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FORWARD LOOKING STATEMENTS
Certain information contained in this report, including any information on MDL’s plans or 
future financial or operating performance and other statements that express management’s 
expectations or estimates of future performance, constitute forward-looking statements.

Such statements are based on a number of estimates and assumptions that, while considered 
reasonable by management at the time, are subject to significant business, economic and 
competitive uncertainties. MDL cautions that such statements involve known and unknown 
risks, uncertainties and other factors that may cause the actual financial results, performance 
or achievements of MDL to be materially different from the company’s estimated future results, 
performance or achievements expressed or implied by those forward-looking statements.

These factors include the inherent risks involved in exploration and development of mineral 
properties, changes in economic conditions, changes in the worldwide price of zircon, ilmenite 
and other key inputs, changes in the regulatory environment and other government actions, 
changes in mine plans and other factors, such as business and operational risk management, 
many of which are beyond the control of MDL. 

Except as required by applicable regulations or by law, MDL does not undertake any obligation 
to publicly update, review or release any revisions to any forward looking statements to reflect 
new information, future events or circumstances after the date of this report.

Nothing in this report should be construed as either an offer to sell or a solicitation to buy or  
sell MDL securities.

Expressed in United States dollars unless otherwise stated.
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2014 HIGHLIGHTS

DURING 1Q
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JUNE
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GCO

Grande Côte construction completed:

MILLION  
MAN HOURS OF WORK
LTI RATE = 0.2711

A key part of the strategic vision:

1ST
ILMENITE SHIPMENT
COMPLETED TO  
TIZIR TITANIUM & IRON 

The Sikkerhetsprisen 2013  
for health & safety excellence

TIZIR TITANIUM 
& IRON AWARDED:

PRODUCTION OF ON-SPEC 
PREMIUM ZIRCON

MINING COMMENCED 
AT GRANDE CÔTE

SUCCESSFUL COMMISSIONING  
OF MINERAL SEPARATION PLANT

DURING 3Q

MSP
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CHAIRMAN’S REPORT

Dear Shareholder,

During the past year, your Company has made 
substantial progress towards completing its 
near term strategy of becoming an integrated 
mineral sands producer with a global footprint. 
The benefits of the 2011 transaction with 
ERAMET are currently being realised as MDL  
and its shareholders are now able to take 
advantage of the synergies between its two 
producing assets, the Grande Cote mineral 
sands operation (‘GCO’) in Senegal and the  
TiZir Titanium & Iron ilmenite upgrading facility 
(‘TTI’) in Tyssedal, Norway.

In the context of a subdued mineral sands 
market, your Company’s achievements during 
2014 have been impressive. After nearly three 
years of construction and 11 million man hours, 
mining activities at GCO commenced in March 
of 2014 with production of finished goods 
following shortly thereafter. The ramp-up of 
GCO has encountered normal commissioning 
issues although we are optimistic that these 
interruptions are now behind us. GCO’s skilled 
and professional operations team is focussing  
all efforts to reach nameplate capacity  
during the third quarter of 2015.

The first shipment of ilmenite to Tyssedal  
was completed in late-October. 

This shipment was a significant 
moment in the history of MDL and  
the realisation of the initial vision  
that led to the establishment of TiZir.

To finance, construct and commission a mine in 
the current environment while simultaneously 
ensuring that TTI continues to be a steady 
performer is testament to the high quality and 
dedicated personnel at all levels of the TiZir  
Joint Venture and I thank them all.

This hard work will continue in 2015 as we seek 
to consolidate the position of TiZir as a preferred 
supplier of high quality mineral sand feedstock 
to our global customers. 

Key objectives for this year will include:
• successful ramp up of GCO to

nameplate capacity
• maximising benefits from the 

vertical integration of GCO and TTI
• completing the TTI furnace 

refurbishment and capacity 
expansion on-time and on-budget

Sourcing ilmenite from GCO together with the 
TTI refurbishment and expansion will create 
significant flexibility and important optionality  
for TiZir as it seeks to maximise returns for  
MDL and its shareholders through its ability  
to respond to changes in market dynamics.

I am also pleased to report that TiZir progressed 
a number of key sustainability targets in 2014 
including GCO’s rehabilitation programme (which 
occurs concurrently with mining) kicking off in 
earnest. GCO’s sustainability and community 
departments continued to reinforce relationships 
with the local community, as well as a range of 
government and not for profit organisations to 
progress community identified development 
goals. I am particularly delighted that TTI was 
awarded the Sikkerhetsprisen 2013 in June 
(2014), an award that recognises TTI’s impressive 
health and safety culture. Initiatives in 2015 will 
focus on innovations to reduce CO2 emissions at 
TTI and, at GCO, future initiatives are expected  
to increasingly focus on community capacity 
building programmes in the areas of agricultural 
practice and small business development.

I have had the pleasure of representing MDL  
as Chair of the TiZir Joint Venture since October  
2013. In addition to overseeing the important 
developments above, during my tenure, TiZir has 
also strengthened its management structures and 
practices, implementing committees in the areas 
of strategy & development, sustainability, finance, 
disclosure, audit and corporate governance.

MDL recorded an underlying loss for the year of 
$18.5 million primarily as a result of operating 
losses incurred at GCO as we ramp-up operations. 
Unfortunately, as with many of our colleagues in 
the mining industry, the decline in commodity 
prices has meant it is difficult to support current 
balance sheet values of assets. As such, TiZir 
has recognised a non-cash impairment loss of 
$110.8 million for the year ended 31 December 
2014. MDL’s share of this impairment amounted 
to $49.9 million and is the primary reason for the 
after tax loss of $71.7 million for MDL. While this 
result is disappointing, the assets that have 
been impaired primarily relate to non-cash 
mining reserves created on establishment  
of TiZir, and do not represent a cash outflow  
for the Company.

In December 2014, the Board took the decision  
to make the role of Managing Director redundant, 
resulting in Rick Sharp’s departure. The decision 
is part of an ongoing structural review of the 
Board that will set solid foundations for the 
Company’s future. On behalf of my fellow 
directors, I would like to take this opportunity  
to thank Rick for his efforts with MDL.

MDL has launched a rebranding campaign that 
will be progressively rolled-out during the year. 
The Company’s new logo and branding reflects 
its positioning as an integrated mineral sands 
player and its focus on the future.

I would like to take this opportunity to thank our 
valued shareholders and other key stakeholders 
for their continued support as we move forward 
together towards what I envisage is a bright future.

Nic Limb 
Chairman

‘ MDL is on its way to 
becoming an integrated 
mineral sands producer 
with a global footprint.’
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MDL OVERVIEW

WHY MDL?
MDL is positioned to grow shareholder value through:

• well located, high quality assets

• benefits of vertical integration

• operational flexibility to adapt to changing market conditions
and maximise returns

• quality Board with multi-jurisdictional operating experience
and historical knowledge of GCO and TTI

• strong capital structure

• partnership with ERAMET, a major global player in manganese 
and nickel mining & smelting.

90%

50% 50%

GCO
Mineral Sands Operation

TTI
Ilmenite Upgrading Facility

100%

Flexibility, optionality & quality assets drive corporate strategy, 
enhanced by risk awareness and environmental responsibility.

Securing offtake: With GCO regularly  
shipping its ilmenite to TTI, off-take of a  
majority of GCO’s production is secure.

Ensuring supply: On-stream production  
at GCO now provides greater long-term  
security of ilmenite supply for TTI.

Vertical integration: Integration of GCO and  
TTI limits MDL’s exposure to the lower value, 
volatile ilmenite market, while mitigating  
the risk profile of the business.

Strengthening flexibility: The combination of 
GCO’s ilmenite and TTI’s operational capacity 
enables the joint venture to provide both 
sulphate and chloride process feedstock 
for pigment producers, enhancing potential 
to maximise returns in the face of potential 
changes to market dynamics.

Advantageous logistics: GCO’s integrated 
logistics from mine-to-ship and the proximity 
of Senegal and Norway to customers in Europe 
and the eastern seaboard of the United States 
provide considerable logistical advantages. 

High quality zircon: Product output 
 from GCO is anticipated to represent 
approximately six to seven percent of  
world zircon production, a significant  
majority of which is high quality.

Competitive, high quality producer:  
Once GCO is at full production capacity,  
TiZir will be a competitive producer of high 
quality zircon and upgraded titanium slag, 
accounting for approximately seven percent  
of both zircon and titanium feedstock supply.

MDL is a growing mineral sands player through  
its 50% equity interest in TiZir Limited (‘TiZir’).

In 2011, MDL entered into a joint venture 
agreement with ERAMET, a French global 
resource company. Each entity owns 50%  
of TiZir.

TiZir owns two highly strategic assets –  
the Grande Côte mineral sands operation  
in Senegal, West Africa and an ilmenite 
upgrading facility in Tyssedal, Norway.

GCO is anticipated to produce on average 
approximately 85ktpa of zircon and 575ktpa  
of ilmenite (and small amounts of rutile and 
leucoxene) when in full production over an 
expected mine life of at least 25 years.

The TTI ilmenite upgrading facility smelts 
ilmenite to produce a high TiO2 titanium slag 
which is sold to pigment producers and a high 
purity pig iron which is sold to ductile iron 
foundries as a valuable co-product. The facility 
currently produces approximately 200ktpa of 
titanium slag and 110ktpa of high purity pig iron.

STRATEGY
2014 marked the realisation of a number of key elements of the strategic rationale of integrating 
two world class assets – GCO and TTI– through the TiZir joint venture transaction.

ABOUT US
Mineral Deposits Limited (ASX: MDL) is an Australian-based mining company in  
the business of mining, integrating and transforming mineral sands resources.
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ABOUT GRANDE CÔTE
Grande Côte is located on a coastal, mobile dune 
system starting approximately 50 kilometres 
north-east of Dakar, and extends northwards 
along the coast for more than 100 kilometres. 
The mineralised dune system averages four 
kilometres in width and contains largely 
unvegetated sand masses. The project area  
is 445.7 square kilometres.

Once GCO is at nameplate capacity, Senegal 
is projected to be one of the world’s largest 
producers of zircon and ilmenite.

BACKGROUND
GCO is the biggest single-dredge mineral sands 
operation in the world with operations managed 
by an experienced team focused on ramping-up 
production to reach nameplate capacity by the 
third quarter of 2015.

In September 2004, MDL was selected by 
the Government of the Republic of Senegal 
(‘RoS’) to explore and develop the Grande Côte 
Mineral Sands Project. A Presidential Decree 
was granted in 2007, providing MDL a Mining 
Concession of 25 years.

Ownership of GCO was transferred to TiZir  
as part of the MDL/ERAMET joint venture in 
late-2011. The RoS is a valued project partner, 
holding a 10% interest. 

Construction of GCO began in 2011 and was 
completed in March 2014 after 11 million man 
hours at a cost of $650 million. The project is 
based on a mine life of 25 years.

MINING AND PROCESSING
Mining operations at GCO are based on a non-
chemical, large scale, cost effective dredge 
mining operation, enabled by the consistent and 
free flowing orebody and ready access to water.

The dredge moves through the mobile coastal 
dunes by floating on an artificial pond. Sand is 
mined from the front of the dredge pond and 
pumped to the floating wet concentrator plant 
(‘WCP’). The sand is then washed through spirals, 
which separate the heavy mineral concentrate 
(‘HMC’) from the lighter quartz. To the rear of the 
floating concentrator, a tailings stacker deposits 
the quartz tailings to fill the mined canal and 
restore the landscape that is progressively 
rehabilitated and returned to its original form.

HMC from the floating concentrator is then 
trucked to the mineral separation plant (‘MSP’) 
where it is stockpiled for batch processing  
using methods that require no chemicals. 

The MSP consists of three separate circuits:
1. WET CIRCUIT
2. ZIRCON DRY CIRCUIT
3. ILMENITE DRY CIRCUIT

Using magnetic, electrostatic and gravity 
processes within the MSP, HMC is separated into:

575,000 tonnes per year ILMENITE

85,000 tonnes per year ZIRCON

6,000 tonnes per year RUTILE

10,000 tonnes per year LEUCOXENE

Once GCO is at full capacity, the dredge and  
WCP will operate 24/7 all year round.

LOGISTICS AND INFRASTRUCTURE
Ensuring control of product from mine to ship  
is central to GCO’s cost effectiveness. This 
logistics and infrastructure self-sufficiency  
is secured by virtue of owning and controlling:
• Power: A fully commissioned and operational

36 megawatt tri-fuel (heavy fuel oil, diesel 
and gas) power station

• Rail: Rail line from the MSP to the Port of Dakar
in addition to ownership of locomotives and 
rolling stock

• Port: Large warehousing and ship loading 
facilities and guaranteed mole access at 
Dakar port

GRANDE CÔTE 
OPERATIONS 
REVIEW

1 Wet mining – dredge & floating concentrator
Moving through mobile coastal dunes, the dredge extracts ore from the front of the dredge pond and  
pumps slurry (sand and water) to the floating Wet Concentrator Plant (WCP) which separates the heavy 
mineral concentrate (HMC) from the lighter sand through a staged spiral gravity separation process.  
HMC is then trucked to the Mineral Separation Plant (MSP).

DREDGE

WET CONCENTRATOR PLANT 
(WCP) SPIRALS

Tailings

Truck to MSP

WCP
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 Processing to  
 separate minerals
Within the Mineral Separation Plant (MSP), magnetic, 
electrostatic and gravity processes separate HMC into 
GCO’s product streams – two grades of zircon, two grades 
of ilmenite and small quantities of rutile and leucoxene. 
Located next to the MSP, the laboratory is the central quality 
control hub of the production process, ensuring products 
meet requisite technical specifications.

 Power
A 36 MW power station has been  
built at the MSP, capable of being 
powered by heavy fuel oil, natural  
gas or diesel. This facility gives  
GCO security of power supply.

Rail
A concession for use of approx.  
100km of refurbished rail links the 
MSP to GCO’s rail spur line, providing 
controlled rail from the MSP to port. 
Ilmenite is loaded in bulk, while zircon  
is containerised. GCO owns and 
maintains its own rolling stock.

 Port & 
 Shipping
GCO has its own warehousing and  
ship loading facilities as well as  
secure mole access at Dakar port.

2

3 4 5

‘ Once GCO is at full capacity, it 
will operate 24/7 all year round.’

ZIRCON DRY CIRCUITILMENITE DRY CIRCUIT

Tailings returned 
to Dredge Pond

Rutile2 x Ziron2x Ilmenite Leucoxene

Non Magnetic Ziron / 
Rutile / Leucoxene / 
Kyanite / Quartz

MSP

Tailings

Truck from WCP

NON MAGNETIC TAILINGS
WET TABLES

STOCKPILE OF
HEAVY MINERAL 

CONCENTRATE (HMC) 

WET HIGH INTENSITY
MAGNETIC SEPARATION 

(WHIMS) PLANT
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SENEGAL

Grande Côte
Mining Concession

MAURITANIA

DAKAR

Port
MALI

GUINEA-BISSAU

THE GAMBIA

GUINEA
100 km

10
6 km

PRODUCTION
GCO’s ramp-up continued to gain momentum 
throughout the reporting period, with dredging 
operations commencing in March and processing 
operations shortly thereafter in June.

Despite some normal commissioning issues 
in relation to mechanical seals and impellors 
(both of which have been resolved), ramp-up 
continues on schedule to achieve nameplate 
capacity by the third quarter of 2015.

The dredge operated at an average of 51% of 
capacity throughout the last quarter of 2014. 

The ramp-up of the MSP also continues to go 
well. The Wet Plant and the Ilmenite Circuit of 
the Dry Plant continue to operate at design feed 
rates. The Primary Zircon Circuit of the Dry Plant 
has also been producing premium zircon since 

start-up in October. GCO achieved its best result 
to date in December for ilmenite and premium 
zircon production. The production of ilmenite 
and zircon has been increasing month-to-month 
and will continue to increase with the ramp-up 
of mining and associated increase in heavy 
mineral concentrate feedstock supply.

SALES 
Processing operations commenced in June and, 
after a build of inventory during the following 
months, GCO’s first shipment of approximately 
5,000 tonnes of chloride ilmenite left the port  
of Dakar on 28 August.

Shortly thereafter, approximately 22,000 
tonnes of sulphate ilmenite and 1,200 tonnes  
of containerised zircon were shipped.

In October, GCO completed its first shipment  
of ilmenite to Tyssedal, marking the realisation 
of a key element of the strategic rationale of 
integrating GCO and TTI within TiZir.

During the fourth quarter, GCO also completed 
its first shipments of premium zircon, with 
feedback from customers indicating that these 
quality products were meeting or exceeding 
expectations.

On a revenue basis, shipments to China, Norway 
and the USA accounted for approximately 58% 
of total revenue. The remaining shipments 
primarily relate to customers located in Europe 
and South America. No one customer accounted 
for more than 20% of revenue during 2014.

ABOUT SENEGAL
GCO is located in Senegal, West Africa. 
Having gained independence in 1960, 
Senegal enjoys a stable and investor 
friendly political and social environment. 
Senegal is widely considered one of the 
most stable democracies in Africa and  
has a population of 14 million.

Having avoided coups and military 
dictatorships, its relative economic  
and political stability have seen Senegal 
become a desired location for embassies 
and consulates. The country is a member 
of the United Nations, is engaged in 
international peacekeeping activities and 
has a strong profile in many international 
organisations.

The government’s new development 
strategy – ‘Plan Senegal Emergent’ 
– highlights the country’s ambition
of becoming an emerging economy 
by promoting a world-class economic 
environment, developing infrastructure  
and achieving accelerated growth.

‘ Grande Côte has a project 
area totalling 445.7 km2.’

Production and sales results

100% basis
2Q 

2014 
3Q 

2014
4Q 

2014
CY 

2014

Mining
Ore mined (kt) 2,609 4,717 6,776 14,102
Heavy mineral concentrate produced (t) 37,240 57,526 89,333 184,099

MSP production
Ilmenite (t) 11,463 47,702 41,425 100,590
Zircon (t) - 3,762 5,278 9,040
Rutile & Leucoxene (t) - 190 473 663

Sales volume
Ilmenite (t) - 28,074 46,850 74,924
Zircon (t) - 1,205 5,848 7,053
Rutile (t) - - 162 162
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TIZIR TITANIUM & IRON 
OPERATIONS REVIEW

ABOUT TYSSEDAL
Tyssedal is located in Norway approximately 
180 kilometres south-east of Bergen and 
365 kilometres from Oslo. Positioned on the 
edge of the Hardanger fjord, which comes off 
the North Sea, TTI is able to take advantage of 
hydroelectric power and undertakes all ship 
handling activities on-site.

Tyssedal is located in close proximity to the 
majority of TTI’s European-based customers,  
with most receiving-ports able to be reached 
within two to three days. 

TTI smelts ilmenite to produce titanium rich  
slag and high purity pig iron.

TTI will undertake a furnace refurbishment and 
capacity expansion in the third quarter of 2015.

BACKGROUND
The TTI ilmenite upgrading facility is one of  
only five facilities of its type in the world and  
the only one in Europe.

Commencing ilmenite upgrading operations  
in 1986, the facility was acquired by ERAMET  
in 2008 and subsequently transferred to  
TiZir as part of the establishment of the joint  
venture with MDL. TTI has a long and stable 
production history.

Facilities at TTI : Quay / Coal storage / Ilmenite storage / Pre-reduction Plant / 
Filters /Smelter/ Continuous Casting Machine / Crushing Plant /  
Silos for finished slag / Slag shipping /Pig Iron shipping

‘ TTI is located in close 
proximity to the majority 
of its European-based 
customers.’
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PRODUCTION PROCESS
TTI uses a process of pre-reduction, metallisation and smelting to upgrade ilmenite into titanium slag and high purity  
pig iron. Simplistically, the process involves the metallisation of the iron within the ilmenite in a pre-reduction rotary kiln, 
followed by the smelting of this pre-reduced feedstock in an electric arc furnace the outcome of which is the production  
of titanium rich slag and high purity pig iron. The primary purpose of this process is to increase the titanium dioxide  
content of the resulting titanium slag, with the resultant high purity pig iron being a valuable co-product. 

Processing stages

The ilmenite is crushed in a ball 
mill, then filtered and pelletised

In a rotary kiln the iron 
oxide is reduced within the 
pelletised ilmenite to achieve 
high metallisation of the iron

In an electric arc furnace the 
material is smelted to extract  
out the iron as a high purity  
pig iron with everything else  
reporting to the titanium rich slag

The titanium slag and iron  
is processed to obtain the 
required quality specifications

Titanium slag customers are 
currently primarily European-
based pigment producers,  
while a varied and large number 
of customers purchase TTI’s 
high purity pig iron.

1 2 3 4 5INPUT PRE-REDUCTION SMELTING OUTPUTS CUSTOMERS

ILMENITE

ROTARY
KILN

ELECTRIC 
FURNACE

TITANIUM 
SLAG

COAL HIGH PURITY 
PIG IRON FOUNDRIES

PIGMENT
PRODUCERS

During this process the titanium dioxide content is increased from  

50% 80+%
Original ILMENITE 
feedstock

TITANIUM 
SLAG

˜
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ABOUT NORWAY
Norway is located in Northern Europe on the 
western and northern part of the Scandinavian 
Peninsula, bordering the North Sea and the 
North Atlantic Ocean (Norwegian Sea).

Norway has a low population and high 
standard of living with the third highest GDP 
per person in the world. A majority of Norway’s 
wealth has been generated by its large oil 
deposits, contributing significantly to the 
country’s Sovereign Wealth Fund, high quality 
infrastructure and social welfare system.

Further, Norway has developed a highly 
educated workforce which has helped build 
strong industrial and service sectors whilst 
maintaining traditional Norwegian industries 
such as timber and fisheries. There is also a 
burgeoning technology industry in Norway.

Norway remains steadfastly independent 
and has not joined the European Union (‘EU’) 
or adopted the Euro currency. Norway is a 
member of the European Economic Area (EAA) 
and adheres to many environmental and other 
regulations issued by the EU.

Tyssedal 
(NORWAY)

Grande Côte
(SENEGAL)

PRODUCTION
Production at TTI was largely in line with 
expectations for 2014.

Titanium slag volumes were three percent 
lower in 2014 compared to 2013, primarily  
due to shutdown maintenance on the  
pre-reduction rotary kiln in March 2014.

High purity pig iron volumes were also lower in 
2014 compared to 2013, consistent with the 
reduction in slag volumes experienced during 
the shutdown maintenance as outlined above.

Some Grande Côte  ilmenite is now being used  
in the feed at TTI.

SALES 
Sales volumes at TTI were consistent with 
expectations during 2014.

Titanium slag volumes were 11% lower in 2014 
compared to 2013. This reduction is primarily 
due to lower production volumes, timing of 
shipments in the 2012 and 2013 years and a 
concerted effort to build up inventory levels 
towards the end of the year in preparation for the 
furnace expansion in the third quarter of 2015.

Average pricing for titanium slag decreased in 
the first and second quarters of 2014 before 
stabilising throughout the second half of the year.

High purity pig iron volumes were eight percent 
lower in 2014 as a result of lower titanium  
slag production and timing of shipments in  
the 2012 and 2013 years.

Average pricing for high purity pig iron remained 
consistent throughout the year, with no 
significant movements on a quarterly basis.

Current approximate production capacity

200,000

110,000
tonnes per year  
TITANIUM SLAG

tonnes per year  
HIGH PURITY PIG IRON

‘ TTI is 1 of only 5 such facilities in 
the world and the only 1 in Europe.’

Production and sales results

100% basis
4Q 

2013
1Q 

2014
2Q 

2014
3Q 

2014
4Q 

2014
CY 

2014
CY 

2013

Titanium Slag

Produced (kt) 44.5 42.0 48.4 45.8 47.5 183.7 190.3
Sold (kt) 45.9 38.4 48.1 43.9 47.8 178.2 197.1

High Purity Pig Iron
Produced (kt) 25.4 23.5 27.4 25.7 26.4 103.0 106.9
Sold (kt) 21.8 29.9 28.3 27.0 20.5 105.7 114.5
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MARKET DYNAMICS 

MINERAL SANDS INDUSTRY
The mineral sands sector comprises two 
product streams: titanium minerals (often 
referred to as titanium feedstocks) and zircon.

Mineral sands orebodies typically include  
both titanium minerals (such as ilmenite,  
rutile and leucoxene) and zircon and vary 
depending on the characteristics and location  
of the orebodies.

Titanium minerals and zircon have physical  
and chemical properties which make them 
suitable for a wide range of industrial and 
domestic applications.

TITANIUM FEEDSTOCKS
Titanium minerals are in demand for their TiO2 
content. Ilmenite is the most abundant titanium 
bearing mineral, generally containing 45 to 60% 
TiO2. Rutile is at the other end of the spectrum, 
being scarce and containing 92 to 96% TiO2.

Almost 90% of TiO2 is used in the production of 
TiO2 pigment, which imparts brilliant whiteness, 
brightness and opacity. Approximately 56% of 
global Ti02 pigment production is used to make 
paint, with the balance mainly used in plastics 
(24%) and paper (nine per cent).

The remainder is used to produce welding fluxes 
and pure titanium metal. Titanium metal has 
high strength, relatively low weight, and is 
highly resistant to corrosion, making it ideal for 
use in a range of applications from aeroplane 
components to medical uses.

ZIRCON
Unlike titanium minerals, zircon is a relatively 
uniform product, its quality specifications 
being largely determined by the relative ability 
to opacify and by minor impurity levels. Zircon 
is a highly resilient substance that provides 
strength and durability as well as bright white 
finishes. Zircon is also chemically inert and 
has high heat conductivity, making it suitable 
for use in moulds for very hot metals and 
components used in refractories to produce 
steel and glass.

The main end-use segments for zircon can be 
broadly categorised as ceramics, specialty 
chemicals & materials, refractories and  
foundry casting.

‘Ceramics’ (mostly tiles, sanitary ware such as 
toilets and baths and tableware) is the major 
end use segment accounting for approximately 
50% of global zircon consumption. In ceramics, 
zircon is primarily used to enhance the 
appearance of the surface finish and impart 
brilliant whites and colours to the glaze of a tile.

‘Specialty chemicals and materials’ is the 
fastest growing of all the zircon end-use 
sectors, accounting for approximately 18% of 
total global zircon demand. Zircon, in the form 
of zirconia, zirconium chemicals and zirconium 
metal is used in a range of specialty chemicals 
and materials.

Unlike titanium dioxide, zircon requires very 
little treatment after it has been mined. Zircon 
is far less common than titanium dioxide and in 
periods of short supply its price can increase.

The zircon at Grande Côte is some of the  
highest quality in the world.

‘ The zircon at Grande Côte  
is some of the highest 
quality in the world.’

 Ceramics 49%
  Zirconia & 

Chemicals 21%
 Refractories 17%
 Foundries 11%
  Other 2%

Titanium feedstock consumption 

Zircon end-use
Foundries
11%

Titanium feedstock consumption

 Pigments 86%
  Titanium sponge 

(metal) 7%
 Other 7%

Source: TZMI
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 Ilmenite 73%
 Slag 27%

 Slag 46%
 Rutile 21%
 Ilmenite 18%
  Synthetic Rutile 15%

Sulphate-grade feedstock 
(2013 =3.7m TiO2 units)

Chloride-grade feedstock 
(2013 =3.0m TiO2 units)

Synthetic Rutile
15%

TITANIUM FEEDSTOCK SUPPLY
TiO2 pigment producers only require the TiO2 
in feedstocks. The higher the component of 
feedstock that is not TiO2 (i.e. the higher the 
impurities), the greater the by-products that  
are generated during pigment manufacture 
which may lead to environmental problems  
and associated costs.

As a result, while ilmenite (with a TiO2 content 
averaging around 50%) accounts for over 90%  
of total titanium ore mined, approximately 47% 
of ilmenite is first upgraded to titanium slag 
(with a TiO2 content of 80 to 87%) or synthetic 
rutile (85 to 92% TiO2) by extraction of iron  
from the ilmenite before being received as  
a feedstock by pigment producers.

PIGMENT PRODUCTION PROCESS
There are two alternative process technologies 
for the production of TiO2 pigment: the sulphate 
process (involving digestion of the feedstock 
in sulphuric acid) and the chloride process 
(which is based on chlorination in fluidised bed 
reactors). In addition to the totally different 
chemistry, the two processes use different raw 
materials and produce different quantities and 
types of waste products. The sulphate process 
can produce either the rutile or the anatase form 
of TiO2 pigment, while the chloride process will 
result only in rutile grade pigment.

The sulphate pigment segment uses two 
feedstocks: ilmenite and sulphate grade slag, 
with the slag users mainly situated in Europe.

The chloride pigment segment primarily uses 
‘high TiO2’ feedstocks, comprising mainly 
chloride grade slag, rutile and synthetic rutile,  
as well as some ilmenite (containing higher 
grades of TiO2). Slag users are primarily  
located in North America and Europe, with  
China projected to be an emerging consumer.

At present, TTI produces sulphate slag and a  
high purity pig iron as a valuable co-product.

‘ Sulphate & Chloride are two alternative process 
technologies for the production of TiO2 pigment.’

Titanium 
minerals mined

TiO2 content TiO2 content

~95%~95%

~92%

80+%~50%

~50%

Titanium feedstock 
(2013 =6.7m TiO2 units)

RUTILE 9%

ILMENITE
91%

ILMENITE 
48%

RUTILE 9%

SYNTHETIC RUTILE 7%

TITANIUM SLAG 
36%

47% of ilmenite is 
upgraded to high 
TiO2 feedstock

Source: TZMI

Source: TZMI & TiZir research
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STRATEGIC OUTLOOK

 Ilmenite
  Sulphate Slag
  High Purity Pig Iron
 Zircon
 Rutile & Leucoxene

 Ilmenite
 Chloride Slag

  High Purity Pig Iron
 Zircon
  Sulphate Slag
 Rutile & Leucoxene

2016 Sales volume by product

2015 Sales volume by product
GCO RAMP-UP
Operations at Grande Côte will continue to  
ramp-up during 2015 with an expectation  
that full operating capacity will be reached  
in the third quarter of 2015.

TTI  ILMENITE UPGRADING FACILITY 
– FURNACE REFURBISHMENT AND
CAPACITY EXPANSION
During the third quarter of 2015, the electric 
furnace at TTI is scheduled to be relined and 
the existing roof upgraded with a water-cooled 
copper-ceramic roof. The upgrade will increase 
smelting capacity by approximately 15% 
and lengthen periods between scheduled 
shutdowns. A number of health & safety and 
environmental improvements will also be 
incorporated. The reline is part of the normal 
maintenance of the furnace, as the furnace 
lining is subject to extreme temperatures during 
the smelting process and therefore its integrity 
deteriorates over time. The current lining has 
lasted 10 years and produced over 1,900,000 
tonnes of titanium slag.

The cost of the furnace expansion will be 
approximately $70 - $80 million and the plant 
will be shut down for three months while this 
maintenance is performed.

STRATEGIC FLEXIBILITY
The refurbishment and capacity expansion 
of the furnace is a key part in the strategic 
vision for TiZir and represents another major 
step in the evolution of the joint venture. The 
project will create the flexibility to produce both 
chloride and sulphate titanium slag within the 
same furnace, providing the ability to alternate 
between products as dictated by supply and 
demand dynamics within the market. Also, 
the production of chloride titanium slag will be 
completely supplied by ilmenite produced by 
GCO, which will both secure supply of ilmenite 
from within the group and reduce any reliance 
on third party sales of ilmenite.

Thus, when the furnace reline is completed,  
TiZir will have the ability to supply a range 
of titanium feedstock to customers and the 
flexibility to produce different feedstocks 
depending on market demand.

The pie charts on the right illustrate the  
change in the expected product mix after the 
completion of the furnace reline during 2015.

The proportion of revenue generated by 
sulphate slag and sulphate ilmenite significantly 
decreases in 2016 and is replaced with revenue 
generated by chloride slag and chloride fines. 
Other products within TiZir’s product suite 
remain consistent and primarily represent  
the sale of zircon and high purity pig iron.

Full operating capacity 
expected to be reached

High Purity 
Pig Iron

Upgrade to increase smelting 
capacity by approximately 15%3Q/2015
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2016 Sales volume by product

2015 Sales volume by product

15%

SUSTAINABILITY REPORT

923 320

80

14%

72 1%

238 14%

613

Total number  
of EMPLOYEES

 LOCALS trained  
through the  
ONFP partnership

 PEOPLE employed 
by GCO following 
ONFP training

FEMALE 
EMPLOYEES

EXPATS WOMEN in senior 
management team 

NATIONAL  
EMPLOYEES

SENEGALESE 
NATIONALS in senior 
managerial positions

NATIONAL  
CONTRACTORS

Note: When GCO reaches nameplate operations, staffing 
levels will reduce to approximately 650 individuals.

Through its joint venture interests in GCO and TTI, MDL is invested in the creation of robust sustainable development 
policies and activities that are attuned to the needs, aspirations and sensitivities of key stakeholders. The joint 
venture facilitates positive economic, social and environmental objectives and outcomes through culturally 
sensitive engagement with employees, governments, local communities, civil society organisations and other 
stakeholders. In 2014, TiZir implemented a range of Board Committees, charters and policies that have  
strengthened MDL’s ability to oversee the joint venture’s governance and sustainability performance.

As at 31 December 2014:

GCO
Employment
GCO’s employment initiatives have – and will 
continue to – focus on enhancing employment 
opportunities for local communities, expanding 
capacity building opportunities, strengthening 
the recruitment of the Senegalese contingent  
of the permanent operational workforce and 
implementing programmes at GCO that incentivise 
and retain committed, high-potential staff.

Recruitment and training: At the height of 
construction, GCO retained the services of over 
2,000 Senegalese nationals in construction 
activities and implemented a worker pre-
selection Recruitment Committee and 
training programme to ensure equitable local 
community representation and employment 
opportunities. Since construction completion, 
this committee has been reorganised and 
extended to incorporate the requirements of 
a number of established mining and energy 
businesses in the surrounding area. GCO has 
also embarked on a training partnership with 

the Office National de Formation Professionnelle 
(ONFP, National Vocational Training Office) 
and the Recruitment Committee to select 
and provide training to members of the local 
community to maximise the potential for local 
community employment opportunities at GCO. 
This joint initiative training programme provides 
students with skills training in 12 different 
professions, such as mechanical and electrical 
maintenance and environmental management. 
GCO will not be able to employ all trainees so, 
consequently, programmes have been designed 
to assist graduates seeking work with other 
potential employers across Senegal.

Employee housing cooperative: Established 
in November 2013, the main aims of the 
Cooperative are to promote and support access 
to reduced cost family housing for local GCO 
employees (near their workplace) and to 
incentivise and retain staff. The Cooperative 
has over 100 members and has established a 
partnership with the Housing Bank of Senegal. 
The current target for the programme is the 
construction of 500 homes.

Community
GCO is committed to the development 
of an ongoing and mutually beneficial 
relationship with local communities and other 
key stakeholders. GCO’s socio-economic 
development strategy is underpinned by a 
series of plans and committees developed 
through ongoing community and government 
consultation and participation. Sustainable 
development community activities to date  
have focused on:

Health: malaria control and health programmes 
in local villages in addition to donations in 2014 
of beds and mattresses to five local health posts.

Water: improved drinking water access and 
quality alongside training in water resource 
and facilities management. In this area, 2014 
activities included the provision of potable  
water to two central villages and nine hamlets.

Transport: local road and other transport 
infrastructure upgrades and community traffic 
awareness training. Activities in 2014 included 
the relocation and upgrade of Fass Boye’s 
community bus station due to community-
identified safety and security issues.

Education: in 2014 GCO renovated Darou Fall 
Primary School and has almost completed 
building the college of Diogo in Ndjiligne and  
the primary school of Thiare.

Waste management: involving 13 villages, the 
aim of this project is to establish and support 
sustainable community waste programmes 
managed by local communities with support 
from local health services & councils and  
GCO personnel.
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General community engagement: support of 
local women’s groups, local traditional and 
religious events, community celebrations, 
local administrations and rural councils. To the 
maximum extent possible, GCO supports local 
suppliers and contractors.

Future community initiatives: future initiatives 
are expected to increasingly focus on community 
capacity building programmes in the areas  
of agricultural practice and small business 
development, particularly for women and  
young people.

In broad terms, GCO’s financial  
commitment involves: 

These commitments are additional to the 
economic stimulation and associated benefits 
stemming from tax payments, royalties and 
‘production-share’ contributions. 

GCO will pay a yearly five percent gross 
production royalty to the Government of 
the Republic of Senegal in addition to a 10% 
production share contribution.

Health and safety
Since completing construction with a world-
class safety performance record, GCO has 
undertaken a review of its OH&S culture, 
policies, procedures and protocols to ensure 
sound operational readiness and performance. 
Training packages have also been reviewed  
and developed and continue to be delivered  
in English, French and Wolof (the most widely 
used local dialect).

The Emergency Response Team has recently 
completed a procurement programme to 
enhance the team’s capacity to respond to  
site-based emergencies, service outlying  
areas within the mine lease and assist  
the local fire department in the event  
of a significant emergency.

To ensure the safety and well-being of GCO’s 
workforce at all times, an on-site, hi-tech and 
fully equipped medical clinic staffed by four 
occupational nurses and one occupational 
doctor – all of whom are Senegalese – has 
been established. One advanced life support 
paramedic is also on site at all times. A 4WD 
ambulance helps the medical team respond to 
emergencies in areas surrounding the mine site. 
Both ambulance and clinic are configured to 
treat patients at an advanced life-support level. 

GCO recorded two LTIs during the reporting 
period. The underlying causes have been 
identified, recommended corrective actions 
implemented and necessary re-training 
undertaken.

Environment
GCO’s environmental management strategy 
has been shaped by the knowledge of local 
communities, environmental experts and other 
relevant stakeholders. The key objectives 
of this strategy are to: minimise adverse 
environmental impacts while operating the 
project successfully; as a minimum to comply 
with applicable regulatory requirements; 
and continuously improve through annual 
improvement plans, training programmes  
and effective corrective action systems.

A collaborative protocol has been established 
between Senegal’s Forestry Service and  
GCO regarding ongoing rehabilitation and 
a programme has been developed to align 
with local community strategic plans for 
reforestation and community benefit. 

GCO has been collecting soil and seed from the 
local dunes, growing seeds in an onsite nursery 
and undertaking reclamation trials to determine 
optimum environmental rehabilitation initiatives 
emphasising food and income-security 
for the local population. Samples include 
medicinal and fruit-bearing species including 
cashews, mangoes, dates and coconuts, 
which, if successful, will create new sources 
of employment, income and food for the local 
population. In addition to the introduction  
of medicinal and fruit bearing species,  
the improvement of dune stabilisation  
techniques is important for the long-term 
viability of market gardening in the area. 

GCO also provides capacity building assistance 
as well as financial, technical and equipment 
assistance to the Senegal Forestry Service, 
where appropriate. In September, 14,661 
seedlings were distributed, including 10,000 
provided to the National Forest Service 
in collaboration with GCO’s Community 
Department.

Land access & resettlement
Significant progress was made during the reporting 
period regarding resettlement activities. The 
Resettlement Committee – composed of project 
affected people, local administrative officials, 
rural councils and GCO employees – was given 
official status in April and in December a 
collaborative protocol was established with 
ANEV. Specialising in agricultural technology and 
finance, ANEV is a Senegal government agency 
focussed on the development of eco-villages.

Resettlement activities in 2014 focussed on the 
selection of an appropriate relocation site for 
seven hamlets (35 households) located within 
the dredge path. Following intensive community 
consultation, construction of the resettlement 
village commenced in January 2015, with fruit 
tree planting and due stabilisation activities 
having occurred in late 2014.

GCO has adopted compensation rates that are 
above Senegalese official rates (approximately 
five times higher) and comply with World Bank 
standards.

SUSTAINABILITY REPORT

$500,000
on social development programmes for  
local communities during pre-production

$400,000 PER YEAR
on social development programmes for  
local communities in the production period

$50,000 PER YEAR
to the training and equipment needs  
of the Department of Mines & Geology  
during production

GCO aims to stabilise and 
revegetate 200 hectares 
of land annually and to date 
has collected over seven 
tonnes of seed.
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TTI
Employment
TTI is committed to creating capacity-building 
jobs by maintaining an active apprenticeship 
programme and increasing employment 
opportunities for women at the facility. TTI also 
provides support to the Norwegian University 
of Science and Technology by employing a 
Research and Development faculty member and 
financially subsidising postgraduate students. 
Tyssedal currently has 176 employees (12% of 
whom are women) and 13 apprentices.

Community
As one of the area’s largest employers, 
TTI’s goal is to maintain its position as an 
active and responsible member of the local 
community. A fund has been established to 
foster improvements in the health and cultural 
vibrancy of the Tyssedal community. Over the 
years, the company has provided assistance 
to local clubs and organisations such as the 
Tyssedal Sport and Athletics club and the 
community choir. Neighbouring businesses are 
also supported through subscriptions to the 
local newspaper and the distribution of locally 
sourced fruit to employees. In keeping with its 
role as an active member of the community, 
TTI regularly lends company equipment to 
community members and arranges social 
events for employees (both retired and current) 
and their families. The company also ensures 
that its neighbours and key stakeholders 
are regularly informed of its activities via the 
distribution of reports published in Norwegian 
and English.

Health and safety
TTI has a comprehensive health and safety 
culture which is a crucial element of the 
facility’s success and longevity. The company’s 
integrated health, safety and environmental 
management system is ISO 9001 and 14001 
certified and independently audited annually.

In June 2014, TTI was awarded the 
Sikkerhetsprisen 2013 (the Safety Prize 2013), 
a Norwegian smelting industry award that 
recognises excellence in health and safety 
performance. Jointly administered by Norsk 
Industri (Norway Industry – employer body) 
and Industri og Energi (Industry and Energy 
– employee body), the annual safety prize 
is awarded based on an extensive review of 
participating smelters in Norway. TTI’s 2013 
performance was assessed alongside 20 
industry peers, with the audit panel examining 
factors such as: training rates, safe working 
environments, in-plant tidiness and injury 
statistics & reporting. Receipt of the prize is 
testament to the daily efforts of TTI’s workforce 
and commitment to continuous improvement  
in the field of health and safety.

TTI’s first LTI in over 732 days occurred in 
October. The underlying causes have been 
identified and recommended corrective  
actions implemented.

Environment
TTI rigorously monitors dust precipitation 
and production, emissions to air and sea, and 
waste treatment. In addition to complying with 
the regulations of environmental authorities, 
TTI sets reduction targets and continuously 
identifies areas for improvements in these 
fields. TTI has also instituted a practice of 
recycling the hot water generated in the 
smelting process. This water is used for heating 
buildings in the district and for fish farming, 
illustrating a number of community benefits 
arising from this recycling policy. TTI has also 
been a member of RENAS (a recycling company 
for commercial electrical and electronic 
equipment) since 2000. TTI is running a 
comprehensive programme to reduce its 
environmental footprint, aimed at becoming the 
number one green alternative in the industry. 

AFFRI
MDL and ERAMET are ‘seed funders’ of the 
African Foundation for Resources and Industry 
(‘AFFRI), an independent organisation registered 
in the United Kingdom. AFFRI was established  
to develop interlinked clean energy, industry 
and employment projects in Sub-Saharan  
Africa with an initial focus in rural Senegal.

‘ TTI’s goal is to maintain its position as an active 
and responsible member of the local community.’
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