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Definitive Engineering Study Confirms
Robust Economics for Ranobe Mine
•

Low-risk, long-life, high-grade, low-capital and high margin Project;

•

Maiden Ore Reserve of 161Mt @ 8.20% Total Heavy Mineral (THM) in ‘Starter Pit’;

•

Annual production of 407,000 tonnes of Ilmenite and 44,000 tonnes zircon rich concentrate;

•

Total production of 12.4 Mt THM from the 21 year mine life ‘Starter Pit’;

•

Development capital cost estimate US$192 M

•

NPV10 US$257 million, average price US$169/t for ilmenite and US$1206/t for concentrate;

•

IRR 27%

•

Life of Mine free cash flow (post-tax real) US$1.033 billion

•

Payback of 3 years;

•

First production second half 2014;

•

Total Mineral Resource of 959 Mt at 6.1% THM for 58.5 million tonnes THM;

•

Initial Starter Pit development secures long term optionality of the Toliara Sands Project.

“The Definitive Engineering Study has confirmed the long life, high grade, low capital and high
operating margin value proposition of the proposed Ranobe mine development. We have an
execution plan to deliver first production by the second half of 2014 and we are now focussing on
achieving the optimum balance of pre-paid off-take, strategic partner and equity investment.” said
Bruce Griffin, World Titanium Resources’ Chief Executive. “What is most satisfying about the
outcome of this study is that it unequivocally establishes that Ranobe is a robust, straightforward to
implement project. The Ore Reserve, at 161 million tonnes at 8.20% THM, is a truly terrific billion
dollar starter pit. This is just part of the much larger Mineral Resource of more than 959 million
tonnes at 6.10% THM in the Licence area. With the refinements that we have engineered into the
export facilities, we will now have the flexibility to scale up the initial operation, into a larger and
truly world class mineral sands operation.”

World Titanium Resources Ltd (ASX:WTR) is pleased to announce the results of the Definitive
Engineering Study (DES) for the Ranobe Mine, which is situated near the south western coast of
Madagascar (Figure 1). The Ranobe Mine will be the initial operation of the Toliara Sands Project.
The DES has confirmed that a low capex, low technical
risk and simple mineral sands operation can be built
using proven technology.
A simplified flow sheet for the mine is shown in Figure
2. It envisages utilising a simple mining and processing
route at 8Mt of ore per annum beginning in the second
half of 2014.
The ore zone in the deposit ranges between 2–30
metres in depth and will be mined by two Front End
Loaders (FEL). FEL mining provides a high degree of
flexibility and will be able to selectively sequence and
mine the higher-grade parts of the deposit to maximise
the project cash flow.
Ore mined by the FELs will be fed to mining units and
pumped to the primary concentrator, the Ranobe ore
has low slimes content, less than 5%, which should
assist the concentration of the ore feed. The
concentrator has four stages of spirals and a hydrosizer
to produce a heavy mineral concentrate.
The final heavy mineral concentrate, which will have a
grade of 92% heavy mineral, will be stockpiled before
being fed into the mineral separation plant. The
mineral separation plant will use conventional mineral
sands separation equipment to produce final products
consisting of primary ilmenite, secondary ilmenite and a
valuable non-magnetic concentrate containing zircon
and rutile.
The ilmenite circuit is a combination of magnetic
separators and high tension rolls to produce 326,000
tpa of saleable sulphate Ilmenite and 81,000 tpa of
Figure 1 – Location map showing the Ranobe Mine
saleable chloride Ilmenite.
within Toliara Sands Project

The non-magnetic circuit will utilise gravity separation
(spirals) and magnetic separation to produce 44,000 tpa of saleable zircon and rutile rich
concentrate.
All products will be transported, via a planned dedicated 55-kilometre long haul road, to a bulk
loading facility, located north of the existing town and port of Toliara.
The Ilmenite products will be bulk loaded via a dedicated bulk-export jetty, which will be established
as part of this development. The zircon and rutile concentrate will either be bulk loaded via the same
facility or loaded into containers for export from the existing Port of Toliara. The proposed
dedicated jetty is sufficiently deep for larger vessels up to Handymax and Supramax size.
The initial Starter Pit development is valuable in its own right. At the same time it secures the long
term options to expand, extend the life, and add value to products. The haul road plus dedicated
jetty export option provides inherently expandable infrastructure and maximises the potential to
incrementally scale up the operation to fully exploit the 959 million tonnes at 6.10% THM Mineral
Resource. Once the starter pit has become well established these options will be progressed.

Figure 2 – Simplified schematic showing major processes in the Ranobe Mineral Sands mine

Capital and Operating Cost Estimates
A key component of the definitive engineering study was the compilation of capital and operating
cost estimates.
The capital estimate of US$192 million covers the design, procurement, management, construction
and commissioning of the mining unit, primary concentrator, mineral separation plant, export
facilities and infrastructure. This total includes US$32 million in project contingency.
Additional geotechnical and marine studies are required to finalise the design study for the
dedicated jetty. These studies will determine the piling requirements for the jetty. The port
consultants quantified the range of possible outcomes for the cost of piling. When this range is taken
into account the total capital cost will be between US$188 million and US$200 million with a base
case of US$192 million.

Operating cost estimates have been developed over the life of the project. The average annual
operating cost is US$51.7million equivalent to US$116 per tonne of product. Power and fuel account
for 30%, contract mining 22% and labour 13% of annual operating costs.
Working capital for operational labour prior to start-up, operating costs prior to the first sales
revenue being received and other owners’ costs is estimated at US$24 million.
Project Economics
Project economics on the ‘Starter Pit’ operation are very attractive with the mine expected to deliver
the following financial outcomes:1
Development Capital
Working Capital
Operating Cost
NPV (at 10% discount rate)
Including terminal value
IRR
Capital Payback Period
Average annual free cash flow
Life of Mine Free Cash Flow (post-tax real)

Unit
US$ M
US$ M
US$/t of product
US$ M
US$ M
%
Years
US$ M per annum
US$ M

Value
192
24
116
257
49
27
3
49
1033

Execution plan - first production in 2014
Engineering Studies and Execution
Minor engineering work will continue until the end of 2012 with the focus on preparing the tender
for project engineering, procurement, construction and management (EPCM).
Additional studies, in particular the geotechnical and marine studies for the jetty, required for the
detailed design will be completed prior to the beginning of 2Q 2013, when Front End Engineering
and Design should start.
The Environmental and Social Impact Report (ESIR) and Social and Environmental Management Plan
(SEMP) are currently being drafted. Following a public consultation process later this year they will
be submitted for approval. Final environmental approval is currently expected to be received in the
first quarter 2013.
The development execution plan assumes a 6 month engineering and procurement phase followed
by 12 months of construction. Assuming the development phase commences during Q2 2013 then
commissioning and first production should be achieved in Q4 2014.
Project Financing
The Company is continuing to explore customer pre-payment and strategic partner investment, at
both the asset and the corporate levels, to partially fund the development capital.
The balance of funding is expected to come from an equity raising later in 2012 or early 2013 but will
only be undertaken once the capital requirement and funding from other sources has been defined.
At the end of June 2012, the company had $9.9 million in cash, sufficient to fund all predevelopment activities and to maintain the Company’s presence in Madagascar and corporate
activities until at least the end of 2013.

1

Annual average commodity prices (FOB ): Ilmenite US$169/t (blended price for sulphate and chloride ilmenite) and Zircon
and Rutile rich concentrate US$1206/t (assumes 75% of the contained value reflecting a processing discount).

DES report
A more complete project description and a summary of the financial and other outcomes and
findings of the DES may be found in a report lodged with the ASX on xx August 2012.
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About World Titanium Resources
World Titanium Resources (ASX:WTR) is an Australian listed mineral sands company that owns 100%
of the Tier 1 Toliara Sands Project in Madagascar, which includes a current Mineral Resource of
959Mt grading 6.10% total heavy mineral (THM) at Ranobe.
Phase 1 will focus on mining a 161Mt Mineral Reserve at an average grade of 8.20% THM. Phase I is
estimated to produce 407,000 tonnes of ilmenite and 44,000 tonnes of zircon and rutile rich
concentrate per annum over an initial 21 year mine life.
The Mineral Resource at Ranobe could potentially sustain a ~100 year mine life at the initial planned
production rates. The Toliara Sands Exploration permits at Ranobe, Ankililoaka, Basibasy and
Morombe contain a total exploration target in excess of 4,700Mt of mineralisation2.
Competent Person Statement
The information in this report that relates to Mineral Resources and Ore Reserves is based on
information compiled by Diederik Speijers who is a Fellow of The Australasian Institute of Mining and
Metallurgy and is employed by independent consultants, McDonald Speijers. Mr Speijers has
sufficient experience which is relevant to the style of mineralisation and type of deposit under
consideration and to the activity he is undertaking to qualify as a Competent person as defined in the
2004 Edition of the ‘Australasian Code for Reporting of Exploration Results, Mineral Resources and
Ore Reserves’. Mr Speijers consents to the inclusion in this report of the matters based on his
information in the form and context in which it appears.

2

These Exploration Targets are at an early stage of evaluation, and the potential quantity and grade remain conceptual in
nature. At his stage there has been insufficient exploration to define Mineral Resources and it is uncertain if further
exploration will result in the determination of Mineral Resources greater than that already defined.

Ranobe Ore Reserve and Mineral Resource Statements
Tonnes
Mt

Heavy Minerals
%
Mt

Slimes
%

Mineral Assemblage (% in HM)
Ilmenite
Rutile
Zircon

Proved

148

8.12

12.0

4.02

72.3

2.4

5.5

Probable

13

9.18

1.2

3.65

72.1

2.3

5.4

Total

161

8.20

13.2

3.99

72.3

2.4

5.5

Slimes
%

Mineral Assemblage (% in HM)
Ilmenite
Rutile
Zircon

Table 1: Ranobe Ore Reserve Statement.
Tonnes
Mt

Heavy Minerals
%
Mt

Measured

209

7.59

15.9

4.01

72.2

2.4

5.6

Indicated

226

6.12

13.8

4.00

71.8

2.2

5.6

Inferred

524

5.50

28.8

4.40

72.3

2.3

5.6

Total

959

6.10

58.5

4.22

72.2

2.3

5.6

Table 2: Ranobe Mineral Resource Statement.

