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Evaluation by Project Stage

Pre- Concept/Scoping- Multidisciplinary Project
Study Evaluation Evaluation
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The progress of studies for mineral projects (Source: AusIMM Cost Estimation Handbook, 2" ed.)
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Figure 3: Queensland’s new resources and mineral intersections map
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Significant Intersections
= 21/m &t 0.81% Cu from 15 m
= 17m ato.65% Cu from g2 m

I ———
COPPER CANYON
Significant Imtersactions
* 37 m at o.7E% Cu, 0.5 g/t Au 976 ppm Co from 54 m
incleding 8 m at 2 27% Cu, .61 gft Au and 1237 ppm
Co from ggm
* 67 m at 0.52% Cu, 0.24 gft Au 767 ppm Co from 34 m
incleding 10 m at 0.53% Cu. 1.64 g/t pold and 847 ppm
CofromBsm

DOMAIN 81 Coppe

* 3mati3%Cu, 0.8 gt Aufrom 216 m
® 22.4mat2.2%Cu, 12 gt Aufrom z8om
* J1mat19% Cu, 1.2 gt Aufrom 383 m

ESK
Significant Intersection

Copper

* 12/m &t 0.% Cu 0.1 gt Au from 300 m

KAISER BILL

Significant Imtersections
* 11 m at1.46% Cu .29 g/t Au from 29 m
* gm at123% Cu o4z gftAu from 152 m
* 30m at 1.03% Cu o1y gft Au from 257 m
® 34 m at1.25% Cu 028 gt Au from 201 m

Copper, Gold

MEGELLI ZONE

Significant Intersections
® 14 m &t 2.2% Cu, 2.9 g/t Au from 108 m
* 22m at 0.9% Cu, 0.5 gft Au from 61 m
® 15 m atL g% Ou, 0.9 gitAu from g2 m

Copper, Gold

il
:

NATIVE COMPANION

Significant Imtersections
= 12m ato.73% Cu 0.32 g/t Au from 68 m
* 34 m ato.75% Cu, 021 gt Au from gg m

Copper, Gold

OVERLANDER NORTH AND SOUTH Copper, Gold

Indicated Resource
* 2073000131 4.35% Cu. 254 ppM CO
Inferred Resowrce

* 1518 Mt at L.17% Cu, 476 ppm Co

QUESTION MINE

Significant Imtersections
= 1B m at1.32% Cu. 0.24 £/t Au from g6 m
* 23m at 1.42% Cu, 0.19 g/t Au from 61.m

Copper, Gold

SLATE RIDGE
Significant Imtersactions
* 43m at 4.66% Cu, 1.1 g/t Au from s1m
® 35 m at 2.45% Cu, 1.47 gt Au from 69 m

Copper, Gold

Infermed Resource (based on historical data)
® 160 Mtat16%Cu

@
=2

&

18

13

Measured Resource
* 81000t &t1.5% Cu, 1.3% Ph, §.6% Zn, 0.2g/t Au,
308/tAg
Indicated Resource

= 591000t at 1.6% Cu, 1.7% Pb. 5.5% Zn, 038/t Au,
45 Bt AE
Inferred Resource
= 873 000% at1.9% Cw, 2.3% Fh, 6.6% Zn, 028t Al,
s18/tAg

WEE MACGREGOR Copper

YOUNG AUSTRALIAN
Significant Intersections
= 6m &t 107% Cu from 144 m
= 18 m &t 0.52% Cu from g2 m

CHLOE JACKSON

Significant Intersaction
= 11 maty7%En 2.1 % Fb and 321 g/t Ag from 163 m

Zinc, Lead, Silver

KING VOL NORTH Zinc

Significant Intersections
= 33.2m at 5.6% In from 99 m
= 43 mat4.6% Zn from 71 m

Lsuctus chillagmopiyisd  weswsthertomresources.comom |
MARONAN  Lead, Silver with a copper gold zone

Inferred resource
= 30.8 Mt at 6.50% Pb and 106 g/t Ag using a 3% lead cut-off
grade
Infarmad resource
= 19.2 Mt at1 24% Cu and 0.6 g/t Al using a 0.5% copper
cut-off grade (fresh and weathered)

€,
Significant Intersections

= 3m at 20.5% In, 2.9% Cu from 2807 m

= o m atg.4% Zn, 0.9% Cu from 2684 m

= 2.4 m &t 136% In, 1.9% Cufrom 2126 m

= 3.7 mat8.7%In, 2.1% Cufrom 326 m

Indicated resource

= cOoMtatL6 gt AL
Inferred resource

= 32 MtatyzgftAu

Laneway Resources Limited

Significant Intersection
= B2 m &t o206 gt gold from 2zom
‘Orion Gold ML

www.ariangold.com.au

Queensland's significant mineral mines, advanced mineral projects and new intersections July 2016)

Some nice intersectionsreported.....

mlnlng contenders?
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As explorers, how do we know when
we have something with potential?

What is the effect of exploring deeper?

wanw.dnrm.gld.gov.au




Introduction to PEET-UG

PRrospPecT Economic EVALUATION TooL - UNDERGROUND

Interactive, spread-sheet based tool, for prospect/target evaluation (Pre- 1k
‘Concept level’ analysis)in relative terms.

3 key purposes:

1. Where should | be exploring? .....mining constraints on prospectivity utilized
in exploration strategy development.

2. Amongst my portfolio of targets/prospects, which of these has the

potential to sustain a mining operation? Tool for ranking geological targets
in terms of potential viability.

3. Tool for stage-gating the exploration process: is the prospect worth
continued effort/expenditure?

The evaluative tool has been constructed to determine relative value of
deposits amenable to underground mining, and as a standalone operation.
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Venturing off the outcrop
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>70 % is under cover
and virtually
unexplored
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What do we need to find at 500m depth in order to
establish a viable mining operation?

Is this reasonable in the context of known deposits in
the area we are exploring?
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<205 e In-ground Value of a Selection of Metalliferous
Deposit Types (Metal Prices as at 14/3/2017)
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In-ground Value of a Selection of Metalliferous
Deposit Types (Metal Prices as at 14/3/2017)
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Extraction Options at Depth — Operating Costs

- —e - OC &1 (Rashidi-Nejad etal,, 2014)
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Golpu-MNewcrest hin.Ltd, 2012)

Carrapateena-OZ Win., 2014)

Cadia East-Smith, 2012)

Wood etal., 2011)

El Teniente-Brown, 2003)

100 BC(
BC(
BC|
BC(
BC |
BC {Andina-Brown, 2003)
BC |
BC
BC |
BC
BC |

Freeport-Brown, 2003)
MNorthParkes-Browr, 2003)
Salvador-Brown, 2003)
MEIliot-AMC Cong., 2012)
Hugo MNth-ARC Cons, 2013)
BC {Iron Cap-Golder Ass, 2012)
= SLC(Rashidi-Nejad etal., 2014)

SLC (Wood etal, 2011)

SLC (Syama-Res Min.Ltd 2015)

SLC (Ridgeway-Mewcrest hin.Ltd, 2007)
SLC (Aurcra-Guyana Goldfields, 2013)
(
E

H
[=]
>
>
,
1L
]
1
1
:
I
]

SLC (Jiama-ChinaGold Int, 2012}
SLC (Kitumba-Blackthorn Res, 2013)
SLC (Granduc-Castle Res. Ing, 2013)
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SLOS (Reed-uIS Went. Inc, 2012)

5LOS (Cosme- GBS GoldInt, 2008)

SLOS (Cerro Bayo-RPAINC, 2015)

SLOS (Pulacayo-TWP Sud, 2013)

SLOS (Dolores-Pan&m. Silver Corp., 2014)
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Extraction Options at Depth — Operating Costs
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1. Inputs & Assurmptions
T —————————

2. Derived Quantities
T —————————

3. Mining Method Selectian
1

4. Project & Prodtn. Schedule

Key workings of PEET-UG

Grade Distribution Down-dip Extent Length of new road required
Depth of Cover
Grade - Strike-length Discount rate Metal prices
1 Width
. . h
Distance to transport hubs SG. Mining & Met. recovery Exchange rate

. Mine capex estimates
Tonnage In-ground value Tonnes/vertical metre

Contained metal Mining advance rate

Mining rate potential Haulage distances
Opex estimates (Mining + Geology + Processing + Admin)

Potential mining block height

SLOS vs SLC vs BC determined by deposit geometry, dip , min. block height, in-ground ‘ore’ value

Truck vs Conveyor test (determined by depth below surface and production rate)

Mine development by year
Schedule of ore processed and recovered metal

Production by year
Schedule of concentrate produced (tonnes and grade)
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Key workings of PEET-UG (cont’d)

5. Revenue Schedule
.|

B. Capex Estimate Models
T ——————

7. Opex Estimate Models
" —

8. Evaluation Maodel

THE UNIVERSITY

OF QUEENSLAND

AUSTRALIA

WH Bryan Mining &

Collated revenue, capex, opex
NPV calculation

SMIBRC

Geology Research Centre

el el 197 el Realisation costs by year

A GRS PEAEED Total Gross Revenue by year

. Processing Plant
Vertical development Fixed plant and Infrastructure

Declines

Mobile equipment Infrastructure and services

Lateral development

Sustaining capex Total capex

Tax deduction for capex

Mining costs assuming steady state production

“ o

Processing costs
g General & Admin costs by year

Maximum negative cash position
EBITDA
Time to payback Net Cashflow

IRR calculation




Results: comparison with peer projects

Summary of Results |[JeIEGER Collated key inputs and outputs on single sheet
e

Result Check: Mined /Processed Tonnes {bubbles) and Grades Against
Peer Projects
3
Ridgeway (SLC)
2.5 9
- 2 Telfer (SLC)
&
g 1.5 @
h-] .
© esult Check: Production Rate vs Ore Reserve
;" Cadia East Carrapateena
< 1 —a New Afton L
Kemess GelPHugo North 0 L
S Northpark%@
0.3 P Nortgar b6 Liftm
Efhest Henry (SLC) k
O 1 1 1
£ °
0 0.5 1 1.5 2 i 20
Cu grades, % :~
o
*é‘ 15
@ QT Hugo North @ Golpu @ Carrapateena @ .
2
@ Ernest Henry (5LC) @ New Afton @ Kemess & 10
] L]
@ Telfer (SLC) o Cadia East 2
. a o ¥ °
@ Northparkes E26 Lift #2N @ Northparkes E48 5 o
[ ]
0
0 200 400 600 800 1000 1200
Ore Reserves, million tonnes
® Golpu @ Carrapateena @ SWAN Ernest Henry (SLC)
@ New Afton ® Kemess @ Ridgeway (SLC) @ Telfer (SLC)
@ Cadia East @ Northparkes E26 Lift #1 @ Northparkes E26 Lift #2 @ Northparkes E26 Lift #2N
® Northparkes E48 ® OT Hugo North ® DMQ model result
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PEET-UG
I :
sed in anger.....on simulated d
ed data
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Copper Equivalence

Cu Equivalence Curves (using Cu: USD$5,500/t & Au: USD$1,200/07)
\ g
&
2.0
1.5
v
<
S
3 ., CuEq (%) = (Svalue contributed from
I L .
both Cu and Au) / Cu price.
e
2
0.5
0.0
0.0 1.0 2.0 3.0 4.0
Cu (%)
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Financial measures vs grade/-
tonnage/geometry (mining method)

IRR vs Grade (bubble size = NPV [AUD millions])
100%
16,114 ool
90% BLOCK CAVE SCENARIO S
BLOCK CAVE SuBLsVELEAVE ol CENARIO

80% = s:ENAR\b\\\

70% v BLEVEL CAVE ! LARGE OPEN STOPE .

60% SUBLEVEL ovmsTovESEENARN‘ ~
§ BLEVEL DVENSVDPES“NAR\O ARIO
; 50% i SMALL SELECTIVE STOPING SCENARIC
o
= 40%

30%

20%

10% Below, net-cashflow (total) vs grade. Dashed line = 0 cashflow.

0% SLOS methods achieve negative cashflows at grades where caving
0.00 1.00 2.00 3.00 400 5.00 600 | methods are profitable.
Cu Equivalent (%) using Cu:USD5,500/tand Au:USD1,200/0z
Net Cashflow: total (AUD millions) vs Grade
Above, Internal rate of return (IRR) vs grade. Bubble colour 15,000

corresponds with geometry/mining-block (seeimage intop RH d

corner of slide). Bubble size is proportional to NPV, some
annotated. Biggertarget= more tonnes = higher value. Dashed line
represents the 25% IRR ‘target’ outcome (AP pers. comms, 2016).

Parameters:
. 300m depth to top of deposit

. 80 degree dip

. CuEq calculation assumed Cu at USDS5500/t, and Au at
USDS$1200/0z, and a 20k:1 ratio of Cu:Au, as broadly observed
in I0CG systems.

Net cashflow : total {AUD millions)

THE UNIVERSITY SMIBRC

OF QUEENSLAND WH Bryan Mining & ) 1.00 2.00 3.00 400 5.00
Cu Equivalent {%) using Cu:USD5,500/tand Au:USD1,200/0z

AUSTRALIA Geology Research Centre



Impact of Orebody Dip and Geometry on
Mining (& Financial) performance

Production rate vs Orebody dip, with bubble size
indicating relative NPV (AUD millions)

BLOCK. CAVE SCENARIO

ARIO
cAVE/ SUBLEVEL cAVE SCEN
5UBLE\IEL CAVE SCEN!

40,000

ARIO

pEN STOPE sr.mmuo\
QPEN STOPE scam\;N

ENARIO
LEVEL OPEN STOPE SC ;
SMALL SUB! < OPING SCENAR

BLOCK

35,000

£ O
SUBLEVEL CAVE [ LARG

SLC

SUBLEVEL

30,000

S

25,000

20,000 . . . _ .
’ Below, the effect of dip on horizontal area (‘footprint’) available for

sic extraction. Production rate is higher at gentler dips. Other
SLCsic e g technical challenges relating to flow of material and stresses
10,000 o o =

BC BC BC
SLC
® o ® o o 0 o impact on mineability, but are deposit-specific and not dealt with
80 90

15,000 SLC

Nominal Production rate {ktpa)

at this early stage assessment.

5,000
40 50 60 70
Orebody Dip Production Rate vs Orebody Footprint (bubble
size = dip ranging from 90 to 45 deg)
Above, orebody dip erodes NPV through reduction of footprint 35,000
(access for extraction) and reducing metal content in the 500m )
vertical high mining block. An 80deg imposed threshold on Block ‘5_," 30,000 o
Caving limits its application, but arrests the reduction in NPV and & 25,000 -
production rate. An interesting phenomenon from the above chart is _§ 20,000
that NPV is maximised where these mining methods are at their é
technical limit, i.e. the lowest dip achievable. 2 15,000
E 10,000
£ 5000
Parameters: pd

. 300m depth to top of deposit

THE UNIVERSITY
OF QUEENSLAND . Cu grade of 1.0% and Au grade of 0.5g/t
V AUSTRALIA . 500m mining block height

40,000 60,000 80,000 100,000 120,000 140,000 160,000 180,000 200,000
Orebody Area ('Footprint') at Extraction level (sqm)



Comparing apples with apples.....NPV=0

R e plED NPV=0 does not mean that the
" project has novalue, but implies that
- it offers no greater realisation of
g value than other investment options,
i or benefits outweighing the cost of
g capital.
At NPV=0, project risk would be a
A determining factor in investment
Coppe rj;uivalen{:mde | don S5 4 tCu and 1 TR .,: . choice.
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Depth of overburden (depth to top of mining block)

250

500

750

1000

1250

1500

CuEq grade vs Depth vs Geometry (& Mining Method)

Cu Equivalent grade (Cu: USD 5,500/, Au: USD 1,200/0z) at NPV=0

1 2 3 4
0SB ST276

8 R R
T [

MtE >

R

SWAN

2
111

SMALL SELECTIVE STOPING SCENARIO

SMALL SUBLEVEL OPEN STOPE SCENARIO

BLOCK CAVE SCENARIO

SUBLEVEL OPEN STOPE SCENARIO

BLOCK CAVE / SUBLEVEL CAVE SCENARIO SUBLEVEL CAVE SCENARIO

SUBLEVEL CAVE / LARGE OPEN
STOPE SCENARIO

Parameters:

. 500m mining block
height only

. 80 degree dip

. CuEq calculation

assumed a 20k:1ratio
of Cu:Au, as broadly
observed in I0CG
systems.




Indicative ‘cut-off’ grades by mining method/orebody geometry

Depth of overburden (depth to top of mining block)

0

250

500

750

1000

1250

1500

CuEq grade vs Depth vs Geometry (& Mining Method)

Cu Equivalent grade (Cu: USD 5,500/t, Au: USD 1,200/0z) at NPV=0

1 2 3
o osB ST276

R

w ‘R

5

SWAN 4w

BLOCK CAVE SCENARIO

BLOCK CAVE / SUBLEVEL CAVE SCENARIO

SUBLEVEL CAVE SCENARIO

sul

BLEVEL OPEN STOPE SCENARIO

Param:

eters:

500m mining block
height only

80 degree dip

Cukq calculation
assumed a 20k:1 ratio
of Cu:Au, as broadly
observed ini0CG
systems.

Key observations:

Depth insensitivity of Block and Sub-level Caving
scenarios.

SWAN occurs left of its corresponding geometry
curve (orange) and is uneconomic in the assumed
price environment

Eloise, despite being significantly higher grade,
would likely be sub-economic if the top of the ore-
reserve was 250m below surface.

The more selective and development intensive
(per tonne of mined ore) stoping methods have a
shallower gradient to their CuEq vs Depth curve.
Extensions to these mines with depth, carries
additional costs; and these costs are amortised
across fewer tonnes mined and metal produced.

Kulthor is well to the left of its corresponding
geometry curve (purple) and was economically
extracted as it was an incremental expansion of an
existing mine and utilized existing processing
facility. Discovery of a Kulthor-analogue away from
this infrastructure would likely be sub-economic.
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Depth of overburden (depth to top of mining block)

250

500

750

1000

1250

CuEq grade vs Depth vs Geometry (& Mining Method)

Cu Equivalent grade (Cu: USD 5,500/t, Au: USD 1,200/0z) at NPV=0

0 omn 1 2 3 s 6 7
\‘ o
wi
| [T T I 13 5]
1 RUL V

x ‘
A\

15m @ 3.0% CuEq

fron‘i 300m

mining
FOR THE ye
EXPLORINGYGUY

\VE / LARGE OPEN
'E SCENARIO

SMALL SELECTIVE STOPING SCENARIO

SMALL SUBLEVEL OPEN STOPE SCENARIO

SUBLEVEL OPEN STOPE SCENARIO

Parameters:

¢ 500m mining block
height only

2 80 degree dip

. CuEq calculation
assumed a 20k:1 ratio
of Cu:Au, as broadly
observed in I0CG

systems.




CuEq grade vs Depth vs Geometry (& Mining Method)

Cu Equivalent grade (Cu: USD 5,500/t, Au: USD 1,200/0z) at NP\/=0

0 SWAN 1 2
i S
I
250 !
\
‘% SMALL SELECTIVE STOPING SCENARIO
500 r+ 5 +
750

1000 P L ¢

Depth of overburden (depth to top of mining block)

1250 \
o AR b

SUBLEVEL OPEN STOPE SCENARIO

Parameters:
. 500m mining block

height only
. 80 degreedip
. CuEq calculation

assumed a 20k:1 ratio
of Cu:Au, as broadly
observed in IOCG

BLOCK CAVE / SUBLEVEL CAVE SCENARIO L NARI SUBLEVEL CAVE / LARGE OPEN
BLOCK CAVE SCENARIO SUBLEVEL CAVE SCENARIO S i




Are some Cloncurry Cu-Au deposits more prospective than others?

$400
$350
* The average value per tonne for
o . T Cloncurry Cu-Au deposits is $161,
- i Sl with larger deposits (>10Mt)
averaging $85/t.
Value (USD)
of ined .
— e The smaller deposits have average
poxTomma o contained value of $236/t.
tioo * This equates to CuEq of 1.5% for the
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Unit-value pertonne of ore for Cloncurry Cu-Au deposits grouped by deposit-style. Polygons represent grouping of Cloncurry Cu-Au deposits
based on the following deposit-styles: Orange polygon:Structural juxtaposition with Staveley Fmn; red polygon: Staveley/Kuridala contact
domain, magenta polygon: deposits well into the hangingwall of the Staveley Fmn. Grey arrowindicates the preferred direction, i.e. higher
value and highertonnage.

Itis apparent that the successful mining of Cloncurry Cu-Au deposits as underground mines has largely been possible
due to precursor open-cut mines at the same operation. Inother words, the initial extraction method was via open-cut
mining and this has covered costs of site access and infrastructure (processing plant, power, water, offices, camp, and

tailings storage facility).
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DMQ Summary

Aiming to reduce the risk profile of exploring at depth in the
Cloncurry district by identifying tracts of ground which are:

* prospective for large, mass-mineable mineral deposits,
i.e. fertility

comprise geotechnical, geothermal, geographical
conditions which are technically amenable to mass-mining
methods, i.e. mineability, and

comprise all of the above, but with the prospect of positive
financial outcomes....subject to internal & external factors,
i.e. viability.
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