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2 Project rationale 

 Introduction 

This chapter describes the rationale for the proposed Fingerboards Mineral Sands Project (the 

project) and discusses policy that underpins mineral resources development in Victoria, and how the 

project responds to the objectives of this policy. The global significance of the Fingerboards resource, 

the uses and market demand for mineral sands (such as zircon, rutile and other rare earth minerals), 

and the economic benefits of the project are also discussed. 

This chapter responds to the environment effects statement (EES) scoping requirements from the 

Department of Environment, Land, Water and Planning (DELWP), specifically the following 

requirements from Section 3.2 and Section 3.3: 

“Overall, the main report should include the following: 

… a description of the entire project, including its objectives, rationale, key elements, associated 

requirements for new infrastructure and use of existing infrastructure.” 

“The project description should canvass the following: 

 … Contextual information on the project, including its objectives and rationale, its relationship to relevant 

statutory policies, plans and strategies (if relevant), including the basis for selecting the area proposed to be 

mined within the broader mineral sands deposit and implications of the project not proceeding.” 

The draft evaluation objective relevant to this chapter is: 

“Resource development – to achieve the best use of available mineral sands resources, in an economic and 

environmentally sustainable way, including while maintaining viability of other local industries.” 

 Mineral sands in Victoria 

Victoria is a proven mineral sands province that provides a valuable contribution to the Australian 

mineral sands industry. Since the 1990s, the state has played a significant role in Australia’s 

production of mineral sands. In 2012, Victoria was estimated to have 34.5% of Australia’s economic 

demonstrated resource1 of zircon and nearly 42.8% of Australia’s rutile (Australian Government, 

2012). 

The project is a significant opportunity to further enhance the mineral sands industry in Victoria, 

including into a new province, and to grow the Victorian and East Gippsland economies by creating 

significant new opportunities for employment and procurement. 

State government policy encourages the sustainable exploitation of mineral resources. The Mineral 

Resources (Sustainable Development) Act 1990 (Vic) (MRSD Act) is the principal legislation 

regulating mining in Victoria. Its purpose is: 

 …to encourage economically viable mining and extractive industries which make the best use of resources in 

a way that is compatible with the economic, social and environmental objectives of the State. 

  

 

 

1  Australia’s Bureau of Statistics defines economic demonstrated resource as ‘a measure of the resources that are established, 

analytically demonstrated or assumed with reasonable certainty to be profitable for extraction under defined investment 

assumptions’. 
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One of the objectives of the MRSD Act is:  

…to encourage and facilitate exploration for minerals and foster the establishment and continuation of mining 

operations…. 

The Victoria Planning Provisions, which are incorporated in the East Gippsland Planning Scheme, set 

out the state planning policy for resource exploration and extraction (Clause 14.03-15). The policy 

objective reflects the MRSD Act’s objectives as follows: 

To encourage exploration and extraction of natural resources in accordance with acceptable environmental 

standards…. 

The project aims to deliver on this objective by developing the Fingerboards resource (see Figure 1.1, 

Chapter 1: Introduction) of the Gippsland Basin mineral sands province in East Gippsland. The 

development of the Gippsland Basin mineral sands province is a natural extension of mineral sands 

development in Victoria, which has focussed to date on the Murray Basin mineral sands province in 

the northwest of the state. 

The project has been assessed against the legislative and policy requirements set by the Victorian 

and Commonwealth governments (see Chapter 5: Regulatory Framework). The design of the project 

has evolved through the assessment process, and mitigation measures have been developed so that 

the project is compatible with the state’s economic, social and environmental objectives. 

The project will mine the most economic and accessible ore within the Glenaladale deposit. The mine 

is a standalone project and is independent of other possible mineral sands developments that Kalbar 

or a third party may undertake in the future. Kalbar does not intend to pursue other mining operations 

in the Glenaladale deposit during the operational life of the Fingerboards mine. The Fingerboards 

Mineral Sands Project is economically viable as a standalone project and is not dependent on the 

broader resources within the Glenaladale deposit. 

Future plans to develop the Glenaladale deposit will be subject to separate environmental impact 

assessment and approvals processes. Such assessments would consider potential cumulative effects 

with the Fingerboards Mineral Sands Project, and other relevant projects at the time. Such future 

projects do not need to be (and cannot be) assessed as part of this EES. 

Kalbar will continue to explore and assess the potential mineralisation within its existing retention and 

exploration licence areas (Figure 2.1) in accordance with the company’s licence conditions. Kalbar will 

either relinquish or renew each licence in accordance with conditions depending on the findings of this 

exploration work and associated feasibility studies. If mineralisation within these licence areas 

warrants development of a new project, it would be subject to a separate environmental assessment 

and approvals process, including assessment of potential cumulative impacts. 

 A globally significant resource 

The Glenaladale deposit is a world-class mineral sands deposit with high grades of zircon, rutile, 

ilmenite and rare-earth minerals. These minerals are collectively referred to as ‘heavy minerals’, 

because of their high density compared to quartz. 

The estimate of compliant resource for the project (made in accordance with the Australasian Code 

for Reporting of Exploration Results, Mineral Resources and Ore Reserves (JORC, 2012) is globally 

significant in terms of size and assemblage (the relative proportion valuable heavy minerals, zircon, 

rutile, ilmenite and rare-earth minerals, found in the ore). 
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2.3.1 Geology 

Erosion of the Australian Alps over the last 10 million years has formed many mineral sands deposits, 

including the Glenaladale deposit. Mineral grains eroded from the Alps were carried down to the 

ocean’s edge where they settled to later be formed into deposits through wave and tidal action, 

concentrating the heavy minerals in enriched layers. 

The Glenaladale deposit is a large Pliocene-age (the period between 2.6 and 5.3 million years ago) 

mineral sands deposit situated in Gippsland in eastern Victoria. The deposit lies on the northern edge 

of a marine basin, the Gippsland Basin, with the Great Dividing Range rising to the north. The area is 

characterised by plains incised by surface water channels within which the marine sands have been 

exposed and subject to intense erosion and gully formation. Terraces of river gravels occur within and 

adjacent to the Mitchell River valley to the east of the project area. 

The mineralisation (source of the mineral sands) is found within a thick sequence of over 

100 metres (m) of the Pliocene-age Coongulmerang Formation – an unconsolidated, uniform, well-

sorted, fine, silty sand which was formed in a shallow marine setting. 

Within this mineralised sequence, two distinct sand deposits occur – the upper sands and the lower 

sands (Figure 2.2). The upper sands are between 0- and 30-m-thick and consist predominantly of fine 

silty sand to clayey silts and sands. These sands contain low grades (1 to 3%) of heavy minerals. The 

lower sands are up to 100-m-thick and consist of fine silts, minor clay lenses and fine sandy layers, 

within which zones up to 50-m-thick contain low grades (1 to 4%) of heavy minerals. Significant 

variation in the occurrence and concentration of minerals occurs within the lower sands. 

A significantly enriched layer lies unconformably on the lower sands at the base of the upper sands. 

This layer is referred to as the marker unit and is of very high grade, averaging about 3.5% zircon. 

The marker unit lies close to the surface over a wide area (about 30 square kilometres (km2)) and is 

only a few metres thick (see Figure 2.2). 

2.3.2 History of the Glenaladale deposit 

The Glenaladale deposit was discovered by Rio Tinto in 2004 and was the first significant mineral 

sands discovery made in Gippsland. Rio Tinto carried out extensive geological, metallurgical and 

feasibility studies until the Gippsland Heavy Mineral Project was acquired by Kalbar in 2013. Kalbar’s 

exploration activity has increased the estimated size of the Glenaladale deposit from 1.7 to 2.7 Bt of 

heavy mineral-bearing ore, cementing its position as one of the largest mineral sands deposits in the 

world. 

Kalbar completed a prefeasibility study for the project in May 2017 and a bankable feasibility study in 

August 2018. These studies are an important part of the mining cycle and evaluate whether a mineral 

resource can be mined economically. Both studies showed that the proposed mine would be capable 

of providing a significant and sustainable supply (over the life of the mine) of zircon, titanium and rare-

earth minerals to world markets. 

The feasibility studies have allowed Kalbar to define a JORC 2012 reserve estimate for the project of 

173 Mt of ore, grading at 1.2% zircon, 1.9% titanium dioxide and 0.11% total rare-earth oxides. This 

estimate has formed the basis of Kalbar’s operational and financial plans for the project. 

The global significance of the Glenaladale deposit (and the Fingerboards resource) can be seen in its 

comparison to other mineral sands operations and undeveloped projects worldwide, as shown in 

Figure 2.3. 
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2.3.3 Resource value and economic drivers  

The Fingerboards resource has some of the highest grades of zircon currently known globally. The 

heavy mineral assemblage of the marker unit is rich in zircon and rutile, the most valuable of the 

mineral sands, and is the key economic driver of the project. Overall, the assemblage is around 90% 

valuable heavy minerals, making it ideal for concentrate exports. 

Based on prevailing prices, the ore has an estimated value of A$27 per tonne, well above the total 

operating cost of A$13.50 per tonne of ore. The ratio of ore value to cost rank the project very highly 

compared to both existing and undeveloped mineral sands projects globally. 

TZMI, a leading consultant within the mineral sands industry, undertook ‘inducement analysis’ to 

determine the product pricing required for the project to be developed at its expected level of capital 

investment, and still make a targeted internal rate of return on that investment. For comparison, eight 

other advanced mineral sands projects (with zircon as their dominant revenue stream) were also 

analysed. The Fingerboards Mineral Sands Project was found to have the lowest inducement price of 

all the projects analysed. 

 Mineral use and markets 

Mineral sands minerals are used in a wide variety of products for which there are few substitutes. A 

substantial market demand exists for the minerals to be extracted by the project. 

2.4.1 Mineral use 

Mineral sands minerals are used in a range of everyday products including tiles, paint, plastics, 

sunscreen and foodstuffs. The minerals are important for high-tech industries with uses in renewable 

energy. 

Zircon is by far the most important and valuable of the minerals to be extracted by the project. Over 

50% of zircon produced globally is used in ceramics applications with the biggest use in tiles, 

bathroom fixtures and tableware. Zircon is also used in high-tech applications such as joint 

replacements, for abrasion resistance, and in solid oxide fuel cells. 

Rutile and ilmenite are generally converted into titanium dioxide or titanium metal. Titanium dioxide is 

used in paints and plastics (replacing lead oxide in paint). Many products in daily use contain titanium 

dioxide including toothpaste, sunscreen and white paper. Titanium metal is lighter than many other 

comparable metals and is used to lighten the weight of products such as sporting and medical 

equipment like hip replacements, and in the aerospace industry. 

Rare-earth minerals are a group of elements that are rare to find in economic concentrations. The 

Fingerboards resource is rich in the highly valuable rare-earth elements neodymium, praseodymium, 

dysprosium and terbium. These metals are essential to in producing high-tech mobile technology, 

medical applications, temperature magnets used in windfarms, and electric vehicles. 

2.4.2 Markets and demand 

Zircon and titanium dioxide feedstock markets are often referred to as higher value speciality material 

markets, compared to bulk commodities. The underlying demand for zircon and titanium dioxide is 

partly driven by growth in the gross domestic product (GDP) per capita in key geographic markets. 

Shorter-term demand cycles are often linked to the construction industry (where heavy minerals are 

used as key raw ingredients in coatings and surfacings). The dynamics of the two markets often 

diverge based on individual supply and demand trends, volatility of pricing, substitution of products, 

and the introduction of new projects which all influence overall supply. 
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The global zircon market (just under 1.2 Mt in 2018) is forecast to grow at over 2.5% per year over the 

next 10 years. The global demand growth for zircon will be largely driven by its use in ceramic and 

similar applications. The fastest growing market sector for zircon is the zirconia and zirconium 

chemicals sector, which has grown by about 10% per year over the last decade and is now the 

second largest market sector. 

This growth is likely to lead to a supply gap as existing resources are depleted along with a decline in 

grade and assemblage within existing mines. The project provides an opportunity for Kalbar to help 

meet this supply gap through mining of a high value resource. Kalbar has modelled global zircon 

supply and demand, which predicts a significant gap in the global supply and demand of zircon 

(Figure 2.4). New zircon mining projects, like the Fingerboards Mineral Sands Project, are needed to 

close the predicted supply gap. 

China has become the largest consumer of zircon and accounts for 47% of global demand. The 

country has limited resources of zircon and high demand for ‘high-tech’ goods and componentry. A 

growing zircon concentrate market has emerged in China arising from the shortage of zircon 

resources and rapid growth of concentrate exports from Indonesia between 2008 and 2012, which led 

to the construction of numerous mineral processing facilities in China. 

China’s demand for high grade zircon concentrate and the availability of mineral processing facilities 

create a niche market opportunity for Kalbar. The project is expected to export up to 130,000 tonnes 

per year of zircon, nearly 10% of annual world production, to markets in China and southeast Asia. 

The rare-earth minerals market is quite distinct from the zircon and titanium dioxide markets. Not only 

is the total market size far smaller, but the applications for the rare-earth minerals are even more 

‘high-tech’ and varied. Like the titanium and zircon markets, the consumption of rare-earth minerals 

(and therefore demand) is dominated by China. 

Overall, the underlying demand for mineral sands products is unlikely to be met by global supply, 

despite new projects coming online within the next five years. Kalbar’s exposure to price volatility in 

the market is buffered by the growing supply gap for zircon (and rare-earth products) and the off-take 

agreements already in place between Kalbar and well-established end-users of product in Asia. 

 Project benefits 

2.5.1 Economic benefits 

Based on the findings of Kalbar’s bankable feasibility study, the project is expected to generate 

A$4.9 billion in revenue at forecast prices and exchange rates, and is estimated to generate a total 

net cash flow of over A$1.55 billion over the life of the mine. Capital expenditure in establishing the 

project will be approximately A$190 million. This investment is expected to be paid back within the 

first few years of operation. 

For Victoria, the net benefits are estimated to be A$393 million in net present value terms. About 

A$159 million will derive from company tax and royalties and A$234 million in indirect benefits to the 

local workforce and suppliers. Total company tax paid over the life of the project is expected to be 

over A$650 million. 

Over 200 jobs are expected to be created during the peak construction period and approximately 

200 direct full-time jobs during ongoing operation of the mine. 
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Direct labour is expected to cost approximately A$7.8 million annually. About 80% of the workforce 

will be sourced locally within East Gippsland. Contract labour (mainly for mining and logistics, as well 

as IT support, cleaning services and maintenance support) is expected to be worth approximately 

A$22 million per year. A further A$30 million per year is expected to be paid to regional businesses 

for goods and services required to construct and operate the project. 

The economic benefits of the project are discussed further in Section 9.13: Socioeconomic. 

2.5.2 Local benefits 

Development of the project has the potential to bring procurement opportunities to the local area and 

the broader region for businesses supplying goods and services to the project. Goods and services 

could be supplied in areas such as machinery and equipment, health, transportation, food, 

accommodation, hospitality, and fertilisers and/or seed. Kalbar’s Local Content Guidelines will set out 

the approach to enhancing the potential benefits of the project to local communities including through 

the purchase of locally sourced goods and services where practicable. Economic modelling estimated 

the net economic benefit to local suppliers servicing the project to be $209.4 million. 

Kalbar will, as a preference, employ local and regionally based personnel where practicable. 

Partnerships will also be established with training providers and industry networks prior to 

commencement of construction for the project to help maximise the potential employment 

opportunities the project will bring to the local area. 

A community fund will also be established to support community events and initiatives that encourage 

social interaction, such as through sporting teams and community festivals. Kalbar will support an 

annual local community event aimed at attracting visitors to the region, such as a harvest festival, 

and/or will support the existing East Gippsland Veg Innovation Day. 
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