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This report is an updated and expanded version of the July 2014 study (of

the same name) for the NSW Department of Trade& Investment.

The study provides background data on the relative importance of the junior

sector on the future size of the mining industry in New South Wales.

The key findings are that Junior Explorers account for 70% of the work and

80% of the discoveries made in the State.

In-spite of the current difficult market conditions, the junior companies are

remarkably resilient and, provided they can get access to funds, can survive

for 10-20 years or more.

There is an urgent need to find large new deposits now. Without them, there

is a real risk that mine production (and revenues and employment) could

significantly decline in 10-15 years time.
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EXECUTIVE SUMMARY

The following Report was commissioned by the NSW Department of Trade & Investment to

assess the role and importance of junior exploration companies for the future of the mining

industry in New South Wales.

The study found that over the last decade (2005-2014) NSW accounted 7% of the Australia’s

exploration expenditures1 and delivered 12% of the country’s discoveries. However, most of

these deposits were modest in size, and as such, accounted for only 4% of the value

created. Part of the problem may be due to an overly strong focus on brownfield exploration

(which is lower risk but less likely to deliver giant Tier-1 discoveries).

Over the same time period, Junior Exploration Companies accounted for 81% of all of the

discoveries in the State. This is higher than the National average (of 67%).

At present, 73% of the projects at the exploration stage and 70% of the projects at the

scoping & feasibility stage are managed by companies with a market cap of less than $50m.

On this basis, Junior Explorers make up 70-80% of the State’s exploration and

development activity - and so play a key role in the future of mining in NSW.

Many of NSW’s mines are mature – with an average age of 13 years, and half of the large-

scale mines may close down in the next 5 to 13 years. The challenge is that the average

delay between discovery and development is 10 to 15 years. Consequently any delay in the

exploration process could result in sustained decline in the State’s output in the

medium to longer term – with obvious adverse impacts on regional employment and State

revenues.

An analysis of 51 junior explorers with projects in NSW found that half of the companies

currently only have $0.53 million in cash reserves on-hand, and that this is only sufficient to

fund the next 0.6 years (i.e. 7 months) of exploration activities. This is a third of the normal

level, and reflects the tough situation the industry is currently facing with regard to raising

funds.

Notwithstanding this, junior companies are remarkably resilient. A detailed study of 100

Junior Explorers listed on the ASX in July 2004, found that 66 of them were still active ten

years later (in July 2014). It is estimated that the average life expectancy of a Junior

Explorer is around 10-20 years. Their longevity depends on ongoing funding from its

shareholders. To achieve this, the company needs to generate a steady stream of good

news on its projects. This, in turn, requires them to actively work their exploration leases.

Given the above, it is clear that Junior Explorers do have the ability to fund

exploration projects of +5 years duration. Shareholders will continue to invest if they

believe that there is a (small but real) chance of a giant discovery.

In summary, the future of NSW’s mining industry relies heavily on a strong and

vigorous junior sector. To make new discoveries and deliver new mines the Junior

Explorers need good funding and access to good ideas and good tenements.

Government plays a pivotal role in ensuring that this happens.

1
The study excludes iron ore, coal and energy-related exploration and mining activities.
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1 INTRODUCTION

1.1 THE AIM OF THIS REPORT

In early 2014 The NSW Department of Trade & Investment commissioned MinEx Consulting

to prepare an independent assessment of the role and importance of junior exploration

companies for the future of the mining industry in New South Wales. The resulting report

[MinEx Consulting, 2014] was published in July 2014. Due to the interest that the report

generated, the Department commissioned the consultant to produce an updated report.

The aim of the current report is to provide a robust set of data and observations which the

Department and the Minister for Energy and Resources can use to design a better policy

framework for issuing and managing mineral exploration titles in NSW.

The original trigger for the 2014 study was concerns raised by the Minerals Council of NSW

(NSW Mining) and the Association of Mining & Exploration Companies (AMEC) regarding

the new requirement placed on its member companies in meeting the Government’s request

that companies taking up five year exploration leases need to demonstrate that they have

sufficient funds to cover their lease obligations over the full five year period. Given that

most junior companies typically only have 1-2 years of cash reserves at any time (and most

don’t have access to a regular income stream – such as that generated from mining

activities) they are clearly unable to meet the Government’s financial criteria. As a result

NSW Mining and AMEC were very concerned that many of its member companies may be

excluded from exploring in NSW.

The study reviews the track record and relative importance of the junior companies (versus

bigger companies) in making various mineral discoveries in NSW over the last two decades.

It also quantifies the financial ability of the junior companies to raise money to fund

exploration projects, and how this is impacted by the business cycle and government

policies.

Finally, the study assesses the potential consequences on the long term future of the mining

industry in NSW if junior companies are discouraged from exploring in the State.

1.2 ASSUMPTIONS

For consistency and to better help identify trends, unless otherwise specified, the

expenditure data is reported in Constant June 2015 Australian Dollars.

The report is focused on non-bulk mineral exploration. In particular, it doesn’t cover coal (or

coal seam gas) exploration or oil & gas exploration. To a large extent, the companies

involved in bulk minerals and energy are quite different to those involved in mineral

exploration. The community and environmental issues associated with their projects are

different as well.
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1.3 CHANGES FROM THE PREVIOUS REPORT

The current report is basically an updated and expanded version of the July 2014 Report.

The main differences are:

 Shifted the study time period forward by one year from 2004-2013 to 2005-2014

 Updated expenditure data and project information

 Updated the expenditure data from June 2013 Dollars to 2015 Dollars

 Used a different source for company information on tenement status and ownership

data; previously used IntierraRMG [IntierraRMG, 2014], the current study used SNL

 Added in extra discoveries – of particular note is the discovery of a giant scandium

deposit near Syerston in 2012. Also, to fully recognize the size and importance of

the individual deposits at Cadia, discovery dates were assigned to the major

individual deposits (rather than to a single camp total as before)

 Several minor updates and additions to existing discoveries

 Increased coverage of operating mines within NSW (was previously 9, now 15)

 Increased coverage of the Junior Explorers in NSW – up from 50 to 71 companies,

including 51 companies currently with projects in NSW (up from 39 previously)

On a general note, as evidenced in the compiled data, over the last year:

 The financial position of the junior exploration sector has deteriorated
 The key observation that the future of the mining sector in NSW depends critically on

the junior sector remains unchanged from before.

1.4 DATA SOURCES

Exploration expenditure data at the State and National level was sourced from ABS

Statistics [ABS, 2015].

Data on the financial position of the junior exploration companies was compiled from a

detailed assessment of the quarterly cash flow reports to the ASX from 71 publicly listed

junior companies that in the last 16 years have held exploration projects in NSW. As at June

2015, 51 of the 71 companies currently hold tenements in the State.

Information on the discovery history of the minerals industry is sourced from a database of

over 50,000 deposits worldwide as compiled by MinEx Consulting. The original data from

this came from a wide of sources - including documents published by the companies

themselves (and released on the ASX and other stock exchanges), government agencies

(including the Geological Survey of NSW’s DIGS database), trade and technical journals,

industry databases (such as SNL’s Metals & Mining database), as well as MinEx

Consulting’s own internal files.
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2 BACKGROUND

2.1 DISCOVERY HISTORY OF NSW AND AUSTRALIA

Since the discovery of payable gold at Bathurst by Edward Hargraves in 1851, New South

Wales has played an important role in Australia’s mining industry. As indicated in Figure 1

below, notwithstanding the various booms and busts, NSW has consistently delivered 10-

20% of the Australia’s significant2 mineral discoveries over most of the last 160 years.

Figure 1: Number of significant mineral discoveries in Australia by State: 1840-2014

2
“Significant” is defined as a discovery that is either ”Moderate”, “Major” or “Giant” in size. In detail, a “Moderate” sized

deposit contains 0.1-1.0 Moz of gold, or 0.1-1.0 Mt of copper or its equivalent in-situ value (for other metals). “Major”

deposits contain 1-6 Moz of gold or 1-5 Mt of copper (or its equivalent), and “Giant” deposits >6 Moz of gold or 5 Mt of

copper (or its equivalent). See Appendix A for a more comprehensive definition of the different size-ranges.
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Figure 2 shows that New South Wales is well–endowed with mineral deposits, spanning a

wide range of commodities. Equally importantly, they are distributed across much of the

State. Figure 3 shows the type and location of discoveries made since the last decade.

Most of these tend to be in Central and Western NSW.

Figure 2: Location, size and type of mineral deposits in NSW: all years

Figure 3: Location, size and type of mineral deposits in NSW: found since 2005
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2.2 RECENT EXPLORATION PERFORMANCE OF NSW

Table 1 summarises the exploration expenditures and discovery performance for NSW and

Australia over the last two decades (1995 to 2004, and 2005 to 2014). In terms of the

number of deposits discovered, NSW performed well – finding 20 out of 106 deposits (i.e.

19% of Australia’s total) in the first decade and 13 out of 112 deposits (i.e. 12% of

Australia’s total) in the most recent decade3.

By comparison, in both decades NSW accounted for around 7% of Australia’s expenditures

on non-bulk mineral exploration (see Figures 4 and 5).

After adjusting for inflation, the average unit cost per discovery for NSW has doubled over

the last two decades. In the period 1995-2004 the average cost was $39 million (in constant

2015 dollars), versus $79 million for the period 2005-2014. In practice, the actual unit

discovery cost for the more recent period is likely to be lower than this - as it takes time for

discoveries to be fully reported4.

Notwithstanding the issue regarding under-reporting of discoveries, it is clear that over the

last two decades the average unit discovery cost for NSW was only 60% of the national

average (of $139 million per discovery). On this basis, NSW performs very well.

In terms of drilling activity, over the last decade NSW accounted for 8% of total metres drilled

in Australia. In terms of performance it took on average 390,000 metres to make a

discovery. This is 68% of the national rate (of 570,000 metres per discovery).

However most of the discoveries made were of modest size. Table 1 shows that of the 13

discoveries made in the last decade in NSW only one was a giant (versus 3 giants out of 20

discoveries in the previous decade).

With regard to the quality of the discoveries made in NSW, no Tier-1 or -2 discoveries5 were

made in the State over the last decade (versus one Tier-1 deposits and 11 Tier-2 deposits

elsewhere in Australia). Consequently, the estimated average value of the discoveries made

in NSW (of US$37 million in 2013 Dollars) was significantly less than the national average

(of US$99 million).

3
Appendix B details the size, quality and discovery history of 44 significant new deposits found in NSW since 1990.

Appendix B also includes data on 18 “minor” discoveries – some of which may grow in size (and importance) over time.

4
It should be noted that it take several years for a discovery to be fully drilled out and for its true-size to be fully recognised

and reported to the market. Consequently, the reported number, size and quality of discoveries made in the last five years

are likely to increase over time.

5
A “Tier-1” deposit is World Class – and is both large, long life and low cost. They are also very rare. A “Tier-2” deposit has

some (but not all) of the characteristics of Tier-1 and, as such, is less valuable. “Tier-3” deposits are of modest value and

tend only get developed during boom-times. “Unclassified” deposits are moderate in size and/or marginally economic. On

average, Tier-1 deposits are worth (in constant 2013 US Dollars) ~US$2000m, Tier-2 ~US$500m, Tier-3 ~US$80m and

“Unclassified” ~US$10m. See Appendix A for a more detailed definition of the various Tier categories.
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Figure 4: Exploration expenditure (excluding coal and iron ore) by State:

March 1990 to March 2015

Figure 5: Percentage of exploration expenditure (excluding coal and iron ore) by

State: March 1990 to March 2015
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Table 1: Exploration performance of NSW and Australia: 1995-2014
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The lack of high-value discoveries results in a poor Value/Cost ratio (or “Bang-per-Buck”) for

NSW. As calculated in Table 1, over the last decade, every Dollar spent on exploration on

average generated only $0.55 worth of value – as compared to the national average of

$0.84. The corresponding figures for the previous decade (1995-2004) were $6.93 and

$1.85 respectively. In other words, until recently, exploration was a value-creating (rather

than value-destroying) activity in NSW.

In particular, the following factors need to be taken into consideration:

 As more information becomes available on the true number and size of recent

discoveries the reported quality and value will correspondingly increase over time. A

recent study published by the author [Schodde, 2013] indicate that the actual number

of discoveries in the in the preceding 2 to 5 years could be 100% to 30% higher than

that currently reported

 The calculated value/cost ratio is heavily influenced by the number of Tier-1 and Tier-

2 discoveries made6. It could be argued that the lack of Tier-1 discoveries in NSW

could be statistical artefact – in that we are dealing with extremely rare events, and

that there simply haven’t been enough “rolls-of-the-dice” for a discovery to be made7.

 Unit exploration costs have doubled in real terms in the last decade [Schodde, 2013].

With the end of the mining boom, it could be argued that costs should revert back to

previous, more reasonable, levels. We are seeing some evidence of this now, with

anecdotal evidence of lower unit drilling costs and better availability of skilled people.

 The decline in discovery performance is also (partly) driven by technical factors –

such as reduced access to good ground and/or targets being under deeper cover.

 The decline in performance may be due to changes in the company’s exploration

strategy. In recent years there has been an increased emphasis on re-evaluating old

targets near existing mining operations. While this is low risk (as the company is

exploring in an area of known mineralization), it is less likely to deliver a Giant or

Tier-1 deposit (as these would have been found in the previous waves of exploration

on the property).

From the above, it is unclear whether NSW’s poor performance is due to “bad-luck” (i.e. not

enough rolls of the dice), “bad-geology” (i.e. there are no giant deposits left) or “bad strategy”

(i.e. Companies were looking in the wrong places), or a combination of all three. The issue

of greenfield versus brownfield exploration is discussed later in the Report.

6
Most of the value created in NSW in the period 1995-2004 was associated with the discovery of Cadia East (a Tier-1

discovery worth notionally US$2000m). Excluding Cadia East from the analysis would reduce the “bang-per-buck” from

$6.93 to down to $2.83. This highlights the importance to industry on findingTier-1 deposits

7
As indicated in Table 1 over the last two decade only four Tier-1 deposits and 18 Tier-2 deposits were found in Australia

for a total expenditure of A$29,950 million (in June 2015 Dollars) – equal to an average cost of $1225 million per T1+T2

discovery. Assuming that the average exploration project in Australia costs (say) $2-4 million there were a total of ($29,950 /

$2 to $4 =) 7,500 to 15,000 rolls-of-the-dice to deliver just 22 T1+T2 discoveries. This implies that there is only one chance

in (7500 to 15,000 / 22 =) 340 to 680 of making a valuable discovery. Given the relatively modest level of spend in NSW (of

$1024 million over the last decade on ~400-500 projects), it could be argued that there simply wasn’t enough rolls of the

dice to find a suitable deposit.
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With regard to the overall number of discoveries made in recent years, it is noted that there has been

a general decline in the number of giant deposits found. Whereas four such deposits were found in

NSW in the 1990s, only one has been found in the 15 years since then – namely the Syerston

scandium deposit found by Ivanhoe Mines in 2012 (and now owned by Clean TeQ Mining). At the

National level, the number of giant deposits being found has remained fairly constant - with 6 deposits

discovered between 2005-2014 versus 7 between 1995-2004.

Of equal concern is that there has been a drop-off in the relative number of discoveries being made in

NSW in recent years. Since 2010, only 5 significant discoveries were made in NSW versus 51 in

Australia over the same period. In addition to the giant Syerston-CTM scandium deposit, four

moderate-sized deposits were found.

Figure 6: Number of significant mineral discoveries (by size) in NSW: 1990-2014

Figure 7: Number of significant mineral discoveries (by size) in Australia: 1990-2014
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Figure 8: Number of discoveries made versus metres drilled in Australia: 1990-2014

As indicated in Figure 8, at the National level, there is a strong correlation between drilling

activity and discoveries made. This confirms the old adage that “if you don’t drill, you won’t

discover”.

Figure 9 shows the level of drilling activity versus exploration expenditures in NSW since the

year 2000. It shows that over the last decade the amount of metres drilled has not kept pace

with the level of spending – particularly in the last three years. For example, between 2012

and 2014 expenditures dropped by 39% (to $79 million) but the amount of drilling fell by 60%

(to 0.30 million metres). The decline in the amount of drilling on greenfield targets was even

more dramatic – falling by 72% to just 22,000 metres in 2014.

The relative decline in greenfield spend in NSW has been trending downward for several

years. For example, as indicated in Figure 9, drilling on greenfield targets accounted for

(0.11/0.43 =) 26% of all drilling done in the State in 2005. By 2012 the ratio was 13% and as

at 2014 was just 8%. Of concern is the fact that greenfield exploration, while higher risk, is

more likely to deliver a giant Tier-1 discovery. The strong (and increasing) focus on

brownfields exploration may help explain why NSW does well in terms of the cost per

discovery (60% of the national average) but poorly in terms of the project quality (i.e. most of

the discoveries are small in size and 40% of the value of the national average).

Figure 10 shows the relationship between drilling activity and number of discoveries in NSW.

The apparent poor correlation (versus that seen in Figure 8 for Australia), is due to the

granularity of data –there were simply an insufficient number of discoveries made at the

State level to confirm what we see at the national level.
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Figure 10 shows that, over the last decade, it took on average 385,000 metres (or 5250

holes) to make a significant discovery in NSW. While these odds for success may appear

bleak to the average Junior Explorer (who has a very limited budget for drilling), the success

rates are actually 32% better than the national average (of 570,000 metres per discovery).

Figure 9: Expenditures and metres drilled in NSW: 2000-2014

Figure 10: Number of discoveries made versus metres drilled in NSW: 2000-2014
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2.6 DISCOVERIES BY COMPANY TYPE IN NEW SOUTH WALES

In terms of discovery, over the last two decades there has been a progressive shift away

from Major Producers to Junior Explorers8 making discoveries in NSW. In detail, in the first

decade (1995-2004) Junior Explorers accounted for 10 (or 50%) out of the 20 discoveries

made. In the most recent decade (2005-2014) the Junior Explorers made up 10.5 (or 81%)

of the 13 discoveries made9.

Figure 11: Number of significant mineral discoveries made by company type in NSW:

1990-2014

Figure 12 compares the relative discovery performance of the various company types in

New South Wales and Australia. In first decade (1995-2004) the percentage breakdown by

company type was similar between the two jurisdictions – and in both cases Junior Explorers

accounted for 50% of all discoveries. However in the last decade (2005-2014) most of the

recent discoveries in NSW were by Junior Explorers (81%) versus (67%) for Australia. In

other words, NSW is heavily reliant on the junior sector for new discoveries and mines.

8
See Appendix A for the definitions of the different Company types

9
Ten of the discoveries were directly associated with Junior Explorers, one was with a Moderate Producer, one with Major

Producer and one was jointly shared (on a 50:50 basis) between a Junior Explorer and a Major Producer. See Appendix B

for details on the companies involved.
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Figure 12: Percentage breakdown of significant non-bulk mineral discoveries made

by company type in NSW and Australia: 1995-2014

The heavy reliance on the junior sector to deliver new mines is reflected in the ownership

patterns for exploration and mining projects. An analysis of the various projects reported in

the SNL database has identified 285 active exploration projects in NSW at the grassroots,

exploration and advanced exploration stages as at 11 June 2015 (see Table 2).

Approximately 73% of these projects are owned by companies with a market cap of less

than A$50 million. Most of these companies are Junior Explorers.

Using the same market cap threshold of $50 million, these companies account for 70% of all

projects at the scoping study/pre-feasibility/feasibility study stage. However they only

account for 24% of projects at the construction or mine operating stage (see Figure 13). The

relatively low percentage of mines currently owned by small companies is not of serious

concern to the State10. However, what is of concern is that the next generation of mines is

highly dependent on the efforts of the junior sector. If they are not around, then the pipeline

of projects will dry up. In other words, the long term future of NSW’s mining industry is

dependent on their exploration success.

10
The low number of mines currently owned by small companies is due to a range of factors. In the first instance, if the

mine is profitable then company itself will have a high market cap. In the second instance, many of the economic discoveries

made by the Junior Explorers ultimately end up being acquired and operated by larger companies. And thirdly, it may simply

be a historical artifact – in that the current mines were built several years ago when the relative mix of company types (Major

and Junior) was different.
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Table 2: Number of exploration and mining projects by stage and company size

in New South Wales (as at 11 June 2015)

Figure 13: Percentage breakdown of ownership of non-bulk mining projects by stage

in NSW (as at 11 June 2015)

Note: The Unlisted companies are mainly (large) foreign-owned companies not listed on the ASX. The

most significant is Cristal Mining – which operates several mineral mines in the western part of

the State.

Note: See Appendix A for definitions of the various project stages.
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4 OUTLOOK FOR MINING IN NSW

All mines have a finite life. Consequently, for the industry to be sustainable it needs to

continually finding new deposits and developing new operations.

Assuming for a moment that no new discoveries were to occur how long would it take for

NSW to fully deplete its current inventory? Figure 14 shows that, based on current reported

Reserves and Resources, half of the State’s large-scale mines11 would close down by 2020

to 2028 (i.e. within the next 5 to 13 years)12. Based on current Reserves, only two one large

mines (Cadia and Northparkes) will be operating in a decade’s time.

Figure 14: Estimated number of mines operating in NSW: 1990-2040

Note: The Mine life used in the forecasts is based on dividing the current reported Reserves &

Resources by the mining rate in 2014. No adjustment has been made from delineating additional

ore (which would extend the mine life), new discoveries (which would deliver new mines), future

mine expansions (which would shorten the life) or changes in project economics (which could

increase/decrease the mine life).

It could be argued that the true situation may not be as bleak as that painted above.

Companies will continue to find additional ore at or near their mines thereby extending their

life. However over time, as the mine gets older, this task becomes progressively more

difficult.

11
The analysis was limited to the 15 (non-coal) operations in NSW that currently mine >100 kt pa of ore. Although not

modelled, an additional 19 small-scale mines are known to operate in the State.

12
See Appendix C for a detailed data and timeline for the 15 mines operating (or are currently under development) in NSW.
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If you exclude Broken Hill (which has been operating for 130 years), the current average age

of the State’s large-scale mines is 14 years. By comparison, the average life expectancy of

a large-scale mine in the Western World is 24 years13 - suggesting that many of NSW’s

existing operations mature and only have limited opportunities for mine-life extensions.

As noted above, it is a “given” that all mines/camps will eventually run out of ore. The key to

the industry’s sustainability is the need to re-invigorate the portfolio by developing major new

mines.

It is sobering to note that, on average, only half of all mineral discoveries end up being

mined, and of those that do, the average delay between discovery and development is 10-15

years (see Table 3). The challenge is that (even after factoring in potential mine life

extensions) a large proportion of NSW’s mines may close down within this time period. This

will obviously impact on regional employment and State revenues. The clear message to

Government is that, it is in the State’s interest to support a strong and successful level of

exploration activities and that, even though the consequences may not be directly felt for

decade or more, it needs to act now.

Table 3: Number of deposits converted into mines (and the associated time delay)

for all deposits >=”Moderate-size” found in the World: 1950-2013

Source: [Schodde 2014]

13
An analysis by the author of 799 (now closed) large-scale mines in the Western World developed since 1900, found that,

on average, bigger mines have longer lives. In detail, the average life expectancy of a Moderate-, Major- and Giant-sized

mine was 18, 25 and 42 years respectively. The weighted-average life was 24 years.
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5 FINANCIAL HEALTH OF THE INDUSTRY

5.1 DRIVERS FOR EXPLORATION FUNDING – FOR MAJORS AND JUNIORS

Given the inherent riskiness, the mining industry generally does not use debt to fund

exploration programs. Instead they mainly use their own equity to fund exploration. This rule

applies to both Major and Junior companies.

The Major Companies fund exploration out of their cash flows from operations. However,

every Dollar spent on exploration is one less Dollar of profits and one less Dollar available

for dividends or debt repayments. Even though senior management recognizes the long

term necessity of exploration to sustain and grow their business, they often view these

expenditures as discretionary in the short term – and so increase/decrease their level of

funding in-line with the ups and downs of the business cycle. Clear evidence of this can be

seen earlier in Figure 4 which shows the extreme volatility in exploration expenditures in

Australia over the last two decades.

Exploration expenditures by Junior Companies are even more volatile. Junior Explorers (by

definition) don’t have an operating mine to fund their activities; instead they have to rely on

the support of their shareholders for cash – raised though issue of shares (equity) in the

Company. The most high-profile example of this is the Initial Public Offering (IPO)

associated with when the company first lists on the Stock Market. As at the end of 2014

there are around 650 junior resource companies listed on the ASX. The number of IPOs for

junior explorers peaked at around 150 companies in 2007, but dropped to 38 in 2012, 17 in

2013 and only 8 last year [Schodde, 2015]. As a general rule, IPOs only raise enough

money to fund the first 2-3 years of exploration. Consequently, to pay for follow-up work, the

company has to go back to its shareholders for more funds. This involves issuing additional

equity in the form of shares. To encourage investors to buy these shares, the company

needs to demonstrate “good news” on their projects. This is usually in the form of positive

exploration results and/or improvements in the business environment (such as strong

commodity prices and lower business risk).

Over the last two years, due to declines in commodity prices and concerns that the mining

boom has come to an end, the stock market has savaged the share price of most junior

resource companies. This has made it very difficult for companies to raise funds – as it

requires selling the new shares at a heavy discount – thereby diluting the existing

shareholder base. Given the difficulties in raising funds, most junior companies have

responded by cutting back on expenditures. In extreme cases, in order to survive, they have

gone into hibernation mode – and are spending a minimal amount in the field.
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5.2 CURRENT FINANCIAL POSITION OF NSW JUNIOR EXPLORERS

Figure 15 shows the cash reserves (as at 31st March 2015) for 51 junior companies actively

exploring in NSW. It shows that the average company has cash reserves of $2.05 million –

but this figure was heavily biased by a handful of well-funded companies. A better measure

of the local health of the local industry is the median figure – which shows that half the Junior

Explorers active in the NSW have less than $0.53 million of funds on-hand. Of more

concern is that a quarter of the companies currently have less than $0.19 million in the bank.

By comparison the median cash position was $3.32 million (adjusted for inflation) back in

December 2010 versus an all-time high of $4.74 million in June 2007 (see Figure 16)14.

Figure 15: Cash position of 39 active junior exploration companies in NSW

(as at 3st March 2015)

It is interesting to compare the median cash position against the median expenditure rate.

Figure 17 shows the breakdown in expenditures by activity for the median company over the

last 17 years. As can be seen, on average, around 70% of the available funds were spent on

exploration & development and 30% on administration. However spending on the former is

much more volatile – and is heavily affected by any reduction in available cash reserves.

This is very much the current situation for NSW. The fact that less of the available funds is

going “into the ground” is of concern – as it reduces the discovery rates. As discussed

before, “if you don’t drill, you won’t discover”.

14
It should be noted that Figures 16 and 17, which show the cash position and expenditure trends for the industry are

based on a sample of 50 junior companies that were active in NSW over the last 15 years. 39 of these companies were

active in 2014.
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Figure 16: Change in the Cash Reserves for Junior Explorers active in NSW

(between December 1998 and March 2015)

Figure 17: Change in Cash Reserves and Expenditures for the Median Junior

Exploration Companies active in NSW

(between December 1998 and March 2015)

As indicated in Figure 17 the median junior company in NSW is currently spending around

$1.53 million pa on exploration + administration. This is half the rate experienced in the

boom times of 2007 and 2011. The average over the last decade was $2.33 million pa (in

constant 2015 dollars)
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Given that it takes ~$1225 million to find a Tier-1 or Tier-2 deposit (worth on average

US$2000m and US$500m respectively), this suggests that, normal spending levels the

median Junior Explorer has only one chance in (1225/2.33 =) ~525 of finding such a deposit

in a given year. At $1.53 million pa, the discovery rate falls to one chance in (1225/1.53=)

~800 of finding such a deposit in a given year.

Even when aggregated up to the State level (with 50 junior and other companies spending a

total of $50-100 million pa) the odds of finding a valuable discovery in a given year remain

modest.

On this basis, exploration is clearly a high risk /high reward activity.

Of vital importance to Government is the “life expectancy” of the junior companies. A useful

metric is to divide the current cash reserves by the annualised expenditure rate – to give the

number of years of cash available. This is referred to as the “cash burn-rate”. The following

Figure shows the trend in the cash burn rate for the Junior Explorers active in NSW over the

last 17 years.

Figure 18: Cash Burn Rate for Junior Exploration Companies active in NSW

(between December 1998 and March 2015)

As at 31st March 2015, the median15 company currently has 0.61 years (i.e. 7 months) of

available cash reserves. The bottom and top quartile companies respectively have 0.28

years and 1.76 years of cash reserves available.

A key objective of this study is to determine whether Junior Explorers have the financial

capability to fund exploration over the full five year life of their exploration tenement. At face

15
The median figure of 0.61 years was calculated based on the calculated Cash/Spend ratios for the 51 Junior Exploration

companies currently active in NSW. Due to the uneven patterns in cash and expenditures, it is statistically not valid to divide

the current median value for cash reserves (of $0.53 million) by the current median expenditure spend rate (of $1.54m pa).
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value the answer is “no” – because half of the companies operating in NSW currently only

have 0.61 years of cash reserves. However, in practice, the answer is actually “yes” – as

the companies have the ability to go out and raise additional funds. This is evidenced by the

fact that over the last 17 years they have always only had 1-2 years of cash on-hand – but

still managed to survive and explore.

To a large degree the cash reserves of the Junior Explorers is self-regulating. As indicated

in Figures 17 and 18, when the market is strong the companies raise funds and then

immediately increase their spend rate. When fund raising is difficult, they quickly slow down

their rate of spending.

Even in the current depressed market, many junior companies are still able to raise funds

through issue of additional shares. Notwithstanding this, the companies are often reluctant to

do this as it can severely dilute the existing shareholders and/or further depress the share

price. A key metric for assessing the company’s ability to raise funds is its current market

cap. Raising (say) $1 million is relatively easy to do if the company’s market cap is $20

million; conversely, it is very difficult to raise the same funds if the market cap is less than $2

million. Figure 19 shows the current market cap and cash positions of 47 junior explorers

currently active in NSW. Half of these companies have a market cap of less than $5 million.

Of these, there are ten companies with a market cap of less than $2 million, eight of which

have less than $1 million of cash reserves. It should be noted that the analysis excludes four

companies that are currently suspended from the ASX (due to non-payment of listing fees

and/or failure to lodge accounts).

Figure 19: Market Cap and Cash Reserves of 47 junior explorers active in NSW
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From this, it appears that up to 20% of NSW’s Junior Explorers are currently
experiencing severe financial challenges and face an uncertain future.

Notwithstanding the above, it should be noted that Junior Explorers are remarkably resilient

and long-lived. A detailed study of 100 Junior Explorers listed on the ASX in June 2004

found that the 66 of these companies are still around ten years later. Figure 20 shows that

52 of these companies continued to be actively exploring, ten are currently operating mines

and a further four companies built mines but have since reverted back to being a junior

exploration company. All up, over the study period 28 of the junior explorers built a mine

and became producers. The challenge though, is that many of these companies quickly

found themselves in financial difficulties due to problems in commissioning and operating the

mine as well as adverse movements in commodity prices [Schodde, 2015].

Of the 34 Junior Explorers that are no longer around, (10+5 =) 15 were acquired by other

companies, four switched over to different industries and (6+9=) 15 went into administration.

It is interesting to note that of the companies that went into administration, around half (3+5

= 8) were subsequently refloated on the ASX as new companies16.

Figure 17: History of 100 Australian Junior Explorers over the last decade

(based on a random sample of 100 ASX-listed junior explorers in June

2004 versus June 2014)

16
It can be argued that these companies effectively closed down. In the process of re-listing on the stock exchange, the

existing shareholders were diluted out – and effectively lost most of the value of their original investment. Furthermore,

these companies had new management and often had a different exploration focus.
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It should be noted that (going into the start of the survey) the average age of the 100

companies in June 2004 was 10 years. Given that 66 of them are still around a decade

later, and that many of these will continue to live on for several more years, suggests that

the actual life expectancy of a typical Junior Explorer could easily be more than 20 years.

Even though junior companies are remarkably long-lived doesn’t mean that they are a “safe”

investment for shareholders. Figure 21 shows the distribution of returns over the last decade

of investing in a portfolio of 100 randomly-selected ASX-listed Junior Explorers. An initial

investment of $100,000 (made up of $1000 in each of the 100 companies) in 4th July 2004

was worth $160,600 as at 4th July 2014. At face value this sounds like a good return17.

However, the overall returns are heavily skewed by the success of a handful of companies.

In detail, the top ten companies accounted for $123,600 (or 77%) of the portfolio’s value. In

contrast, 78 of the investments lost value, including 18 investments where the company’s

current share price is less than 1% of the original investment.

In short, Junior Exploration companies are high risk / high reward investments. People

invest in the industry on the expectation of (occasionally) making a huge profit. One key

factor Government needs to consider is that any move that affects industry’s ability to make

giant discoveries (or carry out actions that “cream-off” the industry’s excess profits from such

discoveries) will materially affect junior company’s ability to raise equity funds. In so doing,

less money will be spent on exploration. Conversely, a positive investment climate enables

the junior company to raise funds and have a long life.

Figure 21: Ten year return on a share portfolio in 100 Australian Junior Exploration

companies between 4th of July 2004 and 4th of July 2014

(assumes $1000 was invested in each of the 100 companies back in July 2004

and that unless the company got taken over in the interim, the shares were not

sold, or added to)

17
Over the same period the ASX All Ordinaries Index rose by 55% from around 3550 to 5500. However, this doesn’t

include the value any dividends paid during the interim.
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5 HOW FOOTLOOSE ARE JUNIOR EXPLORERS?

If the investment climate for junior companies becomes too difficult in NSW, they have the

opportunity to shift their exploration activities to other parts of the World. Figure 22 shows

(on a 100% basis) the relative mix of jurisdictions covered by 51 Junior Exploration

companies currently operating in the State. As can be seen, only 9 (or 18%) of the

companies are purely focused on NSW. The other 82% of the companies have exploration

projects elsewhere, and 27 (53% of the total) have less than half of their project portfolio in

the State.

It is interesting to note that 24 of the 51 companies have their head office in NSW.

Given the above, it is estimated that around one-quarter of the junior companies exploring in

NSW are essentially locked-in (with most or all of their current projects in the State). On the

other hand, a similar number of junior explorers are footloose (with less than quarter of their

current portfolio of projects in the State) and could quickly move out if conditions became too

difficult.

Figure 22: Distribution of projects by jurisdiction for Junior Exploration Companies

active in NSW (as at July 2014)

Based on a sample of 100 ASX-listed junior explorers a similar proportion of “locked-in” and

“foot-loose” companies occur in other Australian States. Consequently, if the investment

climate in NSW were to materially improve (relative to other jurisdictions) a good opportunity

exists to attract new companies to explore in the State.
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6 SUMMARY

Note: The analysis excludes coal and iron ore exploration in NSW.

In summary:

 Over the last 160 years New South Wales has played an important role in Australia’s

mining industry. Until recently it consistently delivered 10-20% of the significant

mineral discoveries made in the country.

 In terms of “quantity”, over the last decade NSW accounted for 13 out of 112 (or

12%) deposits discovered in Australia. This was made up of 1 Giant deposit

(Syerston scandium deposit), 3 Major-sized deposits and 9 Moderate-sized deposits.

 In terms of expenditures, over the last decade (2005-2014) NSW accounted for 7%

of total exploration spend in Australia (excluding iron ore and coal).

 Over the last decade the average cost per discovery in NSW was 60% that of the

national average ($79 versus $139 million per discovery) and the amount of drilling

required was 68% of the national average (385,000 versus 570,000 metres). The

problem is that most of these discoveries were modest in size and value.

 In terms of “quality” or “value”, over the last decade 9 “unclassified” deposits (of

minimal value) and five Tier-3 (of modest value) deposits were found in the State.

Unfortunately, during the period, no Tier-2 (significant value) or Tier-1 (World-Class)

deposits were discovered. By comparison, over the same period one Tier-1 and 6

Tier-2 deposits were found in Australia. The odds of a given exploration project

(costing $2.5-5 million) delivering a T1+T2 discovery are estimated to be around one-

chance in 340 to 680.

 Even though Tier-1 and Tier-2 deposits are extremely rare, they are also extremely

valuable – with a notional value of $2000m and $500 million respectively (in constant

2013 US Dollars). It is estimated that the 12 such deposits found in Australia over the

last decade collectively accounted for 68% of the total value found. This highlights

the importance to industry and government in exploring for such deposits.

 Over the last decade a total of A$1024 million (in constant 2015 Australian Dollars)

was spent on mineral exploration in NSW. Adjusting for currency movements, this is

equivalent to US$872 million in constant 2013 US Dollars.

 Assigning a notional value to the various discoveries made in NSW in the last decade

gives a total value of US$480 million. This suggests that exploration is currently

value destroying activity in NSW – with only $0.55 of value being created per Dollar

spent on exploration. In practice, due to under-reporting of recent discoveries and the

inherent delays in drilling-out a deposit, the true figure will be certainly higher than

this. However, over the same time period, the equivalent “bang-per-buck” figure for

rest of Australia was significantly higher at $0.84.

 It is unclear whether NSW’s poor performance is due to “bad-luck” (i.e. not enough

rolls of the dice), “bad-geology” (i.e. there are no giant deposits left) or “bad strategy”
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(i.e. Companies are looking in the wrong places). One credible possibility is the

strong (and increasing) focus on brownfield versus greenfield exploration. The latter

is a more risky endeavor (with lower odds for success) but promises to produce a

bigger pay-off

 Junior Exploration Companies accounted for 81% of all of the discoveries in the State

over the last decade (2005-2014). This is higher than the National average (of 67%).

 The current situation in NSW is that 73% of the projects at the exploration stage and

70% of the projects at the scoping & feasibility stage are now managed by

companies with a market cap of less than $50 million. Many of these companies are

Junior Explorers.

 Given the above, NSW is highly dependent on Junior Explorers to find and develop

the next generation of mines.

 NSW’s mines are fairly mature – with an average age of 14 years. On average,

comparable-sized mines in the Western World close down after 24 years.

 The need to find new deposits in NSW is becoming urgent. Unless additional ore is

found, it is estimated that half of the twelve large-scale mines currently operating (or

under construction) in the State will close down within 5 to 13 years.

 Adding to the urgency is the fact that the average delay between discovery and

development is 10 to 15 years. This is comparable to the expected remaining life of

the State’s mines. Consequently any delay in the exploration process could result in

sustained decline in the State’s output – with obvious adverse impact on regional

employment and State revenues.

 Exploration is a high risk / high reward business. Over the last decade in Australia, it

cost around A$1225 million to make Tier-1 or -2 discovery million. Given the modest

budget of junior company (typically only $1-3m per annum.) the odds of success are

very low and most companies eventually fail. To deliver a steady pipeline of quality

projects to NSW requires a large number of (well managed) companies operating

over several decades.

 Given the high risk, it is not possible (or wise) for companies to use debt to fund

exploration. Producing companies can use cash generated from their operations,

however Junior Explorers have no choice but to rely on equity funding. In the current

market with low commodity price and market caps this is very difficult to do.

 A survey of 71 Junior Explorers (of which 51 are currently active) with projects in

NSW found that at 31st March 2015 half of the companies (i.e. the median) only have

$0.53 million in cash reserves on-hand, and that this is only sufficient to fund the next

7 months of exploration. This is less than half the normal funding level (of 1-2 years

of cash reserves). However it must be emphasised that this doesn’t imply the

industry is set to close down. In detail, most companies will survive through drawing

on their shareholders for additional funds, and when this dries up (which is the

current case) they quickly respond by slowing down on their spending. The opposite

applies when market conditions improve.

 It is estimated that around 20% of the junior explorers in NSW are currently facing
severe financial difficulties.
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 A detailed study of 100 Junior Explorers that were listed on the ASX in July 2004

found that 66 of these companies are still around 10 years later (in July 2014). The

average age of the group (in 2004) was 10 years. From this, it is clear that Junior

Explorers are remarkably resilient and (through a steady stream of funding from their

shareholders) can survive for 10-20 years or more.

 Given the above, it is clear that Junior Explorers do have the ability to fund

exploration projects over the five year life of the tenement. The key to their

survival though is the need to generate a stream of good news on their project. This

requires holding and actively working their exploration leases. Shareholders will

continue to invest if they believe that there is a (small but real) chance of a giant

discovery that will cause a huge increase in the share price.

 The above study of 100 ASX-listed junior explorers found that, over the last decade,

shareholders lost money on 80% of their investments, but this was more than fully

offset by a handful of hugely successful companies. 75% of the value of their share

portfolio came from just 10% of the companies in the portfolio.

 Ongoing funding of exploration by junior companies requires maintaining the support

and trust of their shareholders. Government actions can positively or negatively

impact on this.

 A study of 51 Junior Exploration companies with active projects in NSW found that 27

(or 53%) of them had less than half of their project portfolio in the State.

Consequently, it would be relatively easy for them to shift their exploration focus to

another jurisdiction if conditions became unfavourable in NSW. The opposite would

also apply is local conditions improved. It was noted that the State hosts only 6% of

Australia’s exploration projects – hence a good opportunity exists to attract new

companies to explore in NSW.

In conclusion, Junior Exploration companies account for around 80% of all exploration

activity and discoveries in New South Wales. They are the future of the industry and

need to be supported.

Given the long lead time between discovery and development (of 10 to 15 years) and

the relative maturity of the State’s significant mines (which, on average, only have 5 to

13 years of reserves and resources left), there is a real risk that any slowdown in

exploration could lead to the decline in mine production, revenues and employment in

the medium to longer term. The government can’t afford to disrupt or delay the

discovery process.

Although the junior explorers currently only have 0.6 years of cash reserves available

(versus the norm of 1-2 years), they have a long history of raising additional funds from

shareholders. As a consequence, many junior companies may continue to operate for 10-20

years or more. This means that Junior Explorers can fund work over the full five years

of exploration tenement’s life.

However to raise the necessary funds, the company must deliver a steady string of good

news – with the promise an eventual giant discovery. To do this they need good funding and

access to good ideas and good tenements. Government plays a pivotal role in ensuring this

happens.
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"Survival rates and financial performance of Australian junior explorers"

APPENDIX A: DEFINITIONS

Company types

Junior Explorers - refers to those companies that have limited (or no) revenue

streams to finance their exploration activities. Instead the principal means of funding

exploration is through equity finance.

Small Producers - are companies with one small mining operation. They typically

have sales revenues of <US$50m pa.

Moderate Producers - are companies with one or two mining operations to fund

their exploration activities. They typically have sales revenues of around US$50-

500m pa.

Major Producers (Single) - are companies with multiple mining operations that

generate sufficient cash flows to internally fund and develop large mining projects on

its own. They tend to be focused on only 1-2 commodities. They have sales

revenues >US$500m pa. A current example of this company type would be Newcrest

Mining Ltd18.

Major Producers (Multi) - are those Major Companies with a spread of mining

operations and expertise across a broad range (ie >3) of different commodities. They

have sales revenues >US$500m pa. An example of this company type would be

BHP Billiton.

As a simplification for the current study, the Major Producers (Single) and

(Multi) have been merged together to form one category.

State Owned Companies - generally refers to mines owned and managed by the

National Government. It also refers to discoveries made by Government geologists.

This is often the case in the Former Soviet Union and in China.

Oil Companies - generally refers to companies who main activity is oil & gas

exploration and production. In the 1970’s a number oil companies (like BP, Shell and

Chevron) were actively exploring for minerals.

Private/Unlisted Companies – are companies not publicly trading on the Stock

Exchange. They rely on their own internal cash flows and/or the private shareholders

for funding exploration. A local example of such a company is Cristal Mining which

operates a number of mineral sand mines in western NSW.

18
Note: At the time of discovering Cadia (1993) and Ridgeway (1996), Newcrest was actually a “Moderate-sized” producer.

It has subsequently grown into a Major Producer.
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Prospectors – these are individual people (usually with no formal geological skills)

that self-fund their own exploration efforts. They are associated with many of the

discoveries in the early part of NSW’s mining history.

Deposit Size

The various size classifications are based on the deposit’s “pre-mined resource”.
This is the current published Measured, Indicated & Inferred Resource (as defined by
JORC) plus cumulative historic production (adjusted for mining and processing
losses).

Giant-sized deposits
>6Moz Au, >1Mt Ni, >12 Mt Zn+Pb, >300Moz Ag, >125 kt U3O8,
and >5Mt Cu or its equivalent in-situ value for other metals

Major-sized deposits
1-6Moz Au, 0.1-1Mt Ni, 2.5-12 Mt Zn+Pb, 50-300Moz Ag, 25-125 kt U3O8,
and 1-5Mt Cu or its equivalent in-situ value for other metals

Moderate-sized deposits
100koz-1Moz Au, 10-100kt Ni, 250kt-2.5Mt Zn+Pb, 5-50Moz Ag, 5-25kt U3O8,
and 1-5Mt Cu or its equivalent in-situ value for other metals

Minor-sized deposits
10-100koz Au, 1-10Kt Ni, 25-250kt Zn+Pb, 0.5-5Moz Ag, 0.5-5kt U3O8,
and 10-100kt Cu or its equivalent in-situ value for other metals

In situations where a JORC-defined Resource has not been reported, the Consultant
made a judgment call on the general size range of the deposit

Discovery Date

The discovery date refers to when the deposit was recognised as having significant
value. This is usually set as the date of the first economic drill intersection.

It should be noted that a review of the discovery history of the deposit may show that
there were small-scale workings on the site. For purposes of this study, if there is a
order-of-magnitude step change in the known endowment of the deposit (ie from 100
kt to >1 Mt Cu, the date of the upgrade is viewed as the discovery date for the main
deposit. A separate record will be made of the earlier discovery - with the mine name
usually having the suffix "(OLD WORKINGS)". An example of this would be Cadia –
where small scale copper mine existed back in the 1880s.

Camps

Camps are a collection of deposits sharing a common proximal location and geology
- and they usually share a common processing facility.

When a set of mines is owned by a single company, the reported endowment often
refers to the entire camp. To prevent "double-counting", any high-level analysis on
discovery and endowment should only include the figure for the camp total.
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Tiers

These measure the “quality” of the project.

Tier-1 deposits are “World-Class” or “Company-making" mines. They are large, long

life and low cost.

Using long run commodity prices it generates >US$500-1000m pa of revenue (i.e.

>200 ktpa Cu or >800 kt Zn+Pb or >5ktpa of U3O8 or >250 koz pa Au) for >20 years

and is in the bottom quartile of the cost curve. It has very robust economics and will

be developed irrespective of where we currently are in the business cycle and

whether the deposit has been fully drilled out. The resource is of a size/quality that it

creates multiple opportunities for expansion.

Broken Hill, Cadia Hill and Cadia East are examples of a Tier-1 deposit.

As at January 2013, Tier-1 deposits have a risk-adjusted NPV at the Decision-to-

Build stage19 of >US$1000 million. The expected value is estimated to be ~US$2000

million20 (in constant 2013 Dollars).

Tier-2 deposits are “Significant” deposits - but are not quite as large or long life or as

profitable as Tier 1 deposits. I.e., it only meets some of the Tier 1 criteria.

Typically, Tier-2 deposits are economically attractive/profitable in all but the bottom of

the business-cycle, but have limited "optionality" because of modest size and mine

life.

It is noted that over time, through additional delineation and/or changes in costs or

business risk some Tier-2 deposits may ultimately become Tier-1 deposits.

As at January 2013, Tier-2 deposits have a risk-adjusted NPV at the Decision-to-

Build Stage of US$200 - $1000m, with an expected value of ~US$500 million (in

constant 2013 Dollars).

Ridgeway and Northparkes are examples of a Tier-2 deposit.

Tier-3 deposits are small and/or marginal deposits (most deposits found fall into this

category) While they can be profitable – at best they don’t meet more than one of the

Tier-1 criteria.

Typically these projects only get developed during the top of the business cycle

and/or developed only if they are satellite operations to an existing business (i.e. they

would never be developed as a stand-alone mine). Using long run price forecasts

Tier-3 deposits have NPV's between $0-$200m at the decision-to-build stage. The

expected value is estimated to be ~US$80 million (in constant 2013 Dollars).

19
The Decision-to-Build stage refers to the decision-point at which sufficient information is available for the company to

commit to building the mine, i.e. after the drill-out and feasibility study is completed. It point is typically several years after

the original discovery date.

20
The valuations are based on using long run commodity prices, and are indicative only.
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The CSA and Peak Mines and Tritton are examples of a Tier-3 deposit.

Tier-4 deposits are large but uneconomic projects. Using long run price forecasts,

the deposit has a negative NPV at the decision-to-build stage and is unlikely to be

developed (even at the top of the business cycle). Notwithstanding the poor

economics, due to the potential to discovery better mineralization on-site and/or

higher commodity prices, they do have a (small) option value. Consequently, they

have been assigned a notional value of US$10 million (in constant 2013 Dollars)

Note: Tier numbers are generally only applied to deposits that are >= “Major” in size

Unclassified deposits. For purposes of the study, MinEx Consulting has assigned

a notional value of US$10 million (in constant 2013 Dollars) to those Moderate-sized

deposits that were too small/marginal to be assigned a Tier classification. This figure

was based on the typical enterprise value (derived from the market cap less cash on

hand) for Junior Companies with projects of this size.

Project Stage

Greenfields Exploration – refers to exploration projects carried out in areas where

only minimal (or no) work has been carried out before (or the previous work was

focused on a different commodity type or deposit style. type in areas of limited

exploration.

Given that there are no existing mining operations in the immediate area, the

discovery will need to be developed as a stand-alone new operation.

Brownfields Exploration – is all exploration (regardless of stage) at or immediately

around an existing mine site owned by the company. It includes the search for

satellite ore bodies within an economic transport distance of the operating mine. It

excludes expenditures on production geology (for mine scheduling purposes) or

confirmation drilling on the producing ore body (which is focused on upgrading

Resources into Reserves).
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Table 2 and Figure 8 in the main report were compiled using the following definitions

from SNL:

Grassroots – Projects at the earliest stage; where tenements have been granted but

have not been explored in any detail. Specific mineral targets are yet to be identified

and tested.

Exploration – Fieldwork has been carried out and indications of potential

mineralization have been identified.

Advanced Exploration – The project has advanced to the stage where specific

targets have been drill tested, resulting in the identification of mineralization (and

possibly a JORC defined Resource).

Pre-Feasibility/Scoping – A JORC Resource has been reported and work is

underway to assess the technical and commercial merits of the project.

Feasibility Study – Detailed work is being carried out to fully assess the technical

and economic viability of the project. Concurrently work is being carried out on the

social and environmental aspects of the project, with a view of building a mine.

Construction – A decision has been made to build the mine. Typically it takes 1-2

years to build it.

Operating – The mine is in production.

Care & Maintenance - The mine is temporarily shut down. This is most often due to

high costs and/or low commodity prices. The expectation is that the mine will

eventually reopen when market conditions improve.
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APPENDIX B: TABLE OF SIGNIFICANT NON-BULK MINERAL DISCOVERIES IN NSW: 1990-2014
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APPENDIX C: DEVELOPMENT HISTORY, PRODUCTION RATES AND CURRENT RESERVES AND RESOURCES

FOR MINES & PROJECTS IN NSW (>100 KTPA ORE) - AS AT JUNE 2015
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APPENDIX C: continued ….

Time-Line for Mines in NSW (>100 ktpa ore)

Note: Chart excludes 17 small mines that produce <100 kt pa of ore.


