.01% vs. 0.01-0.15%
¢ Sulphate levels comparable or lower: Reported ~0.08% vs. 0.005%-0.2%

It would appear from the comparisons made that the Bell Bay Dolerite was very similar to those
aggregates currently being used or proposed to be used in the Sydney region in the future.
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Hard Rock Deposit Comparative Assessment- Bell Bay Dolerite

Proposed
new deposit
Hard Rock Deposits used in the Sydney Concrete and Asphalt markets for use in
Sydney
market
Ignimbrite Comments/
Sth Coast e
) S Latites- TUf.f J Dolerite Spegification
Basalts NSW Rhyolites-
Property Aust Std NSW
Central lllawarra
i Marulan Bell Bay-
Coast Region
NSW NSW NSW TAS
Stx\a/r?;th 350kN 280kN 255kN 270kN >100kN- All OK
Dry Strength | AS1141.22 520N [ 320kN 280kN 300kN | Not Specified
Wet/Dry Var 5% 18% 9% <10% <25%- All OK
PAFV Min 44 Limit- C.
AS1141.40, 43 51 50 49 Coast basalt can
A1, .42 .
be an issue here.
LA Abrasion | AS1141.23 11% 14% 17% 14% <30%- All OK
Sodium <6% - If this
o
Sulphate | rq114124 | 050% | 0.60% 1% B ©7Coeds 670 may
Soundness be expansive
issues in concrete?
Chlorides <0.15 - Central
<0.15% <0.15% <0.01% <0.01% Coast Basalts-
Sometimes High
Sulphates <0.08% is
AS1012.20 considered by the
<0.2 <0.2 0.005 <0.08% report author to be
within accepted
range.
partice >2.1- All OK
(SSD)y 290t/m3 | 2.65t/m3 | 2.65t/m3 2.79t/m3 | >2.5- Preferred- All
AS1141.5- OK
Fine
Water 2.20% | 2.00% 2% 2.34% | <2.5%- All OK
Absorption
Particle >2.1- All OK
Density AS1141.6.1 295t/m3 | 2.70t/m3 | 2.70 t/m3 2.88t/m3 | >2.5- Preferred- All
(SSD) c OK
Water - Coarse
. 0.70% 1.20% 1% 0.88% <2%- All OK
Absorption
Table 3
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In addition, as the Particle Density of the Bell Bay Dolerite is high at 2.8 to 2.9t/m3, it would follow
that low drying shrinkage properties would be expected (to AS1012.13), when used in concrete,
similar to those obtained when using the Central Coast Basalts. This would make the Bell Bay
Dolerite a very important and highly sought after aggregate for use in Sydney for highly valued
infrastructure projects where shrinkage is specified as a critical design requirement for short or long
term concrete performance. Preliminary testing also provided in this report, see Appendix 2, confirm
that an AS1012.13 concrete drying shrinkage test conducted on the Bell Bay Dolerite achieved a 56
day drying shrinkage result of 490 us at 56 days, in trial mix, which is comparable to that of the
Central Coast Basalt deposits and approximately 100 to 150us lower than comparable Rhyolite,
Rhyodacite or Latite deposits from the Marulan, Newcastle or lllawarra regions surrounding Sydney.

With suitable extraction, crushing, screening and processing it is expected that adequate removal of
the potentially water absorptive materials within the Bell Bay Dolerite rock, would be possible prior to
the production of high quality aggregates. A rigorous technical support and testing program will
ensure this remained the case into the future.

A Total Sand Solution

The Sand Summary Comparative Assessment Table 4 below suggests that the North eastern
Tasmania and South Australian sands appear to also be comparable to those already in the Sydney
market. It is expected therefore that either of these sands could be combined with the Bell Bay
Dolerite, in a well designed concrete or asphalt mix to provide high performing products to the
Sydney market or beyond. Either as a blended single concrete sand or post blended at a clients
batch plant, with a Bell Bay Dolerite manufactured sand, it would appear that a total aggregate
solution may be possible with further work.

The percentage replacement of Bell Bay manufactured sand for natural fine sand will depend on the
physical properties of both and the concretes or asphalts for which they are to be used. It may be
then that the properties of a combined sand product may allow a market advantage to Delta
customers by reducing the handling to a single sand allowing a potentially customised sand solution
to be obtained. Further testing will be required to develop this concept further, along with the design
and manufacture of a premium manufactured sand product(s).

10
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Sand Comparative Assessment- TAS and S.A. Fine Sands

Sands used in Sydney Concrete and Asphalt market Proposed New Sands for Sydney Market
Dredged / Washed Ripped Sandstone - - Comment
N.East. omments Comments
Rocla Rocla e Clarence Somersb TAS S.Aust | on on South
Sieve (mm) s y sand | Northeastern .
sand . Australian
R Salt Tasmania sand
Kurnell Fine Fine Fine Fine | sand
Terrace Ash
4.75 100 100 100 100 100 100 99 Gradi Gradi
2.36 100 100 100 98 99 100 94 Si:j‘”;r‘?o Si:j‘”;r‘?o
1.18 100 100 100 92 94 100 82 typical fine typical fine
0600 97 97 100 72 82 93 64 dune Sands dune Sands
0.300 52 55 49 31 32 27 38 used in used in
0.150 1 1 0 9 6 1 12 Syd_ney Syd_ney
0.075 0 0 0 4 1 0 4 | basin basin
Not tested
but 3 to 4%
passing
75um
Not tested fraction so
but 0% some clay
passing and or silt

Clay & Silt 0 0 0 8 8 Not Not 75um may be

(%) Tested | Tested | fraction so expected.
little or no Note Pl tests
clay and silt done
expected indicate non-

plastic

suggesting

little or no

clay present.
No fines in .

Some fines
< 75um in < 75um

Mat <75um fraction - low fractionuma

M 0 0 0 0 1.2 0% 3% | water Y

(%) affect water
demand .

. demand in
expected in
concrete
concrete
Not
expected to
Organic No issue be an issue
" Pass/ Not . .
Impurities Pass : Pass Pass Pass Pass with potential | as sand
. Fail Tested .

(Pass/Fail) staining appears
visually
clean

Particle 25 25 Particle Particle
Density 2 6 25-26 2 6 2.53 2.45 2.58 2.61 Density Density
(T/m3) ) ) Typical Typical

Ab\évoe:tetiron Water Water

(O/F; 0.5% 0.6 0.6 1.2% 1.1 0.60% 0.60% | Absorption Absorption

° Typical Typical
Table 4
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‘ !‘ Bell Bay TAS- Stage 1- Results Report - September 2010

CONCRETE QUARRY TECHNICAL
SERVICES M

C.Q.T Services Pty Ltd

CONCLUSIONS AND RECOMMENDATIONS

When considering the overall Bell Bay deposit, including all results from The West, Central and East
Resources, in general the Dolerite source appears to comprise of; dense rock of very high quality in
places, some lightly weathered material in others and some heavily weathered and faulted material
which is underlain by poor sedimentary layers. Providing the variable rock quality across and within
the deposit is considered and managed, within a targeted quarry mining plan, it is expected that
significant quantities of high quality aggregates could be manufactured on the site.

Based upon the information provided, it is believed by the report author that the Bell Bay Dolerite
has the potential to be a significant resource for use in the Sydney market, with source quality
properties comparable to the existing hard rock deposits in use, or those proposed for the future.

After the establishment of a dedicated crushing screening and processing plant it is expected that a
full range of construction aggregates and roadbases can be produced at Bell Bay with the potential
to provide, via marine delivery, high quality aggregate product(s) into the Sydney market and
beyond. Additional testing and verification would be required however to progress this further.

It is anticipated, after the completion of the proposed second stage drilling and test program, a
better understanding of the spacial extent and variability of the quality and quantity of the Bell Bay
Dolerite resource will be obtained, leading to a clear plan for future processing requirements to
produce high quality aggregate products.

Yours Faithfully

Pholistads.

M van Koeverden

B.E. (Civil), M.l.E Aust, C.P Eng, NPER
Director

Concrete, Quarry, Technical

C.Q.T Services Pty Ltd

Ph: 02 4945 0882

Fax: 02 4945 0883

Mob: 0431 400933

Email: michael.cqgt@optusnet.com.au

20 September 2010
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Material Testing

information
SPECIALISTS IN SCIENTIFIC TESTING SOLUTIONS

Project:

Note: Bell Bay Dolerite - Dolerite Test Results

120

Source:

Bell Bay TAS

Sample ID Extra Testing
AS1141.12 AS1141.5 - Particle Density & Water Absorption AS1141.6.1 - Particle Density & Water Absorption AS1141.40, .41
Aust Standards (Obtained from | AS1141.14 AS1141.22- Wet / Dry ’ . e AS1141.24 | AS1141.23 AS1012.20 Ty
(Fine) (Coarse) .42
AS1141.11)
1 2 H
Specification Limits <4%° <35% <25% >100kN >150kN >2.5T/m3 >2.5T/m3 >2.5T/m3 <2.5% >2.5T/m3 >2.5T/m3 >2.5T/m3 <2% <9% <30% Reg‘_’;,tleo/(: g Rep;r;:; g >48> :,:er;lel:‘red Comments
. Wet/Dry Apparent . . Apparent . . .
W/O . . Particle Wet Dry ) Particle Particle Water ) Particle Particle . Sodium .
Location: & Lab.Sample No. Materials Finer Shape 2:1 s"‘?"?"‘ Strength | Strength Partn?le Density Dry |Density SSD| Absorption Partple Density Dry [Density SSD Water Absorption Sulphate LA Value Chlorides Sulphates P(.)"s.hed Agg
MAT:WARA10S Than 75um (%) Variation Density Density (%) Friction Value
Lot # (%) (%) (kN) (kN) (W) (tim3) (tim3) (%) (W) (tim3) (t/m3) Soundness
C002 04367 2.8 40 28.8 262 368 2.89 2.64 2.73 3.20 2.90 2.81 2.84 1.1 4.9 15 <0.001 0.041 -
Ccoo7 04372 4.8 21 16.0 283 338 2.81 2.40 2.54 6.10 2.90 2.78 2.82 1.5 8.9 15 <0.001 0.046 -
C008 = § 05273 2.0 40 16.0 257 307 2.70 2.75 2.84 1.90 2.97 2.9 2.92 0.8 4.1 14 <0.001 0.090 -
C009 T 0 o 05274 1.1 33 12.0 270 305 2.78 2.82 2.90 1.50 2.99 2.95 2.96 0.5 3.1 13 <0.001 0.097 -
C011 TS 05276 2.7 18 18.0 267 326 3.08 3.15 3.32 2.40 2.95 2.89 2.91 0.7 1.4 14 <0.001 0.084 -
C013 = S 05278 2.2 13 1.0 273 276 2.28 2.24 2.26 0.90 2.95 2.9 2.92 0.6 0.7 14 <0.001 0.093 -
C015 05925 2.8 26 7.0 237 255 2.73 2.77 2.85 1.60 2.87 2.79 2.82 0.9 1.2 11 0.002 0.063 -
Cco17 05927 2.2 21 22.0 219 281 2.62 2.08 2.29 9.90 2.83 2.74 2.77 1.1 2.3 11 <0.001 0.066 -
C019 05929 2.7 27 20.0 279 350 2.91 2.74 2.80 2.10 2.88 2.75 2.80 1.6 4.6 13 <0.001 0.074 -
C022 05932 3.0 33 18.0 328 398 2.80 2.85 2.94 1.70 2.92 2.83 2.86 1.0 1.6 16 0.001 0.079 -
C024 06926 2.6 24 10.0 309 343 2.93 2.77 2.82 1.90 2.97 2.90 2.93 0.8 2.3 13 0.002 0.061 -
C025 06927 0.9 26 9.0 286 314 2.98 2.84 2.89 1.60 2.99 2.94 2.96 0.5 1 14 0.004 0.082 -
C026 06928 0.4 27 9.0 271 299 2.96 2.85 2.89 1.30 2.83 2.78 2.80 0.6 1.5 14 0.002 0.078 -
Cco027 06929 1.7 28 8.0 289 315 2.92 2.74 2.80 2.20 3.00 2.92 2.95 0.8 34 14 0.002 0.073 -
C029 07726 2.1 27 17.0 275 333 2.94 2.80 2.85 1.70 2.95 2.88 2.90 0.8 1.6 11 0.003 0.098 -
C030 5 07727 1.5 20 11.0 284 318 2.95 2.83 2.87 1.40 2.93 2.84 2.87 1.1 1.5 13 0.003 0.086 -
C031 55 07728 1.6 29 9.0 275 303 2.88 2.78 2.82 1.20 2.84 2.77 2.80 0.8 1.4 13 0.005 0.097 -
C036 B & 07733 3.2 29 18 243 298 2.86 2.53 2.64 4.60 2.90 2.68 2.76 2.8 12.8 12 <0.001 0.083 -
C037 = z— O 07734 - - - - - - - - - - - - - - - - - 47
C038 < S 07735 - - - - - - - - - - - - - - - - - 50
co39_ ES 07736 - - - - - - - - - - - - - - - - - 47
Cc040 = 07737 - - - - - - - - - - - - - - - - - 50
C043 07740 1.6 18 2 280 285 2.92 2.72 2.79 2.50 2.84 2.80 2.81 0.5 3.7 15 <0.001 0.100 -
Arithmetic Max 4.80 40.00 28.80 328.00 398.00 3.08 3.15 3.32 9.90 3.00 2.95 2.96 2.80 12.80 16.00 0.01 0.10 50
Arithmetic Min 0.40 13.00 1.00 219.00 255.00 2.28 2.08 2.26 0.90 2.83 2.68 2.76 0.50 0.70 11.00 0.00 0.04 47
Arithmetic Average 2.21 26.32 13.25 273.00 316.42 2.84 2.70 2.78 2.62 2.92 2.83 2.86 0.97 3.26 13.42 0.00 0.08 49
Note: 1 |AS2758.1 specifies that Chloride ion contents in excess of 0.01% shall be reported, but this may not mean the aggregate will exceed the 0.04% max limit for an aggregate combination in concrete
2 |AS2758.1 specifies that Sulfate ion contents in excess of 0.01% shall be reported, but this may not mean the aggregate will exceed the 5% by mass of portland cement in 1m3 of concrete containing this aggregate
3 AS1141.13- material <2um specifies that if the %material<75um is less than 1% for coarse and less than 4% for Fine aggs no further testing is required. i.e. The risk of clay bearing minerals causing expansion to concrete is considered minimal. As the composites

are an all in coarse and fine material the 4% limit on <75um is selected here.

C.Q.T Services Pty Ltd-

Appendix 2.0
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Cotiey information ABN 92 114 364 046
Trading as
Ph 9738 3822

TESTRITE

Fax: 9743 2860 CONSTRUCTION MATERIALS TESTING

LABORATORY TRIAL MIX - REPORT
CONCRETE (A.S.1012.2) A

2 Rothwell Ave (PO Box 32%)

CONCORD WEST NSW 2138

Form Mo CR1IN RevNoow

| fus doeumeniois

issued in accovdinee
NATA witih AT AS
v acereditation
CLIENT: COffEY Mmmg e reguirernenis
TECHNICAL Laboyatory
COMPETENCE Acereditation Mo, 844
PROJECT: A,
DATE OF MIXING: 17.07.2009
| I
0B No. 78370 VOL. OF BATCH; 0.020m" I MIX IDENTIEICATION. Al
MIX DESC
Materiai |  Size Description &lor Nom Trial | SSD | Act | Adjusied Actual
| Source S50 Mass M/C MiC Kag Adjusted
- kg/m® | SSDkg | % % SSD kg/im’®
Cement GP Biue Circle 270 5.40 5.40 270
SL Berrima |
Flyash Fine Eraring 100 2.00 I 200 100
Grade _ |
Coarse A8 0+132 510 I 1020 08 | 03 18 15 510
Agg. -13.2 +8.5 240 | 480 08 | 03 4.78 240
9.5 +4& 75 250 | 500 08 | 03 408 250
| | :
Fire L Man, 300 6 00 18 \ 0.7 503 300
Agg. Sand |
Fine | Kurnell 515 10.30 \ 11 ' 58 10.78 515
|  Sand ! |
Admixtures | WRDA Pozz 300 R 1110ml | 222ml ! \ 722 ml 1111 ml
s |
B ' | i |
| — |
Water Mains 174 Lt 3.48 \ ‘ ‘ 216 174 Lt

TYPE OF MIXER' Bennett Lab. Pan. ...
MIXER INV. No: 1467 . ..o
TIME OF COMMENCEMENT OF MIXING:
NAME OF TESTING OPERATORS: P. Sheen.

NAME P SHEEN

MIX ROOM TEMP. 23°C
CONCRETE TEMP 16°C
1 .00pm

,"':;“’,f‘ . __{T,‘/"‘//;I.ZL—-‘—"

L S

APPROVED SIGNATORY
Date:

THIS REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL.

Appendix 2

20.07.2008



N4 A

Concrete Test Report

htd

Testrite ABN 92114364046

4 Rothwell Ave, (P.O Box 329)
Concord West NSW 2138
Phone; 02 9736 35922 Fax (12 9743 5800

Report No: CON:78367
Issue No: 1

Client: Coftey Mining
Coffey Business Centre 2 Merville St
HOBART TAS 7000
Australia

Project: Project - A

Supplier: Laboratory Trial Mix

This dotument & assusd InSccsrddnes with MATAH's
acsradtEian requirements

/\

NATA
v e

A i ary: John Hey
NATA Accredited pproved Signatory! John Hewling
Laboraloly Number:

B4 Date of Issue. 14.08.09
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

COMPRESSIVE STRENGTH OF CONCRETE CYLINDERS

Details of Sampled Concrete

Date & Time  Truck No
Ex Plant Time

Plant Name Grada(MPa) Maois
Docket Mo Aggimm)  Stump

Spacimen
Ident,

Dimensjenn
{mrmy

Std
Curing Curing

Initial

Type UDateof

Concrete Specimens and Results

Age Strangth Mark Fall Location & Remarks

ol Test  (days) (MPa) Mede

1 Ssmphng iy pecprdance with AS 1
s Shimp Tast in agcordance wilh AS 1092 31

I Cempagusn Dy Inlerear Vimraion,

4 1ol Ce " dange with AS 1012 81 Clause 52 2

= Gixrdard CUARG 0 sccorgante wil AS 10728 1 Clise 33(7)

= Gagpmy R - Ruster § Solphur

7 Comprossive Sirenginn acootdance willl AS 10129

& Moisture Condilicn S50 unless otherese staleo - A5 112 521

T comerete not sampled By s laboratory Data regnned on el cuning . ¢onxiclencs and
tee! s et caversd fy thes laboratony Iharelors mo -l mEy nob Gepy

age at

Marks N = Stancard mars

Load | Frog. Sampled Product Code Slump{mm) (mm) Ave (hrs) (days) Cap
Laad BatchNo Compa Diamator Height
17.07 09 Laboratory 32 783871 100.5 199 23 2 S 200708 3 185 N N TnalMix-Al
13:00 1310 100 TB3G6TVZ 1010 198 f S 240708 7 320 N N
100 vV 7B267\3 100.8 198 27 S 140808 283 440 N N
TEAGTV 1003 148 2 S 140808 28 450 N N
TEIGT\S 1007 197 55 5 110908 56 520 N N
NOTE
Mass Per Unit Volume 2530 kg/m3
The following AS 1012 Standard Test Methods apply
To the above resulls
Mass Per Unit Volume of Fresh Concrete: Method 5
Notes Remarks

Form e 1BSREVIDD (e} QESTLan oy 5

Appendix 2

nachaJEST cam

Page 1 of 1




ROADS AND TRAFFIC AUTHORITY NSW

File: S001822 Pan 1 Matarials Technology Section
Unit H, 75 5t. Hilliers Rd, Auburn, NSW. 2144,

Drying Shrinkage Record No. 599 (Ph B745-6040. Fax. 8745 8093)

MEASURING LABORATORY TEST REPORT

RTA

Project: Coffey Mining Project No: §5001822

Reference  Order No: 04913
Docket No:  N/A
Client: Testrite Laboratories

Address PO Box 329. Concord West. NSW. 2138

Sampling Method: Refer to note
Date of Receipt: 22/07/2009
Concrete Supplied By: T/IM
SAMPLE DETAILS Mix Type: Trial Mix — A1
Damage to specimens: No damage
Date Moulded: 17/07/2009
Date of Initial Measurement: 24/07/2009

Client Sample |dentification: 78368

AS1012.13. Determination of the Drying Shrinkage of
concrete samples prepared in the tield or In the

|aboratory. (except Clauses 7.1, 7.2, 7.3) Shrinkage (microstrains)

Date Due for Maasurement Air Drying Time (Days) 783681 7836812 78368/3
31/07/2009 7 180 180 160
710B/2009 14 280 280 260
14/08/2008 21 agn 380 340
21/08/2009 28 400 400 370
18/09/2009 56 480 500 480

Average
180
280
370
390

490

Mote: The above results represent the aclual specimens tested, Testing was done in accordance with AS1012.13, 7.4 Drying
and Measurement of Specimens, only. Clauses 7.1, 7 2 and 7.3 Sampling, moulding and initial curing was carried oul by the

client
N s ya Report Date 26/10/2009
NATA accreditation FequirTments. e L
f Ageredin Compliange with
‘f i\;nnrr: 1?9{:1‘? T ALy

TECHNCAL  Arcerilitation No: 259 .
REIRICEUE Approved Signatory

This docwment ghall not be repredused, execpt in fall.

Appendix 2

Page 1 of 1



Coffey Inforrmation ABN 92 114 364 046 4 Rothwell Ave (PO Box 325)

Trading as TESTRITE

Ph 87363922 Fax' 9743 5860 CONSTRUCTION MATERIALS TESTING CONCORD WEST N8W 2138

TEST REPORT: Hardened Cement Concrete
Sulphate & Chloride lon Content.
AS.1012 20.

CLIENT: Coffey Mining (Hobart) DATE: 17.08.20009.

PROJECT: A1. Concrete Laboratory Trial Mix
Job Nos. 78367 to 78370.

* for Chemical Analysis see attached Watertest Report Job No. WU 0754.

RESULTS:
TJab No. Mix Ident. ‘ Date | CI %by i SO; % by | CI S0; % i
| Cast | DryMass | Dry Mass Kg/m* = To Cement |
. 1 | of - of (See Note 1)
- [ [ Concrete. | Congcrete | ‘
- . \ ! I ; ;
| 78368A A1 ! 17/07/09 : ooz | 015 | 008 0.96 |
| —— .
Notes.

1) Cement taken as total cementitious (i.e. Cement + Flyash)

/

Signed:
P.W. Sheen

Date: 17.08.2009

Appendix 2
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Material Testing

information
SPECIALISTS IN SCIENTIFIC TESTING SOLUTIONS

Project:

120

Source:

Bell Bay TAS

Note: Bell Bay Dolerite - Estimated Resource Test Results

Sample ID Extra Testing
AS1141.12 AS1141.5 - Particle Density & Water Absorption AS1141.6.1 - Particle Density & Water Absorption AS1141.40, .41
Aust Standards (Obtained from | AS1141.14 AS1141.22- Wet / Dry . AS1141.24 | AS1141.23 AS1012.20 Ty
(Fine) (Coarse) .42
AS1141.11)
1 2 H
Specification Limits <4%° <35% <25% | >100kN | >150kN | >2.5T/m3 >2.5T/m3 >2.5T/m3 <2.5% >2.5T/m3 >2.5T/m3 >2.5T/m3 <2% <9% <30% Rez?or:eo: > Rep:g:; > o4 8> ::eTeI:re g Comments
. Wet/Dry Apparent . . Apparent . . .
\We] . . Particle Wet Dry ) Particle Particle Water ) Particle Particle . Sodium .
Location: & Lab.Sample No. | Materials Finer Shape 2:1 St"?"?"‘ Strength | Strength Partple Density Dry |Density SSD| Absorption Partple Density Dry |Density SSD Water Absorption Sulphate LA Value Chlorides Sulphates Pc.>l|s..hed Agg
MAT:WARA10S Than 75um (%) Variation Density Density (%) Friction Value
Lot # (%) %) (kN) (kN) () (tm3) (ttm3) (%) () (ttm3) (ttm3) Soundness
C002 04367 2.8 40 28.8 262 368 2.89 2.64 2.73 3.20 2.90 2.81 2.84 1.1 4.9 15 <0.001 0.041 -
C007 04372 4.8 21 16.0 283 338 2.81 2.40 2.54 6.10 2.90 2.78 2.82 1.5 8.9 15 <0.001 0.046 -
C008 = 05273 2.0 40 16.0 257 307 2.70 2.75 2.84 1.90 2.97 2.9 2.92 0.8 4.1 14 <0.001 0.090 -
C009 S o 05274 1.1 33 12.0 270 305 2.78 2.82 2.90 1.50 2.99 2.95 2.96 0.5 3.1 13 <0.001 0.097 -
Cc0o10 E § 05275 6.8 12 87.0 10 77 2.29 2.53 3.00 10.30 2.61 2.25 2.39 6.2 36.8 38 0.016 0.033 -
C011 X 05276 2.7 18 18.0 267 326 3.08 3.15 3.32 2.40 2.95 2.89 2.91 0.7 1.4 14 <0.001 0.084 -
C012 2:: © 05277 3.0 29 23.0 220 284 2.90 2.67 2.75 3.00 2.95 2.85 2.88 1.1 5.5 12 <0.001 0.080 -
C013 = 05278 2.2 13 1.0 273 276 2.28 2.24 2.26 0.90 2.95 2.9 2.92 0.6 0.7 14 <0.001 0.093 -
C014 =] 05924 3.0 33 19.0 239 294 2.84 2.87 2.93 1.10 2.81 2.7 2.74 1.5 3.4 13 0.029 0.100 -
C015 5 o 9 05925 2.8 26 7.0 237 255 2.73 2.77 2.85 1.60 2.87 2.79 2.82 0.9 1.2 11 0.002 0.063 -
Cco17 lc S O 05927 2.2 21 22.0 219 281 2.62 2.08 2.29 9.90 2.83 2.74 2.77 1.1 2.3 11 <0.001 0.066 -
C019 é NS 05929 2.7 27 20.0 279 350 2.91 2.74 2.80 2.10 2.88 2.75 2.80 1.6 4.6 13 <0.001 0.074 -
C022 = 05932 3.0 33 18.0 328 398 2.80 2.85 2.94 1.70 2.92 2.83 2.86 1.0 1.6 16 0.001 0.079 -
C023 = 06925 0.7 27 26.0 270 201 2.87 2.75 2.67 4.10 2.93 2.84 2.87 1.1 15.6 16 0.003 0.056 -
C024 S 06926 2.6 24 10.0 309 343 2.93 2.77 2.82 1.90 2.97 2.90 2.93 0.8 2.3 13 0.002 0.061 -
C025 % S 06927 0.9 26 9.0 286 314 2.98 2.84 2.89 1.60 2.99 2.94 2.96 0.5 1 14 0.004 0.082 -
C026 < 06928 0.4 27 9.0 271 299 2.96 2.85 2.89 1.30 2.83 2.78 2.80 0.6 1.5 14 0.002 0.078 -
Cc027 EE 0 06929 1.7 28 8.0 289 315 2.92 2.74 2.80 2.20 3.00 2.92 2.95 0.8 3.4 14 0.002 0.073 -
C028 = 06930 4.4 19 16.0 237 283 2.89 2.71 2.78 2.30 2.96 2.81 2.86 1.9 10.8 15 0.002 0.075 -
C029 & ' 07726 2.1 27 17.0 275 333 2.94 2.80 2.85 1.70 2.95 2.88 2.90 0.8 1.6 11 0.003 0.098 -
C030 S 07727 1.5 20 11.0 284 318 2.95 2.83 2.87 1.40 2.93 2.84 2.87 1.1 1.5 13 0.003 0.086 -
C031 =) 07728 1.6 29 9.0 275 303 2.88 2.78 2.82 1.20 2.84 2.77 2.80 0.8 1.4 13 0.005 0.097 -
C032 o 07729 3.1 21 18.0 255 312 2.79 2.51 2.61 4.00 2.96 2.75 2.82 2.6 2.8 15 0.003 0.084 -
C036 = 9 07733 3.2 29 18 243 298 2.86 2.53 2.64 4.60 2.90 2.68 2.76 2.8 12.8 12 <0.001 0.083 -
Cc037 S 07734 - - - - - - - - - - - - - - - - - 47
C038 5 07735 - - - - - - - - - - - - - - - - - 50
C039 § ~ 07736 - - - - - - - - - - - - - - - - - 47
C040 < S 07737 - - - - - - - - - - - - - - - - - 50
C043 = 3 07740 1.6 18 2 280 285 2.92 2.72 2.79 2.50 2.84 2.80 2.81 0.5 3.7 15 <0.001 0.100 -
Arithmetic Max 6.80 40.00 87.00 328.00 398.00 3.08 3.15 3.32 10.30 3.00 2.95 2.96 6.20 36.80 38.00 0.03 0.10 50.00
Arithmetic Min 0.40 12.00 1.00 10.00 77.00 2.28 2.08 2.26 0.90 2.61 2.25 2.39 0.50 0.70 11.00 0.00 0.03 47.00
Arithmetic Average 2.52 25.64 17.63 256.72 298.52 2.82 2.69 2.78 2.98 2.91 2.80 2.84 1.32 5.48 14.56 0.01 0.08 48.50
Note: 1 |AS2758.1 specifies that Chloride ion contents in excess of 0.01% shall be reported, but this may not mean the aggregate will exceed the 0.04% max limit for an aggregate combination in concrete
2 |AS2758.1 specifies that Sulfate ion contents in excess of 0.01% shall be reported, but this may not mean the aggregate will exceed the 5% by mass of portland cement in 1m3 of concrete containing this aggregate
3 AS1141.13- material <2um specifies that if the %material<75um is less than 1% for coarse and less than 4% for Fine aggs no further testing is required. i.e. The risk of clay bearing minerals causing expansion to concrete is considered minimal. As the composites
are an all in coarse and fine material the 4% limit on <75um is selected here.

C.Q.T Services Pty Ltd-
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