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FEASIBILITY STUDY UPDATE

-

-

Initial five-year Grosvenor mine plan completed

-

Daylight/Starlight mining plans continue to be refined

Initial scoping level optimisation work at Peak Hill indicates cash costs of < $A1,000/oz

Resource and Investment NL (ASX: RNI) is pleased to provide an update on the Company’s ongoing prefeasibility studies (PFS) and feasibility studies (FS) at its Grosvenor and Peak Hill gold projects in Western
Australia’s Bryah Basin, which contained combined gold resources of ~2Moz.
At Grosvenor, RNI has a combined classified gold inventory of 436Koz, presented, at stripping ratios of 8:4:1
(Appendix 1).
This mine plan does not include the Daylight/Starlight gold resources, however additional design work is being
carried out to improve and refine the mining concept.
RNI has also commenced metallurgical testwork on resources within the adjoining Peak Hill gold project,
following the acquisition of Peak Hill Metals Pty Ltd in January 2014 (See ASX announcement 3 February 2014).
Initial scoping level optimisations at Peak Hill have indicated low strip ratios and estimated cash costs of less
than $A1,000/oz.

Figure 1: Project locations and regional geology
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Grosvenor Mine Studies and Initial Mine Plan
The Grosvenor gold inventory has a focussed design on low cost ounces, resulting in an initial five-year mine
plan (Table 1) with 50.7Mt mined at an estimated average cost of $4.31/t. From this, 6.4Mt is processed at an
estimated cost of $18.73/t and gold is produced at a recovered cost of $A1,030/oz, at stripping ratio of 6.6:1,
with 358Koz presented, recovering an estimated 333Koz gold. This includes both carbon in leach (CIL) and heap
leach (HL) processing options.
Further work on other mining options, including Starlight/Daylight and integrating the Peak Hill resource
inventory into the planned production schedule is ongoing.

Mine Plan

Adopted Open Pit Material schedule ‐ Years 1‐5
Year 1
Year 2
Year 3
Year 4
Tonnage (Mt)
1.17
1.63
1.55
1.89
Grade (g/t)
1.48
1.61
1.92
1.61
Waste (Mt)
9.40
8.81
16.26
7.91
Strip ratio
8.10
5.41
10.50
4.20

Year 5
0.35
2.01
1.72
4.30

Total
6.4
1.7
44.1
6.6

Table 1: Stage 1a Mine Plan.
The focus of the current studies across the project, is to provide an initial plus five year open pit mine schedule
and engineering design at cash costs of ~$A1,000, stripping ratios of 7:1 or less, using the existing CIL plant.
The assumptions for the mining studies are:





Conventional truck and shovel mining methods, using 100t class trucks and a contract mining
operation;
Deposits included: Yarlarweelor, Horseshoe/Cassidy/Pod (HCP), Nathans, Starlight/Daylight and Callies
open pits;
All ore is processed at Fortnum processing plant utilising CIL processing technology and planned HL
operations based at Fortnum, with gold recovery at the backend of the CIL plant;
Summary Resources included in the study are (Table 2, Appendix 1):

Table 2: Summary resources included in current mining studies
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Modifying mining factors for the study are (Table 3);

.
Table 3: Mining dilution and ore loss assumptions


Modifying factors for metallurgical recovery and throughput applied to different ore types are in
summary (Table 4):

Table 4: Metallurgical assumptions derived from testwork, as applied in the studies



Metallurgical factors and test work have been reported for various ore-bodies from June 2013
onwards.
The assumed simple financial inputs to the optimisation studies in summary are (Table 5):

Deposit

Item

Unit

February 2014

All deposits
All deposits

Gold price
Royalty

$/0z
%

1,480
2.5

All deposits

Discount rate

%

7.7

Table 5: Summary financial inputs



The financial study uses an assumed gold price of $A1,450 for years 1-2, then $A1,400 for the
remainder of the project. The spot gold price at the date of this announcement was ~$A1,460 per
ounce.
Optimisation is supported by current stable pit geometry and additional geotechnical testwork
conducted from 2010 to 2014. In summary design and optimisation inputs are (Table 6):
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Table 6: Optimisation slope angles
A key difference between this study and the completed November 2012 study is the addition of the HL
processing route for oxide and transitional ore (all fresh ore is processed through the CIL route).
The variable HL and CIL estimated processing costs have a significant cost differential between the two process
options. However, HL, while incurring a much lower cost, is associated with a lower recovery performance.
These two variables affect the ore/waste determination and the ore processing route determination.
Before any scheduling or economic assessment can commence, the effect of introducing the HL process on the
definition of what is ore and waste has been evaluated. The fundamental definition of what is classified as ore is
the “breakeven” or “marginal” cut-off grade. Breakeven cut-off is the mill head grade at which the revenue
generated by the product produced pays for the cost of processing, transporting and selling the product (i.e. it
breaks even). The cost of mining is ignored in this equation. It is treated as a “sunk cost” as the material has to
be mined to the edge of the pit, regardless of whether it is ore or waste.
The other essential ore grade classification is the cut-over grade. This is the head grade that defines at which
point ore becomes more profitable through one processing stream as compared to the alternative processing
stream. Cut-off and cut-overs are reported in Table 7, below.

Table 7: Cut-off and cut-over grades for all pits and different ore types
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Simple optimisation results, including measured, indicated and inferred classified mineral inventory and subject to the modifying factors tabulated above, demonstrate
the project is robust (Table 8 and 9).
Ore ‐ CIL
Deposit

Shell

Yarlarweelor
36
HCP
36
Daylight
34
Callies
16
Toms
36
Nathans
25
All Deposits

Ore ‐ HL

Financials

Ore ‐ TOTAL

Ore
Metal
Ore
Metal
Ore
Metal
Grade
Grade
Grade
Processed
Processed Recovered Processed
Processed Recovered Processed
Processed Recovered
kt
g/t
k oz
k oz
kt
g/t
k oz
k oz
kt
g/t
k oz
k oz
2,974
2.06
197
186
1,578
0.82
41.4
33.9
4,551.8
1.63
238.7
220.3
1,206
1.91
74
70
0
0.00
0.0
0.0
1,205.9
1.91
74.0
69.9
835
2.80
75
73
116
0.87
3.3
2.3
951.2
2.57
78.5
74.9
586
1.93
36
35
132
0.67
2.8
2.0
718.3
1.69
39.1
36.7
360
2.16
25
24
280
0.99
8.9
8.0
640.1
1.65
34.0
31.8
360
2.07
24
22
64
1.02
2.1
1.5
423.6
1.91
26.0
23.9
6,321
2.12
432
410
2,169
0.84
58
48
8,491
1.80
490
457

Waste

Total

kt
24,419
8,356
16,005
6,203
3,968
2,607
61,559

kt
28,971
9,562
16,957
6,921
4,609
3,031
70,050

Strip
Ratio
5.4
6.9
16.8
8.6
6.2
6.2
7.3

Mining
Costs
$000
‐$99,693
‐$37,011
‐$61,439
‐$24,892
‐$15,771
‐$12,179
‐250,985

Processing
Revenue
Costs
$000
$000
‐$93,494 $317,882
‐$42,638 $100,876
‐$26,065 $108,007
‐$13,600
$52,932
‐$12,589
$45,875
‐$13,579
$34,541
‐201,965
660,112

Cashflow
$000
$124,695
$21,227
$20,503
$14,440
$17,514
$8,784
207,162

Discounted Cashflow
Best
Worst
Average
$000
$000
$000
$113,177 $106,409 $109,793
$19,680
$19,601
$19,641
$19,272
$19,272
$19,272
$13,990
$13,990
$13,990
$17,035
$17,035
$17,035
$8,552
$8,552
$8,552
191,706
184,860
188,283

Table 8: Summary of Base Case Selected Shells
Ore ‐ CIL
Ore ‐ HL
Ore ‐ TOTAL
Ore
Metal
Ore
Metal
Ore
Metal
Deposit
Shell
Grade
Grade
Grade
Processed Recovered Processed
Processed Recovered Processed
Processed Recovered
Processed
kt
g/t
k oz
k oz
kt
g/t
k oz
k oz
kt
g/t
k oz
k oz
Yarlarweelor
36
2,841.7
2.07
188.7
178.3
1,521.2
0.81
39.5
32.2
4,362.9
1.63
228.3
210.5
HCP
36
1,180.1
1.92
72.8
68.8
0.0
0.00
0.0
0.0
1,180.1
1.92
72.8
68.8
Daylight
30
694.1
2.76
61.5
59.4
70.4
0.87
2.0
1.4
764.5
2.58
63.5
60.8
Callies
15
526.5
1.84
31.2
29.8
112.0
0.67
2.4
1.7
638.5
1.64
33.6
31.5
Toms
36
303.5
2.06
20.1
19.1
240.4
1.00
7.7
6.9
543.9
1.59
27.8
26.0
Nathans
25
348.2
2.07
23.1
21.8
47.4
1.01
1.5
1.1
395.5
1.94
24.7
22.8
5,894
2.10
398
377
1,991
0.83
53
43
7,885
1.78
451
420
All Deposits

Financials
Waste

Total

kt
23,188
8,261
14,115
5,094
2,712
2,437
55,807

kt
27,551
9,441
14,879
5,732
3,256
2,833
63,693

Strip
Ratio
5.3
7.0
18.5
8.0
5.0
6.2
7.1

Mining
Costs
$000
‐$94,373
‐$36,520
‐$53,312
‐$20,461
‐$11,333
‐$11,409
‐227,408

Processing
Revenue
Costs
$000
$000
‐$89,115 $303,692
‐$41,733
$99,297
‐$21,731
$87,695
‐$12,132
$45,494
‐$10,851
$37,539
‐$13,030
$32,933
‐188,592
606,650

Cashflow
$000
$120,204
$21,044
$12,652
$12,902
$15,355
$8,494
190,650

Discounted Cashflow
Best
Worst
Average
$000
$000
$000
$109,491 $103,581 $106,536
$19,516
$19,458
$19,487
$12,017
$12,017
$12,017
$12,532
$12,532
$12,532
$15,001
$15,001
$15,001
$8,277
$8,277
$8,277
176,833
170,865
173,849

Table 9: Summary of Measured and Indicated Resource Only Sensitivity
The Grosvenor resource has seen minor change in resource classification in one pit. The resource ounces have not materially changed.
The Grosvenor reserve has changed due to the elimination of the large Daylight design, its high cost ounces and a prohibitive stripping ratio. The mine plan and reserve
focus is only ounces at cost of ~$A1,000 or less and stripping ratios around or less 7:1. Other alternatives at Daylight are in a study phase.
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Starlight/Daylight Mining Concept
Additional design work is in progress to refine and improve the Starlight/Daylight mining concept. Initial design
and optimisation has indicated an improved stripping ratio and value add to the project (Table 10). The current
design is improved using the same optimisation used in the main mining study. The design uses a conventional
open pit ramp from surface to level 390 RL and an in-wall ramp (underground decline) from 390 RL to the
bottom of the pit on the 270RL.
The decline was designed at a 1 in 8 gradient as a single lane spiral with passing cuts every 200m and cross
cuts at every 20m to access the pit to facilitate conventional open pit mining activities. Once a level is accessed
by a cross cut, the 20m bench can be retreat mined from top to bottom. Excavated ore and waste materials are
then hauled through the decline up to 390RL and via the pit ramp up to the pit exit.
The decline is then developed to the next 20m below and the same open pit retreat mining takes place.

Item

Unit

Current
Conventional
Open Pit
Daylight
Design

CIL Inventory

KT

829

1,002

HL Inventory

KT

102.9

103.6

Gold CIL

Koz

73.1

89.9

Gold HL

Koz

2.9

3.0

Grade CIL

g/t

2.74

2.79

Grade HL

g/t

0.87

0.91

Waste

KT

19,124

15,386

Total
movement

KT

20,056

16,492

‐

20.5

13.9

SR

Option‐ Ramp &
Decline to
Develop
Daylight

Table 10 – Differences between pit designs
At a concept study level, the scenario to exploit the Daylight deposit through decline access to the bottom parts
of the pit adds value to the project. The development of this option may allow for a mine plan that results in an
improvement from an additional ~20Koz and extends the mine plan, to six years, with improved cash flow,
cash cost within tolerance, and marginal effect to stripping ratios. The mineralisation is predominantly
scheduled to CIL feed. Separate and later underground studies at Starlight will commence once this option has
reached a study outcome.
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Peak Hill Resource and Studies
In conjunction with the Grosvenor studies, metallurgical testwork had commenced on resources located on the
Peak Hills Metals Pty Ltd tenements, which as of 31 January 2014 became a wholly owned subsidiary of RNI.
Initial scoping level optimisations have indicated low strip ratios and estimated costs less than $A1,000/oz
(Table 11) (See ASX announcement 6 November 2013).

Peak Hill
Metals PL

TOTAL

Peak Hill
Metals PL

TOTAL

HL Inventory: Measured and Indicated resource
only, 65% metallurgical recovery
Metal
Inventory
Grade
Processed
Processed
Recovered
Kt
g/t
koz
koz
3,000
1.52
148
95
HL Inventory Measured, Indicated and Inferred
resource, 65% metallurgical recovery
Metal
Inventory
Grade
Processed
Processed
Recovered
Kt
3,800

g/t
1.59

koz
196

koz
126

Waste Total

kt
6,700

kt
9,800

Waste

Total

kt
9,900

kt
13,800

Strip
Ratio

2.2
Strip
Ratio

2.6

Cost per
recovered
ounce
$/oz
$936

Cost per
recovered
ounce
$/oz
$921

Table 11: Peak Hill optimisation results.
Given the outcome of Grosvenor PFS on HL, nominal cut-off grades around 0.5g/t are more suitable to the
Peak Hill resources.
At Peak Hill the resource is 561,000oz, at 1.51 g/t, comprising 11Mt at 0.8g/t. Of this, ~5Mt is oxide and
transitional material and suited to heap leach. Of that total, 3.8Mt is under mining review in the current Peak
Hill study.
At Peak Hill the existing resource can be restated at 0.5 g/t cu-off, as the HL cut-off grade at Grosvenor is
lower. At 0.5 g/t, the Peak Hill resource is 28.2Mt at 0.96 g/t for an 873,000oz resource. The mining study is
expected to thus scale up. Of this, 11Mt is oxide and transitional material.
RNI will provide further updates as and when studies are finalised and resource estimates are completed.

For further information, contact:

ALBERT THAMM
TECHNICAL DIRECTOR
Tel: +61-8 9489 9200

RESOURCE AND INVESTMENT NL ABN 77 085 806 284

FEASIBILITY STUDY UPDATE

17 February 2014
Page |8

Competent Person’s Statement
Information in this announcement that relates to mineral resources is based on and fairly represents information and
supporting documentation prepared and compiled by Albert Thamm BSc (Hons) MSc, who is a Corporate Member of the
Australasian Institute of Mining and Metallurgy.
Mr Thamm is a Director of Resource and Investment NL. Mr Thamm has sufficient experience which is relevant to the style
of mineralisation and type of deposit under consideration and to the activity which he is undertaking to qualify as a
Competent Person as defined in the 2012 Edition of the Australasian Code for Reporting Exploration Results, Mineral
Resources and Ore Reserves. Mr Thamm consents to the inclusion in the announcement of the matters based on this
information in the form and context in which it appears.
Information in this announcement that relates to mineral reserves is based on and fairly represents information and
supporting documentation prepared and compiled by Steven Craig BSc.(Eng.), who is a Corporate Member of the
Australasian Institute of Mining and Metallurgy. Mr Craig is a Principal and Director of Orelogy Pty Ltd, an independent
consultant to RNI.
Mr Craig is a Director of Orelogy Pty Ltd and has sufficient experience which is relevant to the style of mineralisation and
type of deposit under consideration and to the activity which he is undertaking to qualify as a Competent Person as defined
in the 2012 Edition of the Australasian Code for Reporting Exploration Results, Mineral Resources and Ore Reserves. Mr
Craig consents to the inclusion in the announcement of the matters based on this information in the form and context in
which it appears.
The information in this announcement that relates to previously released resource data on the Peak Hill Metals resource
were disclosed to the ASX under the JORC Code 2004. These documents and information have not been updated to comply
with the JORC Code 2012 on the basis that the information has not materially changed since it was last reported and is
based on and fairly represents information and supporting documentation prepared and compiled by Albert Thamm BSc
(Hons) MSc, who is a Corporate Member of the Australasian Institute of Mining and Metallurgy. Albert Thamm is a director
of Peak Hills Metals Pty Ltd.

Forward-Looking Statements
This announcement has been prepared by Resource and Investment NL. This document contains background information
about Resource and Investment NL and its related entities current at the date of this presentation. This is in summary
form and does not purport to be all inclusive or complete. Recipients should conduct their own investigations and perform
their own analysis in order to satisfy themselves as to the accuracy and completeness of the information, statements and
opinions contained in this announcement.
This announcement is for information purposes only. Neither this document nor the information contained in it constitutes
an offer, invitation, solicitation or recommendation in relation to the purchase or sale of shares in any jurisdiction.
This announcement may not be distributed in any jurisdiction except in accordance with the legal requirements applicable
in such jurisdiction. Recipients should inform themselves of the restrictions that apply in their own jurisdiction. A failure
to do so may result in a violation of securities laws in such jurisdiction. This document does not constitute investment
advice and has been prepared without taking into account the recipient’s investment objectives, financial circumstances or
particular needs and the opinions and recommendations in this representation are not intended to represent
recommendations of particular investments to particular investments to particular persons. Recipients should seek
professional advice when deciding if an investment is appropriate. All securities transactions involve risks, which include
(among others) the risk of adverse or unanticipated market, financial or political developments. No responsibility for any
errors or omissions from this document arising out of negligence or otherwise is accepted.
This document does include forward-looking statements. Forward-looking statements are only predictions and are
subject to risks, uncertainties and assumptions which are outside the control of Resource and Investment NL. Actual
values, results, outcomes or events may be materially different to those expressed or implied in this announcement.
Given these uncertainties, recipients are cautioned not to place reliance on forward-looking statements. Any forwardlooking statements in this presentation speak only at the date of issue of this presentation. Subject to any continuing
obligations under applicable law and ASX Listing Rules, Resource and Investment NL does not undertake any obligation to
update or revise any information or any of the forward-looking statements in this document or any changes in events,
conditions or circumstances on which any such forward-looking statement is based.
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Appendix 1: Classified Gold Resources at the Grosvenor Project - February 2014
Summary of Project Resources, Resource Classification and metrics
Cut-off
Mineral
Resource

Grade

Tonnes
(kt)

(g/t)
Yarlarweelor

Grade
(Au g/t)

Tonnes
(kt)

Measured

Grade
(Au g/t)

Tonnes
(kt)

Indicated

Grade
(Au g/t)

Tonnes
(kt)

Grade
Au Koz
(Au g/t)

Inferred

Total

0.5

5498

1.6

1511

1.6

7,009

1.60

361

Starlight

1

1558

3

924

3.4

2,482

3.21

253

Starlight
Hanging
Wall

1

145

4.3

503

2.9

648

3.20

68

Twilight

1

1138

2.7

316

2.6

1,454

2.68

125

Ricks

1

232

1.9

63

2.1

295

1.94

19

Midnight

1

229

2.3

124

2.7

353

2.44

27

Dougies

1

99

3.1

123

2.9

222

2.99

21

Eldorado

1.5

134

1.5

12

1.8

146

1.52

7

Toms &
Sams

1

42

1.64

1031

1.53

272

1.66

1,345

1.56

67

Horseshoe,
Cassidy &
Pod

0.5

1,998

1.96

315

2.11

429

1.85

2,732

1.96

172

Nathans

0.75

1081

1.9

1,081

1.90

67

Callies

0.5

2326

1.43

1527

1.1

3,854

1.30

161

1

278

1.7

534

1.8

812

1.77

45

328

1.4

328

1.40

14

22,770

1.92

1,408

Labouchere
Regent

0.6

TOTAL

2,040

12,983

7,747

Tonnage and grade have been rounded, totals may not compute.

Updated Stage 1a Classified Gold Reserves at the Grosvenor Project - February 2014
Grosvenor Project JORC 2012 Open Pit Ore Reserves - February 2014
Total
CIL
HL
Total
Resource
CIL
Ore
Project
Feed
HL Mt
Feed
Ore
Class
Mt
Feed
Grade
Grade
Mt
Grade
Proven
0.92
1.96
0.008
1.06
0.92
1.95
Probable
4.33
2.20
2.06
0.83
6.40
1.77
Grosvenor
Stage 1
O/P
5.25
2.16
2.07
0.84
7.33
1.80
Reserves
Inferred
0.19
2.42
0.06
0.84
0.24
2.06
Total Scheduled
Inventory
Total movement (Mt)
Total waste (Mt)

5.44

2.17

Stripping ratio
Tonnage and grade have been rounded, totals may not compute.
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2.20

0.84

7.57
70.80
63.23
8.4:1

1.80

Presented
ounces
(Koz Au)
58,000
361,000
420,000
16,000
436,000
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Appendix 2: Yarlarweelor, JORC Code, 2012 Edition
Table 1
Section 1 Sampling Techniques and Data
(Criteria in this section apply to all succeeding sections.)
Criteria

JORC Code explanation

Commentary

Sampling
techniques

 Nature and quality of sampling (e.g. cut
channels, random chips, or specific specialised
industry standard measurement tools
appropriate to the minerals under investigation,
such as down hole gamma sondes, or handheld
XRF instruments, etc.). These examples should
not be taken as limiting the broad meaning of
sampling.
 Include reference to measures taken to ensure
sample representivity and the appropriate
calibration of any measurement tools or systems
used.
 Aspects of the determination of mineralisation
that are Material to the Public Report.
 In cases where ‘industry standard’ work has
been done this would be relatively simple (e.g.
‘reverse circulation drilling was used to obtain 1
m samples from which 3 kg was pulverised to
produce a 30 g charge for fire assay’). In other
cases more explanation may be required, such
as where there is coarse gold that has inherent
sampling problems. Unusual commodities or
mineralisation types (e.g. submarine nodules)
may warrant disclosure of detailed information.
 Drill type (e.g. core, reverse circulation, openhole hammer, rotary air blast, auger, Bangka,
sonic, etc.) and details (e.g. core diameter, triple
or standard tube, depth of diamond tails, facesampling bit or other type, whether core is
oriented and if so, by what method, etc.).

 Historic reverse circulation (RC) drilling used to
obtain 1m samples. 3kg pulverised and split to
produce a 30g charge for fire assay.
 Historic diamond drilling sampled according to
mineralisation and lithology resulting in 10cm to
1.5. Half core pulverised and split to produce a
30g charge for fire assay
 TerraSpec ™ alteration (mineral) mapping taken
on each and every 1m interval of historic RC
chips where available.
 Representivity demonstrated by repeat sample
and reference sample assay. Repeat, random reassay and reference standard re-assay.

Drill
sample
recovery

 Method of recording and assessing core and chip
sample recoveries and results assessed.
 Measures taken to maximise sample recovery
and ensure representative nature of the samples.
 Whether a relationship exists between sample
recovery and grade and whether sample bias
may have occurred due to preferential loss/gain
of fine/coarse material.

 Reverse circulation recorded recovery and
moisture for 1m samples. The majority of
samples were of good quality with ground water
having minimal effect on sample quality or
recovery. Statistical analysis of sample quality
for samples over an Au bottom cut of 0.1ppm
indicates no sample bias.
 Diamond drilling recorded rock hardness,
recovery and RQD. Core recovery was good.

Logging

 Whether core and chip samples have been
geologically and geotechnically logged to a level
of detail to support appropriate Mineral Resource
estimation, mining studies and metallurgical
studies.
 Whether logging is qualitative or quantitative in
nature. Core (or costean, channel, etc.)
photography.
 The total length and percentage of the relevant
intersections logged.

 Reverse circulation chips were washed and
stored in chip trays in 1m intervals. Chips were
visually inspected, recording lithology,
weathering, alteration, mineralisation, veining
and structure. In addition, one meter samples
electronically logged with multi-element XRF for
alteration mineralogy using Terraspec (TM)
short wave infrared spectral analysis to
complement the visual inspection of historic chip
samples where available.
 Diamond core was visually inspected, recording
data related to lithology, weathering, alteration,
mineralisation, veining and structure.
Photographs of each core tray were taken wet.
 All mineralised intersections from both diamond
core and reverse circulation were logged.

Subsampling

 If core, whether cut or sawn and whether
quarter, half or all core taken.

 Diamond core samples to be analysed were
taken as half core. Sample mark-up was

Drilling
techniques

RESOURCE AND INVESTMENT NL ABN 77 085 806 284

 All reverse circulation at nominal 5.5” diameter,
utilising face sampling hammers to reduce the
risk of sample contamination.
 Diamond drilling utilised 10-80m RC precollars
to penetrate transported cover then continued
as NQ or HQ core. Core was oriented by downhole spear.
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Criteria

JORC Code explanation

Commentary

techniques
and sample
preparation

 If non-core, whether riffled, tube sampled, rotary
split, etc. and whether sampled wet or dry.
 For all sample types, the nature, quality and
appropriateness of the sample preparation
technique.
 Quality control procedures adopted for all subsampling stages to maximise representivity of
samples.
 Measures taken to ensure that the sampling is
representative of the in situ material collected,
including for instance results for field
duplicate/second-half sampling.
 Whether sample sizes are appropriate to the
grain size of the material being sampled.

controlled by geological domaining represented
by mineralisation, alteration and lithology.
 Reverse circulation samples were split from dry,
1m bulk sample via a 3-tier riffle splitter. Field
duplicates were inserted at a ratio of 1:20,
analysis of primary vs. duplicate samples
indicate sampling is representative of the insitu
material.
 Detailed description of sampling techniques and
Quality Control are documented in the
Homestake, Perilya and Gleneagle ATR’s 19932007 for M52/132 and combined reporting group
C591_1994. ATR’s are available from WAMEX, at
the West Australian Department of Mines and
Petroleum.

Quality of
assay data
and
laboratory
tests

 The nature, quality and appropriateness of the
assaying and laboratory procedures used and
whether the technique is considered partial or
total.
 For geophysical tools, spectrometers, handheld
XRF instruments, etc., the parameters used in
determining the analysis including instrument
make and model, reading times, calibrations
factors applied and their derivation, etc.
 Nature of quality control procedures adopted
(e.g. standards, blanks, duplicates, external
laboratory checks) and whether acceptable levels
of accuracy (i.e. lack of bias) and precision have
been established.

 Historic assaying of RC and core was done by
30g charge fire assay with Atomic Absorption
Spectrometry finish at Analabs. The method is
standard for gold analysis and is considered
appropriate in this case. No Laboratory
Certificates are available for the assay results
pre 2006 however, evaluation of the database
identified the following;
Certified Reference Material (CRM) are inserted
at a ratio of 1:20,
Assay repeats inserted at a ratio of 1 in 20.
 QAQC analysis of this historic data indicates the
levels of accuracy and precision are acceptable.
 QAQC reports by Gleneagle not cited in 2011 or
2009 resource technical reports. Reports have
not been located. No independent QAQC analysis
done.

Verification
of
sampling
and
assaying

 The verification of significant intersections by
either independent or alternative company
personnel.
 The use of twinned holes.
 Documentation of primary data, data entry
procedures, data verification, data storage
(physical and electronic) protocols.
 Discuss any adjustment to assay data.

 No twinned holes.
 Verification and grade analysis by external
consultants (Coffey Mining, Runge). In-field
independent verification by consultant
geologists from OmniGeox Pty Ltd.
 All sampling, geological logging, borehole
location, laboratory analysis results and QAQC
data is retained in a relational database.
Resource and Investment use Datashed as the
relational database which has thorough built-in
triggers for validation of imported data. An
experienced Database Administrator oversees
quality control of data.
 Borehole, Geological and Sampling data is
captured in specifically designed spreadsheets
with built in validation for data entry fields, using
established procedures.
 No adjustments to assay data is made.

Location of
data points

 Accuracy and quality of surveys used to locate
drill holes (collar and down-hole surveys),
trenches, mine workings and other locations
used in Mineral Resource estimation.
 Specification of the grid system used.
 Quality and adequacy of topographic control.

 The grid system used for historic Yarlarweelor
drilling is the established Fortnum Mine Grid.
Control station locations and traverses have
been verified. Collar locations of boreholes have
been established by either total station or
differential GPS (DGPS). The Yarlarweelor open
pit was surveyed up by DGPS at the conclusion
of mining. The transformation between Mine
Grid and MGA94 Zone 50 is documented and
well established.
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Criteria

JORC Code explanation

Commentary
 A recent (2010) LIDAR survey was undertaken
and results are in agreement with survey
pickups of pits and waste dumps.
 Down hole surveys taken by single shot camera
every 50m.

Data
spacing
and
distribution

 Data spacing for reporting of Exploration Results.
 Whether the data spacing and distribution is
sufficient to establish the degree of geological
and grade continuity appropriate for the Mineral
Resource and Ore Reserve estimation
procedure(s) and classifications applied.
 Whether sample compositing has been applied.

 Borehole spacing is a nominal 40m x 40m that
has been in-filled to a nominal 20m x 20m in the
main zone of mineralisation at Yarlarweelor.
 The spacing is considered sufficient to establish
geological and grade continuity for appropriate
Mineral Resource classification.
 During the historic exploration phase, samples
were composited to 4m by spearing 1m bulk
samples. Where the assays returned results
greater than 0.15ppm Au, the original 1m bulk
samples were split using a 3-tier riffle splitter
and analysed.

Orientation
of data in
relation to
geological
structure

 Whether the orientation of sampling achieves
unbiased sampling of possible structures and the
extent to which this is known, considering the
deposit type.
 If the relationship between the drilling orientation
and the orientation of key mineralised structures
is considered to have introduced a sampling bias,
this should be assessed and reported if material.

 Majority of drilling planned at right angles to
known strike and at best practical angle to
intersect target at right angles. Perilya drilled
numerous vertical RC holes. No examination of
potential bias due to hole orientation is
documented in the 2009 or 2011 resource
reports – not included in Mineral Estimate
scope.

Sample
security

 The measures taken to ensure sample security.

 No documentation of sample security in ATR’s
or resource reports.

Audits or
reviews

 The results of any audits or reviews of sampling
techniques and data.

 Database compilation into Data-shed for data
integrity.
 Program review by external consultants

Section 2 Reporting of Exploration Results
Criteria

JORC Code explanation

Commentary

Mineral
tenement and
land tenure
status

 Type, reference name/number, location and
ownership including agreements or material
issues with third parties such as joint ventures,
partnerships, overriding royalties, native title
interests, historical sites, wilderness or national
park and environmental settings.
 The security of the tenure held at the time of
reporting along with any known impediments to
obtaining a licence to operate in the area.
 Acknowledgment and appraisal of exploration
by other parties.

 Yarlarweelor: M52/132. Pre-1994 Mining
Lease.
 Lease held 100% by Grosvenor Gold Pty Ltd
 No known impediment to WA state tenure.

Geology

 Deposit type, geological setting and style of
mineralisation.

 Paleoproterozoic age oxide gold and base
metal mineralisation. Structurally controlled
and structurally remobilised.
 Primary intermediate sulphur epithermal
mineralisation related to bimodal felsic and
mafic volcanism. Oxide gold mineralisation in
deeply weathered regolith.

Drill hole
Information

 A summary of all information material to the
understanding of the exploration results
including a tabulation of the following
information for all Material drill holes:

 Historic exploration results are available from
Homestake, Perilya and Gleneagle ATR’s 19932007 for M52/132 and combined reporting

Exploration
done by other
parties

RESOURCE AND INVESTMENT NL ABN 77 085 806 284

 Drilled by RAB, RC and diamond coring,
assayed gold only, various parties not limited
to Eagle Gold, Gleneagle, Perilya and
Homestake Australia.
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Criteria

JORC Code explanation



Data
aggregation
methods






Relationship
between
mineralisation
widths and
intercept
lengths



Diagrams



Balanced
reporting



Other
substantive
exploration
data



Further work








o easting and northing of the drill hole collar
o elevation or RL (Reduced Level – elevation
above sea level in metres) of the drill hole
collar
o dip and azimuth of the hole
o down hole length and interception depth
o hole length.
If the exclusion of this information is justified on
the basis that the information is not Material
and this exclusion does not detract from the
understanding of the report, the Competent
Person should clearly explain why this is the
case.
In reporting Exploration Results, weighting
averaging techniques, maximum and/or
minimum grade truncations (e.g. cutting of high
grades) and cut-off grades are usually Material
and should be stated.
Where aggregate intercepts incorporate short
lengths of high grade results and longer lengths
of low grade results, the procedure used for
such aggregation should be stated and some
typical examples of such aggregations should
be shown in detail.
The assumptions used for any reporting of
metal equivalent values should be clearly
stated.
These relationships are particularly important
in the reporting of Exploration Results.
If the geometry of the mineralisation with
respect to the drill hole angle is known, its
nature should be reported.
If it is not known and only the down hole
lengths are reported, there should be a clear
statement to this effect (e.g. ‘down hole length,
true width not known’).
Appropriate maps and sections (with scales)
and tabulations of intercepts should be included
for any significant discovery being reported
These should include, but not be limited to a
plan view of drill hole collar locations and
appropriate sectional views.
Where comprehensive reporting of all
Exploration Results is not practicable,
representative reporting of both low and high
grades and/or widths should be practiced to
avoid misleading reporting of Exploration
Results.
Other exploration data, if meaningful and
material, should be reported including (but not
limited to): geological observations; geophysical
survey results; geochemical survey results; bulk
samples – size and method of treatment;
metallurgical test results; bulk density,
groundwater, geotechnical and rock
characteristics; potential deleterious or
contaminating substances.
The nature and scale of planned further work
(e.g. tests for lateral extensions or depth
extensions or large-scale step-out drilling).
Diagrams clearly highlighting the areas of
possible extensions, including the main
geological interpretations and future drilling
areas, provided this information is not
commercially sensitive.

RESOURCE AND INVESTMENT NL ABN 77 085 806 284

Commentary
group c591_1994. ATR’s are available from
WAMEX.
 The focus of the report is resources and
reserves, not new material drilling information.

 All gold assays are single assays
 There are no short length aggregation
methods.
 There are no metal equivalents.

 All reported intersection lengths are down
hole. Long section widths are true widths.

 Plans and sections are available from historic
Homestake, Perilya and Gleneagle ATR’s 19932007 for M52/132 and combined reporting
group c591_1994. ATR’s are available from
WAMEX.
 All gold grades > 2g/t reported.

 All gold grades > 2g/t reported.
 Mineral mapping using Terraspec™ SWIR
technology on historic RC chips.

 Geological reinterpretation of jasperoid host
bodies from relogging of historic RC and
diamond holes.
 Extensional drilling targeting shear hosted
mineralization, pending outcomes of feasibility
study.
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Section 3 Estimation and Reporting of Mineral Resources
Criteria

JORC Code explanation

Commentary

Database
integrity

 Measures taken to ensure that data has not
been corrupted by, for example, transcription or
keying errors, between its initial collection and
its use for Mineral Resource estimation
purposes.
 Data validation procedures used.

 As outlined in Section 1: Verification of
sampling and assaying above, all sampling,
geological logging, borehole location,
laboratory analysis results and QAQC data is
retained in a relational database. Resource
and Investment use Datashed as the relational
database which has thorough built-in triggers
for validation of imported data. An
experienced Database Administrator oversees
quality control of data.
 Borehole, Geological and Sampling data is
captured in specifically designed
spreadsheets with built in validation for data
entry fields, using established procedures.
 Validation includes but is not limited to;
No overlapping intervals.
Downhole surveys at 0m depth and also at the
end of hole.
Consistency of depths between different data
tables.
Check gaps in the data.
Sample number matching between field
sample records and laboratory results.

Site visits

 Comment on any site visits undertaken by the
Competent Person and the outcome of those
visits.
 If no site visits have been undertaken indicate
why this is the case.

 Site visits by the Competent Person was
undertaken in August 2013 and October 2013
which included;
 A review of historic mining at the
Yarlarweelor deposit by examining the pit, pit
mapping, grade control plans and a review of
hard copy production data.
 Search of WAMEX for missing ATR’s.
 Search of archive boxes for additional internal
exploration and production reports.
 Review of published Resource Estimations.

Criteria

JORC Code explanation

Commentary

Geological
interpretation

 Confidence in (or conversely, the uncertainty
of) the geological interpretation of the mineral
deposit.
 Nature of the data used and of any
assumptions made.
 The effect, if any, of alternative interpretations
on Mineral Resource estimation.
 The use of geology in guiding and controlling
Mineral Resource estimation.
 The factors affecting continuity both of grade
and geology.

 Confidence in the current geological
interpretation is moderate to high for the
following reasons;
 Geometry, geology, alteration and tenor of the
mineralised zone is reasonably consistent,
agreeing in adjacent holes both along strike
and down dip and agrees well with historic pit
geological flitch plans.
 The main zones of mineralisation are
controlled by easily identified jasperoid units,
themselves controlled by a major (D43) shear.
Note that interpretations bulked jasperoid in
most cases and incorporated significant low
grade and sub cut-off material in the 2011
estimation.
 Secondary north - northeast trending shears
also host mineralisation
 Numerous small scale E-W trending faults
have been identified within the pit, they do not
have a significant impact on the continuity of
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Criteria

JORC Code explanation

Commentary
geology or grade.
 Jasperoid bodies tend to be large to medium
scale boudins as evidenced from pit mapping
rather than continuous units.
 Mineralisation tends to be restricted to
brecciated margins of jasperoid bodies and
adjacent shear hosted vein arrays.
Mineralisation localisation it is interpreted to
be caused by competency contrast between
the competent jasperoid bodies and
surrounding highly deformed mafic volcanic
units.

Dimensions

 The extent and variability of the Mineral
Resource expressed as length (along strike or
otherwise), plan width, and depth below
surface to the upper and lower limits of the
Mineral Resource.

 The main mineralised zone of jasperoid and
associated vein selvedge’s strike 1200m with
reasonable to good continuity, from 5-20m
below surface to 200m below surface. Widths
vary between 5m and 20m and up to 70m in
the central part of the pit.
 Hanging wall foot wall mineralised zones are
less coherent, usually with strike extents of
40-60m with similar down dip extents, and are
interpreted as localised jasperoid boudins.

Estimation and
modelling
techniques

 The nature and appropriateness of the
estimation technique(s) applied and key
assumptions, including treatment of extreme
grade values, domaining, interpolation
parameters and maximum distance of
extrapolation from data points. If a computer
assisted estimation method was chosen
include a description of computer software and
parameters used.
 The availability of check estimates, previous
estimates and/or mine production records and
whether the Mineral Resource estimate takes
appropriate account of such data.
 The assumptions made regarding recovery of
by-products.
 Estimation of deleterious elements or other
non-grade variables of economic significance
(e.g. sulphur for acid mine drainage
characterisation).
 In the case of block model interpolation, the
block size in relation to the average sample
spacing and the search employed.
 Any assumptions behind modelling of selective
mining units.
 Any assumptions about correlation between
variables.
 Description of how the geological
interpretation was used to control the resource
estimates.
 Discussion of basis for using or not using
grade cutting or capping.
 The process of validation, the checking process
used, the comparison of model data to drill
hole data, and use of reconciliation data if
available.

 Multiple Indicator Kriging (MIK) has been used
and is considered appropriate for the style of
deposit. A thorough description of the
methods is described in the ‘Fortnum Gold
Project, Nathans, Labouchere and
Yarlarweelor Geological Resource Models’
January 2004 technical report by RSG Global
and ‘Update of the Yarlarweelor Resource
Model’ October 2011 technical report by Coffey
Mining and is summarised below;
 Domaining of different mineralised zones was
accomplished by use of wireframe solids
derived from sectional interpretations of the
drill data and take into consideration
geological factors such as lithology, alteration
and structure. To ‘close off ‘ wireframes, the
sectional interpretation from the last section
was projected half the drill spacing, 10m for
20m lines, 20m for 40m lines. In the case of
down dip extrapolation from the last hole on a
given line, this was 10m, excepting where
adjacent lines showed mineralisation at
greater depth, the extrapolation was extended
to equivalent depths. These wire frames were
used to both constrain block model cell grade
estimates and to partition grade populations
for statistics and estimation of individual
domains.
 Vulcan software by Maptek was used for
wireframe construction, variography to derive
the MIK parameters and the construction and
reporting of the block model. Individual
indicator cut-off variography was interpreted
using a 2-sill spherical model by correlogram.
 Post processing and change of support (CoS)
for selective mining unit (SMU) modelling
carried out according to Coffey Mining
processes.
 SMU emulates y10m, x8m and z5m and is
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Criteria

JORC Code explanation

Commentary
appropriate for the sample density and style of
mining.
 As part of block model validation, previous
estimates were reported and volumetrics,
grades and tonnages compared.
 The only element of economic interest
modelled is gold.
 The block model, once interpolation was
complete was dumped as a point file for
spatial comparison against raw composite
data to determine validity, as well as visually
assessing the model using Vulcan.

Moisture
Cut-off
parameters

Mining factors
or assumptions

Metallurgical
factors or
assumptions

Environmental
factors or
assumptions

 Whether the tonnages are estimated on a dry
basis or with natural moisture, and the method
of determination of the moisture content.
 The basis of the adopted cut-off grade(s) or
quality parameters applied.

 Assumptions made regarding possible mining
methods, minimum mining dimensions and
internal (or, if applicable, external) mining
dilution. It is always necessary as part of the
process of determining reasonable prospects
for eventual economic extraction to consider
potential mining methods, but the
assumptions made regarding mining methods
and parameters when estimating Mineral
Resources may not always be rigorous. Where
this is the case, this should be reported with an
explanation of the basis of the mining
assumptions made.
 The basis for assumptions or predictions
regarding metallurgical amenability. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider potential
metallurgical methods, but the assumptions
regarding metallurgical treatment processes
and parameters made when reporting Mineral
Resources may not always be rigorous. Where
this is the case, this should be reported with an
explanation of the basis of the metallurgical
assumptions made.
 Assumptions made regarding possible waste
and process residue disposal options. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider the potential
environmental impacts of the mining and
processing operation. While at this stage the
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 Tonnages are estimated as dry metric.
 For the purpose of resource estimation,
mineralised lodes were interpreted separately
for main, hanging wall and foot wall and were
modelled on a lower cutoff grade of 0.5g/t Au
and by consideration of a down-hole minimum
intersection of 2m with a cut-off of 0.5g/t. In
areas where structure, lithology and alteration
indicated the lode was not simply defined by
gold grades and a pure grade model would
compromise the geometric robustness of the
lode structures, lower cut-off grades were
applied.
 Internal dilution of max 2m down hole below
cut off.
 The 0.5g/t lower cut-off was adopted to reflect
the possibility of utilizing dump-leaching as
the extraction process.
 Mining methods were considered in the
determination of SMU

 Horizons were modelled based on oxidation
state of the host rocks, taken from the drilling
information. These were: Transported and
lateritic residuum, oxidised, transitional and
fresh.
 Refer to Table 4, in text above this appendix.

 Assumptions, prior to an optimisation review,
are that the oxide zone is to be conventionally
mined for dump leach and as such, acid
drainage through sulphide oxidation of
primary material will not be a factor. Previous
oxide rock NPI analysis identified no
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Criteria

Bulk density

JORC Code explanation
determination of potential environmental
impacts, particularly for a greenfields project,
may not always be well advanced, the status of
early consideration of these potential
environmental impacts should be reported.
Where these aspects have not been considered
this should be reported with an explanation of
the environmental assumptions made.
 Whether assumed or determined. If assumed,
the basis for the assumptions. If determined,
the method used, whether wet or dry, the
frequency of the measurements, the nature,
size and representativeness of the samples.
 The bulk density for bulk material must have
been measured by methods that adequately
account for void spaces (vugs, porosity, etc.),
moisture and differences between rock and
alteration zones within the deposit.
 Discuss assumptions for bulk density
estimates used in the evaluation process of the
different materials.

Commentary
deleterious elements.

 Bulk density has been measured from drill
core and specimens collected from the
Yarlarweelor pit, and represent the different
oxidation states of the ore zones as well as
host rocks as was determined by the water
immersion method.

Criteria

JORC Code explanation

Commentary

Classification

 The basis for the classification of the Mineral
Resources into varying confidence categories.
 Whether appropriate account has been taken
of all relevant factors (i.e. relative confidence
in tonnage/grade estimations, reliability of
input data, confidence in continuity of geology
and metal values, quality, quantity and
distribution of the data).
 Whether the result appropriately reflects the
Competent Person’s view of the deposit.

 Classification was based on numerous factors
including;
Distance to nearest sample,
Estimation pass
Number of samples,
Block variance,
Geological continuity,
 The resultant Mineral Resource Estimation
reflects the Competent Person’s view of the
deposit.

Audits or
reviews

 The results of any audits or reviews of Mineral
Resource estimates.

 2004 RSG global estimate reviewed by
Resource Evaluations (2006) Snowdens
(2009) and Oreology 2011. Estimate was
considered sound.
 2011 RSG Global/Coffey Mining estimate
reviewed internally by RNI, considered sound
with reservations due to inclusion of low and
sub grade material in interpretations at depth.

Discussion of
relative
accuracy/
confidence

 Where appropriate a statement of the relative
accuracy and confidence level in the Mineral
Resource estimate using an approach or
procedure deemed appropriate by the
Competent Person. For example, the
application of statistical or geostatistical
procedures to quantify the relative accuracy of
the resource within stated confidence limits,
or, if such an approach is not deemed
appropriate, a qualitative discussion of the
factors that could affect the relative accuracy
and confidence of the estimate.
 The statement should specify whether it
relates to global or local estimates, and, if
local, state the relevant tonnages, which
should be relevant to technical and economic
evaluation. Documentation should include
assumptions made and the procedures used.
 These statements of relative accuracy and
confidence of the estimate should be
compared with production data, where
available.

 The relative accuracy of the model is expected
to be +/- 10% on tonnes, reflecting the
proportion of Inferred material in the hanging
wall and footwall mineralised zones.
 Overall, the grade ranges of the block model
compare well with the composite data used in
the interpolation, with little difference in local
or global populations when compared
spatially. The error associated with grade is in
the order of +/-5%.
 Previous poor reconciliations documented by
Gleneagle relate to the northern part of the pit
where mining uncovered the discontinuous
nature of jasperoid bodies in that region.
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Section 4 Estimation and Reporting of Ore Reserves
Criteria

JORC Code explanation

Commentary

Mineral
Resource
estimate for
conversion to
Ore Reserves

 Description of the Mineral Resource estimate
used as a basis for the conversion to an Ore
Reserve.
 Clear statement as to whether the Mineral
Resources are reported additional to, or
inclusive of, the Ore Reserves.
 Comment on any site visits undertaken by the
Competent Person (s) and the outcome of those
visits.

 Documented above. Ordinary krigded estimate,
E type estimate and MIK estimate and block
model, depleted for prior mining.
 Mineral resources are not additional to the Ore
Reserve declared.

Site visits

Study status

 The type and level of study undertaken to
enable Mineral Resources to be converted to
Ore Reserves.
.

Cut-off
parameters

 The basis of the cut-off grade(s) or quality
parameters applied.

Mining factors
or
assumptions

 The method and assumptions used as reported
in the Pre-Feasibility or Feasibility Study to
convert the Mineral Resource to an Ore Reserve
(i.e. either by application of appropriate factors
by optimisation or by preliminary or detailed
design).
 The choice, nature and appropriateness of the
selected mining method(s) and other mining
parameters including associated design issues
such as pre-strip, access, etc.
 The assumptions made regarding geotechnical
parameters (e.g. pit slopes, stope sizes, etc.),
grade control and pre-production drilling.
 The major assumptions made and Mineral
Resource model used for pit and stope
optimisation (if appropriate).
 The mining dilution factors used.
 The mining recovery factors used.
 Any minimum mining widths used.
 The manner in which Inferred Mineral
Resources are utilised in mining studies and the
sensitivity of the outcome to their inclusion.
 The infrastructure requirements of the selected
mining methods.
 The metallurgical process proposed and the
appropriateness of that process to the style of
mineralisation.
 Whether the metallurgical process is welltested technology or novel in nature.
 The nature, amount and representativeness of
metallurgical test work undertaken, the nature
of the metallurgical domaining applied and the
corresponding metallurgical recovery factors
applied.
 Any assumptions or allowances made for
deleterious elements.
 The existence of any bulk sample or pilot scale
test work and the degree to which such

Metallurgical
factors or
assumptions
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 Site visit as part of a due diligence process in
2011.
 Site visits as part of audit by the Resources CP
in 2013
 For CIL processing methodology FS level
study, completed November 2012, with
ongoing review in 2013. Built and operated CIL
plant, 1Mpta nameplate, process reconciliation
at hand.
 For HL processing methodology PFS level
study, started June 2013 with ongoing
development and review.
 Mining study completed 2014.
 Whittle 4 x optimisation based on detailed
study of site and project opex and capex,
subject to audit and external benchmarking.
 Whittle 4x optimisation, followed by detailed
pit and dump design and scheduling.
 Cut-backs in open pit, design to suit Caterpillar
777 ORT or similar.
 Independent geotechnical study on material
strength and pit stability.
 Two way ramps 23m, one way 13m.
 Optimisations include Inferred and report only
Measured and Indicated.
 Infrastructure at either detailed design phase,
or in part already built on site.
 Refer to Table 6 in text above this appendix for
geotechnical detail
 Refer to Table 5 in text above for mining
dilution and mining recovery detail
 Minimum mining widths to suite 100t class
ORT
 Inferred inventory included in optimisation as a
sensitivity but not material to design outcome

 Both CIL and HL gold recovery methods,
depending on ore and mineralisation oxidation
state.
 Both CIL and HL methods are commercial in
scale, standard processing technology.
 All reported as part of ongoing PFS work. Both
bottle roll and long range column tests,
agglomerated and size. Independent testwork,
reported to JORC 2012.
 Multi- element analysis during exploration.
Silver likely to be present. Mineralisation
present as electrum, natural gold/silver alloy.
 Independent test work on representative ore
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Criteria

JORC Code explanation

Commentary
types at column scale. Refer to Table 4 in text
above.
 Minerals are not defined by a specification.

Environmental

samples are considered representative of the
orebody as a whole.
 For minerals that are defined by a specification,
has the ore reserve estimation been based on
the appropriate mineralogy to meet the
specifications.
 The status of studies of potential environmental
impacts of the mining and processing
operation. Details of waste rock
characterisation and the consideration of
potential sites, status of design options
considered and, where applicable, the status of
approvals for process residue storage and
waste dumps should be reported.

Infrastructure

 The existence of appropriate infrastructure:
availability of land for plant development,
power, water, transportation (particularly for
bulk commodities), labour, accommodation; or
the ease with which the infrastructure can be
provided, or accessed.

Costs

 The derivation of, or assumptions made,
regarding projected capital costs in the study.
 The methodology used to estimate operating
costs.
 Allowances made for the content of deleterious
elements.
 The derivation of assumptions made of metal
or commodity price(s), for the principal
minerals and co- products.
 The source of exchange rates used in the study.
 Derivation of transportation charges.
 The basis for forecasting or source of treatment
and refining charges, penalties for failure to
meet specification, etc.
 The allowances made for royalties payable,
both Government and private.

Revenue
factors

 The derivation of, or assumptions made
regarding revenue factors including head
grade, metal or commodity price(s) exchange
rates, transportation and treatment charges,
penalties, net smelter returns, etc.
 The derivation of assumptions made of metal
or commodity price(s), for the principal metals,
minerals and co-products.
 The demand, supply and stock situation for the
particular commodity, consumption trends and
factors likely to affect supply and demand into
the future.
 A customer and competitor analysis along with
the identification of likely market windows for
the product.
 Price and volume forecasts and the basis for
these forecasts.
 For industrial minerals the customer
specification, testing and acceptance

Market
assessment
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 CIL Process plant has valid and current DER
“Licence for prescribed premises”.
 Valid Department of Water, water licence and
operating strategy.
 Valid DER clearing permit
 Valid bed and banks permit
 Mining proposal approved 4 February, 2014
 Baseline and sterilisation work for HL facility
commenced.
 Built camp, airstrip and CIL process plant. FIFO
workforce.
 Power infrastructure in place without
generators.
 Design complete for TSF tailings dam lift, a
new TSF, creek diversion.
 Water licencing complete.
 Capital costs estimated by documented direct
quotes from WA and International suppliers.
 Quoted and benchmarked, to current WA
standards, followed by external benchmarking
by Independent consultants.
 There are no material deleterious elements.
 Assumed, using combination of USD gold price
and AUD exchange rate. Financial model
based of AUD 1,450 (years 1 & 2) and AUD
1,400 flat for remainder of the life on mine.
 No exchange rate used. Estimates are in AUD.
Based on spot price.
 Mining tender in 2012, revised and under
current revision for rise and fall.
 Forecast assumptions are included at Table 5.
 Plant operating costs based on historical
schedule of quantities for consumables for this
built and operated plant and its last 18 months
operating history and current quotes.
 State royalties fully factored into optimisations
and financial modelling.
 Royalties pegged at legislated Western
Australia levels (2.5% on gross revenue)
 Head grade, re-blocked & regularized in
Evorelution scheduling software, with mining
dilution and mining recovery factored in.
 Gold price assumed, based on current spot
price and past gold price trends.
 Reserve currency status for finished product
(gold d’ore). Central Bank stock.
 Many local and international operations are
operating at C3 cash costs above current
prices or hedges. Supply likely curtailed if
current pricing and revenues structures
maintained. Active international Reserve Bank,
hedge fund and gold fund physical transfers.
 Forecast assumptions are included at Table 5.
 There are no industrial minerals.
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Criteria
Economic

Social
Other

Classification

JORC Code explanation
requirements prior to a supply contract.
 The inputs to the economic analysis to produce
the net present value (NPV) in the study, the
source and confidence of these economic inputs
including estimated inflation, discount rate, etc.
 NPV ranges and sensitivity to variations in the
significant assumptions and inputs.

 The status of agreements with key stakeholders
and matters leading to social licence to operate.
 To the extent relevant, the impact of the
following on the project and/or on the
estimation and classification of the Ore
Reserves:
 Any identified material naturally occurring
risks.

 The status of material legal agreements and
marketing arrangements.
 The status of governmental agreements and
approvals critical to the viability of the project,
such as mineral tenement status, and
government and statutory approvals.
 The basis for the classification of the Ore
Reserves into varying confidence categories.
 Whether the result appropriately reflects
the Competent Person’s view of the
deposit.
 The proportion of Probable Ore Reserves
that have been derived from Measured
Mineral Resources (if any).

Commentary
 Gold revenue assumed, using combination of
USD gold price and AUD exchange rate.
Financial model based of AUD 1,450 (years 1 &
2) and AUD 1,400 flat for remainder of the life
on mine.
 DCF optimisation best $113M, worst $106M,
average $110M. Inputs in text above.
 Major sensitivities are AUD gold price, mining
cost, and energy costs in processing.
 See: http://www.mining.com/web/infographicglobal-gold-mine-and-deposit-rankings-2013/
 Mining license (M52/132) is pre 1994 WA State
issued and pre-date some heritage legislation.
 See tolerances for resource estimates in
Resource section
 The site is distant from the WA west coast,
which is cyclone prone in summer. Localized
heavy storms in summer. The annual average
rainfall falls into true desert category.
 Debt agreement with external funder with
$19.5M mortgage over tenements.
 All major project approvals in place, or under
active regulatory review.
 Pits require both Mining PMP (Project
Management Plan) and Works approval from
WA DMP.
 Directly from resource classification.
 Subject to audit by separate Competent
Person. The result appropriately reflects the
Competent Person’s view of the deposit.
 None.

Audits or
reviews

 The results of any audits or reviews of Ore
Reserve estimates.

 Audited and review by separate Competent
Person. Revised mine plan.

Discussion of
relative
accuracy/
confidence

 Where appropriate a statement of the relative
accuracy and confidence level in the Ore
Reserve estimate using an approach or
procedure deemed appropriate by the
Competent Person. Aa qualitative discussion of
the factors which could affect the relative
accuracy and confidence of the estimate.
 The statement should specify whether it relates
to global or local estimates, and, if local, state
the relevant tonnages, which should be relevant
to technical and economic evaluation.
Documentation should include assumptions
made and the procedures used.
 Accuracy and confidence discussions should
extend to specific discussions of any applied
Modifying Factors that may have a material
impact on Ore Reserve viability, or for which
there are remaining areas of uncertainty at the
current study stage.

 See Resources section (above)
 As gold mineralisation exhibits a strong
“nugget effect” this could factor the relative
accuracy and confidence of the estimate. Gold
nugget effect has been noted in both
conventional assay and in column testwork for
HL. Elsewhere in the project change of support
and other estimating methodologies have been
used to improve estimates of block grades.
 Model and estimates are global. Grade control
drilling and estimation required for local
estimates, pre-production.
 Results and estimates should be viewed on
basis of +/- 15%, based on CP study
assessment, audit and review.
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Toms and Sams JORC Code, 2012 Edition – Table 1
Section 1 Sampling Techniques and Data
Criteria

JORC Code explanation

Sampling
techniques

 Nature and quality of sampling (e.g. cut
channels, random chips, or specific
specialised industry standard measurement
tools appropriate to the minerals under
investigation, such as down hole gamma
sondes, or handheld XRF instruments, etc.).
These examples should not be taken as
limiting the broad meaning of sampling.
 Include reference to measures taken to ensure
sample representivity and the appropriate
calibration of any measurement tools or
systems used.
 Aspects of the determination of mineralisation
that are Material to the Public Report.
 In cases where ‘industry standard’ work has
been done this would be relatively simple (e.g.
‘reverse circulation drilling was used to obtain
1 m samples from which 3 kg was pulverised
to produce a 30 g charge for fire assay’). In
other cases more explanation may be
required, such as where there is coarse gold
that has inherent sampling problems. Unusual
commodities or mineralisation types (e.g.
submarine nodules) may warrant disclosure
of detailed information.

Criteria

JORC Code explanation

Drilling
techniques

 Drill type (e.g. core, reverse circulation, openhole hammer, rotary air blast, auger, Bangka,
sonic, etc.) and details (e.g. core diameter,
triple or standard tube, depth of diamond tails,
face-sampling bit or other type, whether core
is oriented and if so, by what method, etc.).

Drill sample
recovery

 Method of recording and assessing core and
chip sample recoveries and results assessed.
 Measures taken to maximise sample recovery
and ensure representative nature of the
samples.
 Whether a relationship exists between sample
recovery and grade and whether sample bias
may have occurred due to preferential
loss/gain of fine/coarse material.

Logging

 Whether core and chip samples have been
geologically and geotechnically logged to a
level of detail to support appropriate Mineral
Resource estimation, mining studies and
metallurgical studies.
 Whether logging is qualitative or quantitative
in nature. Core (or costean, channel, etc.)
photography.
 The total length and percentage of the relevant
intersections logged.
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Commentary
 Historic reverse circulation drilling used to
obtain 1m samples. 3kg pulverised and split
to produce a 30g charge for fire assay.
 Historic diamond drilling sampled according
to mineralisation and lithology resulting in
10cm to 1.5. Half core pulverised and split to
produce a 30g charge for fire assay

Commentary
 All reverse circulation at nominal 5.5”
diameter, utilising face sampling hammers
to reduce the risk of sample contamination.
 Diamond drilling utilised 10-40m RC
precollars to penetrate transported cover
then continued as NQ core. Core was
oriented by down-hole spear.
 Reverse circulation recorded recovery and
moisture for 1m samples. The majority of
samples were of good quality with ground
water having minimal effect on sample
quality or recovery. Statistical analysis of
sample quality for samples over an Au
bottom cut of 0.1ppm indicates negligible
sample bias.
 Diamond drilling recorded rock hardness,
recovery and RQD. Core recovery was good.
 Reverse circulation chips were washed and
stored in chip trays in 1m intervals. Chips
were visually inspected, recording lithology,
weathering, alteration, mineralisation,
veining and structure.
 Diamond core was visually inspected,
recording data related to lithology,
weathering, alteration, mineralisation,
veining and structure. Photographs of each
core tray were taken wet.
 All mineralised intersections from both
diamond core and reverse circulation were
logged.
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 Diamond core samples to be analysed were
taken as half core. Sample mark-up was
controlled by geological domaining
represented by mineralisation and lithology.
 Reverse circulation samples were split from
dry, 1m bulk sample via a 3-tier riffle
splitter. Field duplicates were inserted at a
ratio of 1:20, analysis of primary vs.
duplicate samples indicate sampling is
representative of the insitu material.
 Detailed discussion of sampling techniques
and Quality Control are documented in the
Toms and Sams Deposit Mineral Resource
Estimation October 2013 technical report.

Sub-sampling
techniques and
sample
preparation

 If core, whether cut or sawn and whether
quarter, half or all core taken.
 If non-core, whether riffled, tube sampled,
rotary split, etc. and whether sampled wet or
dry.
 For all sample types, the nature, quality and
appropriateness of the sample preparation
technique.
 Quality control procedures adopted for all subsampling stages to maximise representivity of
samples.
 Measures taken to ensure that the sampling is
representative of the in situ material collected,
including for instance results for field
duplicate/second-half sampling.
 Whether sample sizes are appropriate to the
grain size of the material being sampled.

Criteria

JORC Code explanation

Commentary

Quality of assay
data and
laboratory tests

 The nature, quality and appropriateness of the
assaying and laboratory procedures used and
whether the technique is considered partial or
total.
 For geophysical tools, spectrometers,
handheld XRF instruments, etc., the
parameters used in determining the analysis
including instrument make and model,
reading times, calibrations factors applied and
their derivation, etc.
 Nature of quality control procedures adopted
(e.g. standards, blanks, duplicates, external
laboratory checks) and whether acceptable
levels of accuracy (i.e. lack of bias) and
precision have been established.

Verification of
sampling and
assaying

 The verification of significant intersections by
either independent or alternative company
personnel.
 The use of twinned holes.
 Documentation of primary data, data entry
procedures, data verification, data storage
(physical and electronic) protocols.
 Discuss any adjustment to assay data.

 Historic assaying of RC and core was done
by 30g charge fire assay with Atomic
Absorption Spectrometry finish at Analabs.
The method is standard for gold analysis and
is considered appropriate in this case. No
Laboratory Certificates are available for
historic assay results pre 2008 however,
evaluation of the database identified the
following;
standards are inserted at a ratio of 1:20,
Assay repeats inserted at a ratio of 1 in 20.
 QAQC analysis of this historic data indicates
the levels of accuracy and precision are
acceptable.
 Assaying of recent sampling was done by
40g charge fire assay with Inductively
Coupled Plasma – Optical Emission
Spectroscopy finish at Bureau Veritas
(Ultratrace), Perth. The method is standard
for gold analysis and is considered
appropriate in this case. Laboratory
Certificates are available for the assay
results and the following QAQC protocols
used:
Laboratory Checks inserted 1 in 20 samples,
CRM inserted 1 in 30 samples,
Assay Repeats randomly selected 1 in 15
samples.
 QAQC analysis of this data indicates the
levels of accuracy and precision are
acceptable.
 Detailed discussion of analytical QAQC is
documented in the Toms and Sams Deposit
Mineral Resource Estimation October 2013
technical report.
 No twinned holes.
 Verification and grade analysis by external
consultants (Coffey Mining). In-field
independent verification by consultant
geologists from OmniGeox.
 All sampling, geological logging, borehole
location, laboratory analysis results and
QAQC data is retained in a relational
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Location of data
points

 Accuracy and quality of surveys used to locate
drill holes (collar and down-hole surveys),
trenches, mine workings and other locations
used in Mineral Resource estimation.
 Specification of the grid system used.
 Quality and adequacy of topographic control.







Data spacing
and distribution

Orientation of
data in relation
to geological
structure

Sample security

Audits or
reviews



 Data spacing for reporting of Exploration
Results.
 Whether the data spacing and distribution is
sufficient to establish the degree of geological
and grade continuity appropriate for the
Mineral Resource and Ore Reserve estimation
procedure(s) and classifications applied.
 Whether sample compositing has been
applied.




 Whether the orientation of sampling achieves
unbiased sampling of possible structures and
the extent to which this is known, considering
the deposit type.
 If the relationship between the drilling
orientation and the orientation of key
mineralised structures is considered to have
introduced a sampling bias, this should be
assessed and reported if material.
 The measures taken to ensure sample
security.



 The results of any audits or reviews of
sampling techniques and data.
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database. Resource and Investment use
Datashed as the relational database which
has thorough built-in triggers for validation
of imported data. An experienced Database
Administrator oversees quality control of
data.
Borehole, Geological and Sampling data is
captured in specifically designed
spreadsheets with built in validation for data
entry fields, using established procedures.
No adjustment to assay data is made.
The grid system used for historic Toms and
Sams drilling is the established Fortnum
Mine Grid. Control station locations and
traverses have been verified. Collar locations
of boreholes have been established by either
total station or differential GPS (DGPS). The
Toms open pit (currently abandoned) was
picked up by DGPS at the conclusion of
mining. The transformation between Mine
Grid and MGA94 Zone 50 is documented and
well established.
A recent LIDAR survey was undertaken and
results are in agreement with survey
pickups of pits and waste dumps.
Recent drilling picked up by hand held GPS
on MGA94 Zone 50.
Down hole surveys taken by digital single
shot camera every 50m.
Borehole spacing is a nominal 40m x 40m
that has been in-filled to a nominal 20m x
20m in the main zone of mineralisation at
Toms and Sams.
The spacing is considered sufficient to
establish geological and grade continuity for
appropriate Mineral Resource classification.
During the historic exploration phase,
samples were composited to 4m by spearing
1m bulk samples. Where the assays
returned results greater than 0.15ppm Au,
the original 1m bulk samples were split
using a 3-tier riffle splitter and analysed.
Drilling planned at right angles to known
strike and at best practical angle to intersect
target at right angles.

Sample bags tagged and logged, sealed in
bulka bags, dispatch by third party
contractor, in-company reconciliation with
laboratory assay returns.
Database compilation into Data-shed for
data integrity.
Program review by external consultants
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Section 2 Reporting of Exploration Results
Criteria

JORC Code explanation

Mineral
tenement and
land tenure
status


 Type, reference name/number, location and
ownership including agreements or material
issues with third parties such as joint ventures, 
partnerships, overriding royalties, native title
interests, historical sites, wilderness or national
park and environmental settings.
 The security of the tenure held at the time of
reporting along with any known impediments to
obtaining a licence to operate in the area.

 Acknowledgment and appraisal of exploration
by other parties.

Exploration
done by other
parties
Geology

 Deposit type, geological setting and style of
mineralisation.

Commentary




Drill hole
Information

Data
aggregation
methods

Relationship
between
mineralisation
widths and
intercept
lengths

Diagrams

 A summary of all information material to the
understanding of the exploration results
including a tabulation of the following
information for all Material drill holes:
o easting and northing of the drill hole collar
o elevation or RL (Reduced Level – elevation
above sea level in metres) of the drill hole collar
o dip and azimuth of the hole
o down hole length and interception depth
o hole length.
 If the exclusion of this information is justified on
the basis that the information is not Material
and this exclusion does not detract from the
understanding of the report, the Competent
Person should clearly explain why this is the
case.
 In reporting Exploration Results, weighting
averaging techniques, maximum and/or
minimum grade truncations (e.g. cutting of high
grades) and cut-off grades are usually Material
and should be stated.
 Where aggregate intercepts incorporate short
lengths of high grade results and longer lengths
of low grade results, the procedure used for
such aggregation should be stated and some
typical examples of such aggregations should
be shown in detail.
 The assumptions used for any reporting of
metal equivalent values should be clearly
stated.
 These relationships are particularly important
in the reporting of Exploration Results.
 If the geometry of the mineralisation with
respect to the drill hole angle is known, its
nature should be reported.
 If it is not known and only the down hole
lengths are reported, there should be a clear
statement to this effect (e.g. ‘down hole length,
true width not known’).
 Appropriate maps and sections (with scales)
and tabulations of intercepts should be included
for any significant discovery being reported
These should include, but not be limited to a
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Toms and Sams: M52/132. Pre-1994 WA
Mining Lease.
Lease held 100% by Grosvenor Gold Pty Ltd

Drilled by RAB, RC and diamond coring,
assayed gold only, various parties not limited
to Eagle Gold, Gleneagle, Perilya and
Homestake Australia.
Paleoproterozoic age oxide gold and base
metal mineralisation. Structurally controlled
and structurally remobilised.
Primary intermediate sulphur epithermal
mineralisation related to bimodal felsic and
mafic volcanism. Oxide gold mineralisation in
deeply weathered regolith.
Drillholes used in estimation included in
‘Mineral Resource Review and Reconciliation
on the Toms Open Pit, Western Australia’
September 2012 technical report by
Ravensgate.
Historic drill intersections are available from
historic Homestake, Perilya and Gleneagle
ATR’s 1990-2007 for M52/132 and combined
reporting group c591_1994. ATR’s are
available from WAMEX.
The focus of the report is resources and
reserves, not new material drilling
information.
All other assays are single assays.
The are no short length aggregation methods
in reporting exploration results.
The are no metal equivalents.



All reported intersection lengths are down
hole. Long section widths are true widths.



Plans and sections are available from historic
Homestake, Perilya and Gleneagle ATR’s
1990-2007 for M52/132 and combined
reporting group c591_1994. ATR’s are
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Criteria

JORC Code explanation

Balanced
reporting



Other
substantive
exploration
data



Further work




plan view of drill hole collar locations and
appropriate sectional views.
Where comprehensive reporting of all
Exploration Results is not practicable,
representative reporting of both low and high
grades and/or widths should be practiced to
avoid misleading reporting of Exploration
Results.
Other exploration data, if meaningful and
material, should be reported including (but not
limited to): geological observations; geophysical
survey results; geochemical survey results; bulk
samples – size and method of treatment;
metallurgical test results; bulk density,
groundwater, geotechnical and rock
characteristics; potential deleterious or
contaminating substances.
The nature and scale of planned further work
(e.g. tests for lateral extensions or depth
extensions or large-scale step-out drilling).
Diagrams clearly highlighting the areas of
possible extensions, including the main
geological interpretations and future drilling
areas, provided this information is not
commercially sensitive.

Commentary
available from WAMEX.


All gold grades > 1g/t reported.



All gold grades > 1g/t reported.



Down dip extensional exploration and
resource definition drilling pending
optimization evaluation
Exploration results are not material to this
announcement.



Section 3 Estimation and Reporting of Mineral Resources
Criteria

JORC Code explanation

Commentary

Database
integrity

 Measures taken to ensure that data has not
been corrupted by, for example, transcription or
keying errors, between its initial collection and
its use for Mineral Resource estimation
purposes.
 Data validation procedures used.

 As outlined in Section 1: Verification of
sampling and assaying above, all sampling,
geological logging, borehole location,
laboratory analysis results and QAQC data is
retained in a relational database. Resource
and Investment use Datashed as the
relational database which has thorough builtin triggers for validation of imported data. An
experienced Database Administrator oversees
quality control of data.
 Borehole, Geological and Sampling data is
captured in specifically designed
spreadsheets with built in validation for data
entry fields, using established procedures.
 Validation includes but is not limited to;
No overlapping intervals.
Downhole surveys at 0m depth and also at the
end of hole.
Consistency of depths between different data
tables.
Check gaps in the data.
Sample number matching between field
sample records and laboratory results.

Site visits

 Comment on any site visits undertaken by the
Competent Person and the outcome of those
visits.
 If no site visits have been undertaken indicate
why this is the case.

 A week long site visit by the Competent
Person was undertaken in August 2013 and
October 2013 which included;
 A review of historic mining at the Toms and
Sams deposit by examining the pit, pit
mapping, grade control plans and a review of
hard copy production data.
 Inspection of drill core and RC chips housed at
the Fortnum Mine coreyard.
 Search of WAMEX for missing ATR’s.
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Criteria

JORC Code explanation

Commentary
 Search of archive boxes for additional internal
exploration and production reports.
 Review of published Resource Estimations.

Criteria

JORC Code explanation

Commentary

Geological
interpretation

 Confidence in (or conversely, the uncertainty of
) the geological interpretation of the mineral
deposit.
 Nature of the data used and of any
assumptions made.
 The effect, if any, of alternative interpretations
on Mineral Resource estimation.
 The use of geology in guiding and controlling
Mineral Resource estimation.
 The factors affecting continuity both of grade
and geology.

Dimensions

 The extent and variability of the Mineral
Resource expressed as length (along strike or
otherwise), plan width, and depth below
surface to the upper and lower limits of the
Mineral Resource.

Estimation and
modelling
techniques

 The nature and appropriateness of the
estimation technique(s) applied and key
assumptions, including treatment of extreme
grade values, domaining, interpolation
parameters and maximum distance of
extrapolation from data points. If a computer
assisted estimation method was chosen
include a description of computer software and
parameters used.
 The availability of check estimates, previous
estimates and/or mine production records and
whether the Mineral Resource estimate takes
appropriate account of such data.
 The assumptions made regarding recovery of
by-products.
 Estimation of deleterious elements or other
non-grade variables of economic significance
(e.g. sulphur for acid mine drainage
characterisation).
 In the case of block model interpolation, the
block size in relation to the average sample
spacing and the search employed.
 Any assumptions behind modelling of selective
mining units.
 Any assumptions about correlation between
variables.
 Description of how the geological
interpretation was used to control the resource
estimates.
 Discussion of basis for using or not using
grade cutting or capping.

 Confidence in the interpretation is high for the
following reasons;
 Geometry, geology, alteration and tenor of the
mineralised zone is consistent, agreeing in
adjacent holes both along strike and down dip
and agrees well with historic pit geological
flitch plans.
 The main zone of mineralisation is controlled
by a well-established hanging wall structure
and brittle deformation of jasperoid units.
Mineralisation and hosted within and around
the margins of, jasperoid.
 Numerous small scale E-W trending faults
have been identified within the pit, they do not
have a significant impact on the continuity of
geology or grade.
 The main mineralised zone of altered
jasperoid and associated vein selvedge’s
strikes 620m with good continuity, from 10m
below surface to 120m below surface. Widths
vary between 3m and 15m.
 Footwall mineralised zones are less coherent,
usually with strike extents of 40-60m with
similar down dip extents, and are associated
with poddy jasperoid bodies and local
shearing.
 Ordinary kriging (OK) has been used and is
considered appropriate for the style of
deposit. A thorough description of the
methods is described in the ‘Mineral Resource
Review and Reconciliation on the Toms Open
Pit, Western Australia’ September 2012
technical report by Ravensgate, and is
summarised below;
 Domaining of different mineralised zones was
accomplished by use of wireframe solids
derived from sectional interpretations of the
drill data and take into consideration
geological factors such as lithology, alteration
and structure. To ‘close off ‘ wireframes, the
sectional interpretation from the last section
was projected half the drill spacing, 10m for
20m lines, 20m for 40m lines. In the case of
down dip extrapolation from the last hole on a
given line, this was 10m, excepting where
adjacent lines showed mineralisation at
greater depth, the extrapolation was extended
to equivalent depths. These wire frames were
used to both constrain block model cell grade
estimates and to partition grade populations
for statistics and estimation of individual
domains.
 Surpac software was used for wireframe
construction, variography to derive the OK
parameters and the construction and
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Criteria

JORC Code explanation
 The process of validation, the checking process
used, the comparison of model data to drill
hole data, and use of reconciliation data if
available.

Commentary









Moisture
Cut-off
parameters

Mining factors
or assumptions

Metallurgical
factors or
assumptions

 Whether the tonnages are estimated on a dry
basis or with natural moisture, and the method
of determination of the moisture content.
 The basis of the adopted cut-off grade(s) or
quality parameters applied.

 Assumptions made regarding possible mining
methods, minimum mining dimensions and
internal (or, if applicable, external) mining
dilution. It is always necessary as part of the
process of determining reasonable prospects
for eventual economic extraction to consider
potential mining methods, but the
assumptions made regarding mining methods
and parameters when estimating Mineral
Resources may not always be rigorous. Where
this is the case, this should be reported with an
explanation of the basis of the mining
assumptions made.
 The basis for assumptions or predictions
regarding metallurgical amenability. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider potential
metallurgical methods, but the assumptions
regarding metallurgical treatment processes
and parameters made when reporting Mineral
Resources may not always be rigorous. Where
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reporting of the block model. Variography was
interpreted using a spherical single sill model.
Top cuts were utilised on the model to
remove extreme outliers that may have
locally skewed estimates. Checks on the
spatial relationships of high grades were
made before implementing top cuts.
Model cell sizes were set at y10m, x5m and
z5m and is appropriate for the sample density
and style of mining. Sub celling to ¼ cell size
in all dimensions was used to improve
volumetrics.
As part of block model validation, previous
estimates were reported and volumetrics,
grades and tonnages compared.
The only element of economic interest
modelled is gold.
The block model, once interpolation was
complete was dumped as a point file for
spatial comparison against raw composite
data to determine validity, as well as visually
assessing the model using Vulcan.
Tonnages are estimated as dry metric.

 For the purpose of resource estimation,
mineralised lodes were interpreted separately
for main, hanging wall and foot wall and were
modelled on a lower cutoff grade of 0.3g/t Au
and by consideration of a down-hole
minimum intersection of 2m with a cut-off of
0.5g/t. In areas where structure, lithology and
alteration indicated the lode was not simply
defined by gold grades and a pure grade
model would compromise the geometric
robustness of the lode structures, lower cutoff grades were applied.
 Internal dilution of max 2m down hole below
cut off.
 The 0.3g/t lower cut-off was adopted to
reflect the possibility of higher gold values in
the future.
 Mining methods were considered in the
selection of model cell sizes as described
above and the consideration of maximum 2m
internal dilution in the interpretation.

 Horizons were modelled based on oxidation
state of the host rocks, taken from the drilling
information. These were: Transported and
lateritic residuum, oxidised, transitional and
fresh.
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Criteria

JORC Code explanation

Environmental
factors or
assumptions



Bulk density






Classification






this is the case, this should be reported with an
explanation of the basis of the metallurgical
assumptions made.
Assumptions made regarding possible waste
and process residue disposal options. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider the potential
environmental impacts of the mining and
processing operation. While at this stage the
determination of potential environmental
impacts, particularly for a greenfields project,
may not always be well advanced, the status of
early consideration of these potential
environmental impacts should be reported.
Where these aspects have not been considered
this should be reported with an explanation of
the environmental assumptions made.
Whether assumed or determined. If assumed,
the basis for the assumptions. If determined,
the method used, whether wet or dry, the
frequency of the measurements, the nature,
size and representativeness of the samples.
The bulk density for bulk material must have
been measured by methods that adequately
account for void spaces (vugs, porosity, etc.),
moisture and differences between rock and
alteration zones within the deposit.
Discuss assumptions for bulk density
estimates used in the evaluation process of the
different materials.
The basis for the classification of the Mineral
Resources into varying confidence categories.
Whether appropriate account has been taken
of all relevant factors (i.e. relative confidence in
tonnage/grade estimations, reliability of input
data, confidence in continuity of geology and
metal values, quality, quantity and distribution
of the data).
Whether the result appropriately reflects the
Competent Person’s view of the deposit.

Audits or
reviews

 The results of any audits or reviews of Mineral
Resource estimates.

Discussion of
relative
accuracy/
confidence

 Where appropriate a statement of the relative
accuracy and confidence level in the Mineral
Resource estimate using an approach or
procedure deemed appropriate by the
Competent Person. For example, the
application of statistical or geostatistical
procedures to quantify the relative accuracy of
the resource within stated confidence limits,
or, if such an approach is not deemed
appropriate, a qualitative discussion of the
factors that could affect the relative accuracy
and confidence of the estimate.
 The statement should specify whether it
relates to global or local estimates, and, if
local, state the relevant tonnages, which
should be relevant to technical and economic
evaluation. Documentation should include
assumptions made and the procedures used.

RESOURCE AND INVESTMENT NL ABN 77 085 806 284

Commentary

 Assumptions, prior to an optimisation review,
are that the oxide zone is to be conventionally
mined by open pit. Primary sulphide material
produced is estimated to be small, and with
low sulphidation levels, acid drainage through
sulphide oxidation of primary material will not
be a factor. Previous oxide rock NPI analysis
identified no deleterious elements.

 Bulk density has been measured from drill
core collected from the Yarlarweelor
prospect, and are representative the different
oxidation states of the ore zones as well as
host rocks at Tom and Sams.
 Bulk density measurement was determined
by the water immersion method.
 Bulk density scripted into block model.

 Classification was based on numerous factors
including;
Distance to nearest sample,
Number of samples,
Number of drillholes,
Geological continuity,
Grade continuity.
 The resultant Mineral Resource Estimation
reflects the Competent Person’s view of the
deposit.
 2006 Resource Evaluation estimate reviewed
by Ravensgate (2012) and depleted.
 Internal review by RNI of Ravensgate depleted
2006 estimate.
 Both reviews consider the estimations to be
sound.
 The relative accuracy of the model is expected
to be +/- 10% on tonnes, reflecting the
proportion of Inferred material in the primary
mineralised zones.
 Overall the grade ranges of the block model
compare very well with the composite data
used in the interpolation, with very little
difference in local or global populations when
compared spatially. The error associated with
grade is in the order of +/-5%.
 Previous reconciliations documented by
Perilya for Toms and Sams are good and
relate surprisingly well to the method of
modelling (sectional, polygonal).
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JORC Code explanation

Commentary

 These statements of relative accuracy and
confidence of the estimate should be
compared with production data, where
available.

Section 4 Estimation and Reporting of Ore Reserves
Criteria

JORC Code explanation

Commentary

Mineral
Resource
estimate for
conversion to
Ore Reserves

 Description of the Mineral Resource estimate
used as a basis for the conversion to an Ore
Reserve.
 Clear statement as to whether the Mineral
Resources are reported additional to, or
inclusive of, the Ore Reserves.
 Comment on any site visits undertaken by the
Competent Person (s) and the outcome of those
visits.

 Documented above. Block model, depleted for
prior mining.
 Mineral resources are not additional to the Ore
Reserve declared.

Study status

 The type and level of study undertaken to
enable Mineral Resources to be converted to
Ore Reserves.
.

 For CIL processing methodology FS level
study, completed November 2012, with
ongoing review in 2013. Built and operated CIL
plant, 1Mpta nameplate, process reconciliation
at hand.
 Mining study completed February 2014.

Cut-off
parameters

 The basis of the cut-off grade(s) or quality
parameters applied.

 Whittle 4 x optimisation based on detailed
study of site and project opex and capex,
subject to audit and external benchmarking.

Mining factors
or
assumptions

 The method and assumptions used as reported
in the Pre-Feasibility or Feasibility Study to
convert the Mineral Resource to an Ore Reserve
(i.e. either by application of appropriate factors
by optimisation or by preliminary or detailed
design).
 The choice, nature and appropriateness of the
selected mining method(s) and other mining
parameters including associated design issues
such as pre-strip, access, etc.
 The assumptions made regarding geotechnical
parameters (e.g. pit slopes, stope sizes, etc.),
grade control and pre-production drilling.
 The major assumptions made and Mineral
Resource model used for pit and stope
optimisation (if appropriate).
 The mining dilution factors used.
 The mining recovery factors used.
 Any minimum mining widths used.
 The manner in which Inferred Mineral
Resources are utilised in mining studies and the
sensitivity of the outcome to their inclusion.
 The infrastructure requirements of the selected
mining methods.

 Whittle 4x optimisation, followed by detailed
pit and dump design and scheduling.
 Cut-backs in open pit, design to suit Caterpillar
777 ORT or similar.
 Mining dilution 10%; Mining recovery 95%.
Overall pit slope 40 degree.
 Independent geotechnical study on material
strength and pit stability.
 Two way ramps 23m, one way 13m.
 Optimisations include Inferred and report only
Measured and Indicated.
 Infrastructure at either detailed design phase,
or in part already built on site.
 Ramp Width Two Way 23 (m)
 Ramp Width One Way 13 (m)
 Ramp Gradient 10-12.5 (%)

Site visits

 Site visit as part of a due diligence process in
2011.
 Site visits as part of audit by the Resources CP
in 2013

 Refer to Table 6 in text above this appendix for
geotechnical detail
 Refer to Table 5 in text above for mining
dilution and mining recovery detail
 Minimum mining widths to suite 100t class
ORT
 Inferred inventory included in optimisation as a
sensitivity but not material to design outcome
 Project infrastructure is built

Metallurgical
factors or
assumptions

 The metallurgical process proposed and the
appropriateness of that process to the style of
mineralisation.
 Whether the metallurgical process is well-
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 Both CIL and HL gold recovery methods,
depending on ore and mineralisation oxidation
state.
 Both CIL and HL methods are commercial in
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JORC Code explanation

Commentary

tested technology or novel in nature.
 The nature, amount and representativeness of
metallurgical test work undertaken, the nature
of the metallurgical domaining applied and the
corresponding metallurgical recovery factors
applied.
 Any assumptions or allowances made for
deleterious elements.
 The existence of any bulk sample or pilot scale
test work and the degree to which such
samples are considered representative of the
orebody as a whole.
 For minerals that are defined by a specification,
has the ore reserve estimation been based on
the appropriate mineralogy to meet the
specifications?
 The status of studies of potential environmental
impacts of the mining and processing
operation. Details of waste rock
characterisation and the consideration of
potential sites, status of design options
considered and, where applicable, the status of
approvals for process residue storage and
waste dumps should be reported.

scale, standard processing technology.
 CIL process plant is built.
 All reported as part of ongoing PFS work. Both
bottle roll and long range column tests,
agglomerated and size. Independent testwork,
reported to JORC 2012.
 Multi- element analysis during exploration.
Silver likely to be present. Mineralisation
present as electrum, natural gold/silver alloy.
 Independent test work on representative ore
types at column scale. See Table 4 above in
text.
 Minerals are not defined by a specification.

Infrastructure

 The existence of appropriate infrastructure:
availability of land for plant development,
power, water, transportation (particularly for
bulk commodities), labour, accommodation; or
the ease with which the infrastructure can be
provided, or accessed.

 Built camp, airstrip and CIL process plant. FIFO
workforce.
 Power infrastructure in place without
generators.
 Design complete for TSF tailings dam lift, new
TSF, creek diversion.

Costs

 The derivation of, or assumptions made,
regarding projected capital costs in the study.
 The methodology used to estimate operating
costs.
 Allowances made for the content of deleterious
elements.
 The derivation of assumptions made of metal
or commodity price(s), for the principal
minerals and co- products.
 The source of exchange rates used in the study.
 Derivation of transportation charges.
 The basis for forecasting or source of treatment
and refining charges, penalties for failure to
meet specification, etc.
 The allowances made for royalties payable,
both Government and private.

 Capital costs estimated by documented direct
quotes from WA and International suppliers.
 Quoted and benchmarked, to current WA
standards, followed by external benchmarking
by Independent consultants.
 Assumed, using combination of USD gold price
and AUD exchange rate. Financial model
based of AUD 1,450 (years 1 & 2) and AUD
1,400 flat for remainder of the life on mine.
 Mining tender in 2012, revised and under
current revision.
 There are no refining charges.
 Plant operating costs based on historical
schedule of quantities for consumables for this
plant and its last 18 months operating history
and current quotes.
 State royalties fully factored into optimisations
and financial modelling.

Revenue
factors

 The derivation of, or assumptions made
regarding revenue factors including head
grade, metal or commodity price(s) exchange
rates, transportation and treatment charges,
penalties, net smelter returns, etc.
 The derivation of assumptions made of metal
or commodity price(s), for the principal metals,
minerals and co-products.
 The demand, supply and stock situation for the
particular commodity, consumption trends and
factors likely to affect supply and demand into
the future.
 A customer and competitor analysis along with

 Royalties pegged at legislated Western
Australia levels (2.5% on gross revenue)
 Head grade, re-blocked regularized in
Evorelution scheduling software, with mining
dilution and mining recovery factored in.

Environmental

Market
assessment
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 CIL Process plant has valid and current DER
“Licence for prescribed premises”.
 Valid Department of Water, water licence and
operating strategy.
 Valid DER clearing permit
 Valid bed and banks permit
 Works approvals in process of compilation.

 Reserve currency status for finished product
(gold d’ore)
 Many local and international operations are
operating at C3 cash costs above current
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JORC Code explanation

Commentary

the identification of likely market windows for
the product.
Price and volume forecasts and the basis for
these forecasts.
For industrial minerals the customer
specification, testing and acceptance
requirements prior to a supply contract.
The inputs to the economic analysis to produce
the net present value (NPV) in the study, the
source and confidence of these economic inputs
including estimated inflation, discount rate, etc.
NPV ranges and sensitivity to variations in the
significant assumptions and inputs.

prices or hedges. Supply likely curtailed if
current pricing and revenues structures
maintained. Active international Reserve Bank
physical transfers.
 Forecast assumptions are included at Table 5.
 There are no industrial minerals.

Social

 The status of agreements with key stakeholders
and matters leading to social licence to operate.

 Mining license (M52/132) is pre 1994 WA state
issued and pre-dates some heritage current
legislation.

Other

 To the extent relevant, the impact of the
following on the project and/or on the
estimation and classification of the Ore
Reserves:
 Any identified material naturally occurring
risks.

 See tolerances for resource estimates in
Resource section
 The site is distant from the WA west coast,
which is cyclone prone in summer. Localized
heavy storms in summer. The annual average
rainfall falls into true desert category.
 Debt agreement with external funder with
$19.5M mortgage over tenements.
 All major project approvals in place, or under
active regulatory review.
 Pits require Mining PMP
(Project Management Plan)
 Works approval from WA DMP received.



Economic





Classification

 The status of material legal agreements and
marketing arrangements.
 The status of governmental agreements and
approvals critical to the viability of the project,
such as mineral tenement status, and
government and statutory approvals.
 The basis for the classification of the Ore
Reserves into varying confidence categories.
 Whether the result appropriately reflects
the Competent Person’s view of the
deposit.
 The proportion of Probable Ore Reserves
that have been derived from Measured
Mineral Resources (if any).

 Gold revenue assumed, using combination of
USD gold price and AUD exchange rate.
Financial model based of AUD 1,450 (years 1 &
2) and AUD 1,400 flat for remainder of the life
on mine.
 DCF $17M.
 Major sensitivities are AUD gold price, mining
cost, and energy costs in processing.
 See: http://www.mining.com/web/infographicglobal-gold-mine-and-deposit-rankings-2013/

 Directly from resource classification.
 Subject to audit by separate CP.
 The result appropriately reflects the
Competent Person’s view of the deposit.
 None.

Audits or
reviews

 The results of any audits or reviews of Ore
Reserve estimates.

 Audited and review by separate CP. Revised
mine plan.

Discussion of
relative
accuracy/
confidence

 Where appropriate a statement of the relative
accuracy and confidence level in the Ore
Reserve estimate using an approach or
procedure deemed appropriate by the
Competent Person. Aa qualitative discussion of
the factors which could affect the relative
accuracy and confidence of the estimate.
 The statement should specify whether it relates
to global or local estimates, and, if local, state
the relevant tonnages, which should be relevant
to technical and economic evaluation.
Documentation should include assumptions
made and the procedures used.
 Accuracy and confidence discussions should
extend to specific discussions of any applied
Modifying Factors that may have a material

 See Resources section (above)
 As gold mineralisation exhibits a strong
“nugget effect” this could factor the relative
accuracy and confidence of the estimate. Gold
nugget effect has been noted in both
conventional assay and in column testwork for
HL. Elsewhere in the project change of support
and other estimating methodologies have been
used to improve estimates of block grades.
 Model and estimates are global. Grade control
drilling and estimation required for local
estimates, pre-production.
 Results and estimates should be viewed on
basis of +/- 15%, based on CP study
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JORC Code explanation
impact on Ore Reserve viability, or for which
there are remaining areas of uncertainty at the
current study stage.

Commentary
assessment, audit and review.

Starlight/Daylight Group - JORC Code, 2012 Edition – Table 1
Section 1 Sampling Techniques and Data
Criteria

JORC Code explanation

Commentary

Sampling
techniques

 Nature and quality of sampling (egg cut
channels, random chips, or specific specialised
industry standard measurement tools
appropriate to the minerals under investigation,
such as down hole gamma sondes, or handheld
XRF instruments, etc.). These examples should
not be taken as limiting the broad meaning of
sampling.
 Include reference to measures taken to ensure
sample representivity and the appropriate
calibration of any measurement tools or systems
used.
 Aspects of the determination of mineralisation
that are Material to the Public Report.
 In cases where ‘industry standard’ work has
been done this would be relatively simple (egg
‘reverse circulation drilling was used to obtain 1
m samples from which 3 kg was pulverised to
produce a 30 g charge for fire assay’). In other
cases more explanation may be required, such
as where there is coarse gold that has inherent
sampling problems. Unusual commodities or
mineralisation types (egg submarine nodules)
may warrant disclosure of detailed information.

 Homestake Gold Australia (HGAL):
o Historic reverse circulation drilling
used to obtain 1m samples and
sent for bulk cyanide leach (bottle
roll) with AAS finish.
o Historic diamond drilling sampled
on nominal 1m samples, smaller
samples around geological
boundaries, sent for bulk cyanide
leach (bottle roll) with AAS finish.
 Perilya/Eagle/Gleneagle:
o Historic reverse circulation (RC)
drilling used to obtain 1m
samples. 3kg pulverised and split
to produce a 30g charge for fire
assay.
o Historic surface diamond drilling
sampled according to
mineralisation and lithology
resulting in 10cm to 1.5m. Half
core pulverised and split to
produce a 30g charge for fire
assay.

Drilling
techniques

 Drill type (egg core, reverse circulation, openhole hammer, rotary air blast, auger, Bangka,
sonic, etc.) and details (egg core diameter, triple
or standard tube, depth of diamond tails, facesampling bit or other type, whether core is
oriented and if so, by what method, etc.).

 All reverse circulation at nominal 5.5” diameter,
utilising face sampling hammers to reduce the
risk of sample contamination.
 Diamond drilling utilised 10-60m RC precollars
to penetrate transported cover and weathering
then continued as HQ and PQ core. Core was
oriented by down-hole spear.

Drill
sample
recovery

 Method of recording and assessing core and chip
sample recoveries and results assessed.
 Measures taken to maximise sample recovery
and ensure representative nature of the samples.
 Whether a relationship exists between sample
recovery and grade and whether sample bias
may have occurred due to preferential loss/gain
of fine/coarse material.

 HGAL: Reverse circulation recovery/RAB 3-4m
composites with 1m resplits. 1m samples from
composite intersections .0.2g/t, No recorded
measures but diamond drilling sampled to
geological contacts on approximate 1m interval,
No record of diamond drilling rock hardness and
RQD, Recovery recorded. Several diamond
holes drilled to twin RC holes that were
suspected of smeared grades below the water
table – analysis indicated good correlation
between RC and Diamond sampling.
Perilya/Gleneagle: reverse circulation recorded
recovery and moisture for 1m samples. The
majority of samples were of good quality with
ground water having minimal effect on sample
quality or recovery. Statistical analysis of sample
quality for samples over an Au bottom cut of
0.1ppm indicates no sample bias.
Diamond drilling recorded rock hardness, recovery
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JORC Code explanation

Commentary
and RQD. Core recovery was good.

Logging

 Whether core and chip samples have been
geologically and geotechnically logged to a level
of detail to support appropriate Mineral Resource
estimation, mining studies and metallurgical
studies.
 Whether logging is qualitative or quantitative in
nature. Core (or costean, channel, etc.)
photography.
 The total length and percentage of the relevant
intersections logged.

 HGAL: RC/RAB drilling logged on 1m intervals,
diamond logged on nominal 1m intervals with
smaller intervals around geological boundaries.
 Perilya/Gleneagle: Reverse circulation chips
were washed and stored in chip trays in 1m
intervals. Chips were visually inspected,
recording lithology, weathering, alteration,
mineralisation, veining and structure. Diamond
core was visually inspected, recording data
related to lithology, weathering, alteration,
mineralisation, veining and structure domains.
Photographs of each core tray were taken wet.
 All mineralised intersections from both diamond
core and reverse circulation were logged.

Subsampling
techniques
and sample
preparation

 If core, whether cut or sawn and whether
quarter, half or all core taken.
 If non-core, whether riffled, tube sampled, rotary
split, etc. and whether sampled wet or dry.
 For all sample types, the nature, quality and
appropriateness of the sample preparation
technique.
 Quality control procedures adopted for all subsampling stages to maximise representivity of
samples.
 Measures taken to ensure that the sampling is
representative of the in situ material collected,
including for instance results for field
duplicate/second-half sampling.
 Whether sample sizes are appropriate to the
grain size of the material being sampled.

 HGAL: Diamond core samples to be analysed
were taken as half core. Reverse
circulation/RAB 3-4m composites had samples
split from dry, 1m bulk sample via a 3-tier riffle
splitter. No documentation of field duplicates or
standards.
 Perilya/Gleneagle: Diamond core samples to be
analysed were taken as half core. Sample markup was controlled by geological domaining
represented by mineralisation and lithology.
Reverse circulation samples were split from dry,
1m bulk sample via a 3-tier riffle splitter. Field
duplicates were inserted at a ratio of 1:20,
analysis of primary vs. duplicate samples
indicate sampling is representative of the insitu
material. Detailed discussion of sampling
techniques and Quality Control are documented
in Mineral Resource Estimate: Starlight Gold
Deposits Feb 2009.

Quality of
assay data
and
laboratory
tests

 The nature, quality and appropriateness of the
assaying and laboratory procedures used and
whether the technique is considered partial or
total.
 For geophysical tools, spectrometers, handheld
XRF instruments, etc., the parameters used in
determining the analysis including instrument
make and model, reading times, calibrations
factors applied and their derivation, etc.
 Nature of quality control procedures adopted
(egg standards, blanks, duplicates, external
laboratory checks) and whether acceptable levels
of accuracy (i.e. lack of bias) and precision have
been established.

 HGAL: No Laboratory Certificates are available
for the assay results. Lab repeats indicate
acceptable precision, lack of standard assay
information precludes comment on accuracy.
 Perilya/Gleneagle: Gleneagle - 3kg
samples were oven dried then milled in an
LM5 pulveriser to 90% passing through
106μm.
 Analysis Method - Perilya (PGRC prefix) 5m composites analysed at Analabs using
aqua regia digest with AAS finish. Splits
from composites greater than 0.2g/t resplit
to 1m samples and assayed at Analabs
using 30g charge Fire Assay (AAS finish).
 Gleneagle - composite samples analysed
by Amdel Laboratories in Perth using aqua
regia digest with AAS reading. Splits from
composites greater than 0.20g/t Au were
analysed using a 40g charge Fire Assay
(FA1).
 QAQC analysis of this historic data
indicates the levels of accuracy and
precision are acceptable.
 Field standards: Perilya and Homestake
submitted duplicated every 20th sample.
 Gleneagle submitted standards for every
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JORC Code explanation

Commentary
50th sample
Gleneagle routinely assayed 1 in twenty
samples in duplicate.
 Detailed discussion of sampling techniques and
Quality Control are documented in the 2005 and
2009 technical reports.


Verification
of
sampling
and
assaying

 The verification of significant intersections by
either independent or alternative company
personnel.
 The use of twinned holes.
 Documentation of primary data, data entry
procedures, data verification, data storage
(physical and electronic) protocols.
 Discuss any adjustment to assay data.

 Several twinned holes by diamond drilling to
determine extent of downhole contamination in
RC holes drilling through water table.
 Verification and grade analysis by external
consultants (Resource Evaluations, Runge) and
RNI.
 All sampling, geological logging, borehole
location, laboratory analysis results and QAQC
data is retained in a relational database.
Resource and Investment use Datashed as the
relational database which has thorough built-in
triggers for validation of imported data. An
experienced Database Administrator oversees
quality control of data.
 Borehole, Geological and Sampling data is
captured in specifically designed spreadsheets
with built in validation for data entry fields, using
established procedures.
 No adjustment to assay data is made.

Location of
data points

 Accuracy and quality of surveys used to locate
drill holes (collar and down-hole surveys),
trenches, mine workings and other locations
used in Mineral Resource estimation.
 Specification of the grid system used.
 Quality and adequacy of topographic control.

 The grid system used for historic drilling is the
established Fortnum Mine Grid. Collar locations
of boreholes have been established by either
total station or differential GPS (DGPS). The
open was picked up by DGPS and mine survey at
the conclusion of mining. The transformation
between Mine Grid and MGA94 Zone 50 is
documented and well established.
 Down hole surveys taken by single shot camera
every 50m.
 Lidar survey, 2011 to provide high resolution
topographic control.

Data
spacing
and
distribution

 Data spacing for reporting of Exploration Results.
 Whether the data spacing and distribution is
sufficient to establish the degree of geological
and grade continuity appropriate for the Mineral
Resource and Ore Reserve estimation
procedure(s) and classifications applied.
 Whether sample compositing has been applied.

 Borehole spacing is a nominal 40m x 40m. The
spacing is considered sufficient to establish
geological and grade continuity for appropriate
Mineral Resource classification.
 During the historic exploration phase, samples
were composited to 4m by spearing 1m bulk
samples. Where the assays returned results
greater than 0.15ppm Au, the original 1m bulk
samples were split using a 3-tier riffle splitter
and analysed.

Orientation
of data in
relation to
geological
structure

 Whether the orientation of sampling achieves
unbiased sampling of possible structures and the
extent to which this is known, considering the
deposit type.
 If the relationship between the drilling orientation
and the orientation of key mineralised structures
is considered to have introduced a sampling bias,
this should be assessed and reported if material.
 The measures taken to ensure sample security.

 Drilling planned at right angles to known strike
and at best practical angle to intersect target at
right angles

 The results of any audits or reviews of sampling
techniques and data.

 Database compilation into Data-shed for data
integrity.

Sample
security
Audits or
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 No documentation in ATR’s detailing sample
security.
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JORC Code explanation

Commentary
 Historic resource estimations document
database integrity.
 ATR documents review of RC sampling
representivity.

reviews

Section 2 Reporting of Exploration Results
Criteria

JORC Code explanation

Commentary

Mineral tenement
and land tenure
status

 Type, reference name/number, location
and ownership including agreements or
material issues with third parties such as
joint ventures, partnerships, overriding
royalties, native title interests, historical
sites, wilderness or national park and
environmental settings.
 The security of the tenure held at the time
of reporting along with any known
impediments to obtaining a licence to
operate in the area.
 Acknowledgment and appraisal of
exploration by other parties.

 M52/132. WA State, Pre-1994 Mining Lease.
 Lease held 100% by Grosvenor Gold Pty Ltd
 No known impediments related to security of
tenure.

Geology

 Deposit type, geological setting and style of
mineralisation.

 Paleoproterozoic age oxide gold and base
metal mineralisation. Structurally controlled
and structurally remobilised.
 Primary intermediate sulphur epithermal
mineralisation related to bimodal felsic and
mafic volcanism. Oxide gold mineralisation in
deeply weathered regolith.

Drill hole
Information

 A summary of all information material to
the understanding of the exploration
results including a tabulation of the
following information for all Material drill
holes:
o easting and northing of the drill hole
collar
o elevation or RL (Reduced Level –
elevation above sea level in metres) of
the drill hole collar
o dip and azimuth of the hole
o down hole length and interception
depth
o hole length.
 If the exclusion of this information is
justified on the basis that the information is
not Material and this exclusion does not
detract from the understanding of the
report, the Competent Person should
clearly explain why this is the case.
 In reporting Exploration Results, weighting
averaging techniques, maximum and/or
minimum grade truncations (egg cutting of
high grades) and cut-off grades are usually
Material and should be stated.
 Where aggregate intercepts incorporate
short lengths of high grade results and
longer lengths of low grade results, the
procedure used for such aggregation
should be stated and some typical
examples of such aggregations should be
shown in detail.
 The assumptions used for any reporting of

 This information is included in HGAL, Perilya
and Gleneagle ATR’s for M52/132 and these
are freely available on WAMEX, the WA State
Mines department website.
 There are over 4,400 drill holes and 241,000m
of drilling in the Starlight database, with ~1050
drillholes and ~109,000m of drilling in the
resource model. All this is contained in
validated ISIS and proprietary corporate
validated databases (Datashed).
 The focus of the report is resources and
reserves, not new material drilling information.

Exploration done
by other parties

Data aggregation
methods
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 Drilled by RAB, AC, RC and diamond coring,
assayed gold only, various parties not limited to
Gleneagle, Perilya, HGAL.

 All assays are single assays.
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JORC Code explanation



Relationship
between
mineralisation
widths and
intercept lengths




Diagrams



Balanced
reporting



Other substantive
exploration data



Further work





metal equivalent values should be clearly
stated.
These relationships are particularly
important in the reporting of Exploration
Results.
If the geometry of the mineralisation with
respect to the drill hole angle is known, its
nature should be reported.
If it is not known and only the down hole
lengths are reported, there should be a
clear statement to this effect (egg ‘down
hole length, true width not known’).
Appropriate maps and sections (with
scales) and tabulations of intercepts
should be included for any significant
discovery being reported These should
include, but not be limited to a plan view of
drill hole collar locations and appropriate
sectional views.
Where comprehensive reporting of all
Exploration Results is not practicable,
representative reporting of both low and
high grades and/or widths should be
practiced to avoid misleading reporting of
Exploration Results.
Other exploration data, if meaningful and
material, should be reported including (but
not limited to): geological observations;
geophysical survey results; geochemical
survey results; bulk samples – size and
method of treatment; metallurgical test
results; bulk density, groundwater,
geotechnical and rock characteristics;
potential deleterious or contaminating
substances.
The nature and scale of planned further
work (egg tests for lateral extensions or
depth extensions or large-scale step-out
drilling).
Diagrams clearly highlighting the areas of
possible extensions, including the main
geological interpretations and future
drilling areas, provided this information is
not commercially sensitive.

Commentary

 All reported intersection lengths are down hole.
Long section widths are true widths.

 This information is included in HGAL, Dominion,
Perilya and Gleneagle ATR’s for M52/132 and
public combined reporting documents and are
freely available on WAMEX.

 All gold grades > 1g/t reported.

 All gold grades > 1g/t reported.

 Future work pending outcome of feasibility
study.
 Ongoing mining studies.
 Initiated new resource estimate. which is not
finalised and in progress.
 Exploration results are not material to this
announcement.

Section 3 Estimation and Reporting of Mineral Resources
Criteria

JORC Code explanation

Commentary

Database
integrity

 Measures taken to ensure that data has not
been corrupted by, for example, transcription or
keying errors, between its initial collection and
its use for Mineral Resource estimation
purposes.
 Data validation procedures used.

 As outlined in Section 1: Verification of
sampling and assaying above, all sampling,
geological logging, borehole location,
laboratory analysis results and QAQC data is
retained in a relational database. Resource and
Investment use Datashed as the relational
database which has thorough built-in triggers
for validation of imported data. An experienced
Database Administrator oversees quality
control of data.
 Borehole, Geological and Sampling data is
captured in specifically designed spreadsheets
with built in validation for data entry fields,
using established procedures.
 Validation includes but is not limited to;
No overlapping intervals.
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JORC Code explanation

Commentary
Downhole surveys at 0m depth and also at the
end of hole.
Consistency of depths between different data
tables.
Check gaps in the data.
Sample number matching between field
sample records and laboratory results.

Site visits

 Comment on any site visits undertaken by the
Competent Person and the outcome of those
visits.
 If no site visits have been undertaken indicate
why this is the case.

 A week long site visit by the Competent Person
was undertaken in August 2013 and October
2013 which included;
 A review of historic mining at the deposit by
examining the pit, pit mapping, grade control
plans and a review of hard copy production
data.
 Inspection of drill core and RC chips housed at
the Fortnum Mine coreyard.
 Search of WAMEX for missing ATR’s.
 Search of archive boxes for additional internal
exploration and production reports.
 Review of published Resource Estimations.

Geological
interpretation

 Confidence in (or conversely, the uncertainty of
) the geological interpretation of the mineral
deposit.
 Nature of the data used and of any assumptions
made.
 The effect, if any, of alternative interpretations
on Mineral Resource estimation.
 The use of geology in guiding and controlling
Mineral Resource estimation.
 The factors affecting continuity both of grade
and geology.

 Confidence in the interpretation is high for the
following reasons;
 Geometry, geology, alteration and tenor of the
mineralised zone is consistent, agreeing in
adjacent holes both along strike and down dip
and agrees well with historic pit geological
flitch plans and the orientation of exposed
quartz veining in the pit. Note that the
anastomosing veins themselves do not carry
the bulk of mineralisation but the surrounding
alteration selvedges.

Dimensions

 The extent and variability of the Mineral
Resource expressed as length (along strike or
otherwise), plan width, and depth below
surface to the upper and lower limits of the
Mineral Resource.

 Stacked quartz lodes and selvages with 50200m continuity. Three to four structural
repeats. Open down dip, drilled to -200m
beneath pit floor and to -470mRL beneath
resource. Lateral extent ~1280m

Estimation
and modelling
techniques

 The nature and appropriateness of the
estimation technique(s) applied and key
assumptions, including treatment of extreme
grade values, domaining, interpolation
parameters and maximum distance of
extrapolation from data points. If a computer
assisted estimation method was chosen include
a description of computer software and
parameters used.
 The availability of check estimates, previous
estimates and/or mine production records and
whether the Mineral Resource estimate takes
appropriate account of such data.
 The assumptions made regarding recovery of
by-products.
 Estimation of deleterious elements or other
non-grade variables of economic significance
(egg sulphur for acid mine drainage
characterisation).
 In the case of block model interpolation, the
block size in relation to the average sample
spacing and the search employed.
 Any assumptions behind modelling of selective
mining units.
 Any assumptions about correlation between

 Ordinary kriging (OK) has been used and is
considered appropriate for the style of deposit.
 Surpac software was used for wireframe
construction, Supervisor was used to model
variography to derive the OK parameters and
the construction and reporting of the block
model. Variography was interpreted using a
spherical 1-sill model.
 High cuts between 100g/t and 28 g/t were
utilised on the composite data. Checks on the
population distribution and spatial
relationships of high grades were made.
 Model cell sizes were set at y10m, x2.5m and
z5m and is appropriate for the sample density,
geometry of mineralisation and style of mining.
sub celling was used to improve volumetrics
with t y5m, x2.5m and z5m dimension.
 As part of block model validation, previous
estimates were reported and volumetrics,
grades and tonnages compared. The estimate
is compared to an ID2 estimate.
 The only element of economic interest
modelled is gold.

RESOURCE AND INVESTMENT NL ABN 77 085 806 284

FEASIBILITY STUDY UPDATE

17 February 2014
P a g e | 38

Criteria

Moisture
Cut-off
parameters

Mining factors
or
assumptions

Metallurgical
factors or
assumptions

Environmental
factors or
assumptions

JORC Code explanation

Commentary

variables.
 Description of how the geological interpretation
was used to control the resource estimates.
 Discussion of basis for using or not using grade
cutting or capping.
 The process of validation, the checking process
used, the comparison of model data to drill hole
data, and use of reconciliation data if available.
 Whether the tonnages are estimated on a dry
basis or with natural moisture, and the method
of determination of the moisture content.
 The basis of the adopted cut-off grade(s) or
quality parameters applied.

 The block model, once interpolation was
complete was dumped as a point file for spatial
comparison against raw composite data to
determine validity, as well as visually
assessing the model using Vulcan software.

 Assumptions made regarding possible mining
methods, minimum mining dimensions and
internal (or, if applicable, external) mining
dilution. It is always necessary as part of the
process of determining reasonable prospects
for eventual economic extraction to consider
potential mining methods, but the assumptions
made regarding mining methods and
parameters when estimating Mineral
Resources may not always be rigorous. Where
this is the case, this should be reported with an
explanation of the basis of the mining
assumptions made.
 The basis for assumptions or predictions
regarding metallurgical amenability. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider potential
metallurgical methods, but the assumptions
regarding metallurgical treatment processes
and parameters made when reporting Mineral
Resources may not always be rigorous. Where
this is the case, this should be reported with an
explanation of the basis of the metallurgical
assumptions made.
 Assumptions made regarding possible waste
and process residue disposal options. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider the potential
environmental impacts of the mining and
processing operation. While at this stage the
determination of potential environmental
impacts, particularly for a greenfields project,
may not always be well advanced, the status of
early consideration of these potential
environmental impacts should be reported.
Where these aspects have not been considered
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 Tonnages are estimated as dry metric.
 For the purpose of resource estimation,
mineralised lodes were interpreted separately
for main, hanging wall and foot wall and were
modelled on a lower cutoff grade of 0.5g/t Au
and by consideration of a down-hole minimum
intersection of 3m with a cut-off of 0.5g/t. In
areas where structure, lithology and alteration
indicated the lode was not simply defined by
gold grades and a pure grade model would
compromise the geometric robustness of the
lode structures, lower cut-off grades were
applied.
 The 0.5g/t lower cut-off was adopted to reflect
the possibility of higher gold prices in the
future.
 Reported 1 g/t cut-off grade is nominal.
 Mining methods were considered in the
selection of model cell sizes as described
above and the consideration of maximum 2m
internal dilution in the interpretation.

 Horizons were modelled based on oxidation
state of the host rocks, taken from the drilling
information. These were: oxidised, transitional
and fresh.

 Assumptions, prior to an optimisation review,
are that the oxide zone is to be conventionally
mined by open pit. A low risk of acid drainage
through sulphide oxidation of primary material
is assumed due to the relatively low
sulphidation of the ore. Previous oxide rock
NPI analysis identified no deleterious
elements.
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Criteria

Bulk density

JORC Code explanation
this should be reported with an explanation of
the environmental assumptions made.
 Whether assumed or determined. If assumed,
the basis for the assumptions. If determined,
the method used, whether wet or dry, the
frequency of the measurements, the nature,
size and representativeness of the samples.
 The bulk density for bulk material must have
been measured by methods that adequately
account for void spaces (vugs, porosity, etc.),
moisture and differences between rock and
alteration zones within the deposit.
 Discuss assumptions for bulk density estimates
used in the evaluation process of the different
materials.

Commentary

 Bulk density has been measured from drill
core and specimens collected from the pit, and
represent the different oxidation states of the
ore zones as well as host rocks as was
determined by the water immersion method.
 Bulk density applied derived from mining
reconciliation between volume and tonnes.
 Bulk density scripted in block models.

Criteria

JORC Code explanation

Commentary

Classification

 The basis for the classification of the Mineral
Resources into varying confidence categories.
 Whether appropriate account has been taken of
all relevant factors (i.e. relative confidence in
tonnage/grade estimations, reliability of input
data, confidence in continuity of geology and
metal values, quality, quantity and distribution of
the data).
 Whether the result appropriately reflects the
Competent Person’s view of the deposit.

 Classification was based on numerous factors
including;
Distance to nearest sample,
Number of samples/composites,
Kriging Variance,
Geological continuity,
Grade continuity.
 The resultant Mineral Resource Estimation
reflects the Competent Person’s view of the
deposit.

Audits or
reviews

 The results of any audits or reviews of Mineral
Resource estimates.

 Review of Resource Evaluations 2009 resource
estimate in considered the estimate sound
overall.
 Internal RNI review of current estimate
considers the estimate to be sound.
 Review by Runge in 2009 documented:
 The Trev’s-Starlight-Twilight open pit
was originally mined by HGAL from
September 1989 until April 1992.
Estimated production during this period
was 465,000t at 3.43g/t for 51,000
ounces. Subsequent open pit production
by PER from March 1994 to 1998
produced approximately 4.2Mt at 2.67g/t
for 358,500 ounces.
 PER commenced underground mining in
1999 and produced 612,150t at 5.75g/t for
113,000 ounces of Au. Underground
production ceased in May 2001

Discussion of
relative
accuracy/
confidence

 Where appropriate a statement of the relative
accuracy and confidence level in the Mineral
Resource estimate using an approach or
procedure deemed appropriate by the
Competent Person. For example, the application
of statistical or geostatistical procedures to
quantify the relative accuracy of the resource
within stated confidence limits, or, if such an
approach is not deemed appropriate, a
qualitative discussion of the factors that could
affect the relative accuracy and confidence of the
estimate.
 The statement should specify whether it relates
to global or local estimates, and, if local, state
the relevant tonnages, which should be relevant

 The relative accuracy of the model is expected
to be +/- 10% on tonnes, reflecting the
proportion of Inferred material in the footwall
primary mineralised zones.
 Overall the grade ranges of the block model
compare very well with the composite data
used in the interpolation, with very little
difference in local or global populations when
compared spatially. The error associated with
grade is in the order of +/-5%.
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Criteria

JORC Code explanation

Commentary

to technical and economic evaluation.
Documentation should include assumptions
made and the procedures used.
 These statements of relative accuracy and
confidence of the estimate should be compared
with production data, where available.

Section 4 Estimation and Reporting of Ore Reserves
Criteria

JORC Code explanation

Commentary

Mineral
Resource
estimate for
conversion to
Ore Reserves

 Description of the Mineral Resource estimate
used as a basis for the conversion to an Ore
Reserve.
 Clear statement as to whether the Mineral
Resources are reported additional to, or
inclusive of, the Ore Reserves.
 Comment on any site visits undertaken by the
Competent Person (s) and the outcome of those
visits.

 Documented above. Block model, depleted for
prior mining.
 Mineral resources are not additional to the Ore
Reserve declared.

Study status

 The type and level of study undertaken to
enable Mineral Resources to be converted to
Ore Reserves.
.

 For CIL processing methodology FS level
study, completed November 2012, with
ongoing review in 2013.
 Mining study completed February, 2014.
 Built and operated CIL plant, 1Mpta nameplate,
process reconciliation at hand.
 Mining study, February, 2014.
 Separate underground Scoping study, 2013.
 Separate concept open pit study, 2014.

Cut-off
parameters

 The basis of the cut-off grade(s) or quality
parameters applied.

 Whittle 4 x optimisation based on detailed
study of site and project opex and capex,
subject to audit and external benchmarking.

Mining factors
or
assumptions

 The method and assumptions used as reported
in the Pre-Feasibility or Feasibility Study to
convert the Mineral Resource to an Ore Reserve
(i.e. either by application of appropriate factors
by optimisation or by preliminary or detailed
design).
 The choice, nature and appropriateness of the
selected mining method(s) and other mining
parameters including associated design issues
such as pre-strip, access, etc.
 The assumptions made regarding geotechnical
parameters (e.g. pit slopes, stope sizes, etc.),
grade control and pre-production drilling.
 The major assumptions made and Mineral
Resource model used for pit and stope
optimisation (if appropriate).
 The mining dilution factors used.
 The mining recovery factors used.
 Any minimum mining widths used.
 The manner in which Inferred Mineral
Resources are utilised in mining studies and the
sensitivity of the outcome to their inclusion.
 The infrastructure requirements of the selected
mining methods.

 Whittle 4x optimisation, followed by detailed
pit and dump design and scheduling.
 Cut-backs in open pit, design to suit Caterpillar
777 ORT or similar.
 Mining dilution 5%; Mining recovery 95%.
Overall pit slope 40 degree.
 Independent geotechnical study on material
strength and pit stability.
 Two way ramps 23m, one way 13m.
 Optimisations include Inferred and report only
Measured and Indicated.
 Infrastructure at either detailed design phase,
or in part already built on site.
 Refer to Table 6 in text above this
appendix for geotechnical detail.
 Refer to Table 5 in text above for mining
dilution and mining recovery detail.
 Minimum mining widths to suite 100t
class ORT.
 Inferred inventory included in
optimisation as a sensitivity but not
material to design outcome
 Project infrastructure is designed, and part
built on M52/132.

Metallurgical
factors or

 The metallurgical process proposed and the
appropriateness of that process to the style of
mineralisation.

 Both CIL and HL gold recovery methods,
depending on ore and mineralisation oxidation
state.

Site visits
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 Site visit as part of a due diligence process in
2011.
 Site visits as part of audit by the Resources CP
in 2013
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Criteria

JORC Code explanation

Commentary

assumptions

 Whether the metallurgical process is welltested technology or novel in nature.
 The nature, amount and representativeness of
metallurgical test work undertaken, the nature
of the metallurgical domaining applied and the
corresponding metallurgical recovery factors
applied.
 Any assumptions or allowances made for
deleterious elements.
 The existence of any bulk sample or pilot scale
test work and the degree to which such
samples are considered representative of the
orebody as a whole.
 For minerals that are defined by a specification,
has the ore reserve estimation been based on
the appropriate mineralogy to meet the
specifications?
 The status of studies of potential environmental
impacts of the mining and processing
operation. Details of waste rock
characterisation and the consideration of
potential sites, status of design options
considered and, where applicable, the status of
approvals for process residue storage and
waste dumps should be reported.

 Both CIL and HL methods are commercial in
scale, standard processing technology.
 All reported as part of ongoing PFS work. Both
bottle roll and long range column tests,
agglomerated and size. Independent testwork,
reported to JORC 2012.
 Multi-element analysis during exploration.
Silver likely to be present. Mineralisation
present as electrum, natural gold/silver alloy.
 Independent test work on representative ore
types at column scale. Process plant is built,
thus pilot scale processing for CIL is
redundant.
 Refer to Table 4 above.
 Minerals are not defined by a specification.

Infrastructure

 The existence of appropriate infrastructure:
availability of land for plant development,
power, water, transportation (particularly for
bulk commodities), labour, accommodation; or
the ease with which the infrastructure can be
provided, or accessed.

 Built camp, airstrip and CIL process plant. FIFO
workforce.
 Power infrastructure in place without
generators.
 Design complete for TSF tailings dam lift, new
TSF, creek diversion.
 Existing site infrastructure may impose
restrictions given volume of waste. Backfilling
other depleted pits or alternate lower SR
options considered.

Costs

 The derivation of, or assumptions made,
regarding projected capital costs in the study.
 The methodology used to estimate operating
costs.
 Allowances made for the content of deleterious
elements.
 The derivation of assumptions made of metal
or commodity price(s), for the principal
minerals and co- products.
 The source of exchange rates used in the study.
 Derivation of transportation charges.
 The basis for forecasting or source of treatment
and refining charges, penalties for failure to
meet specification, etc.
 The allowances made for royalties payable,
both Government and private.

 Capital costs estimated by documented direct
quotes from WA and International suppliers.
 Quoted and benchmarked, to current WA
standards, followed by external benchmarking
by Independent consultants.
 Assumed, using combination of USD gold price
and AUD exchange rate. Financial model
based of AUD 1,450 (years 1 & 2) and AUD
1,400 flat for remainder of the life on mine.
 Mining tender in 2012, revised and under
current revision.
 Forecast assumptions are included at Table 5.
 Plant operating costs based on historical
schedule of quantities for consumables for this
plant and its last 18 months operating history
and current quotes.
 State royalties fully factored into optimisations
and financial modelling.

Revenue
factors

 The derivation of, or assumptions made
regarding revenue factors including head
grade, metal or commodity price(s) exchange
rates, transportation and treatment charges,
penalties, net smelter returns, etc.
 The derivation of assumptions made of metal

 See text above.
 Royalties pegged at legislated Western
Australia levels (2.5% on gross revenue)
 Head grade, re-blocked regularized in
Evorelution scheduling software, with mining

Environmental
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 CIL Process plant has valid and current WA
State approval - DER “License for prescribed
premises”.
 Valid Department of Water, water license and
operating strategy.
 Valid DER clearing permit
 Valid bed and banks permit
 Works approvals in process of compilation.
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Criteria

Market
assessment

JORC Code explanation






Economic





or commodity price(s), for the principal metals,
minerals and co-products.
The demand, supply and stock situation for the
particular commodity, consumption trends and
factors likely to affect supply and demand into
the future.
A customer and competitor analysis along with
the identification of likely market windows for
the product.
Price and volume forecasts and the basis for
these forecasts.
For industrial minerals the customer
specification, testing and acceptance
requirements prior to a supply contract.
The inputs to the economic analysis to produce
the net present value (NPV) in the study, the
source and confidence of these economic inputs
including estimated inflation, discount rate, etc.
NPV ranges and sensitivity to variations in the
significant assumptions and inputs.

Commentary
dilution and mining recovery factored in.
 Reserve currency status for finished product (
gold d’ore)
 Many local and international operations are
operating at C3 cash costs above current
prices or hedges. Supply likely curtailed if
current pricing and revenues structures
maintained. Active international Reserve Bank
physical transfers.
 Forecast assumptions are included at Table 5.
 There are no industrial minerals.
 Gold revenue assumed, using combination of
USD gold price and AUD exchange rate.
Financial model based of AUD 1,450 (years 1 &
2) and AUD 1,400 flat for remainder of the life
on mine. Otherwise refer to text above.
 DCF $19.2M
 Major sensitivities are AUD gold price, mining
cost, strip ratio and energy costs in processing.
 See: http://www.mining.com/web/infographicglobal-gold-mine-and-deposit-rankings-2013/

Social

 The status of agreements with key stakeholders
and matters leading to social license to operate.



Other

 To the extent relevant, the impact of the
following on the project and/or on the
estimation and classification of the Ore
Reserves:
 Any identified material naturally occurring
risks.

 See tolerances for resource estimates in
Resource section
 The site is distant from the WA west coast,
which is cyclone prone in summer. Localized
heavy storms in summer. The annual average
rainfall falls into true desert category.
 Debt agreement with external funder with
$19.5M mortgage over tenements.
 All major project approvals in place, or under
active regulatory review.
 Pits require both Mining PMP (Project
Management Plan).
 Works approval from WA DMP received.

Classification

 The status of material legal agreements and
marketing arrangements.
 The status of governmental agreements and
approvals critical to the viability of the project,
such as mineral tenement status, and
government and statutory approvals.
 The basis for the classification of the Ore
Reserves into varying confidence categories.
 The proportion of Probable Ore Reserves
that have been derived from Measured
Mineral Resources (if any).

Mining license (M52/132) is pre 1994 WA state
issued and pre-date some heritage current
legislation.

 Directly from resource classification.
 Subject to audit by separate CP. The result
appropriately reflects the Competent Person’s
view of the deposit.
 None.

Audits or
reviews

 The results of any audits or reviews of Ore
Reserve estimates.

 Audited and review by separate CP. Revised
mine plan.

Discussion of
relative
accuracy/
confidence

 Where appropriate a statement of the relative
accuracy and confidence level in the Ore
Reserve estimate using an approach or
procedure deemed appropriate by the
Competent Person. Aa qualitative discussion of
the factors which could affect the relative
accuracy and confidence of the estimate.
 The statement should specify whether it relates
to global or local estimates, and, if local, state
the relevant tonnages, which should be relevant
to technical and economic evaluation.
Documentation should include assumptions

 See Resources section (above)
 As gold mineralisation exhibits a strong
“nugget effect” this could factor the relative
accuracy and confidence of the estimate. Gold
nugget effect has been noted in both
conventional assay and in column testwork for
HL. Elsewhere in the project change of support
and other estimating methodologies have been
used to improve estimates of block grades.
 Model and estimates are global. Grade control
drilling and estimation required for local
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Criteria

JORC Code explanation

Commentary

made and the procedures used.
 Accuracy and confidence discussions should
extend to specific discussions of any applied
Modifying Factors that may have a material
impact on Ore Reserve viability, or for which
there are remaining areas of uncertainty at the
current study stage.

estimates, pre-production.
 Results and estimates should be viewed on
basis of +/- 15%, based on CP study
assessment, audit and review.

Nathans - JORC Code, 2012 Edition – Table 1
Section 1 Sampling Techniques and Data
Criteria

JORC Code explanation

Commentary

Sampling
techniques

 Nature and quality of sampling (e.g. cut channels,
random chips, or specific specialised industry
standard measurement tools appropriate to the
minerals under investigation, such as down hole
gamma sondes, or handheld XRF instruments,
etc.). These examples should not be taken as
limiting the broad meaning of sampling.
 Include reference to measures taken to ensure
sample representivity and the appropriate
calibration of any measurement tools or systems
used.
 Aspects of the determination of mineralisation
that are Material to the Public Report.
 In cases where ‘industry standard’ work has been
done this would be relatively simple (e.g. ‘reverse
circulation drilling was used to obtain 1 m
samples from which 3 kg was pulverised to
produce a 30 g charge for fire assay’). In other
cases more explanation may be required, such as
where there is coarse gold that has inherent
sampling problems. Unusual commodities or
mineralisation types (e.g. submarine nodules)
may warrant disclosure of detailed information.

 Pre 1994 CRA/Forrest Gold/Dominion:
o Archive internal reports and ATR’s
poorly document sampling
techniques for historic reverse
circulation drilling. Samples were
obtained on 1m intervals and split
to 1kg (no documentation on split
equipment) to produce a 50g
sample for fire assay with AAS
finish.
o Historic diamond core selectively
sampled on 1m intervals, and
halved. The entire sample was
crushed and pulverised to produce
a 50g sample for fire assay with
AAS finish.
 Post 1994 Perilya:
o Reverse circulation drilling used to
obtain 1m samples. Spear sample
of individual bulk samples to 3kg
for first pass compositing. 3 tier
riffle split of 1m bulk samples to
1kg where the composite >0.2g/t.
Entire sample pulverized to
produce 30g charges for fire
assay.
o Historic diamond core selectively
sampled based on mineralisation,
alteration and lithological domains
resulting in 0.1m-1.5m intervals,
and halved. The entire sample was
crushed and pulverised to produce
a 30g sample for fire assay with
AAS finish.

Drilling
techniques

 Drill type (e.g. core, reverse circulation, open-hole
hammer, rotary air blast, auger, Bangka, sonic,
etc.) and details (e.g. core diameter, triple or
standard tube, depth of diamond tails, facesampling bit or other type, whether core is
oriented and if so, by what method, etc.).

 All reverse circulation at nominal 5.5” diameter,
utilising face sampling hammers to reduce the
risk of sample contamination.
 Diamond drilling utilised 10-40m RC precollars
to penetrate transported cover then continued as
NQ core. No documentation of orientation
method used pre 1994, though alpha and beta
measurements are recorded for select holes.
Post 1994 core oriented by down hole spear.
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Criteria

JORC Code explanation

Commentary

Drill
sample
recovery

 Method of recording and assessing core and
chip sample recoveries and results assessed.
 Measures taken to maximise sample recovery
and ensure representative nature of the
samples.
 Whether a relationship exists between sample
recovery and grade and whether sample bias
may have occurred due to preferential loss/gain
of fine/coarse material.

 Pre1994:
o

o
 Post1994:
o

o

Logging

 Whether core and chip samples have been
geologically and geotechnically logged to a level
of detail to support appropriate Mineral
Resource estimation, mining studies and
metallurgical studies.
 Whether logging is qualitative or quantitative in
nature. Core (or costean, channel, etc.)
photography.
 The total length and percentage of the relevant
intersections logged.

Reverse circulation recorded
recovery and moisture for 1m
samples. The majority of samples
were of good quality with ground
water having minimal effect on
sample quality or recovery.
Statistical analysis of sample
quality for samples over an Au
bottom cut of 0.1ppm indicates no
sample bias.
Diamond drilling recorded rock
hardness, recovery and RQD. Core
recovery was good.

 Pre1994
o

o

o
 Post1994
o

o
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Reverse circulation sample
recovery and moisture for 1m
samples was not recorded.
Diamond drilling core recovery and
RQD not recorded. No core loss
apparent in the database.

Reverse circulation chips were
washed and visually inspected,
recording lithology, weathering,
alteration, mineralisation, veining
and structure every 1m.
Diamond core was visually
inspected, recording data related to
lithology, weathering, alteration,
mineralisation, veining and
structure.
Mineralised intersections from both
diamond core and reverse
circulation were logged.
Reverse circulation chips were
washed and stored in chip trays in
1m intervals. Chips were visually
inspected, recording lithology,
weathering, alteration,
mineralisation, veining and
structure. Diamond core was
visually inspected, recording data
related to lithology, weathering,
alteration, mineralisation, veining
and structure. Photographs of each
core tray were taken wet.
All mineralised intersections from
both diamond core and reverse
circulation were logged.
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Criteria

JORC Code explanation

Commentary

Subsampling
techniques
and sample
preparation

 If core, whether cut or sawn and whether
quarter, half or all core taken.
 If non-core, whether riffled, tube sampled, rotary
split, etc. and whether sampled wet or dry.
 For all sample types, the nature, quality and
appropriateness of the sample preparation
technique.
 Quality control procedures adopted for all subsampling stages to maximise representivity of
samples.
 Measures taken to ensure that the sampling is
representative of the in situ material collected,
including for instance results for field
duplicate/second-half sampling.
 Whether sample sizes are appropriate to the
grain size of the material being sampled.

 Pre 1994
o

o

 Post 1994
o

o

Quality of
assay data
and
laboratory
tests

 The nature, quality and appropriateness of the
assaying and laboratory procedures used and
whether the technique is considered partial or
total.
 For geophysical tools, spectrometers, handheld
XRF instruments, etc., the parameters used in
determining the analysis including instrument
make and model, reading times, calibrations
factors applied and their derivation, etc.
 Nature of quality control procedures adopted
(e.g. standards, blanks, duplicates, external
laboratory checks) and whether acceptable levels
of accuracy (i.e. lack of bias) and precision have
been established.

Diamond core samples to be
analysed were taken as half core.
Sample mark-up was controlled
by geological domaining
represented by mineralisation and
lithology.
Reverse circulation samples were
split from dry, 1m bulk sample via
a 3-tier riffle splitter. Field
duplicates were inserted at a ratio
of 1:20, analysis of primary vs.
duplicate samples indicate
sampling is representative of the
insitu material.

 Pre 1994
o

o

 Post 1994
o
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Diamond core samples to be
analysed were taken as half core.
Sample mark-up as 1m intervals
without geological control.
Reverse circulation samples were
split from dry, 1m bulk sample.
No documentation of splitter type.
Field duplicates taken where
‘anomalous’ results were
received. Analysis of primary vs.
duplicate samples indicate
sampling is representative of the
insitu material.

Historic assaying of all drill
sample types was done by 50g
charge fire assay with Atomic
Absorption Spectrometry finish at
Australian Assay Laboratories.
The method is standard for gold
analysis and is considered
appropriate in this case. No
Laboratory Certificates are
available for the assay results.
Copies of lab reports indicate no
Certified Reference Material
inserted. Standardised assay
repeats inserted at a ratio of 1 in
20 with additional repeat analysis
of high grade samples.
QAQC analysis of this historic data
indicates the levels of precision
are acceptable, accuracy cannot
be quantified due to the lack of
CRM data.

Historic assaying of RC and core
was done by 30g charge fire assay
with Atomic Absorption
Spectrometry finish at Analabs.
The method is standard for gold
analysis and is considered
appropriate in this case. No
Laboratory Certificates are
available for the assay results
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o

however, evaluation of the
database identified that Certified
Reference Material (CRM) are
inserted at a ratio of 1:20, Assay
repeats inserted at a ratio of 1 in
20.
QAQC analysis of this historic data
indicates the levels of accuracy
and precision are acceptable.

Verification
of
sampling
and
assaying

 The verification of significant intersections by
either independent or alternative company
personnel.
 The use of twinned holes.
 Documentation of primary data, data entry
procedures, data verification, data storage
(physical and electronic) protocols.
 Discuss any adjustment to assay data.

 No twinned holes.
 Verification and grade analysis by external
consultants (RSG Global and Resource
Evaluations).
 All sampling, geological logging, borehole
location, laboratory analysis results and QAQC
data (where available) is retained in a relational
database. Resource and Investment use
Datashed as the relational database which has
thorough built-in triggers for validation of
imported data. An experienced Database
Administrator oversees quality control of data.
 Historic Borehole, Geological and Sampling data
was captured on paper logs then entered into
spreadsheets for import into a historic digital
relational database. The historic database was
imported into Datashed.
 No adjustment to assay data is made.

Location of
data points

 Accuracy and quality of surveys used to locate
drill holes (collar and down-hole surveys),
trenches, mine workings and other locations
used in Mineral Resource estimation.
 Specification of the grid system used.
 Quality and adequacy of topographic control.

 The grid system used for Nathans drilling is the
established Nathans Mine Grid. Control station
locations and traverses have not been verified
due to lack of documentation. Collar locations of
boreholes have been established by either total
station or differential GPS (DGPS). The Nathans
open pit (currently abandoned) was picked up by
total station at the conclusion of mining. The
transformation between Mine Grid and MGA94
Zone 50 is documented and well established.
 A recent LIDAR survey was undertaken and
results are in agreement with survey pickups of
pits and waste dumps.
 Down hole surveys taken by digital multishot
camera every 20m by Surtron.

Criteria

JORC Code explanation

Commentary

Data
spacing
and
distribution

 Data spacing for reporting of Exploration Results.
 Whether the data spacing and distribution is
sufficient to establish the degree of geological
and grade continuity appropriate for the Mineral
Resource and Ore Reserve estimation
procedure(s) and classifications applied.
 Whether sample compositing has been applied.

 Borehole spacing is a nominal 40m x 40m that
has been in-filled to a nominal 20m x 20m in the
main zone of mineralisation at Nathans.
 The spacing is considered sufficient to establish
geological and grade continuity for appropriate
Mineral Resource classification.
 During the historic exploration phase, individual
1m samples were taken for both RC and
Diamond drilling.

Orientation
of data in
relation to
geological
structure

 Whether the orientation of sampling achieves
unbiased sampling of possible structures and the
extent to which this is known, considering the
deposit type.
 If the relationship between the drilling orientation
and the orientation of key mineralised structures
is considered to have introduced a sampling bias,
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Drilling planned at right angles to known strike
and at best practical angle to intersect target at
right angles.
Several holes were identified as being drilled
down dip of mineralization and were excluded
from the resource estimation and are
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Sample
security
Audits or
reviews

this should be assessed and reported if material.
 The measures taken to ensure sample security.
 The results of any audits or reviews of sampling
techniques and data.





documented in the relevant technical report.
Sample security measures taken for historic
drilling are not documented.
Database compilation into Data-shed for data
integrity.
Database audit and review by external
consultants (RSG Global, Resource
Evaluations).

Section 2 Reporting of Exploration Results
Criteria

JORC Code explanation

Commentary

Mineral
tenement and
land tenure
status

 Type, reference name/number, location and
ownership including agreements or material
issues with third parties such as joint ventures,
partnerships, overriding royalties, native title
interests, historical sites, wilderness or national
park and environmental settings.
 The security of the tenure held at the time of
reporting along with any known impediments to
obtaining a licence to operate in the area.
 Acknowledgment and appraisal of exploration
by other parties.

 Nathans: M52/6. Pre-1994 Mining Lease.
 Lease held 100% by Grosvenor Gold Pty Ltd

Geology

 Deposit type, geological setting and style of
mineralisation.

 Paleoproterozoic age oxide gold and base
metal mineralisation. Structurally controlled
and structurally remobilised.
 Primary intermediate sulphur epithermal
mineralisation related to bimodal felsic and
mafic volcanism. Oxide gold mineralisation in
deeply weathered regolith.

Drill hole
Information

 A summary of all information material to the
understanding of the exploration results
including a tabulation of the following
information for all Material drill holes:
o easting and northing of the drill hole collar
o elevation or RL (Reduced Level – elevation
above sea level in metres) of the drill hole
collar
o dip and azimuth of the hole
o down hole length and interception depth
o hole length.
 If the exclusion of this information is justified on
the basis that the information is not Material
and this exclusion does not detract from the
understanding of the report, the Competent
Person should clearly explain why this is the
case.
 In reporting Exploration Results, weighting
averaging techniques, maximum and/or
minimum grade truncations (e.g. cutting of high
grades) and cut-off grades are usually Material
and should be stated.
 Where aggregate intercepts incorporate short
lengths of high grade results and longer lengths
of low grade results, the procedure used for
such aggregation should be stated and some
typical examples of such aggregations should
be shown in detail.
 The assumptions used for any reporting of
metal equivalent values should be clearly
stated.

 The historic drillhole information has been
verified as being documented in the relevant
Annual Technical Reports by other parties
(1982 - 2005) and are available on WAMEX.
Summaries are not provided in the resource
estimate technical reports provided by RSG
Global (2004) or Resource Evaluations (2005).
 The focus of this report is resources and
reserves, not new material drilling information.

Exploration
done by other
parties

Data
aggregation
methods
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 Drilled by RAB, RC, AC and diamond coring,
assayed gold only. Drilling by CRA, Forrest
Gold, Dominion, Perilya and Gleneagle is
considered for the resource estimation.

 Gold reported as single assay, no grade cutting
used, length weighted average grade reported
for down hole intersections.
 Metal equivalents are not applicable to gold
mineralisation only.
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Criteria

JORC Code explanation

Commentary

Relationship
between
mineralisation
widths and
intercept
lengths

 These relationships are particularly important
in the reporting of Exploration Results.
 If the geometry of the mineralisation with
respect to the drill hole angle is known, its
nature should be reported.
 If it is not known and only the down hole
lengths are reported, there should be a clear
statement to this effect (e.g. ‘down hole length,
true width not known’).
 Appropriate maps and sections (with scales)
and tabulations of intercepts should be included
for any significant discovery being reported
These should include, but not be limited to a
plan view of drill hole collar locations and
appropriate sectional views.
 Where comprehensive reporting of all
Exploration Results is not practicable,
representative reporting of both low and high
grades and/or widths should be practiced to
avoid misleading reporting of Exploration
Results.
 Other exploration data, if meaningful and
material, should be reported including (but not
limited to): geological observations; geophysical
survey results; geochemical survey results; bulk
samples – size and method of treatment;
metallurgical test results; bulk density,
groundwater, geotechnical and rock
characteristics; potential deleterious or
contaminating substances.
 The nature and scale of planned further work
(e.g. tests for lateral extensions or depth
extensions or large-scale step-out drilling).
 Diagrams clearly highlighting the areas of
possible extensions, including the main
geological interpretations and future drilling
areas, provided this information is not
commercially sensitive.

 All reported intersection lengths are down
hole. Long section widths are true widths.

Diagrams

Balanced
reporting

Other
substantive
exploration
data

Further work

 The historic drillhole information has been
verified as being documented in the relevant
Annual Technical Reports by other parties
(1982 - 2005) and are available on WAMEX.
 ATR documentation indicates all gold grades >
1g/t reported.

 Bulk density test work reported in Resource
Evaluations 2005 technical report.

 No additional work planned at this time,
pending results of pit optimization and
feasibility study.

Section 3 Estimation and Reporting of Mineral Resources
Criteria

JORC Code explanation

Commentary

Database
integrity

 Measures taken to ensure that data has not
been corrupted by, for example, transcription
or keying errors, between its initial collection
and its use for Mineral Resource estimation
purposes.
 Data validation procedures used.
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As outlined in Section 1: Verification of
sampling and assaying above, all sampling,
geological logging, borehole location,
laboratory analysis results and QAQC data
(where available) is retained in a relational
database. Resource and Investment use
Datashed as the relational database which has
thorough built-in triggers for validation of
imported data. An experienced Database
Administrator oversees quality control of data.
Validation includes but is not limited to;
No overlapping intervals.
Downhole surveys at 0m depth and also at the
end of hole.
Consistency of depths between different data
tables.
Check gaps in the data.
Sample number matching between field
sample records and laboratory results.
Comprehensive database validation is
documented in the 2004 RSG Global resource
estimate technical report.
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Criteria

JORC Code explanation

Commentary


Site visits

 Comment on any site visits undertaken by the
Competent Person and the outcome of those
visits.
 If no site visits have been undertaken indicate
why this is the case.









Database validation in Maxwell Datashed
software.
A week long site visit by the Competent Person
was undertaken in October 2013 which
included;
A review of historic mining at the Nathans
deposit by examining the pit, pit mapping, grade
control plans and a review of hard copy
production data.
Inspection of drill core and RC chips housed at
the Fortnum Mine coreyard.
Search of WAMEX for missing ATR’s.
Search of archive boxes for additional internal
exploration and production reports.
Review of published Resource Estimations.

Criteria

JORC Code explanation

Commentary

Geological
interpretation

 Confidence in (or conversely, the uncertainty of )
the geological interpretation of the mineral
deposit.
 Nature of the data used and of any assumptions
made.
 The effect, if any, of alternative interpretations
on Mineral Resource estimation.
 The use of geology in guiding and controlling
Mineral Resource estimation.
 The factors affecting continuity both of grade
and geology.

 Confidence in the interpretation is high for the
following reasons;
 Geometry, geology, alteration and tenor of the
mineralised zone is consistent, agreeing in
adjacent holes both along strike and down dip
and agrees well with historic pit geological
flitch plans.
 The main zone of mineralisation is controlled
by the intersection of a well-defined shear zone
with chloritic shales bounded by
sandstone/conglomerate units. Mineralisation
is exclusively constrained by the intersection of
the shear zone with chloritic shale units
 A 135o fault terminates mineralisation to the
south.

Dimensions

 The extent and variability of the Mineral
Resource expressed as length (along strike or
otherwise), plan width, and depth below surface
to the upper and lower limits of the Mineral
Resource.

 The main mineralised zone extends along
strike 200m with excellent continuity, from
surface to 200m below surface. The width
extends to 30m in the central part of the zone.
 Hanging wall and footwall mineralised zones
are as coherent, usually with strike extents of
60-100m with similar down dip extents, and
are interpreted as interbedded chloritic
siltstone units within the larger
sandstone/conglomerate hanging wall and
footwall.

Estimation
and
modelling
techniques

 The nature and appropriateness of the
estimation technique(s) applied and key
assumptions, including treatment of extreme
grade values, domaining, interpolation
parameters and maximum distance of
extrapolation from data points. If a computer
assisted estimation method was chosen include
a description of computer software and
parameters used.
 The availability of check estimates, previous
estimates and/or mine production records and
whether the Mineral Resource estimate takes
appropriate account of such data.
 The assumptions made regarding recovery of
by-products.
 Estimation of deleterious elements or other

 The latest Resource Estimation in 2005 by
Resource Evaluations used Inverse Distance
Squared as the interpolation method. The
method is considered appropriate in this
instance after spatial analysis of drill
composites vs. model cell values shows very
good correlation. A thorough description of the
methods is described in Resource Evaluation’s
2005 technical report ‘Mineral Resource
Estimate for the Nathans Deposit, Peak Hill
Mineral Field, Western Australia’ and is
summarised below;
 Domaining of different mineralised zones was
accomplished by use of wireframe solids
derived from sectional interpretations of the
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Criteria

JORC Code explanation








non-grade variables of economic significance
(e.g. sulphur for acid mine drainage
characterisation).
In the case of block model interpolation, the
block size in relation to the average sample
spacing and the search employed.
Any assumptions behind modelling of selective
mining units.
Any assumptions about correlation between
variables.
Description of how the geological interpretation
was used to control the resource estimates.
Discussion of basis for using or not using grade
cutting or capping.
The process of validation, the checking process
used, the comparison of model data to drill hole
data, and use of reconciliation data if available.

Commentary










Moisture
Cut-off
parameters

Mining
factors or
assumptions

 Whether the tonnages are estimated on a dry
basis or with natural moisture, and the method
of determination of the moisture content.
 The basis of the adopted cut-off grade(s) or
quality parameters applied.

 Assumptions made regarding possible mining
methods, minimum mining dimensions and
internal (or, if applicable, external) mining
dilution. It is always necessary as part of the
process of determining reasonable prospects
for eventual economic extraction to consider
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drill data and take into consideration geological
factors such as lithology and structure. To
‘close off ‘ wireframes, the sectional
interpretation from the last section was
projected half the drill spacing, 10m for 20m
lines, 20m for 40m lines. In the case of down
dip extrapolation from the last hole on a given
line, this was 10m, excepting where adjacent
lines showed mineralisation at greater depth,
the extrapolation was extended to equivalent
depths. These wire frames were used to both
constrain block model cell grade estimates and
to partition grade populations for statistics and
estimation of individual domains.
Surpac was used for wireframe construction
and the construction and reporting of the block
model.
Top cuts were utilised on the model to remove
extreme outliers that may have locally skewed
estimates. Checks on the spatial relationships
of high grades were made before implementing
top cuts.
Model cell sizes were set at y20m, x10m and
z10m and is appropriate for the sample density.
Sub celling to 1/8 cell size in all dimensions
was used to improve volumetrics.
As part of block model validation, previous
estimates and production were reported and
volumetrics, grades and tonnages compared.
The only element of economic interest
modelled is gold.
The block model, once interpolation was
complete was dumped as a point file for spatial
comparison against raw composite data to
determine validity, as well as visually assessing
the model using Surpac.

 Tonnages are estimated as dry metric.
 For the purpose of resource estimation,
mineralised lodes were interpreted separately
for main, hanging wall and foot wall and were
modelled on a lower cutoff grade of 0.5g/t Au
and by consideration of a down-hole minimum
intersection of 3m. In areas where structure,
lithology and alteration indicated the lode was
not simply defined by gold grades and a pure
grade model would compromise the geometric
robustness of the lode structures, lower cut-off
grades were applied.
 Internal dilution of max 2m down hole below
cut off.
 The 0.5g/t lower cut-off was adopted to reflect
the possibility of enhanced gold prices lowering
mining cut-off grades in the future.
 Mining methods were considered in the
consideration of minimum 3m intersections in
the interpretation.
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Criteria

JORC Code explanation

Commentary

potential mining methods, but the assumptions
made regarding mining methods and
parameters when estimating Mineral Resources
may not always be rigorous. Where this is the
case, this should be reported with an
explanation of the basis of the mining
assumptions made.
Criteria

JORC Code explanation

Commentary

Metallurgical
factors or
assumptions

 The basis for assumptions or predictions
regarding metallurgical amenability. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider potential
metallurgical methods, but the assumptions
regarding metallurgical treatment processes
and parameters made when reporting Mineral
Resources may not always be rigorous. Where
this is the case, this should be reported with an
explanation of the basis of the metallurgical
assumptions made.
 Assumptions made regarding possible waste
and process residue disposal options. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider the potential
environmental impacts of the mining and
processing operation. While at this stage the
determination of potential environmental
impacts, particularly for a greenfields project,
may not always be well advanced, the status of
early consideration of these potential
environmental impacts should be reported.
Where these aspects have not been considered
this should be reported with an explanation of
the environmental assumptions made.

 Whether assumed or determined. If assumed,
the basis for the assumptions. If determined,
the method used, whether wet or dry, the
frequency of the measurements, the nature,
size and representativeness of the samples.
 The bulk density for bulk material must have
been measured by methods that adequately
account for void spaces (vugs, porosity, etc.),
moisture and differences between rock and
alteration zones within the deposit.
 Discuss assumptions for bulk density estimates
used in the evaluation process of the different
materials.

 The basis for the classification of the Mineral
Resources into varying confidence categories.
 Whether appropriate account has been taken of
all relevant factors (i.e. relative confidence in
tonnage/grade estimations, reliability of input
data, confidence in continuity of geology and
metal values, quality, quantity and distribution
of the data).
 Whether the result appropriately reflects the
Competent Person’s view of the deposit.

 Horizons were modelled based on oxidation
state of the host rocks, taken from the drilling
information. These were: oxidised, transitional
and fresh.

Environmental
factors or
assumptions

Bulk density

Classification

Audits or

 The results of any audits or reviews of Mineral
Resource estimates.
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 No assumptions are documented, however the
system is relatively sulphide poor and as such,
acid drainage through sulphide oxidation of
primary material will not be a factor.
 Previous oxide rock NPI analysis identified no
deleterious elements.

 Bulk density has been measured from drill
core and specimens collected from the
Nathans pit, and represent the different
oxidation states of the ore zones as well as
host rocks as was determined by the water
immersion method.

 Classification was based on numerous factors
including;
Distance to nearest sample,
Number of samples,
Number of drillholes,
Geological continuity,
Grade continuity.
 The resultant Mineral Resource Estimation
reflects the Competent Person’s view of the
deposit.
 RNI Internal review of Resource Evaluation
2005 estimation considers the estimation to be
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Criteria

JORC Code explanation

reviews
Discussion of
relative
accuracy/
confidence

Commentary
sound.

 Where appropriate a statement of the relative
accuracy and confidence level in the Mineral
Resource estimate using an approach or
procedure deemed appropriate by the
Competent Person. For example, the
application of statistical or geostatistical
procedures to quantify the relative accuracy of
the resource within stated confidence limits, or,
if such an approach is not deemed appropriate,
a qualitative discussion of the factors that could
affect the relative accuracy and confidence of
the estimate.
 The statement should specify whether it relates
to global or local estimates, and, if local, state
the relevant tonnages, which should be relevant
to technical and economic evaluation.
Documentation should include assumptions
made and the procedures used.
 These statements of relative accuracy and
confidence of the estimate should be compared
with production data, where available.

 The relative accuracy of the model is expected
to be +/- 10% on tonnes, reflecting the
proportion of Inferred material in the footwall
and hanging wall mineralised zones.
 Overall the grade ranges of the block model
compare very well with the composite data
used in the interpolation, with very little
difference in local or global populations when
compared spatially. The error associated with
grade is in the order of +/-5%.
 The Resource Evaluation 2005 resource
estimation was compared with reported
production figures. The differences were
deemed ‘reasonable given the available data’,
suggesting that the model over-estimates the
continuity and size of the main lodes within the
mined pit compared to the production figures
due to the lower cut-off grade used to
construct the wireframes.

Section 4 Estimation and Reporting of Ore Reserves
Criteria

JORC Code explanation

Commentary

Mineral
Resource
estimate for
conversion to
Ore Reserves

 Description of the Mineral Resource estimate
used as a basis for the conversion to an Ore
Reserve.
 Clear statement as to whether the Mineral
Resources are reported additional to, or
inclusive of, the Ore Reserves.
 Comment on any site visits undertaken by the
Competent Person (s) and the outcome of those
visits.

 Documented above. Block model, depleted for
prior mining.
 Mineral resources are not additional to the Ore
Reserve declared.

Study status

 The type and level of study undertaken to
enable Mineral Resources to be converted to
Ore Reserves.
.

 For CIL processing methodology FS level
study, completed November 2012, with
ongoing review in 2013. Built and operated CIL
plant, 1Mpta nameplate, process reconciliation
at hand.
 Mining study completed February, 2014
 HL PFS ongoing study, 2013

Cut-off
parameters

 The basis of the cut-off grade(s) or quality
parameters applied.

 Whittle 4 x optimisation based on detailed
study of site and project opex and capex,
subject to audit and external benchmarking.

Mining factors
or
assumptions

 The method and assumptions used as reported
in the Pre-Feasibility or Feasibility Study to
convert the Mineral Resource to an Ore Reserve
(i.e. either by application of appropriate factors
by optimisation or by preliminary or detailed
design).
 The choice, nature and appropriateness of the
selected mining method(s) and other mining
parameters including associated design issues
such as pre-strip, access, etc.
 The assumptions made regarding geotechnical
parameters (e.g. pit slopes, stope sizes, etc.),
grade control and pre-production drilling.

 Whittle 4x optimisation, followed by detailed
pit and dump design and scheduling.
 Cut-backs in open pit, design to suit Caterpillar
777 ORT or similar.
 Independent geotechnical study on material
strength and pit stability.
 Two way ramps 23m, one way 13m.
 Optimisations include Inferred and report only
Measured and Indicated.
 Refer to Table 6 in text above this
appendix for geotechnical detail.
 Refer to Table 5 in text above for mining

Site visits
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 No Mining CP site visit.
 Site visits as part of audit by Resources CP in
2013
 Site visits as part of audit by Resources CP in
2010, 2011, 2013.
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Criteria

Metallurgical
factors or
assumptions

Environmental

JORC Code explanation

Commentary

 The major assumptions made and Mineral
Resource model used for pit and stope
optimisation (if appropriate).
 The mining dilution factors used.
 The mining recovery factors used.
 Any minimum mining widths used.
 The manner in which Inferred Mineral
Resources are utilised in mining studies and the
sensitivity of the outcome to their inclusion.
 The infrastructure requirements of the selected
mining methods.
 The metallurgical process proposed and the
appropriateness of that process to the style of
mineralisation.
 Whether the metallurgical process is welltested technology or novel in nature.
 The nature, amount and representativeness of
metallurgical test work undertaken, the nature
of the metallurgical domaining applied and the
corresponding metallurgical recovery factors
applied.
 Any assumptions or allowances made for
deleterious elements.
 The existence of any bulk sample or pilot scale
test work and the degree to which such
samples are considered representative of the
orebody as a whole.
 For minerals that are defined by a specification,
has the ore reserve estimation been based on
the appropriate mineralogy to meet the
specifications?
 The status of studies of potential environmental
impacts of the mining and processing
operation. Details of waste rock
characterisation and the consideration of
potential sites, status of design options
considered and, where applicable, the status of
approvals for process residue storage and
waste dumps should be reported.

dilution and mining recovery detail.
Minimum mining widths to suite 100t
class ORT.
 Inferred inventory included in
optimisation as a sensitivity but not
material to design outcome
 Project infrastructure is designed, but not built
in M52/006.


 Both CIL and HL gold recovery methods,
depending on ore and mineralisation oxidation
state.
 Both CIL and HL methods are commercial in
scale, standard processing technology.
 All reported as part of ongoing PFS work. Both
bottle roll and long range column tests,
agglomerated and size. Independent testwork,
reported to JORC 2012.
 Multi- element analysis during exploration.
Silver likely to be present. Mineralisation
present as electrum, natural gold/silver alloy.
 Independent test work on representative ore
types at column scale. Recoveries are
estimated in Table 4, in text above.
 Minerals are not defined by a specification.

 CIL Process plant has valid and current DER
“Licence for prescribed premises”.
 Valid Department of Water, water licence and
operating strategy.
 Valid DER clearing permit
 Valid bed and banks permit
 Works approvals in process of compilation.

Infrastructure

 The existence of appropriate infrastructure:
availability of land for plant development,
power, water, transportation (particularly for
bulk commodities), labour, accommodation; or
the ease with which the infrastructure can be
provided, or accessed.

 Built camp, airstrip and CIL process plant. FIFO
workforce.
 Power infrastructure in place without
generators.
 Design complete for TSF tailings dam lift, new
TSF, creek diversion.

Costs

 The derivation of, or assumptions made,
regarding projected capital costs in the study.
 The methodology used to estimate operating
costs.
 Allowances made for the content of deleterious
elements.
 The derivation of assumptions made of metal
or commodity price(s), for the principal
minerals and co- products.
 The source of exchange rates used in the study.
 Derivation of transportation charges.
 The basis for forecasting or source of treatment
and refining charges, penalties for failure to
meet specification, etc.
 The allowances made for royalties payable,
both Government and private.

 Capital costs estimated by documented direct
quotes from WA and International suppliers.
 Quoted and benchmarked, to current WA
standards, followed by external benchmarking
by Independent consultants.
 Assumed, using combination of USD gold price
and AUD exchange rate. Financial model
based of AUD 1,450 (years 1 & 2) and AUD
1,400 flat for remainder of the life on mine.
 Mining tender in 2012, revised and under
current revision.
 Forecast assumptions are included at Table 5.
 Plant operating costs based on historical
schedule of quantities for consumables for this
plant and its last 18 months operating history
and current quotes.
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Criteria

JORC Code explanation

Commentary
 State royalties fully factored into optimisations
and financial modelling.

 The derivation of, or assumptions made
regarding revenue factors including head
grade, metal or commodity price(s) exchange
rates, transportation and treatment charges,
penalties, net smelter returns, etc.
 The derivation of assumptions made of metal
or commodity price(s), for the principal metals,
minerals and co-products.
 The demand, supply and stock situation for the
particular commodity, consumption trends and
factors likely to affect supply and demand into
the future.
 A customer and competitor analysis along with
the identification of likely market windows for
the product.
 Price and volume forecasts and the basis for
these forecasts.
 For industrial minerals the customer
specification, testing and acceptance
requirements prior to a supply contract.
 The inputs to the economic analysis to produce
the net present value (NPV) in the study, the
source and confidence of these economic inputs
including estimated inflation, discount rate, etc.
 NPV ranges and sensitivity to variations in the
significant assumptions and inputs.

 Royalties pegged at legislated Western
Australia levels (2.5% on gross revenue)
 Head grade, re-blocked regularized in
Evorelution scheduling software, with mining
dilution and mining recovery factored in.

Social

 The status of agreements with key stakeholders
and matters leading to social licence to operate.



Other

 To the extent relevant, the impact of the
following on the project and/or on the
estimation and classification of the Ore
Reserves:
 Any identified material naturally occurring
risks.

 See tolerances for resource estimates in
Resource section
 The site is distant from the WA west coast,
which is cyclone prone in summer. Localized
heavy storms in summer. The annual average
rainfall falls into true desert category.
 Debt agreement with external funder with
$19.5M mortgage over tenements.
 All major project approvals in place, or under
active regulatory review.
 Pits require both Mining PMP (Project
Management Plan) and Works approval from
WA DMP.

Revenue
factors

Market
assessment

Economic

 The status of material legal agreements and
marketing arrangements.
 The status of governmental agreements and
approvals critical to the viability of the project,
such as mineral tenement status, and
government and statutory approvals.

 Reserve currency status for finished product (
gold d’ore)
 Many local and international operations are
operating at C3 cash costs above current
prices or hedges. Supply likely curtailed if
current pricing and revenues structures
maintained. Active international Reserve Bank
physical transfers.
 Forecast assumptions are included at Table 5.
 There are no industrial minerals.
 Gold revenue assumed, using combination of
USD gold price and AUD exchange rate.
Financial model based of AUD 1,450 (years 1 &
2) and AUD 1,400 flat for remainder of the life
on mine.
 DCF $8.5M. See body of text above.
 Major sensitivities are AUD gold price, mining
cost, and energy costs in processing.
Mining license is pre 1994 WA state issued
and pre-date some heritage legislation.

Classification

 The basis for the classification of the Ore
Reserves into varying confidence categories.
 Whether the result appropriately reflects
the Competent Person’s view of the
deposit.
 The proportion of Probable Ore Reserves
that have been derived from Measured
Mineral Resources (if any).

 Directly from resource classification.
 Subject to audit by separate CP.
 The result appropriately reflects the
Competent Person’s view of the deposit.
 None.

Audits or
reviews

 The results of any audits or reviews of Ore
Reserve estimates.

 Audited and review by separate CP. Revised
mine plan.

Discussion of
relative
accuracy/

 Where appropriate a statement of the relative
accuracy and confidence level in the Ore
Reserve estimate using an approach or
procedure deemed appropriate by the

 See Resources section (above)
 As gold mineralisation exhibits a strong
“nugget effect” this could factor the relative
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Criteria

JORC Code explanation

Commentary

confidence

Competent Person. Aa qualitative discussion of
the factors which could affect the relative
accuracy and confidence of the estimate.
 The statement should specify whether it relates
to global or local estimates, and, if local, state
the relevant tonnages, which should be relevant
to technical and economic evaluation.
Documentation should include assumptions
made and the procedures used.
 Accuracy and confidence discussions should
extend to specific discussions of any applied
Modifying Factors that may have a material
impact on Ore Reserve viability, or for which
there are remaining areas of uncertainty at the
current study stage.

accuracy and confidence of the estimate. Gold
nugget effect has been noted in both
conventional assay and in column testwork for
HL. Elsewhere in the project change of support
and other estimating methodologies have been
used to improve estimates of block grades.
 Model and estimates are global. Grade control
drilling and estimation required for local
estimates, pre-production.
 Results and estimates should be viewed on
basis of +/- 15%, based on CP study
assessment, audit and review.

Horseshoe Pit - JORC Code, 2012 Edition – Table 1
Section 1 Sampling Techniques and Data
Criteria

JORC Code explanation

Commentary

Sampling
techniques

 Nature and quality of sampling (egg cut
channels, random chips, or specific specialised
industry standard measurement tools
appropriate to the minerals under investigation,
such as down hole gamma sondes, or handheld
XRF instruments, etc.). These examples should
not be taken as limiting the broad meaning of
sampling.
 Include reference to measures taken to ensure
sample representivity and the appropriate
calibration of any measurement tools or systems
used.
 Aspects of the determination of mineralisation
that are Material to the Public Report.
 In cases where ‘industry standard’ work has
been done this would be relatively simple (egg
‘reverse circulation drilling was used to obtain 1
m samples from which 3 kg was pulverised to
produce a 30 g charge for fire assay’). In other
cases more explanation may be required, such
as where there is coarse gold that has inherent
sampling problems. Unusual commodities or
mineralisation types (egg submarine nodules)
may warrant disclosure of detailed information.

 Dominion/Atkins:
o Historic reverse circulation drilling
used to obtain 1m samples and
sent for bulk cyanide leach (bottle
roll) with AAS finish.
o Historic diamond drilling sampled
on nominal 1m samples, smaller
samples around geological
boundaries, sent for bulk cyanide
leach (bottle roll) with AAS finish.
 Perilya/Gleneagle:
o Historic reverse circulation (RC)
drilling used to obtain 1m
samples. 3kg pulverised and split
to produce a 30g charge for fire
assay.
o Historic surface diamond drilling
sampled according to
mineralisation and lithology
resulting in 10cm to 1.5m. Half
core pulverised and split to
produce a 30g charge for fire
assay.

Drilling
techniques

 Drill type (egg core, reverse circulation, openhole hammer, rotary air blast, auger, Bangka,
sonic, etc.) and details (egg core diameter, triple
or standard tube, depth of diamond tails, facesampling bit or other type, whether core is
oriented and if so, by what method, etc.).

 All reverse circulation at nominal 5.5” diameter,
utilising face sampling hammers to reduce the
risk of sample contamination.
 Diamond drilling utilised 10-60m RC precollars
to penetrate transported cover and weathering
then continued as HQ and PQ core. Core was
oriented by down-hole spear.

Drill
sample
recovery

 Method of recording and assessing core and chip
sample recoveries and results assessed.
 Measures taken to maximise sample recovery
and ensure representative nature of the samples.
 Whether a relationship exists between sample
recovery and grade and whether sample bias
may have occurred due to preferential loss/gain
of fine/coarse material.

 Dominion/Atkins:
o Reverse circulation recovery and
moisture for 1m samples. ATR’s
describe suspect sample recovery
near water table.
o No record of diamond drilling rock
hardness and RQD, Recovery
recorded.
o Several diamond holes drilled to
twin RC holes that were suspected
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JORC Code explanation

Commentary



of smeared grades below the
water table – analysis indicated
good correlation between RC and
Diamond sampling
Perilya/Gleneagle:
o Reverse circulation recorded
recovery and moisture for 1m
samples. The majority of samples
were of good quality with ground
water having minimal effect on
sample quality or recovery.
Statistical analysis of sample
quality for samples over an Au
bottom cut of 0.1ppm indicates no
sample bias.
o Diamond drilling recorded rock
hardness, recovery and RQD. Core
recovery was good.

Logging

 Whether core and chip samples have been
geologically and geotechnically logged to a level
of detail to support appropriate Mineral Resource
estimation, mining studies and metallurgical
studies.
 Whether logging is qualitative or quantitative in
nature. Core (or costean, channel, etc.)
photography.
 The total length and percentage of the relevant
intersections logged.

 Dominion/Atkins:
o RC drilling logged on 1m intervals,
diamond logged on nominal 1m
intervals with smaller intervals
around geological boundaries.
 Perilya/Gleneagle:
o Reverse circulation chips were
washed and stored in chip trays in
1m intervals. Chips were visually
inspected, recording lithology,
weathering, alteration,
mineralisation, veining and
structure.
o Diamond core was visually
inspected, recording data related
to lithology, weathering,
alteration, mineralisation, veining
and structure domains.
Photographs of each core tray
were taken wet.
 All mineralised intersections from both diamond
core and reverse circulation were logged.

Subsampling
techniques
and sample
preparation

 If core, whether cut or sawn and whether
quarter, half or all core taken.
 If non-core, whether riffled, tube sampled, rotary
split, etc. and whether sampled wet or dry.
 For all sample types, the nature, quality and
appropriateness of the sample preparation
technique.
 Quality control procedures adopted for all subsampling stages to maximise representivity of
samples.
 Measures taken to ensure that the sampling is
representative of the in situ material collected,
including for instance results for field
duplicate/second-half sampling.
 Whether sample sizes are appropriate to the
grain size of the material being sampled.

 Dominion/Atkins:
o Diamond core samples to be
analysed were taken as half core.
o Reverse circulation samples were
split from dry, 1m bulk sample via
a 3-tier riffle splitter. No
documentation of field duplicates
or standards.
 Perilya/Gleneagle:
o Diamond core samples to be
analysed were taken as half core.
Sample mark-up was controlled
by geological domaining
represented by mineralisation and
lithology.
o Reverse circulation samples were
split from dry, 1m bulk sample via
a 3-tier riffle splitter. Field
duplicates were inserted at a ratio
of 1:20, analysis of primary vs.
duplicate samples indicate
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JORC Code explanation

Commentary
sampling is representative of the
insitu material.
 Detailed discussion of sampling techniques and
Quality Control are documented in ‘Mineral
Resource Review on the Horseshoe Project,
Western Australia’ April 2012 technical report.

Quality of
assay data
and
laboratory
tests

 The nature, quality and appropriateness of the
assaying and laboratory procedures used and
whether the technique is considered partial or
total.
 For geophysical tools, spectrometers, handheld
XRF instruments, etc., the parameters used in
determining the analysis including instrument
make and model, reading times, calibrations
factors applied and their derivation, etc.
 Nature of quality control procedures adopted
(egg standards, blanks, duplicates, external
laboratory checks) and whether acceptable levels
of accuracy (i.e. lack of bias) and precision have
been established.

 Dominion/Atkins:
o Assay of RC and diamond samples
was done by bulk cyanide leach
(bottle roll) with AAS finish at
Genalysis. No Laboratory
Certificates are available for the
assay results. Lab repeats
indicate acceptable precision, lack
of standard assay information
precludes comment on accuracy.
 Perilya/Gleneagle:
o Historic assaying of RC and core
was done by 30g charge fire assay
with Atomic Absorption
Spectrometry finish at Analabs.
The method is standard for gold
analysis and is considered
appropriate in this case. No
Laboratory Certificates are
available for the assay results pre
2008 however, evaluation of the
database identified the following;
Certified Reference Material (CRM)
are inserted at a ratio of 1:20,
Assay repeats inserted at a ratio
of 1 in 20.
o QAQC analysis of this historic data
indicates the levels of accuracy
and precision are acceptable.
 Detailed discussion of sampling techniques and
Quality Control are documented in ‘Mineral
Resource Review on the Horseshoe Project,
Western Australia’ April 2012 technical report.

Verification
of
sampling
and
assaying

 The verification of significant intersections by
either independent or alternative company
personnel.
 The use of twinned holes.
 Documentation of primary data, data entry
procedures, data verification, data storage
(physical and electronic) protocols.
 Discuss any adjustment to assay data.








Location of
data points

 Accuracy and quality of surveys used to locate
drill holes (collar and down-hole surveys),
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Several twinned holes by diamond drilling to
determine extent of downhole contamination in
RC holes drilling through water table.
Verification and grade analysis by external
consultants (Resource Evaluations,
Ravensgate).
All sampling, geological logging, borehole
location, laboratory analysis results and QAQC
data is retained in a relational database.
Resource and Investment use Datashed as the
relational database which has thorough built-in
triggers for validation of imported data. An
experienced Database Administrator oversees
quality control of data.
Borehole, Geological and Sampling data is
captured in specifically designed spreadsheets
with built in validation for data entry fields,
using established procedures.
No adjustment to assay data is made.

 The grid system used for historic Horseshoe
drilling is the established Horseshoe Mine Grid.
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JORC Code explanation

Commentary

trenches, mine workings and other locations
used in Mineral Resource estimation.
 Specification of the grid system used.
 Quality and adequacy of topographic control.

Collar locations of boreholes have been
established by either total station or differential
GPS (DGPS). The Horseshoe open pit (currently
abandoned) was picked up by DGPS at the
conclusion of mining. The transformation
between Mine Grid and MGA94 Zone 50 is
documented and well established.
 Down hole surveys taken by single shot camera
every 50m.
 Lidar survey, 2011 to provide high resolution
topographic control

Data
spacing
and
distribution

 Data spacing for reporting of Exploration Results.
 Whether the data spacing and distribution is
sufficient to establish the degree of geological
and grade continuity appropriate for the Mineral
Resource and Ore Reserve estimation
procedure(s) and classifications applied.
 Whether sample compositing has been applied.

 Borehole spacing is a nominal 40m x 40m that
has been in-filled to a nominal 20m x 20m in the
main zone of mineralisation at Horseshoe.
 The spacing is considered sufficient to establish
geological and grade continuity for appropriate
Mineral Resource classification.
 During the historic exploration phase, samples
were composited to 4m by spearing 1m bulk
samples. Where the assays returned results
greater than 0.15ppm Au, the original 1m bulk
samples were split using a 3-tier riffle splitter
and analysed.

Orientation
of data in
relation to
geological
structure

 Whether the orientation of sampling achieves
unbiased sampling of possible structures and the
extent to which this is known, considering the
deposit type.
 If the relationship between the drilling orientation
and the orientation of key mineralised structures
is considered to have introduced a sampling bias,
this should be assessed and reported if material.
 The measures taken to ensure sample security.



Drilling planned at right angles to known strike
and at best practical angle to intersect target at
right angles



No documentation in ATR’s detailing sample
security.

 The results of any audits or reviews of sampling
techniques and data.



Database compilation into Data-shed for data
integrity.
Historic resource estimations document
database integrity.
Dominion 1992 ATR documents review of RC
sampling representivity.

Sample
security
Audits or
reviews




Section 2 Reporting of Exploration Results
Criteria

JORC Code explanation

Commentary

Mineral
tenement
and land
tenure
status

 Type, reference name/number, location and
ownership including agreements or material
issues with third parties such as joint ventures,
partnerships, overriding royalties, native title
interests, historical sites, wilderness or national
park and environmental settings.
 The security of the tenure held at the time of
reporting along with any known impediments to
obtaining a licence to operate in the area.
 Acknowledgment and appraisal of exploration
by other parties.

 Horseshoe: M52/338. Pre-1994 Mining Lease.
 Lease held 100% by Grosvenor Gold Pty Ltd.
 No known tenure impediments.

 Deposit type, geological setting and style of
mineralisation.

 Paleoproterozoic age oxide gold and base metal
mineralisation. Structurally controlled and
structurally remobilised.

Exploration
done by
other
parties
Geology
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 Drilled by RAB, AC, RC and diamond coring,
assayed gold only, various parties not limited to
Gleneagle, Perilya, Dominion Mining and Atkins
Mining, before 2007.
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JORC Code explanation

Commentary
 Primary intermediate sulphur epithermal
mineralisation related to bimodal felsic and mafic
volcanism. Oxide gold mineralisation in deeply
weathered regolith.

Drill hole
Information

Data
aggregatio
n methods

Relationshi
p between
mineralisat
ion widths
and
intercept
lengths
Diagrams

Balanced
reporting

Other
substantive
exploration
data

Further

 A summary of all information material to the
understanding of the exploration results
including a tabulation of the following
information for all Material drill holes:
o easting and northing of the drill hole collar
o elevation or RL (Reduced Level – elevation
above sea level in metres) of the drill hole
collar
o dip and azimuth of the hole
o down hole length and interception depth
o hole length.
 If the exclusion of this information is justified on
the basis that the information is not Material and
this exclusion does not detract from the
understanding of the report, the Competent
Person should clearly explain why this is the
case.
 In reporting Exploration Results, weighting
averaging techniques, maximum and/or
minimum grade truncations (egg cutting of high
grades) and cut-off grades are usually Material
and should be stated.
 Where aggregate intercepts incorporate short
lengths of high grade results and longer lengths
of low grade results, the procedure used for
such aggregation should be stated and some
typical examples of such aggregations should be
shown in detail.
 The assumptions used for any reporting of
metal equivalent values should be clearly stated.
 These relationships are particularly important in
the reporting of Exploration Results.
 If the geometry of the mineralisation with
respect to the drill hole angle is known, its
nature should be reported.
 If it is not known and only the down hole lengths
are reported, there should be a clear statement
to this effect (egg ‘down hole length, true width
not known’).
 Appropriate maps and sections (with scales)
and tabulations of intercepts should be included
for any significant discovery being reported
These should include, but not be limited to a
plan view of drill hole collar locations and
appropriate sectional views.
 Where comprehensive reporting of all
Exploration Results is not practicable,
representative reporting of both low and high
grades and/or widths should be practiced to
avoid misleading reporting of Exploration
Results.
 Other exploration data, if meaningful and
material, should be reported including (but not
limited to): geological observations; geophysical
survey results; geochemical survey results; bulk
samples – size and method of treatment;
metallurgical test results; bulk density,
groundwater, geotechnical and rock
characteristics; potential deleterious or
contaminating substances.
 The nature and scale of planned further work
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 This information is included in Dominion, Perilya
and Gleneagle ATR’s for M52/338 and combined
reporting group c591_1994 between 1990 and
2006 and are freely available on WAMEX, a public
website maintained by the State of Western
Australia.
 Drillhole information validated in Maxwell
DataShed commercial software.
 The focus of the report is resources and
reserves, not new material drilling information.

 All assays are single assays.
 There is no aggregation.
 There are not metal equivalent values.

 All reported intersection lengths are down hole.
Long section widths are true widths
 Mineralisation was reported as downhole length,
true width were not known
 See above.

 This information is included in Dominion, Perilya
and Gleneagle ATR’s for M52/338 and combined
reporting group c591_1994 between 1990 and
2006 and are freely available on WAMEX.
 All gold grades > 1g/t reported.

 All gold grades > 1g/t reported.

 Future work pending outcome of feasibility study.
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JORC Code explanation

Commentary

work

(egg tests for lateral extensions or depth
extensions or large-scale step-out drilling).
 Diagrams clearly highlighting the areas of
possible extensions, including the main
geological interpretations and future drilling
areas, provided this information is not
commercially sensitive.

 Individual exploration results are not material to
this announcement.

Section 3 Estimation and Reporting of Mineral Resources
Criteria

JORC Code explanation

Commentary

Database
integrity

 Measures taken to ensure that data has not
been corrupted by, for example, transcription or
keying errors, between its initial collection and
its use for Mineral Resource estimation
purposes.
 Data validation procedures used.

 As outlined in Section 1: Verification of
sampling and assaying above, all sampling,
geological logging, borehole location,
laboratory analysis results and QAQC data is
retained in a relational database. Resource and
Investment use Datashed as the relational
database which has thorough built-in triggers
for validation of imported data. An experienced
Database Administrator oversees quality
control of data.
 Borehole, Geological and Sampling data is
captured in specifically designed spreadsheets
with built in validation for data entry fields,
using established procedures.
 Validation includes but is not limited to;
No overlapping intervals.
Downhole surveys at 0m depth and also at the
end of hole.
Consistency of depths between different data
tables.
Check gaps in the data.
Sample number matching between field
sample records and laboratory results.

Site visits

 Comment on any site visits undertaken by the
Competent Person and the outcome of those
visits.
 If no site visits have been undertaken indicate
why this is the case.

 A week long site visit by the Competent Person
was undertaken in August 2013 and October
2013 which included;
 A review of historic mining at the Horseshoe
deposit by examining the pit, pit mapping,
grade control plans and a review of hard copy
production data.
 Inspection of drill core and RC chips housed at
the Fortnum Mine coreyard.
 Search of WAMEX for missing ATR’s.
 Search of archive boxes for additional internal
exploration and production reports.
 Review of published Resource Estimations.

Geological
interpretation

 Confidence in (or conversely, the uncertainty of
) the geological interpretation of the mineral
deposit.
 Nature of the data used and of any assumptions
made.
 The effect, if any, of alternative interpretations
on Mineral Resource estimation.
 The use of geology in guiding and controlling
Mineral Resource estimation.
 The factors affecting continuity both of grade
and geology.

 Confidence in the interpretation is high for the
following reasons;
 Geometry, geology, alteration and tenor of the
mineralised zone is consistent, agreeing in
adjacent holes both along strike and down dip
and agrees well with historic pit geological
flitch plans and the orientation of exposed
quartz veining in the pit. Note that the
anastomosing veins themselves do not carry
the bulk of mineralisation but the surrounding
alteration selvedges.
 The main zones of mineralisation in Horseshoe
and Cassidy trend 135-150o dipping 60o
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JORC Code explanation

Commentary
northeast. In east Cassidy and Pod veining is
strikes parallel to bedding at 100o, dipping 7080o south. Veining associated with brecciated
jasperoid cross-cuts the stratigraphy as a
random stockwork.
 A late Proterozoic dolerite dyke has intruded a
050° trending structure to the north of the
Cassidy area and has been deflected by a major
structure to run approximately east-west
through the Horseshoe Pit. The dolerite is not
mineralised.
 A number of drill holes were excluded from
interpretation and modelling on the basis of
data quality relating to suspected
contamination. A discussion of the drill hole
omissions is detailed in the technical report
‘Mineral Resource Review on the Horseshoe
Project, Western Australia’ of April 2012 by
Ravensgate.

Dimensions

 The extent and variability of the Mineral
Resource expressed as length (along strike or
otherwise), plan width, and depth below
surface to the upper and lower limits of the
Mineral Resource.

 At Horseshoe, mineralised zones of
anastomosing veins and associated vein
selvedge’s strike 120m with excellent
continuity, from the floor of the historic pit,
85m below surface to 200m below surface
with a distinct westerly plunge. Widths vary
between 4m and 9m.
 At Cassidy, mineralised zones of anastomosing
veins and associated vein selvedge’s share a
similar strike extent and orientation as
Horseshoe, extending from the floor of the
historic pit, 95m below surface to 180m below
surface.

Estimation
and modelling
techniques

 The nature and appropriateness of the
estimation technique(s) applied and key
assumptions, including treatment of extreme
grade values, domaining, interpolation
parameters and maximum distance of
extrapolation from data points. If a computer
assisted estimation method was chosen include
a description of computer software and
parameters used.
 The availability of check estimates, previous
estimates and/or mine production records and
whether the Mineral Resource estimate takes
appropriate account of such data.
 The assumptions made regarding recovery of
by-products.
 Estimation of deleterious elements or other
non-grade variables of economic significance
(egg sulphur for acid mine drainage
characterisation).
 In the case of block model interpolation, the
block size in relation to the average sample
spacing and the search employed.
 Any assumptions behind modelling of selective
mining units.
 Any assumptions about correlation between
variables.
 Description of how the geological interpretation
was used to control the resource estimates.
 Discussion of basis for using or not using grade
cutting or capping.

 Ordinary kriging (OK) has been used and is
considered appropriate for the style of deposit.
A thorough description of the methods is
described in the ‘Mineral Resource Review on
the Horseshoe Project, Western Australia’ of
April 2012 by Ravensgate and is summarised
below;
 Domaining of different mineralised zones was
accomplished by use of wireframe solids
derived from sectional interpretations of the
drill data and take into consideration
geological factors such as lithology, alteration
and structure. To ‘close off ‘ wireframes, the
sectional interpretation from the last section
was projected half the drill spacing, 10m for
20m lines, 20m for 40m lines. In the case of
down dip extrapolation from the last hole on a
given line, this was 10m, excepting where
adjacent lines showed mineralisation at
greater depth, the extrapolation was extended
to equivalent depths.
These wire frames were used to both constrain
block model cell grade estimates and to
partition grade populations for statistics and
estimation of individual domains.
 Data mine software was used for wireframe
construction, Minesight was used to model
variography to derive the OK parameters and
the construction and reporting of the block
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JORC Code explanation
 The process of validation, the checking process
used, the comparison of model data to drill hole
data, and use of reconciliation data if available.

Commentary









Moisture
Cut-off
parameters

Mining factors
or
assumptions

Metallurgical
factors or
assumptions

 Whether the tonnages are estimated on a dry
basis or with natural moisture, and the method
of determination of the moisture content.
 The basis of the adopted cut-off grade(s) or
quality parameters applied.

 Assumptions made regarding possible mining
methods, minimum mining dimensions and
internal (or, if applicable, external) mining
dilution. It is always necessary as part of the
process of determining reasonable prospects
for eventual economic extraction to consider
potential mining methods, but the assumptions
made regarding mining methods and
parameters when estimating Mineral
Resources may not always be rigorous. Where
this is the case, this should be reported with an
explanation of the basis of the mining
assumptions made.
 The basis for assumptions or predictions
regarding metallurgical amenability. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider potential
metallurgical methods, but the assumptions
regarding metallurgical treatment processes
and parameters made when reporting Mineral
Resources may not always be rigorous. Where
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model. Variography was interpreted using a
spherical 1-sill model.
No top cuts were utilised on the composite
data. Checks on the population distribution and
spatial relationships of high grades were
made.
Model cell sizes were set at y4m, x5m and z4m
and is appropriate for the sample density,
geometry of mineralisation and style of mining.
No sub celling was used to improve
volumetrics.
As part of block model validation, previous
estimates were reported and volumetrics,
grades and tonnages compared.
The only element of economic interest
modelled is gold.
The block model, once interpolation was
complete was dumped as a point file for spatial
comparison against raw composite data to
determine validity, as well as visually
assessing the model using Datamine software.

 Tonnages are estimated as dry metric.
 For the purpose of resource estimation,
mineralised lodes were interpreted separately
for main, hanging wall and foot wall and were
modelled on a lower cutoff grade of 0.5g/t Au
and by consideration of a down-hole minimum
intersection of 3m with a cut-off of 0.5g/t. In
areas where structure, lithology and alteration
indicated the lode was not simply defined by
gold grades and a pure grade model would
compromise the geometric robustness of the
lode structures, lower cut-off grades were
applied.
 Internal dilution of max 2m down hole below
cut off.
 The 0.5g/t lower cut-off was adopted to reflect
the possibility of higher gold prices in the
future.
 Mining methods were considered in the
selection of model cell sizes as described
above and the consideration of maximum 2m
internal dilution in the interpretation.

 Horizons were modelled based on oxidation
state of the host rocks, taken from the drilling
information. These were: oxidised, transitional
and fresh.
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Environmental
factors or
assumptions



Bulk density







this is the case, this should be reported with an
explanation of the basis of the metallurgical
assumptions made.
Assumptions made regarding possible waste
and process residue disposal options. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider the potential
environmental impacts of the mining and
processing operation. While at this stage the
determination of potential environmental
impacts, particularly for a greenfields project,
may not always be well advanced, the status of
early consideration of these potential
environmental impacts should be reported.
Where these aspects have not been considered
this should be reported with an explanation of
the environmental assumptions made.
Whether assumed or determined. If assumed,
the basis for the assumptions. If determined,
the method used, whether wet or dry, the
frequency of the measurements, the nature,
size and representativeness of the samples.
The bulk density for bulk material must have
been measured by methods that adequately
account for void spaces (vugs, porosity, etc.),
moisture and differences between rock and
alteration zones within the deposit.
Discuss assumptions for bulk density estimates
used in the evaluation process of the different
materials.

Commentary

 Assumptions, prior to an optimisation review,
are that the oxide zone is to be conventionally
mined by open pit. A low risk of acid drainage
through sulphide oxidation of primary material
is assumed due to the relatively low
sulphidation of the ore. Previous oxide rock
NPI analysis identified no deleterious
elements.

 Determined.
 Bulk density has been measured from drill
core and specimens collected from the
Horseshoe pit, and represent the different
oxidation states of the ore zones as well as
host rocks as was determined by the water
immersion method.
 Bulk density scripted into block model.

Criteria

JORC Code explanation

Commentary

Classification

 The basis for the classification of the Mineral
Resources into varying confidence categories.
 Whether appropriate account has been taken of
all relevant factors (i.e. relative confidence in
tonnage/grade estimations, reliability of input
data, confidence in continuity of geology and
metal values, quality, quantity and distribution of
the data).
 Whether the result appropriately reflects the
Competent Person’s view of the deposit.

 Classification was based on numerous factors
including;
Distance to nearest sample,
Number of samples/composites,
Kriging Variance,
Geological continuity,
Grade continuity.
 The resultant Mineral Resource Estimation
reflects the Competent Person’s view of the
deposit.

Audits or
reviews

 The results of any audits or reviews of Mineral
Resource estimates.

 Review of Resource Evaluations 2006 resource
estimate in 2012 by Ravensgate identified
irregularities in interpretation, but considered
the estimate sound overall.
 Internal RNI review of 2012 Ravensgate
estimate considers the estimate to be sound.

Discussion of
relative
accuracy/
confidence

 Where appropriate a statement of the relative
accuracy and confidence level in the Mineral
Resource estimate using an approach or
procedure deemed appropriate by the
Competent Person. For example, the application
of statistical or geostatistical procedures to
quantify the relative accuracy of the resource
within stated confidence limits, or, if such an
approach is not deemed appropriate, a
qualitative discussion of the factors that could
affect the relative accuracy and confidence of the
estimate.


 The relative accuracy of the model is expected
to be +/- 10% on tonnes, reflecting the
proportion of Inferred material in the footwall
primary mineralised zones.
 Overall the grade ranges of the block model
compare very well with the composite data
used in the interpolation, with very little
difference in local or global populations when
compared spatially.
 The error associated with grade is in the order
of +/-5%.
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JORC Code explanation

Commentary

 The statement should specify whether it relates
to global or local estimates, and, if local, state
the relevant tonnages, which should be relevant
to technical and economic evaluation.
Documentation should include assumptions
made and the procedures used.
 These statements of relative accuracy and
confidence of the estimate should be compared
with production data, where available.

 See Audit section in Ore Reserves section
below.

Section 4 Estimation and Reporting of Ore Reserves
Criteria

JORC Code explanation

Commentary

Mineral
Resource
estimate for
conversion to
Ore Reserves

 Description of the Mineral Resource estimate
used as a basis for the conversion to an Ore
Reserve.
 Clear statement as to whether the Mineral
Resources are reported additional to, or
inclusive of, the Ore Reserves.
 Comment on any site visits undertaken by the
Competent Person (s) and the outcome of those
visits.

 Documented above. Ordinary krigded estimate
(June 2012) and block model, depleted for
prior mining.
 Mineral resources are not additional to the Ore
Reserve declared.

Study status

 The type and level of study undertaken to
enable Mineral Resources to be converted to
Ore Reserves.
.

 For CIL processing methodology FS level
study, completed November 2012, with
ongoing review in 2013. Built and operated CIL
plant, 1Mpta nameplate, process reconciliation
at hand.
 For HL processing methodology PFS level
study, started June 2013 with ongoing
development and review.
 Mining study completed February, 2014.

Cut-off
parameters

 The basis of the cut-off grade(s) or quality
parameters applied.

 Whittle 4 x optimisation based on detailed
study of site and project opex and capex,
subject to audit and external benchmarking.

Mining factors
or
assumptions

 The method and assumptions used as reported
in the Pre-Feasibility or Feasibility Study to
convert the Mineral Resource to an Ore Reserve
(i.e. either by application of appropriate factors
by optimisation or by preliminary or detailed
design).
 The choice, nature and appropriateness of the
selected mining method(s) and other mining
parameters including associated design issues
such as pre-strip, access, etc.
 The assumptions made regarding geotechnical
parameters (e.g. pit slopes, stope sizes, etc.),
grade control and pre-production drilling.
 The major assumptions made and Mineral
Resource model used for pit and stope
optimisation (if appropriate).
 The mining dilution factors used.
 The mining recovery factors used.
 Any minimum mining widths used.
 The manner in which Inferred Mineral
Resources are utilised in mining studies and the
sensitivity of the outcome to their inclusion.
 The infrastructure requirements of the selected
mining methods.

 Whittle 4x optimisation, followed by detailed
pit and dump design and scheduling.
 Cut-backs in open pit, design to suit Narrow
body rigid 8x8 or 777 class ORT or similar.
 Mining dilution 10%; Mining recovery 95%.
Overall pit slope 40 degree.
 Independent geotechnical study on material
strength and pit stability.
 Two way ramps 23m, one way 13m.
 Optimisations include Inferred and report only
Measured and Indicated.
 Infrastructure at either detailed design phase,
 Refer to Table 6 in text above this
appendix for geotechnical detail.
 Refer to Table 5 in text above for mining
dilution and mining recovery detail.
 Minimum mining widths to suite 100t
class ORT.
 Inferred inventory included in
optimisation as a sensitivity but not
material to design outcome
 Project infrastructure is designed, but not
built in on M52/338.

Metallurgical

 The metallurgical process proposed and the

 Both CIL and HL methods, depending on ore

Site visits
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 Site visit as part of a due diligence process in
2011.
 Site visit as part of audit by the Resources CP
in 2013
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Criteria
factors or
assumptions

JORC Code explanation









appropriateness of that process to the style of
mineralisation.
Whether the metallurgical process is welltested technology or novel in nature.
The nature, amount and representativeness of
metallurgical test work undertaken, the nature
of the metallurgical domaining applied and the
corresponding metallurgical recovery factors
applied.
Any assumptions or allowances made for
deleterious elements.
The existence of any bulk sample or pilot scale
test work and the degree to which such
samples are considered representative of the
orebody as a whole.
For minerals that are defined by a specification,
has the ore reserve estimation been based on
the appropriate mineralogy to meet the
specifications?
The status of studies of potential environmental
impacts of the mining and processing
operation. Details of waste rock
characterisation and the consideration of
potential sites, status of design options
considered and, where applicable, the status of
approvals for process residue storage and
waste dumps should be reported.
The existence of appropriate infrastructure:
availability of land for plant development,
power, water, transportation (particularly for
bulk commodities), labour, accommodation; or
the ease with which the infrastructure can be
provided, or accessed.

Commentary
and mineralisation oxidation state.
 Both CIL and HL methods are commercial in
scale, standard processing technology.
 All reported as part of PFS work. Both bottle
roll and long range column tests,
agglomerated and size. Independent testwork,
reported to JORC 2012.
 Multi- element analysis during exploration.
Silver likely to be present. mineralisation
present as electrum, natural gold/silver alloy.
 Independent test work on representative ore
types at column scale. HL recoveries
estimated at 65% for this pit. CIL recovery
estimated at 95%.
 Minerals are not defined by a specification.

 Baseline and sterilisation work for HL facility
commenced.
 Mining lease.
 All WA state approvals required.

Environmental



Infrastructure



Costs

 The derivation of, or assumptions made,
regarding projected capital costs in the study.
 The methodology used to estimate operating
costs.
 Allowances made for the content of deleterious
elements.
 The derivation of assumptions made of metal
or commodity price(s), for the principal
minerals and co- products.
 The source of exchange rates used in the study.
 Derivation of transportation charges.
 The basis for forecasting or source of treatment
and refining charges, penalties for failure to
meet specification, etc.
 The allowances made for royalties payable,
both Government and private.

 Capital costs estimated by documented direct
quotes from WA and International suppliers.
 Quoted and benchmarked, to current WA
standards, followed by external benchmarking
by Independent consultants.
 Assumed, using combination of USD gold price
and AUD exchange rate. Financial model
based of AUD 1,450 (years 1 & 2) and AUD
1,400 flat for remainder of the life on mine.
 Mining tender in 2012, revised and under
current revision.
 There are no refining charges.
 Plant operating costs based on historical
schedule of quantities for consumables for this
plant and its last 18 months operating history
and current quotes.
 State royalties fully factored into optimisations
and financial modelling.

Revenue
factors

 The derivation of, or assumptions made
regarding revenue factors including head
grade, metal or commodity price(s) exchange
rates, transportation and treatment charges,
penalties, net smelter returns, etc.
 The derivation of assumptions made of metal
or commodity price(s), for the principal metals,
minerals and co-products.
 The demand, supply and stock situation for the
particular commodity, consumption trends and
factors likely to affect supply and demand into
the future.

 Royalties pegged at legislated Western
Australia levels (2.5% on gross revenue)
 Head grade, re-blocked regularized in
Evorelution scheduling software, with mining
dilution and mining recovery factored in.

Market
assessment
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 Built camp, airstrip and CIL process plant.
 Power infrastructure in place without
generators.
 Design complete for TSF tailings dam lift, new
TSF, creek diversion.

 Reserve currency status for finished product
(gold d’ore)
 Many local and international operations are
operating at C3 cash costs above current gold
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Criteria

JORC Code explanation

Commentary

 A customer and competitor analysis along with
the identification of likely market windows for
the product.
 Price and volume forecasts and the basis for
these forecasts.
 For industrial minerals the customer
specification, testing and acceptance
requirements prior to a supply contract.
 The inputs to the economic analysis to produce
the net present value (NPV) in the study, the
source and confidence of these economic inputs
including estimated inflation, discount rate, etc.
 NPV ranges and sensitivity to variations in the
significant assumptions and inputs.

prices. Supply likely curtailed if current pricing
and revenues structures maintained. Active
international Reserve Bank physical transfers.
 Forecast assumptions are included at Table 5.
 There are no industrial minerals.

Social

 The status of agreements with key stakeholders
and matters leading to social licence to operate.



Other

 To the extent relevant, the impact of the
following on the project and/or on the
estimation and classification of the Ore
Reserves:
 Any identified material naturally occurring
risks.

 See tolerances for resource estimates in
Resource section
 The site is distant from the WA west coast,
which is cyclone prone in summer. Localized
heavy storms in summer. The annual average
rainfall falls into true desert category.
 Debt agreement with external funder with
$19.5M mortgage over tenements.
 All major project approvals in place, or under
active regulatory review.
 Pits require both Mining PMP (Project
Management Plan) and Works approval from
WA DMP.

Economic

Classification

 The status of material legal agreements and
marketing arrangements.
 The status of governmental agreements and
approvals critical to the viability of the project,
such as mineral tenement status, and
government and statutory approvals.
 The basis for the classification of the Ore
Reserves into varying confidence categories.
 Whether the result appropriately reflects
the Competent Person’s view of the
deposit.
 The proportion of Probable Ore Reserves
that have been derived from Measured
Mineral Resources (if any).

 Gold revenue assumed, using combination of
USD gold price and AUD exchange rate.
Financial model based of AUD 1,450 (years 1 &
2) and AUD 1,400 flat for remainder of the life
on mine.
 DCF $19M.
 Major sensitivities are AUD gold price, mining
cost, and energy costs in processing.
 See: http://www.mining.com/web/infographicglobal-gold-mine-and-deposit-rankings-2013/
Mining license (M52/338) is pre 1994 WA state
issued and pre-date some heritage legislation.

 Directly from resource classification,
conversation as per JORC 2012.
 Measured downgraded to Probable on CP
Resources view.
 Subject to audit by separate CP. The result
appropriately reflects the Competent Person’s
view of the deposit.
 None.

Audits or
reviews

 The results of any audits or reviews of Ore
Reserve estimates.

 Audited and review by separate CP. Revised
mine plan.
 The three deposits, Cassidy, Horseshoe and
The Pod were mined by Dominion during the
period from January 1992 to early 1993.
Production was as follows;
 Cassidy - 552,000t @ 2.4g/t (42,600oz);
 Horseshoe - 400,000t @ 2.9g/t (37,300oz);
 The Pod - 7,000t @ 2.0g/t (450oz)

Discussion of
relative
accuracy/
confidence

 Where appropriate a statement of the relative
accuracy and confidence level in the Ore
Reserve estimate using an approach or
procedure deemed appropriate by the
Competent Person. Aa qualitative discussion of
the factors which could affect the relative
accuracy and confidence of the estimate.
 The statement should specify whether it relates

 See Resources section (above)
 As gold mineralisation exhibits a strong
“nugget effect” this could factor the relative
accuracy and confidence of the estimate. Gold
nugget effect has been noted in both
conventional assay and in column testwork for
HL. Elsewhere in the project change of support
and other estimating methodologies have been
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Criteria

JORC Code explanation

Commentary

to global or local estimates, and, if local, state
the relevant tonnages, which should be relevant
to technical and economic evaluation.
Documentation should include assumptions
made and the procedures used.
 Accuracy and confidence discussions should
extend to specific discussions of any applied
Modifying Factors that may have a material
impact on Ore Reserve viability, or for which
there are remaining areas of uncertainty at the
current study stage.

used to improve estimates of block grades.
 Model and estimates are global. Grade control
drilling and estimation required for local
estimates, pre-production.
 Results and estimates should be viewed on
basis of +/- 15%, based on CP study
assessment, audit and review.

Callies Resource at 0.5g/t cut-off grade
Section 1 Sampling Techniques and Data
(Criteria in this section apply to all succeeding sections.)
Criteria

JORC Code explanation

Commentary

Sampling
techniques

 Nature and quality of sampling (e.g. cut
channels, random chips, or specific specialised
industry standard measurement tools
appropriate to the minerals under
investigation, such as down-hole gamma
sondes, or handheld XRF instruments, etc.).
These examples should not be taken as
limiting the broad meaning of sampling.
 Include reference to measures taken to ensure
sample representivity and the appropriate
calibration of any measurement tools or
systems used.
 Aspects of the determination of mineralisation
that are Material to the Public Report.
 In cases where ‘industry standard’ work has
been done this would be relatively simple (e.g.
‘reverse circulation drilling was used to obtain
1 m samples from which 3 kg was pulverised
to produce a 30 g charge for fire assay’). In
other cases more explanation may be
required, such as where there is coarse gold
that has inherent sampling problems. Unusual
commodities or mineralisation types (e.g.
submarine nodules) may warrant disclosure of
detailed information.
 Drill type (e.g. core, reverse circulation, openhole hammer, rotary air blast, auger, Bangka,
sonic, etc.) and details (e.g. core diameter,
triple or standard tube, depth of diamond tails,
face-sampling bit or other type, whether core
is oriented and if so, by what method, etc.).

 Historic reverse circulation drilling used to
obtain 1m samples. 3kg pulverised and split to
produce a 30g charge for fire assay.
 Historic diamond drilling sampled according to
mineralisation and lithology resulting in 10cm
to 1.5. Half core pulverised and split to produce
a 30g charge for fire assay
 New reverse circulation drilling used to obtain
1m samples. 1-3m reverse circulation drilling,
1kg subsamples, 40g charges for fire assay and
other assay methods.
 TerraSpec ™ alteration (mineral) mapping
taken on each and every 1m interval.
 Innovex™ and Niton™ multi-element handheld
XRF every metre.
Representivity demonstrated by repeat sample
and reference sample assay. Repeat, random
re-assay and reference standard re-assay

Drill sample
recovery

 Method of recording and assessing core and
chip sample recoveries and results assessed.
 Measures taken to maximise sample recovery
and ensure representative nature of the
samples.
 Whether a relationship exists between sample
recovery and grade and whether sample bias
may have occurred due to preferential
loss/gain of fine/coarse material.

 Reverse circulation recorded recovery and
moisture for 1m samples. The majority of
samples were of good quality with ground
water having minimal effect on sample quality
or recovery. Statistical analysis of sample
quality for samples over an Au bottom cut of
0.1ppm indicates no sample bias.
 Diamond drilling recorded rock hardness,
recovery and RQD. Core recovery was good.

Logging

 Whether core and chip samples have been
geologically and geotechnically logged to a
level of detail to support appropriate Mineral
Resource estimation, mining studies and
metallurgical studies.

 Reverse circulation chips were washed and
stored in chip trays in 1m intervals. Chips were
visually inspected, recording lithology,
weathering, alteration, mineralisation, veining

Drilling
techniques
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 All reverse circulation at nominal 5.5” diameter,
utilising face sampling hammers to reduce the
risk of sample contamination.
 Diamond drilling utilised 10-40m RC precollars
to penetrate transported cover then continued
as NQ core. Core was oriented by down-hole
spear.
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Criteria

Sub-sampling
techniques and
sample
preparation

Quality of
assay data and
laboratory
tests

JORC Code explanation

Commentary

 Whether logging is qualitative or quantitative
in nature. Core (or costean, channel, etc.)
photography.
 The total length and percentage of the relevant
intersections logged.

and structure. In the case of new drilling by
Resource and Investment, one metre samples
routinely electronically logged with multielement XRF for alteration mineralogy using
Terraspec (TM) short wave infrared spectral
analysis to complement the visual inspection.
 Diamond core was visually inspected, recording
data related to lithology, weathering, alteration,
mineralisation, veining and structure.
Photographs of each core tray were taken wet.
 All mineralised intersections from both
diamond core and reverse circulation were
logged.

 If core, whether cut or sawn and whether
quarter, half or all core taken.
 If non-core, whether riffled, tube sampled,
rotary split, etc. and whether sampled wet or
dry.
 For all sample types, the nature, quality and
appropriateness of the sample preparation
technique.
 Quality control procedures adopted for all subsampling stages to maximise representivity of
samples.
 Measures taken to ensure that the sampling is
representative of the in situ material collected,
including for instance results for field
duplicate/second-half sampling.
 Whether sample sizes are appropriate to the
grain size of the material being sampled.
 The nature, quality and appropriateness of the
assaying and laboratory procedures used and
whether the technique is considered partial or
total.
 For geophysical tools, spectrometers,
handheld XRF instruments, etc., the
parameters used in determining the analysis
including instrument make and model,
reading times, calibrations factors applied and
their derivation, etc.
 Nature of quality control procedures adopted
(e.g. standards, blanks, duplicates, external
laboratory checks) and whether acceptable
levels of accuracy (i.e. lack of bias) and
precision have been established.

 Diamond core samples to be analysed were
taken as half core. Sample mark-up was
controlled by geological domaining represented
by mineralisation and lithology.
 Reverse circulation samples were split from
dry, 1m bulk sample via a 3-tier riffle splitter.
Field duplicates were inserted at a ratio of 1:20,
analysis of primary vs. duplicate samples
indicate sampling is representative of the insitu
material.
 Detailed discussion of sampling techniques and
Quality Control are documented in the Callies
Deposit Mineral Resource Estimation August
2013 technical report.
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 Historic assaying of RC and core was done by
30g charge fire assay with Atomic Absorption
Spectrometry finish at Analabs. The method is
standard for gold analysis and is considered
appropriate in this case. No Laboratory
Certificates are available for the assay results
pre 2008 however, evaluation of the database
identified the following;
Certified Reference Material (CRM) are inserted
at a ratio of 1:20,
Assay repeats inserted at a ratio of 1 in 20.
 QAQC analysis of this historic data indicates the
levels of accuracy and precision are acceptable.
 Assaying of recent sampling was done by 40g
charge fire assay with Inductively Coupled
Plasma – Optical Emission Spectroscopy finish
at Bureau Veritas (Ultratrace), Perth. The
method is standard for gold analysis and is
considered appropriate in this case. Laboratory
Certificates are available for the assay results
and the following QAQC protocols used:
Laboratory Checks inserted 1 in 20 samples,
CRM inserted 1 in 30 samples,
Assay Repeats randomly selected 1 in 15
samples.
 QAQC analysis of this data indicates the levels
of accuracy and precision are acceptable.
 Detailed discussion of analytical QAQC is
documented in the Callies Deposit Mineral
Resource Estimation August 2013 technical
report.
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Criteria

JORC Code explanation

Commentary

Verification of
sampling and
assaying

 The verification of significant intersections by
either independent or alternative company
personnel.
 The use of twinned holes.
 Documentation of primary data, data entry
procedures, data verification, data storage
(physical and electronic) protocols.
 Discuss any adjustment to assay data.










No twinned holes.
Verification and grade analysis by external
consultants (Coffey Mining). In-field
independent verification by consultant
geologists from OmniGeox.
All sampling, geological logging, borehole
location, laboratory analysis results and QAQC
data is retained in a relational database.
Resource and Investment use Datashed as the
relational database which has thorough built-in
triggers for validation of imported data. An
experienced Database Administrator oversees
quality control of data.
Borehole, Geological and Sampling data is
captured in specifically designed spreadsheets
with built in validation for data entry fields,
using established procedures.
No adjustment to assay data is made.

Location of
data points

 Accuracy and quality of surveys used to locate
drill holes (collar and down-hole surveys),
trenches, mine workings and other locations
used in Mineral Resource estimation.
 Specification of the grid system used.
 Quality and adequacy of topographic control.

 The grid system used for historic Callies drilling
is the established Fortnum Mine Grid. Control
station locations and traverses have been
verified. Collar locations of boreholes have been
established by either total station or differential
GPS (DGPS). The Callies open pit (currently
abandoned) was picked up by DGPS at the
conclusion of mining. The transformation
between Mine Grid and MGA94 Zone 50 is
documented and well established.
 A recent LIDAR survey was undertaken and
results are in agreement with survey pickups of
pits and waste dumps.
 Recent drilling picked up by hand held GPS on
MGA94 Zone 50.
 Down hole surveys taken by single shot camera
every 50m.

Data spacing
and
distribution

 Data spacing for reporting of Exploration
Results.
 Whether the data spacing and distribution is
sufficient to establish the degree of geological
and grade continuity appropriate for the
Mineral Resource and Ore Reserve estimation
procedure(s) and classifications applied.
 Whether sample compositing has been
applied.

Orientation of
data in
relation to
geological
structure

 Whether the orientation of sampling achieves
unbiased sampling of possible structures and
the extent to which this is known, considering
the deposit type.
 If the relationship between the drilling
orientation and the orientation of key
mineralised structures is considered to have
introduced a sampling bias, this should be
assessed and reported if material.
 The measures taken to ensure sample
security.

 Borehole spacing is a nominal 40m x 40m that
has been in-filled to a nominal 20m x 20m in the
main zone of mineralisation at Callies.
 The spacing is considered sufficient to establish
geological and grade continuity for appropriate
Mineral Resource classification.
 During the historic exploration phase, samples
were composited to 4m by spearing 1m bulk
samples. Where the assays returned results
greater than 0.15ppm Au, the original 1m bulk
samples were split using a 3-tier riffle splitter
and analysed.
 Drilling planned at right angles to known strike
and at best practical angle to intersect target at
right angles

Sample
security
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Sample bags tagged and logged, sealed in
bulka bags, dispatch by third party contractor,
in-company reconciliation with laboratory
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Criteria

JORC Code explanation

Commentary

Audits or
reviews

 The results of any audits or reviews of
sampling techniques and data.





assay returns.
Database compilation into Data-shed for data
integrity.
Program review by external consultants
Review by second CP.

Section 2 Reporting of Exploration Results
Criteria

JORC Code explanation

Commentary

Mineral
tenement and
land tenure
status

 Type, reference name/number, location and
ownership including agreements or material
issues with third parties such as joint ventures,
partnerships, overriding royalties, native title
interests, historical sites, wilderness or national
park and environmental settings.
 The security of the tenure held at the time of
reporting along with any known impediments to
obtaining a licence to operate in the area.
 Acknowledgment and appraisal of exploration
by other parties.

 Callies: M52/132. Pre-1994 Mining Lease.
 Lease held 100% by Grosvenor Gold Pty Ltd

Geology

 Deposit type, geological setting and style of
mineralisation.

 Paleoproterozoic age oxide gold and base
metal mineralisation. Structurally controlled
and structurally remobilised.
 Primary intermediate sulphur epithermal
mineralisation related to bimodal felsic and
mafic volcanism. Possible IRD at depth. Oxide
gold mineralisation in deeply weathered
regolith.

Drill hole
Information

 A summary of all information material to the
understanding of the exploration results
including a tabulation of the following
information for all Material drill holes:
o easting and northing of the drill hole collar
o elevation or RL (Reduced Level – elevation
above sea level in metres) of the drill hole
collar
o dip and azimuth of the hole
o down hole length and interception depth
o hole length.
 If the exclusion of this information is justified on
the basis that the information is not Material
and this exclusion does not detract from the
understanding of the report, the Competent
Person should clearly explain why this is the
case.
 In reporting Exploration Results, weighting
averaging techniques, maximum and/or
minimum grade truncations (e.g. cutting of high
grades) and cut-off grades are usually Material
and should be stated.
 Where aggregate intercepts incorporate short
lengths of high grade results and longer lengths
of low grade results, the procedure used for
such aggregation should be stated and some
typical examples of such aggregations should
be shown in detail.
 The assumptions used for any reporting of
metal equivalent values should be clearly
stated.

 This information is included as part of
Appendix B in the Callies Deposit Mineral
Resource Estimation August 2013 technical
report.
 The focus of the report is resources and
reserves, not new material drilling information.

Exploration
done by other
parties

Data
aggregation
methods
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 Drilled by RAB, RC and diamond coring,
assayed gold only, various parties not limited
to Eagle Gold, Gleneagle, Perilya, Homestake
Australia and Dominion Mining.

 Where triplicate assays for gold reported,
average of these. All other assays are single
assays.
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Criteria

JORC Code explanation

Commentary

Relationship
between
mineralisation
widths and
intercept
lengths

 These relationships are particularly important
in the reporting of Exploration Results.
 If the geometry of the mineralisation with
respect to the drill hole angle is known, its
nature should be reported.
 If it is not known and only the down hole
lengths are reported, there should be a clear
statement to this effect (e.g. ‘down hole length,
true width not known’).
 Appropriate maps and sections (with scales)
and tabulations of intercepts should be included
for any significant discovery being reported
These should include, but not be limited to a
plan view of drill hole collar locations and
appropriate sectional views.
 Where comprehensive reporting of all
Exploration Results is not practicable,
representative reporting of both low and high
grades and/or widths should be practiced to
avoid misleading reporting of Exploration
Results.
 Other exploration data, if meaningful and
material, should be reported including (but not
limited to): geological observations; geophysical
survey results; geochemical survey results; bulk
samples – size and method of treatment;
metallurgical test results; bulk density,
groundwater, geotechnical and rock
characteristics; potential deleterious or
contaminating substances.
 The nature and scale of planned further work
(e.g. tests for lateral extensions or depth
extensions or large-scale step-out drilling).
 Diagrams clearly highlighting the areas of
possible extensions, including the main
geological interpretations and future drilling
areas, provided this information is not
commercially sensitive.

 All reported intersection lengths are down
hole. Long section widths are true widths.

Diagrams

Balanced
reporting

Other
substantive
exploration
data

Further work

 Plans and sections included in the Callies
Deposit Mineral Resource Estimation August
2013 technical report.

 All gold grades > 2g/t reported.

 All gold grades > 2g/t reported.
 All precious metals > 4g/t reported.
 All base metals > 1000ppm (combined > 0.1%
reported).
 Routine mineral mapping using Terraspec ™
SWIR technology
 Diamond drilling below water table to establish
enhanced geological knowledge of primary
mineralization.
 Individual exploration results are not material
to this announcement.

Section 3 Estimation and Reporting of Mineral Resources
Criteria

JORC Code explanation

Commentary

Database
integrity


 Measures taken to ensure that data has not
been corrupted by, for example, transcription or
keying errors, between its initial collection and
its use for Mineral Resource estimation
purposes.
 Data validation procedures used.
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As outlined in Section 1: Verification of
sampling and assaying above, all sampling,
geological logging, borehole location,
laboratory analysis results and QAQC data is
retained in a relational database. Resource
and Investment use Datashed as the relational
database which has thorough built-in triggers
for validation of imported data. An
experienced Database Administrator oversees
quality control of data.
Borehole, Geological and Sampling data is
captured in specifically designed spreadsheets
with built in validation for data entry fields,
using established procedures.
Validation includes but is not limited to;
No overlapping intervals.
Downhole surveys at 0m depth and also at the
end of hole.
Consistency of depths between different data
tables.
Check gaps in the data.
Sample number matching between field
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Criteria

JORC Code explanation

Commentary
sample records and laboratory results.

Site visits

 Comment on any site visits undertaken by the
Competent Person and the outcome of those
visits.
 If no site visits have been undertaken indicate
why this is the case.

 A week long site visit by the Competent Person
was undertaken in early August which
included;
 A review of historic mining at the Callies
deposit by examining the pit, pit mapping,
grade control plans and a review of hard copy
production data.
 Inspection of drill core and RC chips housed at
the Fortnum Mine coreyard and a review of the
current drilling program completed.
 A bulk density determination program was
designed and implemented for use in the
Mineral Resource Estimation.

Geological
interpretation

 Confidence in (or conversely, the uncertainty of
) the geological interpretation of the mineral
deposit.
 Nature of the data used and of any assumptions
made.
 The effect, if any, of alternative interpretations
on Mineral Resource estimation.
 The use of geology in guiding and controlling
Mineral Resource estimation.
 The factors affecting continuity both of grade
and geology.

 Confidence in the interpretation is high for the
following reasons;
 Geometry, geology, alteration and tenor of the
mineralised zone is consistent, agreeing in
adjacent holes both along strike and down dip
and agrees well with historic pit geological
flitch plans and the orientation of exposed
quartz veining in the pit. Note that the
anastomosing veins themselves do not carry
the bulk of mineralisation but the surrounding
alteration selvedges.
 The main zone of mineralisation is controlled
by a well-established hanging wall structure.
 A major east west trending fault offsets the
mineralised in a dextral sense by 40m. This
fault separates the deposit into Callies North
and South.
 Numerous small scale E-W trending faults
have been identified within the pit, they do not
have a significant impact on the continuity of
geology or grade.

Dimensions

 The extent and variability of the Mineral
Resource expressed as length (along strike or
otherwise), plan width, and depth below
surface to the upper and lower limits of the
Mineral Resource.

 The main mineralised zone of anastomosing
veins and associated vein selvedge’s strike
1000m with excellent continuity, from 10m
below surface to 175m below surface. Widths
vary between 4m and 15m.
 Footwall mineralised zones are less coherent,
usually with strike extents of 40-60m with
similar down dip extents, and are interpreted
as localised brecciated zones in the footwall.

Estimation
and modelling
techniques

 The nature and appropriateness of the
estimation technique(s) applied and key
assumptions, including treatment of extreme
grade values, domaining, interpolation
parameters and maximum distance of
extrapolation from data points. If a computer
assisted estimation method was chosen include
a description of computer software and
parameters used.
 The availability of check estimates, previous
estimates and/or mine production records and
whether the Mineral Resource estimate takes
appropriate account of such data.
 The assumptions made regarding recovery of
by-products.
 Estimation of deleterious elements or other

 Ordinary kriging (OK) has been used and is
considered appropriate for the style of deposit.
A thorough description of the methods is
described in the Callies Deposit Mineral
Resource Estimation August 2013 technical
report and is summarised below;
 Domaining of different mineralised zones was
accomplished by use of wireframe solids
derived from sectional interpretations of the
drill data and take into consideration
geological factors such as lithology, alteration
and structure. To ‘close off ‘ wireframes, the
sectional interpretation from the last section
was projected half the drill spacing, 10m for
20m lines, 20m for 40m lines. In the case of
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non-grade variables of economic significance
(e.g. sulphur for acid mine drainage
characterisation).
In the case of block model interpolation, the
block size in relation to the average sample
spacing and the search employed.
Any assumptions behind modelling of selective
mining units.
Any assumptions about correlation between
variables.
Description of how the geological interpretation
was used to control the resource estimates.
Discussion of basis for using or not using grade
cutting or capping.
The process of validation, the checking process
used, the comparison of model data to drill hole
data, and use of reconciliation data if available.

Commentary












Moisture
Cut-off
parameters

Mining factors
or
assumptions

 Whether the tonnages are estimated on a dry
basis or with natural moisture, and the method
of determination of the moisture content.
 The basis of the adopted cut-off grade(s) or
quality parameters applied.

 Assumptions made regarding possible mining
methods, minimum mining dimensions and
internal (or, if applicable, external) mining
dilution. It is always necessary as part of the
process of determining reasonable prospects
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down dip extrapolation from the last hole on a
given line, this was 10m, excepting where
adjacent lines showed mineralisation at
greater depth, the extrapolation was extended
to equivalent depths. These wire frames were
used to both constrain block model cell grade
estimates and to partition grade populations
for statistics and estimation of individual
domains.
Vulcan software by Maptek was used for
wireframe construction, variography to derive
the OK parameters and the construction and
reporting of the block model. Variography was
interpreted using a spherical 2-sill model.
Top cuts were utilised on the model to remove
extreme outliers that may have locally skewed
estimates. Checks on the spatial relationships
of high grades were made before
implementing top cuts.
Model cell sizes were set at y10m, x2.5m and
z5m and is appropriate for the sample density
and style of mining. Sub celling to ¼ cell size in
all dimensions was used to improve
volumetrics.
As part of block model validation, previous
estimates were reported and volumetrics,
grades and tonnages compared.
At this point the only element of economic
interest modelled is gold. Further drilling is
required to estimate multi element population
in the primary zone.
The block model, once interpolation was
complete was dumped as a point file for spatial
comparison against raw composite data to
determine validity, as well as visually
assessing the model using Vulcan.

 Tonnages are estimated as dry metric.
 For the purpose of resource estimation,
mineralised lodes were interpreted separately
for main, hanging wall and foot wall lodes and
were modeled on a lower cutoff grade of
0.3g/t Au and by consideration of a down-hole
minimum intersection of 2m with a cut-off of
0.5g/t. In areas where structure, lithology and
alteration indicated the lode was not simply
defined by gold grades and a pure grade model
would compromise the geometric robustness
of the lode structures, lower cut-off grades
were applied.
 Internal dilution of max 2m down hole below
cut off.
 The 0.3g/t lower cut-off was adopted to reflect
the possibility of utilizing dump-leaching as the
extraction process.
 Mining methods were considered in the
selection of model cell sizes as described
above and the consideration of maximum 2m
internal dilution in the interpretation.
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JORC Code explanation

Metallurgical
factors or
assumptions



Environmental
factors or
assumptions



Bulk density






Classification






for eventual economic extraction to consider
potential mining methods, but the assumptions
made regarding mining methods and
parameters when estimating Mineral
Resources may not always be rigorous. Where
this is the case, this should be reported with an
explanation of the basis of the mining
assumptions made.
The basis for assumptions or predictions
regarding metallurgical amenability. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider potential
metallurgical methods, but the assumptions
regarding metallurgical treatment processes
and parameters made when reporting Mineral
Resources may not always be rigorous. Where
this is the case, this should be reported with an
explanation of the basis of the metallurgical
assumptions made.
Assumptions made regarding possible waste
and process residue disposal options. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider the potential
environmental impacts of the mining and
processing operation. While at this stage the
determination of potential environmental
impacts, particularly for a greenfields project,
may not always be well advanced, the status of
early consideration of these potential
environmental impacts should be reported.
Where these aspects have not been considered
this should be reported with an explanation of
the environmental assumptions made.
Whether assumed or determined. If assumed,
the basis for the assumptions. If determined,
the method used, whether wet or dry, the
frequency of the measurements, the nature,
size and representativeness of the samples.
The bulk density for bulk material must have
been measured by methods that adequately
account for void spaces (vugs, porosity, etc.),
moisture and differences between rock and
alteration zones within the deposit.
Discuss assumptions for bulk density estimates
used in the evaluation process of the different
materials.
The basis for the classification of the Mineral
Resources into varying confidence categories.
Whether appropriate account has been taken of
all relevant factors (i.e. relative confidence in
tonnage/grade estimations, reliability of input
data, confidence in continuity of geology and
metal values, quality, quantity and distribution
of the data).
Whether the result appropriately reflects the
Competent Person’s view of the deposit.

Commentary

 Horizons were modelled based on oxidation
state of the host rocks, taken from the drilling
information. These were: Transported and
lateritic residuum, oxidised, transitional and
fresh.

 Assumptions, prior to an optimisation review,
are that the oxide zone is to be conventionally
mined for dump leach and as such, acid
drainage through sulphide oxidation of primary
material will not be a factor. Previous oxide
rock NPI analysis identified no deleterious
elements.

 Determined.
 Bulk density has been measured from drill
core and specimens collected from the Callies
pit, and represent the different oxidation states
of the ore zones as well as host rocks as was
determined by the water immersion method.
Gas Pyncometer determinations were made on
assay pulps for transition and fresh rocks.
 Bulk density scripted into block model.

 Classification was based on numerous factors
including;
Distance to nearest sample,
Number of samples,
Number of drillholes,
Geological continuity,
Grade continuity.
 The resultant Mineral Resource Estimation
reflects the Competent Person’s view of the
deposit.

Audits or
reviews

 The results of any audits or reviews of Mineral
Resource estimates.

 Internal review by another Competent Person.

Discussion of
relative
accuracy/

 Where appropriate a statement of the relative
accuracy and confidence level in the Mineral
Resource estimate using an approach or
procedure deemed appropriate by the

 The relative accuracy of the model is expected
to be +/- 10% on tonnes, reflecting the
proportion of Inferred material in the footwall
primary mineralised zones.
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JORC Code explanation

Commentary

confidence

Competent Person. For example, the
application of statistical or geostatistical
procedures to quantify the relative accuracy of
the resource within stated confidence limits, or,
if such an approach is not deemed appropriate,
a qualitative discussion of the factors that could
affect the relative accuracy and confidence of
the estimate.
 The statement should specify whether it relates
to global or local estimates, and, if local, state
the relevant tonnages, which should be relevant
to technical and economic evaluation.
Documentation should include assumptions
made and the procedures used.
 These statements of relative accuracy and
confidence of the estimate should be compared
with production data, where available.

 Overall the grade ranges of the block model
compare very well with the composite data
used in the interpolation, with very little
difference in local or global populations when
compared spatially. The error associated with
grade is in the order of +/-5%.
 Previous poor reconciliations documented by
Perilya for Callies relate to the method of
modelling (sectional, polygonal) and grade
control (ditch witch) and cannot easily be
compared to the current block model to
determine accuracy.

Section 4 Estimation and Reporting of Ore Reserves
Criteria

JORC Code explanation

Commentary

Mineral
Resource
estimate for
conversion to
Ore Reserves

 Description of the Mineral Resource estimate
used as a basis for the conversion to an Ore
Reserve.
 Clear statement as to whether the Mineral
Resources are reported additional to, or
inclusive of, the Ore Reserves.
 Comment on any site visits undertaken by the
Competent Person (s) and the outcome of those
visits.

 Documented above. Ordinary krigded estimate
and block model, depleted for prior mining.
 Mineral resources are not additional to the Ore
Reserve declared.

Study status

 The type and level of study undertaken to
enable Mineral Resources to be converted to
Ore Reserves.
.

 For CIL processing methodology FS level
study, completed November 2012, with
ongoing review in 2013. Built and operated CIL
plant, 1Mpta nameplate, process reconciliation
at hand.
 For HL processing methodology PFS level
study, started June 2013 with ongoing
development and review.
 mining study, Completed February, 2014.

Cut-off
parameters

 The basis of the cut-off grade(s) or quality
parameters applied.

 Whittle 4 x optimisation based on detailed
study of site and project opex and capex,
subject to audit and external benchmarking.

Mining factors
or
assumptions

 The method and assumptions used as reported
in the Pre-Feasibility or Feasibility Study to
convert the Mineral Resource to an Ore Reserve
(i.e. either by application of appropriate factors
by optimisation or by preliminary or detailed
design).
 The choice, nature and appropriateness of the
selected mining method(s) and other mining
parameters including associated design issues
such as pre-strip, access, etc.
 The assumptions made regarding geotechnical
parameters (e.g. pit slopes, stope sizes, etc.),
grade control and pre-production drilling.
 The major assumptions made and Mineral
Resource model used for pit and stope
optimisation (if appropriate).
 The mining dilution factors used.
 The mining recovery factors used.
 Any minimum mining widths used.

 Whittle 4x optimisation, followed by detailed
pit and waste dump design and scheduling.
 Cut-backs in open pit, design to suit Caterpillar
777 ORT or similar.
 Mining dilution 10%; Mining recovery 95%.
Overall pit slope 40 degree.
 Independent geotechnical study on material
strength and pit stability.
 Two way ramps 23m, one way 13m.
 Optimisations include Inferred and report only
Measured and Indicated.
 Infrastructure at either detailed design phase,
or in part already built on site.
 Refer to Table 6 in text above this
appendix for geotechnical detail.
 Refer to Table 5 in text above for mining
dilution and mining recovery detail.
 Minimum mining widths to suite 100t

Site visits
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 Site visit as part of a due diligence process in
2011.
 Site visits as part of audit by the Resources CP
in 2013
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JORC Code explanation
 The manner in which Inferred Mineral
Resources are utilised in mining studies and the
sensitivity of the outcome to their inclusion.
 The infrastructure requirements of the selected
mining methods.

Commentary



class ORT.
Inferred inventory included in
optimisation as a sensitivity but not
material to design outcome
Project infrastructure is designed, and
part built in M52/132

 The metallurgical process proposed and the
appropriateness of that process to the style of
mineralisation.
 Whether the metallurgical process is welltested technology or novel in nature.
 The nature, amount and representativeness of
metallurgical test work undertaken, the nature
of the metallurgical domaining applied and the
corresponding metallurgical recovery factors
applied.
 Any assumptions or allowances made for
deleterious elements.
 The existence of any bulk sample or pilot scale
test work and the degree to which such
samples are considered representative of the
orebody as a whole.
 For minerals that are defined by a specification,
has the ore reserve estimation been based on
the appropriate mineralogy to meet the
specifications?
 The status of studies of potential environmental
impacts of the mining and processing
operation. Details of waste rock
characterisation and the consideration of
potential sites, status of design options
considered and, where applicable, the status of
approvals for process residue storage and
waste dumps should be reported.

 Both CIL and HL gold recovery methods,
depending on ore and mineralisation oxidation
state.
 Both CIL and HL methods are commercial in
scale, standard processing technology.
 All reported as part of ongoing PFS work. Both
bottle roll and long range column tests,
agglomerated and size. Independent testwork,
reported to JORC 2012.
 Multi- element analysis during exploration.
Silver likely to be present. Mineralisation
present as electrum, natural gold/silver alloy.
 Independent test work on representative ore
types at column scale. HL recoveries
estimated in Table 4 above. No pilot scale test
work. CIL process plant built.
 There are no minerals that are defined by a
specification.

Infrastructure

 The existence of appropriate infrastructure:
availability of land for plant development,
power, water, transportation (particularly for
bulk commodities), labour, accommodation; or
the ease with which the infrastructure can be
provided, or accessed.

 Built camp, airstrip and CIL process plant.
 Power infrastructure in place without
generators.
 Design complete for TSF tailings dam lift, new
TSF, creek diversion.

Costs

 The derivation of, or assumptions made,
regarding projected capital costs in the study.
 The methodology used to estimate operating
costs.
 Allowances made for the content of deleterious
elements.
 The derivation of assumptions made of metal
or commodity price(s), for the principal
minerals and co- products.
 The source of exchange rates used in the study.
 Derivation of transportation charges.
 The basis for forecasting or source of treatment
and refining charges, penalties for failure to
meet specification, etc.
 The allowances made for royalties payable,
both Government and private.

 Capital costs estimated by documented direct
quotes from WA and International suppliers.
 Quoted and benchmarked, to current WA
standards, followed by external benchmarking
by Independent consultants.
 Assumed, using combination of USD gold price
and AUD exchange rate. Financial model
based of AUD 1,450 (years 1 & 2) and AUD
1,400 flat for remainder of the life on mine.
 Mining tender in 2012, revised and under
current revision.
 Forecast assumptions are included at Table 5.
 Plant operating costs based on historical
schedule of quantities for consumables for this
plant and its last 18 months operating history
and current quotes.
 State royalties fully factored into optimisations
and financial modelling.

Revenue

 The derivation of, or assumptions made

 Royalties pegged at legislated Western

Metallurgical
factors or
assumptions

Environmental
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 CIL Process plant has valid and current DER
“Licence for prescribed premises”.
 Valid Department of Water, water licence and
operating strategy.
 Valid DER clearing permit
 Valid bed and banks permit
 Mining proposal approved.
 Baseline and sterilisation work for HL facility
commenced.
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JORC Code explanation

factors


Market
assessment







regarding revenue factors including head
grade, metal or commodity price(s) exchange
rates, transportation and treatment charges,
penalties, net smelter returns, etc.
The derivation of assumptions made of metal
or commodity price(s), for the principal metals,
minerals and co-products.
The demand, supply and stock situation for the
particular commodity, consumption trends and
factors likely to affect supply and demand into
the future.
A customer and competitor analysis along with
the identification of likely market windows for
the product.
Price and volume forecasts and the basis for
these forecasts.
For industrial minerals the customer
specification, testing and acceptance
requirements prior to a supply contract.

Commentary
Australia levels (2.5% on gross revenue)
 Head grade, re-blocked regularized in
Evorelution scheduling software, with mining
dilution and mining recovery factored in.
 See body of text above.
 Reserve currency status for finished product (
gold d’ore)
 Many local and international operations are
operating at C3 cash costs above current
prices or hedges. Supply likely curtailed if
current pricing and revenues structures
maintained. Active international Reserve Bank
physical transfers.
 Forecast assumptions are included at Table 5.
 There are no industrial minerals.

Economic

 The inputs to the economic analysis to produce
the net present value (NPV) in the study, the
source and confidence of these economic inputs
including estimated inflation, discount rate, etc.
 NPV ranges and sensitivity to variations in the
significant assumptions and inputs.

 Gold revenue assumed, using combination of
USD gold price and AUD exchange rate.
Financial model based of AUD 1,450 (years 1 &
2) and AUD 1,400 flat for remainder of the life
on mine.
 DCF $14M. Sensitivities are in body of text
above.
 Major sensitivities are AUD gold price, mining
cost, and energy costs in processing.

Social

 The status of agreements with key stakeholders
and matters leading to social licence to operate.



Other

 To the extent relevant, the impact of the
following on the project and/or on the
estimation and classification of the Ore
Reserves:
 Any identified material naturally occurring
risks.

 See tolerances for resource estimates in
Resource section
 The site is distant from the WA west coast,
which is cyclone prone in summer. Localized
heavy storms in summer. The annual average
rainfall falls into true desert category.
 Debt agreement with external funder with
$19.5M mortgage over tenements.
 All major project approvals in place, or under
active regulatory review.
 Pits require both Mining PMP (Project
Management Plan)
 Works approval from WA DMP received
February, 2014.

 The status of material legal agreements and
marketing arrangements.
 The status of governmental agreements and
approvals critical to the viability of the project,
such as mineral tenement status, and
government and statutory approvals.
Classification

Audits or
reviews
Discussion of
relative
accuracy/
confidence

Mining license (M52/132) is pre 1994 WA state
issued and pre-date some heritage legislation.

 The basis for the classification of the Ore
Reserves into varying confidence categories.
 Whether the result appropriately reflects the
Competent Person’s view of the deposit.
 The proportion of Probable Ore Reserves that
have been derived from Measured Mineral
Resources (if any).
 The results of any audits or reviews of Ore
Reserve estimates.

 Directly from resource classification.
 Subject to audit by separate CP.
 The result appropriately reflects the
Competent Person’s view of the deposit.
 None.

 Where appropriate a statement of the relative
accuracy and confidence level in the Ore
Reserve estimate using an approach or
procedure deemed appropriate by the
Competent Person. Aa qualitative discussion of
the factors which could affect the relative

 See Resources section (above)
 As gold mineralisation exhibits a strong
“nugget effect” this could factor the relative
accuracy and confidence of the estimate. Gold
nugget effect has been noted in both
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 Audited and review by separate CP. Revised
mine plan.
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Commentary

accuracy and confidence of the estimate.
 The statement should specify whether it relates
to global or local estimates, and, if local, state
the relevant tonnages, which should be relevant
to technical and economic evaluation.
Documentation should include assumptions
made and the procedures used.
 Accuracy and confidence discussions should
extend to specific discussions of any applied
Modifying Factors that may have a material
impact on Ore Reserve viability, or for which
there are remaining areas of uncertainty at the
current study stage.

conventional assay and in column testwork for
HL. Elsewhere in the project change of support
and other estimating methodologies have been
used to improve estimates of block grades.
 Model and estimates are global. Grade control
drilling and estimation required for local
estimates, pre-production.
 Results and estimates should be viewed on
basis of +/- 15%, based on CP study
assessment, audit and review.
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