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knowledgeably, prudently and without compulsion.  In times of high commodity prices and/or 
buoyant share market conditions the fair market value ascribed to mineral assets may be higher 
than their technical value.  The fair market value of the mineral asset comprises: 

 The underlying or technical value which is an assessment of a mineral asset’s future 
economic benefit under a set of assumptions, excluding any premium or discount for 
market, strategic or other considerations. 

 The market component, which is a premium or discount relating to market, strategic or 
other considerations. 

In assessing the value of the uranium rights within the Mt Woods exploration tenements, Optiro has 
considered both the technical value and the fair market value of these mineral assets.  It is 
important to note that Optiro’s valuation is based on the uranium rights only.   

9. VALUATION APPROACH AND METHODOLOGY 
In determining the appropriate valuation method(s) to be used for the tenements at the Mt Woods 
Project, Optiro has taken into consideration the classification of these assets according to the 
categories defined in the VALMIN Code and the different methodologies that are generally accepted 
as industry practice for each classification.  Generally there are three broad methods of valuation 
that are used for valuing mineral assets: these are the market approach, cost approach and income 
approach.  The market and cost approaches are used for grass-roots through to advanced 
exploration stages and the income approached is used for advanced projects with defined reserves 
to operating mines. 

In relation to the uranium mineralisation potential the Mt Woods Project is considered to be an early 
stage exploration project.  Valuation methodologies generally used for early stage exploration 
properties are market and cost approaches.  The valuation approaches that are generally adopted 
for early exploration areas are defined as inferential methods and rely on comparative or subjective 
inputs, such as a “rule of thumb” or appraised value method.  Such a method values the property in 
dollars per unit area. 

The methodologies considered by Optiro to determine a value for the exploration potential for 
uranium mineralisation within the Mt Woods Project are summarised below. 

9.1. GEOSCIENTIFIC RATING METHOD 
The most well known method of the Geoscientific ratings type is the modified Kilburn Geological 
Engineering/Geoscientific method which was developed by a Canadian geologist who wished to 
introduce a more systematic and objective way of valuing exploration properties.  The Kilburn and 
similar rating approaches are acknowledged as industry-standard valuation tools.  This method is 
Optiro’s preferred valuation tool for early stage exploration projects. 

The Kilburn method uses a Geoscientific rating which has as its fundamental value a base acquisition 
cost (BAC) of the tenement.  The BAC is the average cost to acquire a unit of exploration tenement 
(generally one square kilometre or one hectare) and maintain it for one year, including statutory 
fees and minimum expenditure commitments.   
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The determination of the BAC for the exploration licences and the exploration retention licence in 
South Australia considered the application and retention costs as set by the Government of South 
Australia Department for Manufacturing, Innovation, Trade, Resources and Energy – Minerals, and 
the average identification, administration and expenditure costs.  The BAC applied to Mt Woods 
exploration licences is A$310/km2. 

Four technical factors are then applied serially to the BAC of each tenement which enhance, 
downgrade or have no impact on the value of the property and which allow a value per tenement to 
be determined.  The four technical factors are: 

 Off-property factor – relates to physical indications of favourable evidence for 
mineralisation such as workings and mining on the nearby properties, which may or may not 
be owned by the company being valued.  Such indications are mineralised outcrops, old 
workings through to world-class mines. 

 On-property factor – this is similar to the off property factor but relates to favourable 
indications on the property itself, such as mines with significant production.  

 Anomaly factor – the anomaly factor relates to the degree of exploration which has been 
carried out and the level and/or number of the targets which have been generated as a 
consequence of that exploration.  Properties which have been subject to extensive 
exploration without the generation of sufficient or quality anomalies are marked down 
under the Kilburn approach. 

 Geological factor – this refers to the amount and exposure of favourable lithology and/or 
structure (if this is related to the mineralisation being valued) on the property.  Thus 
properties which have a high coverage of favourable lithology and through-going structures 
will score most highly. 

The ratings applied by Optiro are listed in Table 9.1. 

This methodology is used to determine the technical value and a fifth factor, reflecting the current 
state of the market, is applied to determine the market value.  This market value determined from 
the Geoscientific rating method has been verified by consideration of the current market for 
uranium exploration properties in Australia.   
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Table 9.1 Geoscientific rating criteria (modified by Optiro) 

Rating Off-property factor On-property factor Anomaly factor Geological factor 

0.1 

  

 
Generally unfavourable 
geological setting 

0.5 
Extensive previous 
exploration with poor 
results 

Poor geological setting 

0.9 Poor results to date 
Generally favourable 
geological setting, under 
cover 

1.0 
No known mineralisation 
in district 

No known mineralisation 
within tenement 

No targets defined Generally favourable 
geological setting 

1.5 Mineralisation identified Mineralisation identified Target identified, initial 
indications positive 2.0 Resource targets 

identified 
Exploration targets 
identified 

Favourable geological 
setting  2.5 Significant intersections 

- not correlated on 
section 3.0 

Along strike or adjacent 
to known mineralisation 

Mine or abundant 
workings with significant 
previous production 

Mineralised zones 
exposed in prospective 
host rocks 3.5 

 
Several significant ore 
grade intersections that 
can be correlated 4.0 

Along strike from a major 
mine(s) Major mine with 

significant historical 
production 

 
5.0 

Along strike from world 
class mine 

9.2. COMPARABLE TRANSACTION METHOD 
The comparable market value approach is a market based approach and is an adaptation of the 
common real estate approach to valuation.  For the purposes of mineral asset valuation, a valuer 
compiles and analyses transactions, converted to a 100% equity basis, of projects of similar nature, 
time and circumstance with a view to establishing a range of values that the market is likely to pay 
for a project.  The comparable market approach: 

 is intuitive, easily understood and readily applied  
 implies a market premium/discount for the prevailing sovereign risk 
 captures market sentiment for specific commodities or locations 
 accounts for intangible aspects of a transaction (i.e. intellectual property). 

The transactions deemed to be analogous to the mineral asset being valued are used to determine a 
unit price (e.g. $/km2 or $/tonne metal, etc.) for the asset being valued.  However, there is an 
intricate value dynamic between the quantity (size) and quality (grade or prospectivity) that may 
result in the exclusion of a large number of comparable transactions which in turn may undermine 
the accuracy of this method. 

The comparable market value approach is widely used throughout the minerals industry; however, 
the valuer must take into account that this approach is largely retrospective and does not take into 
account anticipated or recent commodity or other market price movements. 
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9.3. JOINT VENTURE TERMS METHOD 
The joint venture terms method is a variation of the comparable market value method.  This 
technique involves transactions where only partial ownership of a project is acquired.  The joint 
venture terms method provides the valuer with a larger acquisitions dataset than the comparable 
market value method, and consequently these approaches are often used simultaneously in mineral 
asset valuations.  

It is recognised that the market will attribute a sliding-scale premium in accordance with the level of 
ownership acquired (i.e. a joint venture agreement for a 51% interest in a project may attract a 
market value significantly above that for an identical project in which a 49% interest is acquired).  
The valuer needs to account for any potential associated with ownership premiums. 

9.4. APPRAISED VALUE METHOD 
The cost approach or Appraised Value method is founded on the assumption that the intrinsic value 
of the exploration tenement is based on the exploration expenditure, and that a highly prospective 
tenement will generally encourage a higher level of exploration expenditure.   

This valuation methodology relies upon the premise that a project is at least worth what the owner 
has previously spent and/or committed to spending in the future.  It considers historical and/or 
planned future expenditure on the mineral asset and includes the amount of expenditure that has 
been meaningfully used in the past to define a target or resource and the future costs in advancing 
the exploration. 

The value of the property may be determined from the sum of past effective exploration 
expenditure (usually limited to the past three years) plus any committed exploration expenditure in 
the current year and the application of a prospectivity enhancement multiplier (PEM).  The PEM is 
determined by the level of sophistication of the exploration for which positive exploration results 
have been obtained and usually ranges from 0.5 to 3.0.   

The principal shortcomings of this method are that there is no consistent base from which to derive 
the valuation and there is no systematic approach taken in determining the PEM.  Optiro places less 
reliance on values determined this method than those determined from the Geoscientific ratings 
and comparable transaction methods. 

10. VALUATION 
Optiro’s approach has been to use the following valuation methodologies for the exploration 
potential for uranium mineralisation within the Mt Woods Project tenements: 

 the Geoscientific rating method 
 comparable transactions 
 joint venture terms. 

Optiro considered using the appraised market method, but as exploration expenditure by 
OZ Minerals has been directed towards the delineation of copper and gold mineralisation associated 
with IOCG systems, this was not considered to be representative of the potential value of uranium 
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mineralisation exploration.  Uranium mineralisation can be associated with IOCG systems, but may 
equally be related to a different mineralising event to the copper and gold mineralisation. 

10.1. COMPARABLE TRANSACTIONS AND JOINT VENTURE TERMS 
Optiro reviewed recent transactions involving Australian early-stage, uranium exploration projects.  
To obtain a dataset that is relevant under the current time and circumstance, Optiro has selected 
transactions that occurred after March 2009 (see Section 7 above) and are prospective for igneous, 
sedimentary and unconformity related uranium mineralisation.  Optiro selected 12 transactions that 
are considered to be of use in assessing the current market value attributed to uranium 
mineralisation potential similar to that at Mt Woods.  Optiro excluded properties with resources, 
defined exploration target tonnages and drilling results with high grade uranium mineralisation.  The 
transactions selected by Optiro are listed in Table 10.1.   

Optiro also examined recent transactions for tenements considered prospective for IOCG-U 
mineralised systems.  As it was not possible to differentiate between the value attributed to the 
uranium mineralisation potential and the value attributed to the copper and gold mineralisation 
potential these were not used in this analysis. 

Optiro’s analysis of the transactions suggests that Australian early-stage, uranium exploration 
projects similar to the Mt Woods Project tenements may attract market values in the range 
A$16/km2 to A$3,900/km2 on a 100% equity basis, with higher unit values being associated with 
small (<600 km2) project areas. 

Analysis of uranium transactions has indicated a strong negative relationship between the total area 
and the unit transaction values (Hinzer, 2006).  The distribution of the transactions selected by 
Optiro, based on the total area and unit sales price, indicates a strong negative relationship, with 
smaller properties having higher unit transaction values (Figure 10.1).  In Optiro’s opinion, two of the 
transactions (Woolgni West and Waterford) were traded at significantly lower values than the other 
ten properties and were thus excluded from the initial analysis of the data. 

The relationship obtained from analysis of ten transactions (Figure 10.1) indicates that the 
Mt Woods Project may be expected to attract a market value of A$3.43 M.  Inclusion of the Woolgni 
West and Waterford transactions indicates a lower market value of A$2.96 M.  An upper value of 
A$3.77 was established, being 10% higher than the preferred value.  These values equate to a unit 
value range of A$785 to A$956/km2. 
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Figure 10.1 Uranium transactions – area of property versus unit value 

 

10.2. GEOSCIENCIFIC RATING METHODS 
Optiro determined Geoscientific ratings for each tenement in reference to the off-property, on-
property, anomaly and geology factors for potential uranium mineralisation.  The ratings are listed in 
Table 10.2.   

Optiro assigned the ratings based on: 

 the favourable regional geology 
 the location of the project area within the recognised IOCG province that contains the 

Olympic Dam, Carrapateena and other IOCG deposits 
 the relatively low grades of uranium associated with copper mineralisation in the Prominent 

Hill Mine (adjacent to and not part of the Mt Woods Project) 
 the delineation of geophysical anomalies and identification of IOCG systems within the 

project area 
 the relatively sparse coverage of the tenements by current exploration data, which has 

focussed on copper-gold mineralisation potential  
 the very low levels of uranium mineralisation obtained from the drilling results to date. 

Table 10.2 Geoscientific rating criteria applied to uranium mineralisation potential 

Tenement 
Off property factor On property factor Anomaly factor Geology factor 
Low High Low High Low High Low High 

EL4132 1.5 1.5 1 1.2 1 1 1.5 1.8 
EL4025 1.5 1.5 1 1.2 0.9 1 1.5 1.8 
EL4283 1.5 1.5 1 1.2 0.9 1 1.5 2 
EL4390 1.5 1.5 1 1.2 1 1 1 1.2 
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Fair market value is the technical value (as determined by the Geoscientific ratings) plus a premium 
or discount to account for market, strategic considerations and special purposes. Optiro has 
examined the past and forecast uranium price and has elected to not to apply a premium or discount 
to this valuation.   

The following assumptions have been used by Optiro in applying the Geoscientific ratings method to 
determine a value for the uranium mineralisation potential of the Mt Woods exploration tenements: 

 BAC for South Australian exploration licence - A$310/km2 
 market factor for uranium properties - no premium or discount. 

Based on the Geoscientific ratings of the uranium mineralisation within the Mt Woods tenements 
and a 100% equity, the four tenements could be expected to have a value that lies in the range 
A$2.37 M to A$3.70 M, with a preferred value of A$3.03 M. 

Optiro’s analysis of the transactions suggests that Australian early-stage, uranium exploration 
projects similar to the Mt Woods tenements may attract market values in the range A$16/km2 to 
A$3,900/km2.  Based on the Geoscientific ratings of the uranium mineralisation within the Mt Woods 
tenements an average value of A$805/km2 has been determined.  This at the lower end of the range 
of market values indicated by the recent comparable transactions and reflects the disappointing 
exploration results obtained to date. 

10.3. SUMMARY VALUATION 
Optiro has applied a number of recognised valuation methods to derive a value estimate for the 
mineral assets relating to the uranium mineralisation within the exploration tenements of the 
Mt Woods Project.   

Optiro’s opinion of the fair market value of uranium mineralisation within the exploration tenements 
of the Mt Woods Project, using the methodologies described above, is summarised in Table 10.3.   
Optiro has selected the values derived from the Geoscientific rating method as the preferred 
valuation for the exploration potential.  This reflects the results obtained from the recent 
exploration at the Mt Woods Project and the geological potential in the as yet unexplored areas. 

Table 10.3 Mt Woods Project - valuation summary for uranium mineralisation 

Mineral asset Method 
Value (A$M) 

Low  High  Preferred  

Uranium mineralisation 
exploration potential 

Comparable transactions 2.96 3.77 3.43 
Geoscientific ratings 2.37 3.70 3.03 

Overall 2.37 3.70 3.03 
 
In this report, Optiro has determined the current fair market value of the uranium mineralisation 
within the exploration tenements at the Mt Woods Project as at 5 December 2011.  Optiro’s opinion 
of the fair market value of these assets is that it is within the range A$2.37 M to A$3.70 M, with a 
preferred value of A$3.03 M.  The values assigned to these mineral assets are in nominal Australian 
dollars (A$) and were prepared with an effective valuation date 5 December 2011. 
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11. PREVIOUS MINERAL ASSET VALUATIONS 
Towards the end of 2009 discussions were held between Toro and OZ Minerals regarding the on-
going nature of the Mt Woods agreement.  Both Toro and OZ Minerals commissioned independent 
valuations on the value of the uranium rights.  Toro commissioned SRK Consulting (Australasia) Pty 
Ltd (SRK) who completed the review in November 2009, while OZ Minerals commissioned AMC 
Consultants Pty Ltd (AMC) who completed their review at the end of January 2010 and signed the 
report in May 2010. 

SRK valuation 

SRK used two valuation methods; the Exploration Risk Method and the Comparable Transactions 
method.  Only three transactions were used; Yarlaweelor (October 2009), Yaneena (January 
2009) and Mundong Well (July 2009).  The SRK report derived a preferred valuation of A$13.8 M, 
with a range of A$8.1 M to A$19.8 M.   

AMC valuation 

The valuation prepared by AMC was calculated using the Comparable Transactions method and 
the Past Expenditure method.  A 5% discount rate was applied to the past expenditure, on the 
basis that there was no previous exploration for standalone uranium, with exploration entirely 
for IOCG targets.  For the uranium rights AMC used the Past Expenditure method to derive 
$0.4 M to $0.48 M and the Comparable Transactions method (based on eight uranium 
transactions and six IOCG-U transactions) gave a value of A$1.0 M to A$4.8 M.  The AMC 
preferred valuation was A$1.7 M, with a range of A$0.4 M to A$4.8 M.   

Optiro notes that since the SRK and AMC valuations were prepared, almost 18,000 samples from 
holes drilled in 2010 and 2011 have been assayed for uranium, of which only four samples returned 
grades of >200 ppm U3O8.  Optiro’s valuation of the tenements takes the results from this additional 
exploration into consideration. 

12. DECLARATIONS BY OPTIRO 

12.1. INDEPENDENCE 
Optiro is an independent consulting and advisory organisation which provides a range of services 
related to the minerals industry including, in this case, independent geological services, but also 
resource evaluation, corporate advisory, mining engineering, mine design, scheduling, audit, due 
diligence and risk assessment assistance.  The principal office of Optiro is at 50 Colin Street, West 
Perth, Western Australia, and Optiro’s staff work on a variety of projects in a range of commodities 
worldwide. 

This report has been prepared independently and in accordance with the VALMIN and JORC Codes.  
The authors do not hold any interest in Toro Energy Limited, OZ Minerals Limited, their associated 
parties, or in any of the mineral properties which are the subject of this report.  Fees for the 
preparation of this report are being charged at Optiro’s standard rates, whilst expenses are 
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reimbursed at cost.  Payment of fees and expenses is in no way contingent upon the conclusions 
drawn in this report. 

12.2. QUALIFICATIONS 
The principal personnel responsible for the preparation and review of this report are Mrs Christine 
Standing (Principal) and Mr Ian Glacken (Principal) of Optiro. 

Mrs Christine Standing [BSc (Hons) Geology, MAusIMM, MAIG] is a geologist with 29 years extensive 
experience in the exploration and mining industry.  She has been consulting in resource estimation 
and generating independent experts’ reports since 1988, and her skills include resource evaluation 
studies, grade control and reconciliation work.  Christine is a Principal for Optiro in Perth and is 
involved in independent technical reviews, audits and valuations of exploration assets. 

Mr Ian Glacken [BSc (Hons) Geology, MSc (Mining Geology), MSc (Geostatistics), FAusIMM (CP), 
CEng] is a geologist with 30 years experience worldwide in the mining industry.  He specialises in 
resource audit and independent expert reports, and has in recent times compiled IGR reports for the 
IPO of Tusker Gold Ltd, the Finnish assets of Vulcan Resources Ltd and a report on the assets of 
Aditya Birla Ltd for an IPO, and has recently generated a report on the assets of two copper 
companies for a merger.  Ian was formerly the Group General Manager Resources and Geology for a 
major consulting firm. 
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14. GLOSSARY OF ABBREVIATIONS AND TECHNICAL TERMS 
Term Explanation 

Abbreviations A$ – Australian dollars, IOCG – iron oxide copper gold, km – kilometre, km2 – square kilometre, lb – pound,  
m – metre, M – million, t – tonnes, ppm – parts per million, , US$ – United States dollars. 

Chemical elements O – oxygen, U - uranium.  
amphibolites facies Moderate to high temperature and low pressure regional metamorphic facies.  Characterized by the 

presence of amphibole. 
arenite (arenaceous) Sandstone-like sedimentary rock. 
banded iron formation Iron formation that shows banding, generally of iron-rich minerals and chert or fine-grained quartz. 
basalt A fine grained igneous rock consisting mostly of plagioclase feldspar and pyroxene. 
base metals Copper, lead, zinc or tin, in general terms. 
basement In general terms, older rocks which are often covered by younger rocks. 
diamond drilling  Drilling method which produces a cylindrical core of rock by drilling with a diamond tipped bit. 

felsic  
Silicate minerals, magmas, and rocks which are enriched in the lighter elements such as silica, oxygen, 
aluminium, sodium, and potassium. 

geophysical survey  
A survey that measures the physical properties of rock formations, commonly magnetism, specific 
gravity, electrical conductivity and radioactivity. 

glaciogenic Formed by the action of a glacier. 
granite A coarse grained intrusive felsic igneous rock. 
gneiss  Metamorphosed igneous rocks or their equivalent. 
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Term Explanation 

induced polarisation 
Survey over an area involving the application of an electric or magnetic field and measurement of the 
decay of voltage in the earth when the field is switched off. 

intrusive A body of igneous rock formed by the consolidation of magma intruded into other rocks. 

JORC Code  
The JORC Code provides minimum standards for public reporting to ensure that investors and their 
advisers have all the information they would reasonably require for forming a reliable opinion on the 
results and estimates being reported. The current version is dated 2004. 

komatiite/komatiitic 
Ultramafic mantle-derived volcanic rocks. They have low SiO2, low K2O, low Al2O3, and high to 
extremely high MgO. Komatiites occur with other ultramafic and high-magnesian mafic volcanic rocks 
in Archaean greenstone belts. 

lacustrine Formed in a lake environment. 
lapilli  Shards or fragments of volcanic rock. 

magnetic geophysical 
survey 

Survey over an area involving measurements of magnetic intensity of rocks in response to the earth’s 
magnetic field.  Different rock compositions show varying degrees of magnetic intensity, which can be 
used to infer changes in geology.  

metasediment A sediment or sedimentary rock that shows evidence of having being subjected to metamorphism. 
metavolcanic A volcanic rock that shows evidence of having subjected to metamorphism. 
mineralisation The process by which a mineral or minerals are introduced into a rock, resulting in a valuable deposit. 
palaeochannel An old river channel, now filled in and perhaps covered with later rocks. 
pyrite Iron sulphide (FeS2). 
pyroclastic A rock formed when small particles of magma are blown from the vent of a volcano by escaping gas. 

radiometric survey 
A survey pertaining to the measurement of geologic time by the study of parent and/or daughter 
isotopic abundances and known disintegration rates of the radioactive parent isotopes. 

redox interface between oxidising and reducing conditions. 

resistivity 
An electrical exploration survey in which current is introduced into the ground by two contact 
electrodes and potential differences are measured between two or more other electrodes. 

roll-front 
Roll-front uranium deposits are formed where groundwater in permeable sandstone or conglomerate 
encounters the interface between oxidising and reducing conditions. 

sandstone A sedimentary rock of sand size particles. 
sedimentary  Rock forming process where material is derived from pre-existing rocks by weathering and erosion. 
sediments Loose, unconsolidated deposit of debris that accumulates on the Earth’s surface. 
stratiform Having a layered structure. 
tenement A generic term for an exploration or mining licence or lease. 
tholeite/tholeitic A quartz rich basalt. 
tillite Sedimentary rock composed of compacted glacial till. 
unconformity  A structural break in the geological profile representing unrecorded time. 

VALMIN Code 
The Code for the Technical Assessment and Valuation of Mineral and Petroleum Assets for 
Independent Expert Reports (2005). 

volcanics Rocks formed from the solidification of lava extruded on or erupted at the earth's surface. 
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