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African mineral sands 
African projects the key to a tight market; initiating on three stocks 

Scarcity of new mineral sands projects globally 

Mineral sands prices have surged over the past 12 months, with ilmenite prices up 140% y/y for H2/11 contracts, rutile 
up 136% and zircon up 108%. With limited new supply coming into the market, we do not believe that the current 
market tightness is likely to end any time soon. Chronic underinvestment into mineral sands supply over the past 5-10 
years has left the industry struggling to meet the needs of China’s and India’s emerging secular demand events. 

Secular demand driving market tightness 

Construction is the dominant driver of heavy minerals demand, with c.47% of zircon demand used in tiles and c.40% of 
titanium dioxide used either in architectural coatings or in plastics like PVC that are widely used in construction. These 
applications are highly leveraged to urbanisation in China, India and other emerging markets which we expect to 
continue to be a major driver of materials demand. 

One of the most impressive commodities sectors but not widely understood 

We see the mineral sands industry as one of the most impressive commodities sectors currently, but we do not believe 
it is well understood by investors. We present a primer on the Mineral Sands industry for investors new to the sector. 

African projects coming to the fore 

Six out of the nine key mineral sands development projects expected in the next 2-3 years are in Africa, and we believe 
that the region has some of the best potential globally. We present a comparison of the key African mineral sands 
operations and projects. 

Initiating coverage on Base Resources (Buy, A$0.95 price target) 

ASX-listed Base Resources is developing the Kwale project in Kenya which is expected to start production in late-
2013E. The project is based on a fast track, low capex, short mine life dry mining operation. Given the project’s high 
zircon and rutile weighting relative to ilmenite, we believe it should be highly profitable, particularly in its early years. 
Our price target is 1.0x our DCF-derived NAV of A$0.96. 

Initiating coverage on Kenmare Resources (Buy, 70p price target) 

LSE-listed Kenmare Resources operates the Moma mine in Mozambique. Moma boats one of the largest resource 
bases in the African sector and we believe that there is significant potential to increase production beyond the currently 
targeted expansion which is due to come into production in 2012. Our price target is 1.3x our DCF-derived NAV of 54p. 

Initiating coverage on Mineral Deposits (Buy, A$9.70 price target) 

ASX-listed Mineral Deposits is developing the Grande Cote project in Senegal which is also expected to start 
production in late-2013E. The project is based on a large, long-life dredge mining operation and we believe has 
significant potential to extend the mine life. Our price target is 1.0x our DCF-derived NAV of A$9.72. 
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INVESTMENT SUMMARY 
We believe that Mineral Sands is one of the most impressive commodity sectors 
currently, buoyed by secular demand growth for both zircon (tiles) and titanium 
dioxide (architectural coatings and plastics) due to urbanisation in China, India and 
other emerging countries. We expect this accelerated demand growth to continue in 
the short, medium and longer terms.  

This strong secular demand growth is coming at a time when significant under-
investment in the sector has left a shortage of new projects. As a result a major 
supply/demand gap has opened up in recent months and we believe that this could 
persist for some time to come.  

As a result mineral sands prices have been some of the strongest performers in the 
commodity sector this year and we believe that there is potential for that to continue. 

We present a mineral sands primer to help investors who are new to the space. 

Within the global sector, we believe that Africa is one of the key growth areas. We 
include a comparison of all the major African mineral sands projects and operations, 
and we are initiating on three stocks that we believe show substantial upside.  

We initiate coverage on Base Resources with a Buy rating and A$0.95 price target. 
ASX-listed Base is developing the Kwale project in Kenya which is expected to start 
production in late-2013E. The project is based on a low capex, short mine life, dry 
mining operation. Given the project’s high zircon and rutile weighting relative to 
ilmenite, we believe it should be highly profitable, particularly in its early years. Our 
price target is 1.0x our DCF-derived NAV of A$0.96. 

We are initiating coverage on Kenmare Resources with a Buy rating and 70p price 
target. LSE-listed Kenmare operates the Moma mine in Mozambique. Moma boasts 
one of the largest resource bases in the African sector and we believe that there is 
significant potential to increase production beyond the currently targeted expansion, 
which is due to come into production in 2012. Our price target is 1.3x our DCF-
derived NAV of 54p. 

We are initiating coverage on Mineral Deposits with a Buy rating and A$9.70 price 
target. ASX-listed Mineral Deposits is developing the Grande Cote project in Senegal 
which is also expected to start production in late-2013E. The project is based on a 
large, long-life dredge mining operation and we believe it has potential to extend the 
mine life. Our price target is 1.0x our DCF-derived NAV of A$9.72. 

GMP African Mineral Sands coverage 

Mkt cap 3M ave value Price Return Unrisked P/unrisk'd

Ticker US$m US$m Price Rating target % Adj NAV P/adj. NAV NAV NAV

Base Resources BSE AU 119 0.8 A$0.62 Buy A$0.95 54% A$0.96 0.64 A$1.88 0.33

Mineral Deposits Ltd MDL AU 444 0.9 A$6.91 Buy A$9.70 40% A$9.72 0.71 A$17.84 0.39

Kenmare Resources KMR LN 1,887 2.8 48.5p Buy 70.0p 44% 53.9p 0.90 53.9p 0.90  

Source: GMP estimates 

Sector buoyed by secular 

demand 

We believe prices set to 

continue to outperform 

Under-investment in supply 

Africa a key growth area 



 
 
  15 June, 2011 
 

4 

MINERALS SANDS MARKET BALANCE AND PRICING 
The combination of the strong secular demand story in mineral sands and large-scale 
under-investment over the past few years means that a significant supply/demand 
gap is starting to open up in all key mineral sands products.  

While the market is tight for all key commodities, it is particularly tight for high TiO2 
minerals (ie rutile) and for zircon. This will likely result in a better, although more 
volatile, pricing outlook for these commodities in our view. 

Sulphate ilmenite supply/demand, 1999-2020E 

 

Source: TZMI 

TZMI forecasts a shortage of ilmenite over the next two years, followed by a period of 
reasonable balance and then an emerging shortage from 2015, providing all near-
term new projects come into production on schedule. 

Rutile supply/demand, 1999-2020E 

 

Source: TZMI 
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In rutile the story is tighter still. Even factoring in probable new supply, TZMI forecasts 
that the market will remain in a significant deficit for the whole of the forecast period. 
Zircon is also forecast to be extremely tight, with a significant supply/demand gap 
emerging. 

Zircon supply/demand, 1999-2020E 

 

Source: TZMI 

This differentiation between the supply/demand environments for each material 
governs our price forecasts. Historically mineral sands product prices have traded on 
long-term contracts (multi-year in some cases) but with the emerging supply/demand 
tightness, producers have been reducing their reliance on such contracts. Most 
producers are now guiding to quarterly pricing although some still have residual semi-
annual and annual contracts in place. 

In the past two quarters zircon prices have broken materially above their long-term 
range and Iluka recently reported a 70% h/h increase in rutile prices for H2/11 which 
should take prices to over US$1275/t, nearly double the previous high. Spot ilmenite 
prices are currently in the US$200-250/t range. 

Historical mineral sands prices 
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With the significant moves that we have seen in pricing in recent months it has 
become difficult to forecast prices, particularly in the long-term. We have opted to take 
a conservative view on pricing compared to some commentators, as detailed below. 

GMP mineral sands price forecasts, 2010-15E and long-term 

2010 2011E 2012E 2013E 2014E 2015E LT*

Ilmenite bulk US$/t 75 148 245 188 188 188 130

Rutile bulk US$/t 538 1,013 1,800 1,350 1,350 1,350 900

Zircon bulk US$/t 949 1,750 2,500 2,050 2,050 2,050 1,600  

Source: Bloomberg, GMP estimates 

Our forecast methodology includes an explicit forecast for 2011-12E and for the 2013-
15E period we model a plateau which is the average of the 2012 price forecast and 
our long-term price forecast. We revert to our long-term price forecast in 2016E. 

Ilmenite prices and GMP forecasts  Rutile and zircon prices and GMP forecasts 
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Source: Bloomberg, GMP estimates  Source: Bloomberg, GMP estimates 

Key pricing issues currently include: 

 Tight market for ilmenite with spot prices in the US$200-250/t range. 
Pigment industry demand remains strong. 

 Significant price increases going through in rutile with Kronos reporting three 
price increases in 2011 and Iluka reporting a 70-75% h/h price increase in 
H2/11. 

 Customer rationing of zircon continues with very low inventories globally. 
Iluka reported a 35-40% q/q increase in prices for Q3/11. 
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AFRICAN MINERAL SANDS COMPARISON 
We believe that sub-Saharan Africa will be of increasing importance in the mineral 
sands industry in coming years with the companies that we cover adding significant 
production, and a number of project developers also focusing on the region. In this 
section we compare the major mineral sands companies, projects and operations in 
Africa in terms of a number of factors. 

African Mineral Sands project comparison 

Site
Moma Kwale stage 1 Kwale stage 2 Grand Cote Sierra Rutile Ranobe

Moebase and 
Naburi

Operator Kenmare Res. Base Resources Base Resources Mineral Deposits Sierra Rutile World Titanium Pathfinder Minerals

Country Mozambique Kenya Kenya Senegal Sierra Leone Madagascar Mozambique

Status Operating Financing Financing Financing Operating Scoping Scoping

Planned prod'n start NA 2014 2015 2013 NA 2013 2014

Mining method Dredge Dry Dry Dredge Dredge Dry Dredge

Downstream No No No No No No No

Capital cost US$m 730 284 20* 501 NA 140 690

Resource (Mt) 8,249 152 135 2,361 605 416 2,021

Heavy minerals 3.1% 6.0% 3.6% 1.9% 4.5% 6.5% 3.5%

Ilmenite 2.5% 3.4% 1.7% 1.4% 0.5% 4.2% 2.8%

Zircon 0.2% 0.4% 0.2% 0.2% 0.2% 0.4% 0.1%

Rutile 0.0% 0.8% 0.5% 0.0% 1.3% 0.1% 0.2%

Slimes 6.6% 24.6% 27.6% 1.0% 31.0% 4.2% 15.0%

Planned annual production (Ktpa)

Ilmenite 1,200 330 200 575 15 195 1,245

Zircon 75 30 19 85 7 16 65

Rutile 22 79 55 6 65 5 24

Zircon equiv prodn 181 98 64 133 42 34 176

Percentage ilmenite as chloride 50% 0% 0% 30% NA 20% NA

Quality comparisons

Reserve life/yrs 24 8 6 18 5* 20* 20*

Resource life/yrs 172 16 11 58 120 89 46

Revenue/ cash cost - LOM 2.9 4.2 1.8 3.6 1.4* 2.7 ND

Capital intensity (abs.; US¢/t)** 17.1 37.8 5.6 21.4 NA 20.6 19.6

Capital cost/zircon equiv prodn 4.0 2.9 0.3 3.8 NA 4.1 3.9  

Source: Company data, TZMI, GMP estimates. *GMP estimates; **Based on zircon equiv production and resource life; ND: No Data; NA: Not Available. 

Location 

Most of the existing mineral sands operations in Africa are located in the southern part 
of the east coast of Africa, with South Africa dominating through Exxaro’s KZN and 
Namakwa Sands operations and Rio Tinto/BHP Billiton’s Richards Bay Minerals. Rio 
Tinto also operates QMM in Madagascar while Kenmare Resources operates Moma 
in Mozambique. The sole exception to this is Sierra Rutile’s small operation in Sierra 
Leone. 

This trend is carried on with the development projects with Mineral Deposits’ Grande 
Côte the only major exception. 
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Size, operating life and capital intensity 

There are several large operations in Africa, but we believe that Kenmare Resources’ 
Moma mine and Rio Tinto/BHP Billiton’s Richards Bay operation are the largest. 
Sadly there is very little published information about Richards Bay Minerals (RBM) so 
it is difficult to compare the two in any sort of detail. 

African Mineral Sands deposits showing size and operating life 

Site Operator Country
Resource 

(Mt)
Heavy 

minerals
Ilmenite Zircon Rutile

Reserve 
life/yrs

Resource 
life/yrs

Moma Kenmare Resources Mozambique 8,249 3.1% 2.5% 0.2% 0.0% 24 172

Kwale stage 1 Base Resources Kenya 152 6.0% 3.4% 0.4% 0.8% 7 14

Kwale stage 2 Base Resources Kenya 135 3.6% 1.7% 0.2% 0.5% 5 11

Grand Cote Mineral Deposits Senegal 2,361 1.9% 1.4% 0.2% 0.0% 18 58

Sierra Rutile Sierra Rutile Sierra Leone 605 4.5% 0.5% 0.2% 1.3% 5* 120

Ranobe World Titanium Madagascar 416 6.5% 4.2% 0.4% 0.1% 20* 89

Moebase and Naburi Pathfinder Minerals Mozambique 2,021 3.5% 2.8% 0.1% 0.2% 20* 46

KZN Sands Exxaro South Africa 1,243 7.2% 2.9% 0.6% 0.2% 18 98

Namakwa Sands Exxaro South Africa 929 3.4% 2.6% 0.6% 0.2% 63 86

Richards Bay Minerals Rio Tinto/BHP Billiton South Africa ND ND ND ND ND 13 32

QMM Rio Tinto Madagascar ND ND ND ND ND 12 51  

Source: Company data, TZMI, GMP estimates. *GMP estimates; **Based on zircon equiv production and resource life; ND: No Data; NA: Not Available. 

We believe that Moma has significant potential to expand production, particularly 
bearing in mind its resource life of in excess of 170 years (based on combined 
reserves and resources), even at its expanded tonnage. We understand that 
management is considering a stage three expansion at Moma. 

Rio Tinto has recent announced that it will extend the mine life at RBM to 2043 from 
2030. 

With the Mineral Sands industry being relatively capital intensive, we believe that size 
and scaleability of operations is an important factor. From an investment point of view 
we would prefer to invest in a long-life project with potential to expand production than 
a shorter life project where no expansion is possible. 

On our preferred measure of capital intensity (capital cost divided by zircon equivalent 
production over the reserve life), the project with the highest capital efficiency overall 
is Kenmare’s Moma project (technically Kwale stage 2 is more capital efficient but 
taken altogether Kwale is significantly less capital efficient). World Titanium 
Resources’ Ranobe project comes a close second. 

Mineral assemblage 

We believe that mineral assemblage is a key factor in assessing mineral sands 
projects. While rutile and zircon tend to occur in lower quantities than ilmenite in most 
deposits they can be between five and ten times as valuable. Hence the mineral 
assemblage, and relative recovery levels, of a deposit can have a major impact on 
profitability. 

Deposits that stand out in terms of their mineral assemblage include: 
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 Sierra Rutile which has the highest rutile concentration of any of the African 
mineral sands deposits. 

 Exxaro’s KZN Sands which has one of the highest heavy mineral grades and 
also a high in situ zircon/ilmenite ratio.  

 Mineral Deposits’ Grand Cote project which has the highest in situ 
zircon/ilmenite ratio of the African development projects. 

 Base Resources’ Kwale project which has one of the highest in situ 
rutile/ilmenite ratios of the African development projects. 

Cost structure 

Because of the significant differentiation in mineral sands products, it is difficult to 
produce a standardised cost curve for mineral sands project. Mineral Sands 
consultant TZMI therefore uses a curve based on the ratio of revenue to cash cost 
(including royalties). This produces a cost curve shaped differently from a normal 
industry cost curve with higher ratio levels suggesting a lower cost base. 

TZMI does not allow their cost data to be published but, in conjunction with them, we 
have constructed a series of charts based on indicative quartile ranges to allow us to 
benchmark the major African development operations and projects. 

Based on 2010 cash costs, we calculate that Kenmare’s Moma and Sierra Rutile both 
fall into the third quartile of cash costs. This is because of the fact that Kenmare was 
still ramping up production in 2010 and Sierra Rutile’s cost performance was weak.  

African Mineral Sands operations comparison with global cost curve, 2010 
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Source: TZMI, GMP estimates 

We have attempted to forecast how the African operations would look on the 2015E 
cost curve, when most of them should be in production.  
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However we note that the comparison is illustrative at best due to the fact that our 
long-term price forecasts differ from TZMI’s, on which the global cost data is based. 
Nevertheless we believe that the chart does show the high quality of most of the new 
African projects, which should be in the first quartile.  

African Mineral Sands operations comparison with global cost curve, 2015E 
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Source: TZMI, GMP estimates  

We note that the first stage of Kwale comes out as the lowest cost project, with 
Grande Cote and Moma clearly within the first quartile. 

Sierra Rutile would be the highest cost operation, based on current cost data, but if it 
is able to improve its cost performance over the next few years it could move up to the 
third quartile, in our view. 

Valuation 

Discounting Pathfinder Minerals, which is at a very early stage, we believe that 
Mineral Deposits currently offers the best valuation on an EV/contained heavy mineral 
resource basis. 

African Mineral Sands valuation comparison 

Mineral Sands Price Mkt cap Net debt Lqd hldgs EV Capex Resource HM Grade Cont. HM EV/Resource

Key ops Ticker Local CCY US$m US$m US$m US$m US$m Mt % Mt US$/t

Base Resources Kenya BSE AU 0.62 108 -9 99 284 408 4.1% 16.7 5.91

Mineral Deposits Ltd Senegal MDL AU 6.91 446 -59 -150 237 500 2,361 1.9% 44.5 5.32

Pathfinder Minerals Mozambique PFP LN 5.38 71 0 71 690 2,020 3.6% 71.7 0.99

Explorer/developer average 625 3.1% 132.9 3.06

Kenmare Resources Mozambique KMR LN 48.45 1,889 102 1,991 7,811 3.0% 234.7 8.48

Sierra Rutile Sierra Leone SRX LN 15.63 127 20 147 605 4.7% 28.7 5.12

Producers mkt cap weighted average 2,016 3.2% 263.4 8.27  

Source: Bloomberg, Company data, GMP estimates 
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Base Resources Ltd 
Low capex, quick start-up project potential 

 
 
 
 
 

BUY 
BSE - ASX A$0.615 
Target A$0.95 

  
 
 

 
 
 
 
 
 
 
 
 
 
 
 

WHAT'S CHANGED

New Old

Rating Buy NA

Target A$0.95 NA

NAV/share (A$) 0.96 NA

SHARE DATA

Shares - m (basic/fully diluted) 161.8m/183.3m

52-week high/low A$0.65/A$0.08

Free float 88%

3M average daily volume 1.3m

3M average daily value US$0.8m

Market capitalisation US$120m

Enterprise value US$106m

Dividend yield 0.0%

Total projected return 54%

SUMMARY METRICS

Key assets Kwale, Kenya  
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 Base Resources is planning to develop the Kwale mineral sands 
project in Kenya. The project has been in evaluation since 1995 
but land ownership issues and the GFC kept former owner 
Tiomin/Vaaldiam from developing it and the project was bought by 
Base in early-2010. Since acquiring the project the company has 
conducted further drilling and published an updated DFS in May 
2011. 

 The new DFS targets production of 330Ktpa of ilmenite, 79Ktpa of 
rutile and 30Ktpa of zircon for the first seven years followed by 
200Ktpa of ilmenite, 55Ktpa of rutile and 19Ktpa of zircon over the 
final six years of the mine life. The 13 year mine life targets mining 
from the Central and South dunes although we believe there is 
potential to extend the mine life by developing the North Dune 
although that would require higher operating costs due to lower 
grades.  

 The project is located c.50km south of the port of Mombasa in 
Kenya, and is close to existing power and transportation 
infrastructure, which helps keep capital costs to a minimum. We 
forecast capital costs of US$284m, which gives the project one of 
the lowest capital costs in the sector, although with such a short 
mine life, the capital intensity is one of the highest in the sector. 

 We believe that key near-term catalysts are likely to be 
announcement of debt and equity funding as well as the 
announcement of offtake agreements. Further rises in mineral 
sands product prices would be positive. 

 We value the project using a DCF for Kwale, using a 12% 
discount rate and a 50% discount to project NAV, to account for 
development and funding risk. Including the company’s current 
cash position results in a valuation of A$176m or A$0.96/share for 
Base Resources. 

 We initiate coverage on Base Resources Ltd with a Buy 
rating and A$0.95/sh price target. 
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Base Resources financial summary Year-end 30 June

Valuation A$m A$/sh Forecast assumptions 2010 2011E 2012E 2013E 2014E
Kwale DCF with 50% dev't risk 169 0.92 Zircon US$/t 956 1155 2300 2300 2050
Net cash (debt) 7 0.04 Ilmenite bulk US$/t 74 80 200 214 178

Rutile bulk US$/t 537 645 1438 1675 1350
NAV 176 0.96
Price target A$/sh 0.95 Attributable production summary 2010 2011E 2012E 2013E 2014E

Zircon (Kt) NA NA NA NA 20.5
Ilmenite (Kt) NA NA NA NA 286.9
Rutile (Kt) NA NA NA NA 68.9

Asset valuation summary Secondary ilmenite & leucoxene (Kt) NA NA NA NA NA

Op cost per tonne of Zircon US$/t NA NA NA NA 1928

PROFIT & LOSS (A$m) 2010 2011E 2012E 2013E 2014E
Revenues - - - - 189
Cost of sales 1 - - - 40
EBITDA -1 - - - 149
  D&A 0 0 1 9 25
EBIT plus inv't income & pension items -1 0 -1 -9 123
Net interest income/(expense) - 0 0 - -
Other financials income/(expense) - - - - -
Adjusted PTP* -2 0 -1 -9 123
Taxation - - - - -37

Production summary (company Post-tax income -2 0 -1 -9 86
Minority interests - - - - -
Net income (adjusted earnings*) -2 0 -1 -6 86
Per share data (US$)
EPS (adjusted, basic*) -0.02 0.00 0.00 -0.04 0.53
EPS (adjusted, diluted*) -0.04 0.00 0.00 -0.03 0.47
Shares outstanding (period avge, basic) 84 146 162 162 162
Shares outstanding (fully diluted) 38 183 183 183 183
BALANCE SHEET (A$m) 2010 2011E 2012E 2013E 2014E
Assets
Cash & equivalents 1 2 - - 79
Net tangible fixed assets 0 8 93 257 265
Total assets 2 9 93 257 373
Liabilities

Reserves & resources (Mt) M&I Inferred Total Interest bearing debt - - - - -
Central dune Total liabilities 0 0 0 0 19
Ore 76.2 - 76.2 Shareholders equity 1 9 93 256 354
% THM in ore 6.1% - 6.1% Minority interests - - - - -
% Ilmenite in ore 3.4% - 3.4% Net debt -1 -2 - - -79
% Rutile in ore 0.8% - 0.8% CASH FLOW (A$m) 2010 2011E 2012E 2013E 2014E
% Zircon in ore 0.4% - 0.4% Pre-tax profit -2 0 -1 -9 123
Mt Ilmenite 2.6 - 2.6 Depreciation & amortisation 0 0 1 9 25
Mt Rutile 0.6 - 0.6 Net change in working capital 0 0 - - -4
Mt Zircon 0.3 - 0.3 Total cash from operating activities -2 0 0 0 131

Net capital expenditure -0 -8 -86 -173 -34
South dune Net (acquisitions)/disposals - - - - -
Ore 69.9 - 69.9 Cash from investing activities -0 -8 -86 -173 -34
% THM in ore 3.4% - 3.4% Cash from financing activities 0 8 - - -
% Ilmenite in ore 1.4% - 1.4% Net cash flow -1 1 -86 -173 98
% Rutile in ore 0.4% - 0.4% PROFITABILITY & VALUATION 2010 2011E 2012E 2013E 2014E
% Zircon in ore 0.2% - 0.2% EBIT margin, % NM NM NM NM 65%
Mt Ilmenite 0.41 - 0.41 ROIC (EBIT), % NM NM NM NM 45%
Mt Rutile 0.12 - 0.12 EV/EBITDA, x NM NM NM NM 0.7
Mt Zircon 0.05 - 0.05 PE (adj.), x NM NM -174.6 NM 1.3
Source: Company data, GMP estimates * excluding non-recurring items
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Company description 

Base Resources is developing the Kwale mineral sands project which is located in 
Kenya c.50km southwest of the port of Mombasa. Base was listed in 2008 as a West 
Australian iron ore explorer with a suite of magnetite projects, but management 
quickly realised that its portfolio wasn’t going anywhere. 

In February 2010, the company announced that it was acquiring the Kwale project for 
US$3m, and a 2% sales royalty, and the deal closed in August 2010. Since then Base 
has focused on expanding the JORC compliant resource and updating the DFS for 
the project, which it published in May 2011. It is planning to raise debt and equity 
finance to develop the project. 

Despite the relatively short mine life of the project, the company has an option to 
acquire a further three exploration projects in the region for a maximum of US$3m to 
provide it with expansion opportunities. 

Company history 

October 2008: Base Iron Ltd listed on the ASX as a mid-west Australian iron ore 
explorer. 

February 2010: Acquired Kwale Minerals Sands project from Tiomin Resources for 
US$3m. It also acquired an option to buy three other exploration projects Mambrui, 
Kilifi and Vipingo for a maximum of US$3m. 

June 2010: Base Iron changed its name to Base Resources. 

November 2010: Announced an equity raising of A$8.1m at A$0.30 per share to 
advance development of the Kwale project. 

February 2011: The company announced a 7.17Mt increase in JORC compliant 
resource to 146Mt. The contained ilmenite and rutile resource increased by 16% while 
the contained zircon resource decreased by 3%. 

March 2011: Announced the appointment of WestLB as the mandated lead arranger 
for a US$150m syndicated project finance facility. 

May 2011: Base published a DFS for the Kwale project, which anticipates a capital 
cost of US$256m for a 13 year mine life project starting in 2013. 

Shareholder base 

Base has a relatively fragmented shareholder structure with the top five investors, all 
financial investors, holding c.31% of the total capital. 
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Base Resources shareholder structure 

Other

69%

Acorn Capital

5%

Contango AM

6%

Passport Capital

11% Platy pus AM

9%

 

Source: Bloomberg, company data 

Kwale project (Base 100%) 

Project history and Kenyan legislation 

Kwale was first identified in 1995 and TSX-listed Tiomin Resources spent 15 years 
trying to develop the project. In March 2010, Tiomin merged with Vaaldiam 
Resources. While continuing to develop the project Tiomin struggled with local 
landowners who managed to halt all activity on the project in 2001 and between 2002 
and 2005. Construction commenced but was halted in 2007 as several farmers 
resisted expropriation by the Kenyan government. The delay cost Tiomin its 
US$155m debt package and left it without funding in the depths of the GFC. 

Tiomin negotiated a deal to sell 70% of the project to largest shareholder Jinchuan 
Group, but Jinchuan announced in October 2009 that it was walking away from the 
project, leaving Kwale undeveloped. In August 2010, Vaaldiam agreed to sell Kwale 
to Base Resources for US$3m in cash and a 2% revenue royalty; Tiomin had spent 
US$60m on the project. 

In May 2011 Base published an updated DFS for Kwale which envisages a 13 year 
mine life project for initial project capex of US$256m, with first shipments due in 
CQ3/13. 

The company has arranged for the transfer of all material leases, permits etc related 
to mining, and the resettlement program has finally been completed. The company 
has received approval for the construction of the Mukurumudzi Dam and the only 
outstanding approval is now for the port development. 

We understand that Kwale has a high level of government and local community 
support; the project is of national significance and is regarded as an important 
precedent for the development of a mining industry in Kenya. 

Kenya’s Mining Act has been in place since 1953 and a new act is currently going 
through the approval process with adoption likely by late-2011/early-2012. 
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Currently no provision exists for the government to take a stake in the Kwale project, 
but we would never say never given other experiences in Africa. Royalty payments 
currently stand at 2.5% although the company guides that it expects royalty payments 
to increase to 5% after the first five years. 

Introduction to the project 

The Kwale project is located c.50km southwest of the port of Mombasa and is c.10km 
from the coast. It consists of three target areas (north, central and south) located 
within a 12km northeast/southwest striking dune system. It is located 8km west of the 
main coastal highway. 

Location of Kwale project and other Base Resources targets 

 

Source: Company data 

Geology and resources 

The deposit lies within the Magarini sands formation, which forms a series of low hills 
which run parallel to the coast. The sands are believed to be of aeolian origin (formed 
by wind rather than wave action). The deposit is generally poorly stratified and 
contains a large fraction of clay and silt, up to about 24%. Heavy minerals are locally 
concentrated and may be abundant in some places. 
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The deposit is composed of three main layers of sand, a brown sand at the surface, 
followed by orange sands, underlain by more pinkish material at depth. The sequence 
is underlain by weathered sandstone. Vaaldiam drilled 249 holes into the deposit in 
1997 and Base completed a further 275 holes in late-2010 which expanded the 
resource by a further 7.2Mt and resulted in a 4% increase in the resource value per 
tonne. 

Kwale orebody  Cross section of Central Dune at Kwale 

 

 

 

Source: Company data  Source: Company data 

There are three major mineralised zones, although the DFS is based on the higher 
grade Central and South dunes which have reserves of 75.5Mt @ 6.2% THM 
(Central) and 65.1Mt @ 3.6% (South). The North dune has a resource of 116Mt @ 
2.1% THM. It is not currently included in the mining plan, but could be developed. 
Being lower grade than the other two areas it would be more expensive to mine. 

Kwale resource and mineral assemblage 

M&I resource 
in-situ grade

Contained M&I 
resource Assemblage

Designed 
recovery Prod'n Revenue split*

% Kt % % Ktpa %

THM 4.9% 7,140

Zircon 0.3% 420 5.9% 76% 30 24%

Ilmenite 2.6% 3,780 52.9% 95% 330 28%

Rutile 0.7% 940 13.2% 97% 79 48%  

Source: Company data, GMP estimates. *Based on GMP price forecasts, life-of-mine. 
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The Central Dune is 2km long and 0.8-1.25km wide with an average thickness of 
29m. There is one major high grade zone in the northern part of the Dune where HM 
grades can exceed 10%. The South Dune is much thinner, being 4.5km long and 600-
800m wide, with an average thickness of 19m. 

Mining and processing 

The company is targeting a 13 year mine life for Kwale utilising a dozer trap mining 
unit (DMU). The high slimes content would make the project less viable for dredging, 
and the DMU is preferred over the use of a large bucket wheel excavator which was 
proposed by Vaaldiam.  

The company will transport ore from the DMU to the Wet Concentrator Plant (WCP) 
via a slurry pipeline. The WCP will use gravity separation, via spiral concentrators, to 
produce a HMC with 90% HM. 

Kwale site layout plan 

 

Source: Company data 

Material will then be transported to the Mineral Separation Plant (MSP), which will be 
located to the east of the Central Pit, which is expected to be mined for the first eight 
years of the operation. Mining will then shift to the South Dune. Mining of the North 
Dune would likely require construction of another WCP. 

Logistics and infrastructure 

Each major product of the MSP (ilmenite, zircon, rutile) will have on-site storage. 
Product will be transported to the port of Mombasa by road (a trip of c.60km) with the 
company building a new 8km paved access road to the main A14 highway. 
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Management plans to build port facilities at Likoni, which is on the southern side of the 
existing shipping channel which services Mombasa port. The company has already 
secured the port site. The port facility will comprise a storage shed which can hold 
45Kt of ilmenite and 15Kt of rutile, reclaim facilities, shiploading facilities and wharf 
facilities capable of handling up to 45,000dwt vessels.  

Zircon, and some rutile, will be shipped by container through the Kenya Port Authority 
container terminal on Mombasa Island. 

Power for the site will be supplied by the National Grid via a 132kV line from the 
substation at Galu, 14km away. Average power usage over the first six years will be 
6MW, which should increase to 13MW as the ore pumping distance increases to peak 
levels by years 10-11. Kenya’s primary power sources are heavy fuel oil and hydro 
with some focus on developing geothermal, so we would expect that power prices 
would increase in line with crude oil prices. 

The primary water source for the project is to be a dam constructed on the 
Mukurumudzi river. The dam will have capacity of 8.8Mcm and will be supplemented 
by a borefield which should have capacity of 2Mcm. All available water will be 
recycled, but the company estimates that annual water demand will be 5.2Mcm for the 
first four years and 8Mcm thereafter. 

The high slimes level is likely to be one of the principal challenges for the company, 
but a number of tests have been carried out including a successful pilot plant test in 
2003. 

Marketing plans 

The company plans to implement a suite of off-take agreements to underpin the 
development financing for the project. The agreements will have fixed minimum 
volumes and market-based pricing mechanisms, and the company expects to have 
the core agreements in place by late-August 2011. 

The company notes that its ilmenite product will have a 48.5% TiO2 content, which is 
on the low side. In our model we have assumed that the company will take a US$10/t 
price discount to our benchmark TiO2 price. 

Development and operating assumptions 

 Management is targeting a 2013 production start with first shipments in 
Q4/13E. We have forecast production to start in FY14E in our model with a 
12 month ramp-up to full production in FY15E. 

 The DFS cites a 13 year mine life based on mining of the Central and South 
Dunes. We believe there is potential to mine the North Dune but that would 
involve some capital spend plus higher operating costs as HM grades are 
significantly lower there. At this stage we do not include potential to expand 
the mine life in our model. 
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 The company has given some guidance on yields, and we are building in a 
gradual ramp-up to its guided yields of 95% for ilmenite, 97% for rutile and 
75% for zircon over a two-year period. 

 The DFS estimated pre-production capital costs at US$256.3m, including a 
US$20m (8%) contingency. Management also notes that a 9% contingency 
is included in the individual estimates. We have used a capital cost estimate 
of US$284m (existing forecasts plus a 20% contingency) to account for likely 
increases in capital costs. We forecast maintenance capex at 2.5% of sales 
and include c.US$20m of capital cost for development of South Zone mining 
in 2020-21E. 

GMP estimate of Kwale pre-production capital and operating costs 

Capital costs Operating costs

US$m US$/t ore

Mine & i/s 28 Mining 1.19

Processing 82 Processing 1.79

Transport & power i/s 34 Other 1.08

EPCM 37 Total (ex royalty) 4.06

Other 55 Royalties 0.91

Contingency 47

Total 284 Total (incl. royalty) 4.97  

Source: Company data, GMP estimates 

 Our operating cost forecast translates into US$462/tonne of zircon 
equivalent in FY14E and US$890/tonne of zircon equivalent LoM as we 
inflate our operating costs and grades drop. 

 On our current forecasts there is no free carry for the Kenyan government 
and Base should receive 100% of project cash flows. 

Kwale revenue split and revenue/cost ratio  Kwale EBIT, capex and cash flow forecasts 
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Source: GMP estimates  Source: GMP estimates 

 Management reported on 30 March 2011 that it has appointed WestLB as 
lead arranger for a US$150m senior debt facility (plus a US$20m cost over-
run facility) to partly fund project capex. The company’s most recent cash 
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position was A$7.2m as of 31 December 2011 so it is likely that it will need to 
raise additional equity funding to finance the project. 

 Base Resources has the option to buy three other mineral sands exploration 
projects in Kenya from Vaaldiam. The projects, Mabrui, Kilifi and Vipingo, are 
located close to the coast, and to the north of the port at Mombasa, up to 
200km north of Kwale. Both the Kilifi and Mambrui projects have historical 
resources with Kilifi boasting 958Mt at 3.2% HM and Mambrui 431Mt at 5.0% 
HM. We believe there is potential for the projects to host standalone 
operations, but at this stage, with the option unexercised, we choose not to 
include them in our valuation. 

Valuation 

We value Base Resources using a sum of the parts valuation based on a DCF for the 
Kwale project (12% discount rate) and the company’s cash position. 

Base Resources sum of the parts valuation 

Total PV A$m 169 169

Net debt / (Net cash) A$m -7 -7

Minority interests A$m 0

PV of Equity A$m 169 7 176

No. of shares in issue (fd) m 183.3 183.3 183.3

Value per share A$ 0.92 0.04 0.96

Discount rate % 12%

Risk discount % 50%

Group
Kwale with 50% 

dev't risk Other

 

Source: GMP estimates 

We apply a 50% discount to our calculated Kwale NAV to account for funding and 
development risk. Once the company has managed to source funding for the project, 
we would expect to lower our discount significantly. 

Our 12% discount rate is slightly higher than the 10% we use for Grande Côte due to 
our perception of Kenya as a slightly more risky location for investment in mining 
projects. Kwale will be the first major mining project in Kenya and we believe that 
there is a higher political risk due to the lack of major projects in the area. 

Our NAV for Base Resources is A$0.96/share. We initiate coverage on Base 
Resources with a Buy rating and A$0.95 price target. 
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Sensitivities 

 A 10% change in our ilmenite price forecast would result in a 6% change in 
our NAV. 

 A 10% change in our zircon price forecast would result in a 6% change in our 
NAV. 

 A 10% change in our rutile price forecast would result in a 9% change in our 
NAV. 

 A 2pp change in our discount rate would result in a 20% change in our NAV. 

Catalysts and risks 

Catalysts 

 Conclusion of debt and equity funding. In our view this would significantly 
lower the risk for the project, as we described in our valuation section above. 

 Signing of offtake agreement. This would be a positive because it would 
lower the risks and show that there is a ready market for the product, 
ilmenite in particular. 

 Rising commodity prices. Mineral sands prices continue to rise and 
continued rises in prices mean that we will likely have to revisit our price 
forecasts. 

 On time/budget completion of project development. While this is still 
some way out for the moment, we believe this would be a major catalyst for 
the stock and should see it realise a significant re-rating. 

Risks 

 Funding risks. In particular higher than expected interest rates for debt and 
the likelihood of near-term equity funding. 

 Sovereign risks. Any political instability in Kenya or proposed changes in 
mining legislation, as we have seen in other African countries recently. 

 Development delays or rises in capex. These would move out production 
start or raise the cost of the project, lowering our NAV. 

 Commodity price risks. While extreme market tightness continues, these 
seem limited but we highlight any significant cyclical slowdown in key regions 
could lead prices to fall in the near-term.  
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Reserves and resources 

Kwale reserves and resources 

Dune Classification Tonnage

Mt % Mt % Mt % Mt % Mt

Central Proven 46.3 6.9% 3.2 3.9% 1.8 0.9% 0.4 0.4% 0.2

Probable 29.2 4.5% 1.3 2.5% 0.7 0.6% 0.2 0.3% 0.1

P&P 75.5 6.2% 4.5 3.5% 2.5 0.8% 0.6 0.4% 0.3

South Proven 39.9 3.7% 1.5 1.9% 0.8 0.5% 0.2 0.2% 0.1

Probable 25.2 3.4% 0.9 1.4% 0.4 0.4% 0.1 0.2% 0.0

P&P 65.1 3.6% 2.3 1.7% 1.1 0.5% 0.3 0.2% 0.1

Combined Proven 86.2 5.9% 4.7 3.3% 2.6 0.8% 0.6 0.4% 0.3

Probable 54.4 4.1% 2.2 2.1% 1.1 0.5% 0.3 0.2% 0.1

P&P 140.6 5.3% 6.8 3.0% 3.6 0.7% 0.9 0.3% 0.4

Central Measured 46.2 7.1% 3.3 4.0% 1.9 0.9% 0.4 0.4% 0.2

Indicated 29.9 4.6% 1.4 2.5% 0.7 0.6% 0.2 0.3% 0.1

Total 76.2 6.1% 4.6 3.4% 2.6 0.8% 0.6 0.4% 0.3

South Measured 40.0 3.8% 1.5 2.0% 0.8 0.5% 0.2 0.2% 0.1

Indicated 29.9 3.4% 1.0 1.4% 0.4 0.4% 0.1 0.2% 0.1

Total 69.9 3.6% 2.5 1.7% 1.2 0.5% 0.3 0.2% 0.1

Combined Measured 86.2 5.5% 4.8 3.1% 2.6 0.8% 0.7 0.3% 0.3

Indicated 59.8 4.0% 2.4 1.9% 1.2 0.5% 0.3 0.2% 0.1

Total 146.0 4.9% 7.1 2.6% 3.8 0.7% 0.9 0.3% 0.4

THM Ilmenite Rutile Zircon

 

Source: Company data 

Board & Management 

Andrew King, Non-Executive Chairman, is a mining engineer with over 34 years 
experience in the mineral resources industry. He founded and developed Goldstar 
Resources NL and was instrumental in the successful establishment of Alcyone 
Resources in 2009. He is also currently Managing Director of Alcyone Resources. In 
addition to experience covering corporate, strategic and operational roles in gold, iron 
ore, coal and base metals, he also holds qualifications in accounting and financial 
management. He is a member of the Australasian Institute of Mining and Metallurgy 
and the Australian Institute of Company Directors. 

Tim Carstens, Managing Director, previously held senior executive roles with 
Perilya Limited, North Limited, Robe River Iron Associates, Iron Ore Company of 
Canada and St Barbara Mines Limited in operations, strategy, corporate development 
and finance, both in Australia and overseas. A chartered accountant by profession, he 
has managed all aspects of business strategy development and implementation, 
acquisitions and divestments, debt and equity financing, organisational development 
and operational performance. Most recently he was Executive General Manager – 
Operations and Development with Perilya Limited with responsibility for all operational 
and project development activities in the Broken Hill field, comprising two operating 
mines and three advanced development projects. 

Colin Bwye, Executive Director (Operations & Development), has over 20 years 
experience in the mineral sands sector, having commenced his professional career 
with RGC Mineral Sands (now part of Iluka Resources) as a plant metallurgist in 
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1988. Most recently he was previously Managing Director of Western Australian 
mineral sands producer, Doral Mineral Industries Ltd, a subsidiary of Iwatani 
Corporation of Japan. He has an extensive knowledge of all aspects of the mineral 
sands industry, including downstream processing and marketing of mineral sands 
products and he has also been integral in bringing a number of development projects 
into production. He was born in Kenya and lived there prior to migrating to Australia in 
1987 and so brings a deep understanding of the country and its culture. He will have 
the primary responsibility for bringing Base Resources’ Kwale Mineral Sands Project 
in Kenya through development and into operation. 

Sam Willis, Non-Executive Director, is an experienced Company Director in the 
resources and energy sectors. He is currently Managing Director of oil and gas 
explorer New Standard Energy and a Non-Executive Director of coal explorer and 
developer Northern Energy Corporation Limited. With a background in the capital and 
corporate advisory fields with Hartleys, Red Dingo, Deutsche Bank and Schroders 
Investment Management, he also provides Base with expertise in small company 
management, specifically in relation to ASX listing, M&A assessment, deal co-
ordination and capital raisings. 

Winton Willesee, Non-Executive Director and Company Secretary, is an 
experienced Director and Company Secretary in the small cap sector of the ASX and 
has a broad range of experience in company administration, corporate governance 
and corporate finance. He has a Master of Commerce, Post-Graduation Diploma in 
Business (Economics and Finance), a Diploma in Education and a Bachelor of 
Business and is a Fellow of the Financial Services Institute of Australasia and a 
Member of CPA Australia. He is also currently a Director of Boss Energy Limited, 
Future Corporation Australia Limited, Incitive Limted and Newera Uranium Limted. He 
is currently also the Company Secretary of Boss Energy Limited, Future Corporation 
Australia Limited, Greenvale Mining NL, Incitive Limited, Mantle Mining Corporation 
Ltd, Newera Uranium Limited and is joint Company Secretary of Uran Limited. 
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Kenmare Resources PLC 
Worth a premium for size and growth potential 

 
 
 
 
 

BUY 
KMR - LSE 48.5p 
Target 70p 

  
 
 

 
 
 
 
 
 
 
 
 
 
 
 

WHAT'S CHANGED

New Old

Rating Buy NA

Target 70p NA

EPS 2011E (US¢) 0.8 NA

EPS 2012E (US¢) 7.8 NA

NAV/share (p) 54 NA

SHARE DATA
Shares - m (basic/fully diluted) 2,403.5m/2,466.4m
52-week high/low 52p/11p
Free float 99%
3M average daily volume 5.9m
3M average daily value US$4.3m
Market capitalisation US$1,887m
Enterprise value US$1,987m
Dividend yield 0.0%
Total projected return 44%

FINANCIAL DATA 12/10E 12/11E 12/12E
Revenue (US$m) 92 149 344
EBIT (US$m) -4 46 219
Net income adj. (US$m) -16 20 193
EPS adj./dil. (US$) -0.01 0.01 0.08
CEPS adj./dil (US$) 0.00 0.02 0.09
Net DPS (US$) 0.00 0.00 0.00

SUMMARY METRICS 12/10E 12/11E 12/12E
EBIT margin % NM 30.6 63.7
ROIC (EBIT) % NM 6.5 28.2
EV/EBITDA x NM 27.4 8.0
PE x NM 96.7 10.0

COMPANY DATA 12/10E 12/11E 12/12E
Ilmenite production (Kt) 678 720 930
Zircon production (Kt) 37 44 58
Ilmenite price forecast (US$/t) 75 148 245

Zircon price forecast (US$/t) 949 1,750 2,500  
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 Kenmare Resources operates the world-class Moma mineral 
sands operation in northern Mozambique. The project has been 
operating since 2007. After being plagued with technical issues at 
the start of its operating life, it has been turned around following 
the replacement of key equipment and the introduction of 
experienced operational management in 2009, and is now starting 
to produce at close to capacity. 

 Kenmare has capacity to produce 800Ktpa of ilmenite, 50Ktpa of 
zircon and 14Ktpa of rutile, making it one of the biggest mineral 
sands producers in Africa, particularly in zircon equivalent 
production, and the company is currently in the process of 
constructing an expansion which would increase capacity by 50% 
in 2012E.  

 In addition the operation has one of the largest resource bases in 
the sector with 8.2Bt of combined reserves and resources at 3.1% 
THM, which could potentially support over 150 years of mine life 
even at the expanded throughput, so we believe that there is 
further potential to expand production if markets remain tight. 

 We believe that near-term catalysts are likely to be continued 
improvements in operating efficiency, rising mineral sands prices 
and completion of the expansion project. 

 We value the company using a DCF for Moma, with an 8% 
discount rate. We use a lower discount rate than the other mineral 
sands projects to reflect the fact that the company is in operation 
and also that Mozambique is a relatively low risk operating 
environment. To reflect the significant expansion potential of the 
Moma deposit we apply a 1.3x multiple to our NAV of 54p, 
resulting in a price target of 70p. 

 We initiate coverage on Kenmare Resources with a Buy 
rating and 70p price target. 
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Kenmare Resources financial summary Year-end 31 Dec

Valuation US$m p/sh Forecast assumptions 2009 2010 2011E 2012E 2013E
Ilmenite (US$/t) 84 75 148 245 188

Moma (DCF) 2,237 56 Rutile (US$/t) 536 538 1013 1800 1350
Other -81 -2 Zircon (US$/t) 955 949 1750 2500 2050
NAV 2,156 54
Applied Nav multiple 1.3 Production summary 2009 2010 2011E 2012E 2013E
Price target 70 Ilmenite (Ktpa) 475 678 720 930 1116

Rutile (Ktpa) 0 5 7 11 14
Zircon (Ktpa) 21 37 44 58 69

Asset valuation summary Ilmenite cash costs (US$/t) 74 94 89 85 87
HM cash costs (US$/t) 71 89 83 79 81

PROFIT & LOSS (US$m) 2009 2010 2011E 2012E 2013E
Revenues 27 92 149 344 372
Cost of sales 26 68 76 91 109
EBITDA 1 24 74 253 264
  D&A 13 21 28 34 37
EBIT plus inv't income & pension items -12 -4 46 219 226
Net interest income/(expense) -15 -30 -26 -26 -23
Other financials income/(expense) -3 17 - - -
Adjusted PTP* -30 -16 20 193 203
Taxation - - - - -
Post-tax income -30 -16 20 193 203
Minority interests - - - - -
Net income (adjusted earnings*) -30 -16 20 193 203
Per share data (US$)
EPS (adjusted, basic) -0.03 -0.01 0.01 0.08 0.08
EPS (adjusted, diluted) -0.03 -0.01 0.01 0.08 0.08
Shares outstanding (period avge, basic) 965.0 2029.9 2403.5 2403.5 2403.5
Shares outstanding (fully diluted) 891.3 2093.5 2466.4 2466.4 2466.4
BALANCE SHEET (US$m) 2009 2010 2011E 2012E 2013E
Assets
Cash & equivalents 17 239 85 142 333
Net tangible fixed assets 541 553 673 741 722
Total assets 594 829 811 976 1,161

Reserves & resources (Mt) Ilmenite Rutile Zircon Liabilities
Reserves (contained) Interest bearing debt 358 338 312 272 272
Namalope 7.7 0.2 0.6 Total liabilities 371 363 346 339 343
Namalope 8.4 0.2 0.6 Shareholders equity 222 466 465 637 818
Nataka 12.0 0.2 0.7 Minority interests - - - - -
Total P&P reserves 28.1 0.6 1.9 Net debt 341 100 227 131 -61

CASH FLOW (US$m) 2009 2010 2011E 2012E 2013E
Resources (contained) Pre-tax profit -30 -16 20 193 203
Congolone 4.2 0.1 0.4 Depreciation & amortisation 13 21 28 34 37
Total M& I resources 12.7 0.3 1.0 Net change in working capital -9 5 -2 -2 -7

Total cash from operating activities -37 0 20 199 210
Pilivili 9.8 0.3 0.8 Net capital expenditure -40 -35 -148 -102 -19
Mualadi 8.4 0.2 0.7 Net (acquisitions)/disposals - - - - -
Nataka 130.0 2.7 8.6 Cash from investing activities -40 -35 -148 -102 -19

Mpitini 8.3 0.2 0.7 Cash from financing activities 36 231 -26 -40 -
Marrua 1.8 0.1 0.1 Net cash flow -42 197 -154 57 192
Quinga North 2.0 0.1 0.2 PROFITABILITY & VALUATION 2009 2010 2011E 2012E 2013E
Quinga South 1.9 0.1 0.2 EBIT margin, % NM NM 31% 64% 61%
Total resources 174.9 4.0 12.3 ROIC (EBIT), % NM NM 7% 28% 30%

EV/EBITDA, x NM NM 27.4 8.0 7.7
PE (adj.), x NM NM 96.7 10.0 9.5
* excluding non-recurring itemsSource: Company data, GMP estimates

Mineral production summary
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Company description 

LSE-listed Kenmare Resources operates the Moma mineral sands operation in 
northern Mozambique. It has a long history in the mining industry, having been 
incorporated in 1972. It operated the Ancuabe Graphite mine from 1994-1999 and 
gained control of the Moma project in 1999 when a JV over the deposits with BHP 
was terminated. It conducted PFS and FS work over the deposits over the next two 
years and took the project into development in 2004, with first production in 2007. 

Having secured debt funding for the project in 2004, the company had initial operating 
problems on start-up caused by poor performance by the contractor and weak on-site 
management, resulting in the need to defer loan repayments and to raise equity at the 
depths of the GFC. 

However, following the replacement of key equipment at the plant, and the 
appointment of COO Jacob Deysel in February 2009, the company has started to turn 
itself around operationally and is now planning a further expansion to increase its 
production by 50%.  

With a significant world class mineral sands resource, good operational management 
in place and a tight mineral sands market, we believe that the company is well-placed 
to grow organically in both the near- and long-term  

Company history 

November 1994: Kenmare commenced trading on the official list of the London Stock 
Exchange.  

July 1996: BHP and Kenmare signed a JV agreement to evaluate additional 
exploration potential and determine the economic viability of the 50.5Mt ilmenite 
resource at the Congolone project. 

April 1999: BHP withdrew from the Mozambique JV after it planned to reduce its 
exploration and development budget for 1999-2000 by more than US$60m. 

February 2000: PFS for Moma project published with 600Ktpa mine plan for 20 years. 

January 2001: Kenmare signed Mineral License Agreement with the Mozambique 
Government on the Moma project. The MLA covers an initial period of 25 years of 
mining, and is renewable thereafter. It granted Kenmare rights over a total area of 
100,518 hectares. This licence includes an initial mining area of 15,240 hectares and 
allows for significant future resource expansion. 

February 2001: Successful completion of Moma DFS, which suggested US$160m of 
capital expenditure to bring the project into production by 2003. 

November - December 2002: Kenmare signed several off-take agreements for 
production from Moma. 
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June-July 2004: Raises US$97m (£53m) via a placing of 187.5m new shares at 16p 
per share and an open offer to existing shareholders of 144.0m shares. 

June 2004: Signs loan agreements over US$185m of senior debt and US$55m of 
subordinated debt and a balance of US$28m from other loans. Lenders include 
ABSA, FMO, and KfW Bankengruppe. 

March 2006: Announces an increase in the contained ilmenite resource at Moma to 
101Mt from 72Mt. 

April 2007: Reports commencement of mining and heavy mineral concentrate 
production at Moma and a 60% increase in contained ilmenite resources to 163Mt 
from 101Mt. 

December 2007: First shipments from Moma. 

August 2008: Following difficult ramp-up, company raised US$30m (£16.4m) via a 
placing of 51.2m shares at 32p per share. 

February 2009: Agreed with lenders to defer repayment of senior debt in the amount 
of US$11.3m due on 2 February 2009. 

February 2009: Appoints Jacob Deysel, formerly of Richards Bay Minerals, as COO 
and James White, formerly with Iluka Resources, as General Manager. 

April 2009: Concludes discussions with lenders to defer further principal payments on 
loans and change timetable for financial completion which was originally scheduled 
for 30 June 2009. Interest margins on subordinated loans increased by 3% until 
technical completion (30 June 2011) and 1% until financial completion (31 December 
2012). Kenmare agreed to pay to lenders US$1.9m and 28.2m shares (3.5% of 
existing share capital). 

June 2009: Raised US$16.7m (£10.3) via a placing of 54m shares at 19p per share 
representing 6.6% of Kenmare’s share capital. 

December 2009: Agreed settlement with Multiplex Bateman JV (MBJV), the contractor 
for Moma construction, whereby Kenmare was paid US$10m and entitled to keep 
amounts totalling US$12m and MBJV agreed to waive invoice payments toalling 
US$8.5m. Delay damages of US$20m were also withheld from invoices by the 
contractor. 

March 2010: Raised US$270m (£179.6m) via a placing of 1.5bn shares at 12p to 
finance expansion at the Moma project. 

July 2010: Announces reclassification of shares on the Irish stock exchange from 
primary to secondary listing. 

September 2010: Admission to the FTSE UK index. 
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October 2010: Reports settling pond breach at Moma which caused a non-toxic 
discharge of water into a nearby village which resulted in one fatality. Operations 
suspended until November 2010. 

November 2010: Judgement against the company in libel case brought by former 
company director. Company announces plan to appeal against verdict and €10m fine. 

May 2011: Appoints Bruno Cavalancia as Head, Commercial and Strategic 
Development, Asia. 

Shareholder base 

The company’s shareholder base is dominated by financial investors with two 
managers, M&G and Blackrock, having the largest positions. The top five investors 
control 45% of the shares. 

Kenmare Resources shareholder structure 

Other

55%

Capital Research

7%

Blackrock 

8%

M&G Group

19%

Baillie Gifford

6%

JP Morgan AM

5%

 

Source: Bloomberg, company data 

Moma mine (KMR 100%) 

Project history 

Kenmare first started exploring for mineral sands in Mozambique in 1996, and through 
a JV with BHP developed the integrated Moma project. Following BHP’s withdrawal 
from the JV in 1999 Kenmare progressed the project on its own and was able to buy 
out the remaining minority interests in 2001. 

The PFS for the project was started in 1999, followed by a DFS in 2001 which was 
followed by further studies in 2002. Kenmare was able to opportunistically buy the wet 
concentrator plant and MSP from BHP’s idled Beenerup project in Western Australia, 
which significantly reduced start-up costs.  

The company secured debt and equity funding in 2004 and entered into a fixed price 
EPC contract with Multiplex Bateman JV (MPJV) to take it up to commissioning. By 
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2006 it was clear that construction was behind schedule and management 
renegotiated terms of the EPC contract. Deficiencies with plant construction and 
equipment led to slow start-up of production and delayed ramp-up and led the 
company to negotiate and reach a settlement with the contractor, which resulted in 
the contractor admitting liability and meeting the extra costs. 

The issues with the contractor led to a significant delay in the ramp-up of the project. 
The company achieved first production in 2007 but we do not forecast that it will get 
close to its annual design capacity of 800Ktpa of ilmenite until after 2011. The 
installation of the new equipment and the appointment of Jacob Deysel, formerly of 
Richards Bay Minerals, as COO and James White, formerly with Iluka Resources, as 
General Manager in February 2009 have been key turning points for the company 
operationally, in our view. 

Mozambique mining legislation 

Key sources for mining legislation in Mozambique are Law No. 14/2002 (Mining Law) 
and Law No. 11/2007 (Tax Regime for Mining). 

Under existing mining rules the company pays a 3% mining royalty on HMC sales 
(production cost plus a factor) and a 1% royalty on sales of finished product. The 
corporate tax rate is 32% although the company negotiated a 50% reduction in 
corporate tax for the first ten years of operation. It also has a three year tax loss carry 
forward.  

Kenmare owns 100% of the project with no government free carry. 

In our view these conditions compare favourably with other mining legislation 
throughout Africa, which is a positive, but does raise the possibility of a restating of 
the mining law if government decides that it would like to take a larger cut of earnings. 
While this is not our base case, we do identify it as a risk.  

Geology and resources 

The Moma deposit has one of the largest resource bases of the African mineral sands 
sector although it has a relatively mid range ore grade of 3.1% HM (on its combined 
reserve and resource inventory). Ilmenite is the primary ore mineral, but the deposit 
also has good zircon grades although rutile contents are relatively low. 

The deposit itself consists of a number of discrete near-coastal dunes of which the 
Namalope deposit is the key mining area currently. Namalope has a total proven and 
probable reserve of 480Mt @ 4.1% THM. The company has recently raised the 
Nataka deposit to probable reserve status and that has reserves of 445Mt @ 3.2% 
THM, although it boasts an additional resource of 5.8Bt @ 2.8% THM. 

There is additional resource available at Namalope as well as a Measured resource at 
Congolene and six other target zones with inferred mineral resources.  
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Resource locations of the Moma project 

 

Source: company data 

Mining and processing 

Mining on the Namalope deposit is carried out by two dredges forming a dredge pond 
of 800x300m and up to 15m deep. The sands are pumped into the Wet Concentrator 
Plant (WCP) which floats in the dredge pool. The WCP uses trammels to reject 
oversize material and feed is then passed through spiral separators which split the 
HMC (about 5% of the sand by mass) from the lighter silica sand and clay (slimes). 
Tailings are deposited at the rear of the dredge pond and are spread for future 
rehabilitation. 

Moma mining and processing 

 

Source: company data 
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HMC is then pumped overland to the MSP where it is stockpiled. MSP circuits include 
magnetic, gravity and electrostatic separation. The HMC is dried, then treated by high 
intensity magnetic separation to separate the magnetic ilmenite from non-magnetic 
zircon and rutile. Ilmenite is then further processed by electrostatic separation to 
produce a final product. 

The non-magnetic fraction is treated in a wet gravity separation process to remove 
any waste materials such as silica and low density trash-minerals. Electrostatic 
separation is then used to separate the rutile (which is a conductor) from zircon 
(which is a non-conductor). 

The company has identified the presence of a significant amount of rare earth 
minerals in the tailings from the MSP, primarily in the form of the rare earth mineral 
monazite. The company is considering adding a stream to produce a monazite 
concentrate. 

Logistics and infrastructure 

The material from the MSP is stored at a 145Kt capacity warehouse and then moved 
on a 2.4km overland conveyor which leads to a 400m jetty. Material is then loaded 
onto a self-propelled trans-shipment vessel which transports the materials to a deep 
water trans-shipment point 10km offshore. 

The mine takes power off the local grid via a 170km 110kV transmission line. It has 
6MW of standby diesel generation capacity. 

Water is sourced from boreholes. 

Marketing 

The company has a number of fixed price contracts in place for ilmenite although it 
does not disclose details of these contracts. We understand that the company has 
been negotiating out of some of its long-term contracts over time and post-2011 
should only have one major contract in place at a significant discount to the spot 
price, with the remainder of legacy contracts likely to expire by the end of 2011. 

The company produces a number of grades of ilmenite, ranging from 51% TiO2 to 
57% TiO2 material which is suitable for chloride pigment producers. Currently 40% of 
production is at the higher end of the grade spectrum. As production expands the 
weighting of lower quality ilmenite should increase. Kenmare produces one rutile 
stream with 95% TiO2. 

The company also produces two grades of zircon, a premium and standard grade 
product, and a special grade product which constitutes one third of total zircon 
production. 
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Production profile and expansion plans 

Recent operational performance has been significantly better than it was in the late-
2000s with ilmenite production reaching 358.4Kt in H2/10, just below the designed 
capacity of 400Kt. Zircon production was 20.3Kt vs capacity of 26Ktpa, with only rutile 
production still lagging at 3.3Kt vs capacity of 7.5Ktpa. 

Ilmenite production and yield, 2008-10  Mining costs and growth, 2008-10 
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Source: Company data  Source: GMP estimates 

Ilmenite yields have improved significantly from the 34% level seen in 2008 and had 
reached 85% by 2010. Management expects this to continue to improve, albeit at a 
slower rate and we expect yield to increase to c.95% over the long run. 

Yields for zircon have also recovered significantly, up from 14% in 2008 to 74% in 
2010. Management is confident it should increase in line with ilmenite. Rutile yield has 
not been so good. It has improved from 0% to 32.5% by 2010. We expect it to 
improve further but do not expect that it will get anywhere close to the levels seen for 
ilmenite and zircon. We forecast rutile yield to max out at 65%. If it were to go higher 
this would be a major source of unexpected profitability for Kenmare. 

US$200m expansion to increase capacity by 50% 

In 2010 the company announced plans for an expansion of Moma capacity by c.50% 
for a cost of c.US$200m (± 25%). We believe that the company should reach full 
production by 2013E. Even with this expansion, we still calculate the company has a 
resource life of over 150 years (based on combined reserves and resources) so in our 
view there is significant potential to further expand production. 

The expansion will involve adding a new dredge and WCP with 2Kt/hour capacity as 
well as an auxiliary WHIMS circuit in front of the existing ilmenite circuit in the MSP. 
The WHIMS circuit is expected to remove the energy-intensive drying process and 
boost efficiency. It should boost throughput in the MSP to 225Kt/hour from 
135Kt/hour. The expansion also includes upgrading the existing dredges and WCP to 
increase capacity in the spiral circuits to 3.5Kt/hour from 3Kt/hour. 
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Enhanced HMC process design following expansion  Enhanced MSP design following expansion 

 

 

 

Source: Company data  Source: Company data 

Development and operating assumptions 

 We are forecasting the expansion to start-up in 2012 and reach full capacity 
in 2013. 

 We forecast that the bulk of long-term price contracts for ilmenite will fall off 
by the end of 2011 leaving only one contract for c.10-15% of ilmenite sales. 
We expect all other sales at close to spot prices. 

 We forecast that operating costs on a per tonne basis will fall by 6% in 
2011E, 4% in 2012E and 2.5% in 2013E before reverting to an inflationary 
profile. We believe this is quite conservative and the company could beat this 
forecast. 

 We have inflated the capex estimate for the expansion, adding a 15% 
contingency to the US$200m estimate. 

Moma revenue and revenue/cost ratio  Moma EBIT vs Capex profile 
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 Management guides that due to carried forward losses it should not have to 
pay corporate tax for the next 4-5 years. We forecast no tax until 2015E, with 
charges only reverting to the full corporate tax rate of 32% in 2016E. 

 We have not included it in our model at this stage but we believe that there is 
significant potential for management to further expand the production 
capacity of the project given the significant existing resource base and likely 
supply/demand deficit that is emerging. 

Valuation 

We value Kenmare Resources using a sum of the parts valuation based on a DCF for 
the Moma mineral sands mine, and the company’s cash position.  

We use an 8% discount rate to reflect the fact that the mine is already producing and 
that Mozambique is a relatively developed country with a number of mining 
operations. 

Kenmare Resources sum of the parts valuation 

US$m

Total PV US$m 1,606

TV US$m 630

NPV US$m 2,237

Net debt / (Net cash) US$m 81

Minority interests US$m 0

PV of Equity US$m 2,237 -81 2,156

No. of shares (fd) m 2466.4 2466.4 2466.4

NAV per share US$ 0.91 -0.03 0.87

NAV per share p 56 -2 54

KMR interest % 100%

Discount rate % 8%

GroupMoma (DCF) Other

 

Source: GMP estimates 

Our NAV for the stock is 54p and we apply a 1.3x multiple to our NAV to reflect the 
company’s significant resource base and potential to further expand production, 
resulting in a valuation of 70p. 

We initiate coverage on Kenmare Resources with a Buy rating and 70p price 
target. 

Sensitivities 

 A 10% change in our ilmenite price forecast would result in an 8% change in 
our NAV. 
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 A 10% change in our zircon price forecast would result in a 6% change in our 
NAV. 

 A 10% change in our rutile price forecast would result in a minimal change to 
our NAV. 

 A 2pp change in our discount rate would result in a 44% change in our NAV. 

Catalysts and risks 

Catalysts 

 Rising commodity prices. Mineral sands prices continue to rise and further 
price rises could require us to raise our price forecasts resulting in further 
valuation uplift. 

 Continued improvement in commodity recovery and capacity 
utilisation. This would decrease operating costs and improve profitability of 
the operations. 

 On time/budget completion of expansion project. We believe that this 
would be a major catalyst for the stock. 

 Further expansion project announcement. While not mooted at the 
moment we believe that it would be very possible for the company to 
announce a further expansion project which it would be better placed to fund 
from cash flow going forward. The company has previously stated that it is 
working on a scoping study for Moma phase three. 

 Potential dividend payment. If the company chooses not to use cash flow 
to fund expansion or pay off debt we believe there is potential to use it for a 
dividend payment, likely not in the next two years, but potentially post-
2012E. 

Risks 

 Sovereign risks. Any changes to Mozambique’s mining legislation, as has 
happened in other African countries recently, could be an issue. 

 Operating risks and cost control. As with any operating mining projects 
risks exist in terms of day to day operations. Any interruption in production 
would impact our profitability and cost forecasts. 

 Development delays or rises in capex. These would move out production 
start or raise the cost of the expansion, lowering our NAV. 

 Electrical power negotiations. The company is currently negotiating to 
source additional power supply for its expansion. 
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 Balance sheet. While the company nominally has large debts, we believe 
that over the next few years it will be able to generate significant cash flow to 
pay this off. 

 Commodity price risks. While extreme market tightness continues, these 
seem limited, but we highlight the possibility of a cyclical slowdown which 
could cause us to lower our price forecasts. 

Reserves and resources 

Moma reserves and resources 

Zone Category Mt of ore % THM
% Ilmenite in 

ore
Calc % 

Rutile in ore
Calc % 

Zircon in ore Mt Ilmenite Mt Rutile Mt Zircon

Reserves

Namalope Proved 200 4.7% 3.9% 0.1% 0.3% 7.7 0.2 0.6

Namalope Probable 280 3.7% 3.0% 0.1% 0.2% 8.4 0.2 0.6

Nataka Probable 445 3.2% 2.7% 0.0% 0.2% 12.0 0.2 0.7

Total P&P reserves 925 3.7% 3.1% 0.1% 0.2% 28.1 0.6 1.9

Resources

Congolone Measured 167 3.3% 2.5% 0.1% 0.2% 4.2 0.1 0.4

Namalope Indicated 320 3.3% 2.6% 0.1% 0.2% 8.5 0.2 0.6

Total M& I resources 487 3.3% 2.6% 0.1% 0.2% 12.7 0.3 1.0

Pilivili Inferred 227 5.4% 4.3% 0.1% 0.4% 9.8 0.3 0.8

Mualadi Inferred 327 3.2% 2.6% 0.1% 0.2% 8.4 0.2 0.7

Nataka Inferred 5,800 2.8% 2.3% 0.0% 0.1% 130.0 2.7 8.6

Mpitini Inferred 287 3.6% 2.9% 0.1% 0.2% 8.3 0.2 0.7

Marrua Inferred 54 4.1% 3.3% 0.2% 0.2% 1.8 0.1 0.1

Quinga North Inferred 71 3.5% 2.8% 0.1% 0.3% 2.0 0.1 0.2

Quinga South Inferred 71 3.4% 2.7% 0.1% 0.3% 1.9 0.1 0.2

Total resources 7,324 3.0% 2.4% 0.1% 0.2% 174.9 4.0 12.3

Total reserves & resources 8,249 3.1% 2.5% 0.1% 0.2% 203.0 4.6 14.2  

Source: Company data, GMP estimates 

Board & Management 

Charles Carvill, Chairman has been involved in the mining industry for over 40 
years. He served as a Director of Tara Exploration and Development Limited, the 
parent company of Tara Mines, for over 20 years and was a founding member and 
subsequently Director of Minquest plc which later merged with Kenmare Resources. 
He is founder and Chairman of Carvill Group Limited and Vico Properties, a Belfast 
based construction and development group with activities in the Republic of Ireland, 
Northern Ireland, Scotland, England and Germany. 

Michael Carvill, Managing Director is a Fellow of the Institute of Engineers of 
Ireland (FIEI). He holds a BSc in Mechanical Engineering (Queen’s University, 
Belfast) and an MBA (Wharton School, University of Pennsylvania). He worked as a 
contracts engineer in Algeria and as a project engineer at Tara Mines, Ireland. He has 
been the Managing Director of Kenmare since 1986. 
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Jacob Deysel, Chief Operations Officer, joined the company in February 2009 and 
was co-opted to the Board in June 2009. He was previously at Richards Bay Minerals, 
the world’s largest single producer of titanium dioxide feedstock. He holds a BSc in 
Mine Engineering and a Masters in Business Administration from the University of 
Witwatersrand and has worked in the titanium dioxide feedstock industry since 2003. 
Previously he worked at Gold Fields’ Driefontein Mine where he was Operations 
Manager for the West Complex. At Richards Bay Minerals, he has had responsibility 
for the mine’s five plants in addition to geology, mine planning and maintenance. 

Terence Fitzpatrick, Technical Director is a graduate of University of Ulster (Mech. 
Eng.). He worked as Project Manager and then Technical Director of Kenmare from 
1990 to 1999. He was responsible for the development of the Ancuabe Graphite Mine, 
which achieved completion on schedule and budget in 1994. He was appointed to the 
Board of Kenmare in 1994 serving as a Non-Executive Director from 2000 to 2008 
and was appointed as Technical Director in February 2009. 

Tony McCluskey, Finance Director has been with Kenmare since 1991. He was 
originally appointed as Company Secretary and Financial Controller, before becoming 
Finance Director in 1999. He holds a Bachelor of Commerce from University College 
Cork and is a Fellow of the Institute of Chartered Accountants. Before joining 
Kenmare, he worked for a number of years with Deloitte & Touche as a senior 
manager in Dublin and overseas. 

Deirdre Corcoran, Company Secretary is gained a Bachelor of Commerce degree 
and a Masters in Accounting from University College Dublin. She qualified as a 
Chartered Accountant with Deloitte & Touche in 1995. She then worked as Finance 
Manager with Concern Worldwide, based in Ethiopia, for a number of years before 
joining Kenmare Resources plc in 1999 as Financial Controller. She was appointed 
Company Secretary in March 2000. 

Gareth Clifton, Mozambique Manager holds a BA in Economics from the University 
of Exeter and a MSc African Studies from the University of Edinburgh. He joined 
Kenmare in 2001 having worked as a General Manager for Union Transport LDA. He 
was previously a manager for a Mozambican shipping agent and also worked for the 
UNDP. 

Eamonn Keenan, Marketing Manager holds a Bachelor of Commerce from 
University College Dublin and is a Fellow of the Institute of Chartered Accountants. 
He joined Kenmare in 1994 as accountant for the Ancuabe Graphite Mine and 
returned to Ireland in late 1996, becoming Graphite Marketing and Logistics Manager. 
In 1999 he was appointed Project Development Manager for the Moma Project and 
was responsible for co-ordinating the completion of the DFS.  

Riaan Lombard, General Manager has over 15 years experience in the mining 
industry. He was previously Mining Manager at AngloGold Ashanti’s mine in Mali 
where he was responsible for the mining operations of both the Sadiola and Yatela 
gold mines. He was General Manager of Weatherly Mining in Namibia and he also 
worked in various senior roles with De Beers at their Namdeb mine in Namibia. Riaan 
was appointed as General Manager of the Moma Mine in June 2010.
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Mineral Deposits Ltd 
High quality mineral sands potential 

 
 
 
 
 

BUY 
MDL - ASX A$6.91 
Target A$9.70 

  
 
 

 
 
 
 
 
 
 
 
 
 
 
 

WHAT'S CHANGED

New Old

Rating Buy NA

Target A$9.70 NA

NAV/share (A$) 9.72 NA

SHARE DATA

Shares - m (basic/fully diluted) 60.8m/60.8m

52-week high/low A$7.65/A$2.54

Free float 88%

3M average daily volume 0.1m

3M average daily value US$0.9m

Market capitalisation US$445m

Enterprise value US$386m

Dividend yield 0.0%

Total projected return 40%

SUMMARY METRICS

Key assets Grand Cote, Senegal  
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 Mineral Deposits Ltd is developing the Grande Côte mineral 
sands project in Senegal. The company has been evaluating the 
project since 2002 and completed a DFS in 2010. It is now 
planning to raise funds via a debt and equity raising, as well as 
the disposal of its residual stake in Teranga Gold1, in order to start 
construction this year with first production planned in late-2013. 

 The company is targeting steady state production of 575Ktpa of 
ilmenite, 85Ktpa of zircon and 6Ktpa of rutile. We forecast capital 
costs of US$501m and believe that there is sufficient resource to 
support a mine life in excess of 30 years. The project is located 
within 100km of the port of Dakar and the proximity of rail and port 
infrastructure should help lower operating costs. 

 We believe that the project has significant potential and it stacks 
up well compared to other African mineral sands projects in terms 
of zircon equivalent production and profitability. 

 We believe that key near-term catalysts are likely to be 
announcement of debt and equity funding, as well as potential 
announcement of an ilmenite offtake agreement. Further rises in 
mineral sands product prices would also be positive for valuation. 

 We value the project using a DCF derived sum of the parts 
valuation using a 10% discount rate and a 50% discount to the 
project NAV, to account for development and funding risk. 
Including the company’s share of Teranga Gold and its current 
cash position results in a valuation of US$627m or A$9.72 per 
share for Mineral Deposits Ltd. 

 We initiate coverage on Mineral Deposits Ltd with a Buy 
rating and A$9.70/sh price target. 
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Mineral Deposits financial summary Year-end 30 June

Valuation US$m A$/sh Forecast assumptions 2010 2011E 2012E 2013E 2014E
Grand Cote (DCF with 50% dev't risk) 459 7.14 Zircon US$/t 956 1155 2300 2300 2050
Teranga shares 106 1.65 Ilmenite bulk US$/t 74 90 210 224 188
Net cash (debt) 59 0.92 Rutile bulk US$/t 537 645 1438 1675 1350
NAV 625 9.72
Price target A$/sh 9.70 Attributable production summary 2010 2011E 2012E 2013E 2014E

Zircon (Kt) NA NA NA 0.0 31.1
Ilmenite (Kt) NA NA NA 0.0 214.6

Asset valuation summary Rutile (Kt) NA NA NA 0.0 2.3
Secondary ilmenite & leucoxene (Kt) NA NA NA 0.0 3.6
Op cost per tonne of Zircon US$/t NA NA NA 0 661

PROFIT & LOSS (US$m) 2010 2011E 2012E 2013E 2014E
Revenues - - - - 108
Cost of sales 12 - - 0 28
EBITDA -12 - - -0 79
  D&A - 1 1 25 46
EBIT plus inv't income & pension items -11 -0 -0 -24 34
Net interest income/(expense) -4 0 4 2 -
Other financials income/(expense) -3 -3 -3 -3 -3
Adjusted PTP* -22 -17 1 -25 31
Taxation -7 -0 -0 - -9

Production summary (company Post-tax income -29 280 1 -25 22
Minority interests 3 -14 -0 1 -1
Net income (adjusted earnings*) -19 -31 1 -17 21
Per share data (US$)
EPS (adjusted, basic*) -0.03 -0.52 0.01 -0.27 0.34
EPS (adjusted, diluted*) -0.03 -0.51 0.01 -0.27 0.34
Shares outstanding (period avge, basic) 570 59 61 61 61
Shares outstanding (fully diluted) 570 61 61 61 61
BALANCE SHEET (US$m) 2010 2011E 2012E 2013E 2014E
Assets
Cash & equivalents 14 385 153 - 44
Net tangible fixed assets 221 16 254 469 447
Total assets 494 527 417 478 517
Liabilities

Reserves & resources (Mt) M&I Inferred Total Interest bearing debt 16 - - - -
Total liabilities 144 25 25 25 36

Ore 1,030 1,331 2,361 Shareholders equity 349 501 392 452 480
Minority interests 0 1 0 0 1

% THM in ore 1.7% 2.0% 1.9% Net debt 3 -385 -153 - -44
CASH FLOW (US$m) 2010 2011E 2012E 2013E 2014E

% Ilmenite in ore 1.3% 1.5% 1.4% Pre-tax profit -22 280 1 -25 31
% Rutile in ore 0.0% 0.1% 0.0% Depreciation & amortisation 33 1 1 25 46
% Zircon in ore 0.2% 0.2% 0.2% Net change in working capital -23 48 - 1 -3

Total cash from operating activities 42 329 6 2 71
Mt Ilmenite 13.3 19.9 33.2 Net capital expenditure -6 - -239 -239 -25
Mt Rutile 0.4 0.7 1.1 Net (acquisitions)/disposals - 36 - - -
Mt Zircon 1.9 2.9 4.8 Cash from investing activities -22 36 -239 -239 -25

Cash from financing activities -31 9 - - -
Net cash flow -10 374 -234 -237 47
PROFITABILITY & VALUATION 2010 2011E 2012E 2013E 2014E
EBIT margin, % NM NM NM NM 31%
ROIC (EBIT), % NM NM NM -5% 8%
EV/EBITDA, x NM NM NM NM 4.9
PE (adj.), x NM NM NM NM 21.5

Source: Company data, GMP estimates * excluding non-recurring items
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Company description 

Mineral Deposits is developing the Grand Côte mineral sands project in Senegal. The 
company has been exploring and evaluating the project since 2002 and was 
previously planning to develop it ahead of the GFC. Unfortunately circumstances 
intervened and, following the spin out of the company’s gold assets into Teranga, we 
believe it is now in a position to once again focus on developing the project. 

Grand Côte compares favourably with other African Mineral sands project in terms of 
size, but particularly in terms of quality. The high zircon weighting of the production 
should make this a highly profitable project, in our view.  

Company history 

The company operated in the mineral sands space in Australia from as early as 1940, 
finally closing its last operation on the east coast of Australia in 2003. 

October 2003: Awarded Grande Côte mining research convention. 

September 2004: Grande Côte Mining Convention executed. 

October 2004: Awarded Sabodala gold project by Senegalese government. 

June 2007: Commenced construction of Sabodala gold mine in Senegal. 

September 2007: Announced that Addendum to the Mining Convention for Grande 
Côte project was executed by MDL and the Government of Senegal. 

November 2007: MDL appointed Clever Fonseca as president and CEO of MDL 
(Mining) Limited, the subsidiary responsible for the development and operation of the 
Grande Côte project. 

December 2007: Stock started trading on the TSX. 

March 2009: Sabodala gold mine successfully commissioned and first gold poured. 

August 2009: Grand Côte DFS commenced. 

June 2010: Grand Côte DFS supported an initial 14 year mine life at a capital cost of 
c.US$400m and estimated average production of 575Ktpa of ilmenite, 80Ktpa of 
zircon and 6Ktpa of rutile. 

July 2010: Announced appointment of Adam Smits as project manager for Grand 
Côte. 

August 2010: The company announced its intention to de-merge the Sabodala gold 
operation out of MDL. The gold entity was subsequently listed on the TSX as Teranga 
Gold. The company holds a residual 16% stake. 

Nov-Dec 2010: Completed de-merger of Teranga and 1:10 share consolidation. 



 
 
  15 June, 2011 
 
 

42 

Shareholder base 

The company has a pretty strong register, in our view, with blue chip financial 
investors, including Fidelity, Commonwealth Bank of Australia and BT Funds, all 
holding large positions. Beyond that the company’s shareholder base is relatively 
fragmented. 

Mineral Deposits Ltd shareholder structure 

Others

62%

Capital Group

5%

Actis Capital

6%

BT Funds

7%

Fidelity

10%

Commonw ealth 

Bank of Australia

10%

 

Source: Bloomberg, company data 

Grand Côte project (MDL 90%) 

Grande Côte is situated c.50km northeast of the port of Dakar in Senegal and is 
located on a coastal dune system which is over 100km long and averages 4km in 
width. It is a large project with a total JORC compliant resource of 2.4Bt at 1.9% 
heavy mineral (HM) of which measured and indicated resources are 1.03Bt at 1.7% 
HM at a 1.25% cut-off.  

The company first started exploring the permit in 2002 and was granted an 
exploration licence in 2003, and a mining licence in 2004. The project had been 
explored extensively in the 1990s by previous owners DuPont, but was not taken 
further because of prevailing market conditions. The company commenced 
exploration and feasibility work, but development of the Sabodala gold project and the 
GFC pushed the project onto the back burner. 

The company commenced an updated DFS in 2009 and completed it in 2010. The 
new DFS supports a 14 year mine life operation, but in our view there is significant 
potential to extend the mine life by lowering the cut-off grade of the reserve, which is 
now viable with prevailing higher selling prices.  

Key terms of the company’s mining concession are: 

 MDL has a 25 year mine lease for the operation with potential for renewal for 
a further period. 

 MDL has a 15 year tax holiday and thereafter will pay tax at the general 
corporate tax rate of 25%. It is exempt from import duties. 
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 The company will pay a 5% gross production royalty as well as a 10% net 
profit share, US$150,000 on other social projects and US$50,000 to support 
the training and equipment needs of the Department of Mines and Geology 
of Senegal. 

 The government of Senegal has a 10% free carry, but will not receive any 
dividends until after MDL has made back all of its capital spending on the 
project. 

Grande Côte location 

 

Source: Company data 

Geology and resources 

The company has explored four main deposits to date on the concession area, the 
Diogo, Mboro, Fass Boye and Lompoul, but it has identified a number of other target 
areas and there is potential to further extend the deposit. 

Exploration was conducted using RC and hand auger drilling and vertical drilling was 
carried out on a 200x40m grid to a depth of 15-20m. 
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The project currently has a reserve of 751Kt at 1.8% THM, with a measured and 
indicated resource of 1.03Mt grading 1.7% THM and a total resource of 2.4Bt at 1.9% 
THM. Ilmenite is 74.5% of the total heavy mineral assemblage, with zircon 10.7% and 
rutile 2.5%. By our calculations, zircon should be 62% of the sales value and ilmenite 
35% over the life of the operation. 

Grande Côte resource and mineral assemblage 

M&I resource 
in-situ grade

Contained 
M&I resource Assemblage Recovery Prod'n

Revenue 
split*

% Kt % % Ktpa %

THM 1.7% 17,814

Zircon 0.2% 1,906 10.7% 81% 85 61%

Ilmenite 1.3% 13,271 74.5% 84% 575+ 36%

Rutile 0.0% 445 2.5% 25% 6 3%

Leucoxene 0.1% 570 3.2% 31% 10 1%  

Source: Company data, GMP estimates. *Based on GMP price forecasts, life-of-mine. 

The project envisages production capacity of 85Ktpa of zircon, 575Ktpa of ilmenite, 
6Ktpa of rutile and 10Ktpa of leucoxene, or zircon equivalent production of 133Ktpa. 
The current reserve is defined over only 40% of the total concession area, so we 
believe that there is significant potential to increase the mine life. In addition, if the 
1.25% cut-off is lowered to 0.75%, the heavy mineral contained within the M&I 
resource would increase by 99%, significantly extending the potential mine life. We 
use a 33 year mine life in our model. 

Mining and processing 

Management notes that Grande Côte is a relatively simple-to-mine orebody with very 
little overburden, minor vegetation and free flowing sands. In addition the very low 
slimes content of the deposit (less than 1%) is a major differentiating factor. The depth 
of the water table is also key with the water table at this location generally 4m below 
the surface and with a 6m depth. 

Management has therefore elected to use dredging as the mining technique at 
Grande Côte. Mining will be carried out by dredging a continuous canal of 250m width 
and 6m depth through the orebody at a projected rate of 55Mtpa. The dredge will float 
in an artificial pond, and will be accompanied by a floating concentrator plant (WCP). 
To the rear of the WCP a tailings stacker will backfill the tailings into the mined canal. 
Vegetation will be cleared ahead of the dredge pond and will be rehabilitated on the 
final landform.  

The heavy mineral concentrate from the WCP will be pumped to the mineral 
separation plant (MSP) where it will be dewatered and stockpiled for batch 
processing. The company has carried out extensive testwork including four rounds of 
pilot studies. Wet High Intensity Magnetic Separation (WHIMS) will be used to 
separate the magnetic ilmenite from the concentrate with the other products, which 
are non-magnetic, being recovered in the dry mill. The focus of the plant design is on 
zircon and ilmenite recovery, due to their higher value, at the expense rutile and 
leucoxene. 
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Testwork supported a product mix of three to four zircon products, two ilmenite 
products (54.0% TiO2, suitable for sulphate pigment manufacture and slag feedstock 
and 58.8% TiO2, suitable for chloride pigment manufacture as well as slag 
manufacture or use in synthetic rutile), rutile and leucoxene. Overall recovery of HM is 
c.82.6%. 

Grande Côte high level process flow sheet 

 

Source: Company data 

Logistics and infrastructure 

The MSP is located only 25km from an existing rail line and management is currently 
in discussions with the Government of Senegal about concession agreements and 
railway access. If these are successful, we believe that the company will look to 
change its DFS by building a rail link to the existing railway, instead of the previously 
planned trucking solution. We believe that this could result in an increase in capital 
costs of around US$50-70m, although there would be a commensurate decline in 
operating costs. 

The company’s production would thus be transported by rail directly from the MSP to 
the Port of Dakar where storage and ship loading facilities for bulk ilmenite and zircon 
will be constructed. 

The company plans to build its own power station which will be powered by heavy fuel 
oil or natural gas. Power consumption is forecast at c.22MW. 
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Marketing plans 

The company is planning to try to secure an offtake agreement for its ilmenite product, 
which we believe should be relatively easy, given the tight global supply balance for 
the material. We note that the elevated chrome content of the ilmenite (0.16%) could 
impact pricing. 

The company is looking to sell the other products on a spot basis. 

Development and operating assumptions 

 Management is targeting a 2013 production start and believes that it can 
achieve start-up within 12-18 months of commencement of construction. We 
are forecasting a 12 month ramp-up with full production being achieved in 
FY15E. 

 The DFS cited a 14 year mine life but, as we have already stated, we believe 
that there is significant potential to increase this. We believe that there is 
potential for a mine life of c.33 years. 

 We use the company’s published recoveries, ie 84% for ilmenite, 81% for 
zircon and 25% for rutile. We note that there is potential to slightly increase 
recovery levels for ilmenite and zircon, in our view. 

 The DFS estimated capital costs of US$406m, including a contingency of 
5%. We have increased our capital cost estimate by US$50m to account for 
the construction of the 25km railway spur and also, given the fact that capital 
cost over-runs are becoming more common, we have increased our 
contingency to 15%. This results in total estimated capital costs for the 
project of US$501m. We forecast maintenance capex at 2.5% of sales. 

Grande Côte capital and operating cost schedule 

US$m US$m pa

Mine & i/s 46 Power & fuel 32

Concentrator 85 Labour 8

MSP 60 Transportation 13

Transport & power i/s 114 Other 22

EPCM 52 Total (ex royalty) 75

Other 79 Royalties 17

Contingency 65

Total 501 Total (incl. royalty) 92  

Source: Company data, GMP estimates 

 We note that the new rail spur should lower transportation costs substantially 
but that oil prices have increased significantly since the completion of the 
DFS (which will impact power costs) and the local currency has strengthened 
against the US dollar. We are forecasting operating costs of c.US$648/tonne 
of zircon, and we inflate these. 
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 On our current forecasts we expect MDL to receive 100% of project cash 
flows until FY18E when the Senegalese Government’s 10% free carry 
should kick in. 

 Management has indicated that it intends to raise project capital by way of 
debt and equity issuance, as well as by monetising its Teranga stake. Based 
on current levels we calculate that the company’s Teranga stake is worth 
c.US$100m and the company has a cash position of c.US$59m. We believe 
that management will target raising c.US$150-250m of debt with the balance 
as equity. Currently we do not include the projected raises in our model.  

Grande Côte revenue split and revenue/cost ratio  Grande Côte EBIT, capex and cash flow forecasts 
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Valuation 

We value Mineral Deposits using a sum of the parts valuation based on a DCF for Grande 
Côte (10% discount rate) and the market value of the company’s holding in Teranga Gold. 

Mineral Deposits Ltd Sum of the Parts valuation 

PV of CF US$m 344

PV of TV US$m 115

Net value US$m 459 459

Net debt / (Net cash) US$m -59 -59

Minority interests US$m 0

PV of Equity US$m 459 106 59 625

No. of shares in issue (fd) m 60.8 60.8 60.8 60.8

Value per share US$ 7.56 1.75 0.98 10.29

Value per share A$ 7.14 1.65 0.92 9.72

MDL share 90% 16%

Discount rate % 10%

Group
Grand Cote with 

50% dev't risk OtherTeranga holding

 

Source: GMP estimates 
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We apply a 50% discount to our calculated Grande Côte NAV to account for funding 
and development risk. Once the company has managed to fund the project, we would 
expect to lower our discount to 25%. Our 10% discount rate is lower than the 12% we 
apply for African iron ore equities, to take account of the better market fundamentals 
in mineral sands, in our view, but is still higher than the 8% we use for Kenmare 
Resources to account for development and funding risks. 

Our NAV is A$9.72/sh. We initiate coverage on Mineral Deposits with a Buy 
rating and A$9.70 price target. 

Sensitivities 

 A 10% change in our ilmenite price forecast would result in a 5% change in our 
NAV.  

 A 10% change in our zircon price forecast would result in a 9% change in our 
NAV.  

 A 2pp change in our discount rate would result in a 28% change in our NAV. 

Catalysts and risks 

Catalysts 

 Conclusion of debt and equity funding. We would see a successful 
fundraising as significantly lowering the risk for the project, as we described 
in the valuation section above. 

 Signing of ilmenite offtake agreement. A positive because it would lower 
the risks and show that there is a ready market for the ilmenite product. 

 Rising commodity prices. Mineral sands prices continue to rise, zircon in 
particular, and if this trend continues we are likely to have to raise our 
commodity price forecasts again, raising our valuation for the stock.  

 Completion of project development on time/budget. We have used a 
15% contingency in our model. If project development costs come in below 
our forecast or quicker than we forecast that would be a positive.  

Risks 

 Funding risks, in particular higher interest rates for the debt than expected. 
While it should be noted that the company had US$59m in cash at the end of 
March, so is not going to run out of money any time soon, any delays to its 
timing on funding are likely to lead to delays in getting the project into 
production. 

 Sovereign risks. Any political instability in Senegal or any proposed 
changes to the mining legislation, as we have seen in other African countries 
recently. 
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 Development risks, particularly cost or time over-runs. 

 Commodity price risks. In the current situation of extreme market tightness 
there seem few near time risks of a significant correction in mineral sands 
prices, but we note that with commodities stocks there is always a risk of 
adverse development of commodity prices. 

 Rising oil prices. With power and fuel being the single largest component of 
costs we flag rising oil prices as a key risk to profitability. 

Reserves and resources 

Grande Côte reserves and resources 

Zone Category Mt of ore % THM
% Ilmenite in 

ore % Rutile in ore
% Zircon in 

ore Mt Ilmenite Mt Rutile Mt Zircon

Reserves

Proved 746 1.8% 1.3% 0.0% 0.2% 10.0 0.3 1.4

Probable 5 1.7% 1.3% 0.0% 0.2% 0.1 0.0 0.0

Total P&P reserves 751 1.8% 1.3% 0.0% 0.2% 10.1 0.3 1.4

Resources

Measured 980 1.7% 1.3% 0.0% 0.2% 12.6 0.4 1.8

Indicated 50 1.7% 1.3% 0.0% 0.2% 0.6 0.0 0.1

Total M& I resources 1,030 1.7% 1.3% 0.0% 0.2% 13.3 0.4 1.9

Diogo Inferred 379 2.1% 1.6% 0.1% 0.2% 5.9 0.2 0.9

Diogo Extended Inferred 73 2.0% 1.5% 0.1% 0.2% 1.1 0.0 0.2

Fass Boye Inferred 216 2.0% 1.5% 0.1% 0.2% 3.2 0.1 0.5

Mboro Inferred 161 2.0% 1.5% 0.1% 0.2% 2.4 0.1 0.3

Lompoul Inferred 377 2.0% 1.5% 0.1% 0.2% 5.6 0.2 0.8

Lompoul Extended Inferred 64 1.8% 1.3% 0.0% 0.2% 0.9 0.0 0.1

Hotel Inferred 60 1.7% 1.3% 0.0% 0.2% 0.8 0.0 0.1

Inferred resources 1,331 2.0% 1.5% 0.1% 0.2% 19.9 0.7 2.9

Total Resource 2,361 1.9% 1.4% 0.0% 0.2% 33.2 1.1 4.8  

Source: Company data 

Board & Management 

Nicholas Limb, Executive Chairman, is an exploration geophysicist.  His early 
career was spent in the Australian exploration industry with Rio Tinto and BHP.  
Subsequently, he worked for many years in stockbroking and investment banking 
specialising in mining corporate finance. In 1994, he struck out on his own and 
developed gold miner New Hampton Goldfields from an explorer to a large producer.  
New Hampton was taken over in 2000. He has been Chairman of MDL since 1997 
and is also a director of Flow Energy Limited, an oil and gas explorer with interests in 
Jamaica. 

Jeffrey Williams, Managing Director, has 16 years of experience as a mining 
engineer in Australia and seven years in stockbroking.  In the mining industry, his 
experience ranges from mine planning, underground management and feasibility 
studies through to mine development.  From 1972 to 1984, he held various positions 
with CRA Limited at Broken Hill in New South Wales.  Following his MBA in 1987, he 
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was a Senior Project Engineer with North Limited.  From 1989 to 1996, he was a gold 
mining analyst.  Prior to joining the company in 1997, he was Head of Resources 
Research at James Capel Australia. He is also a non-executive director of explorer 
Morning Star Gold NL. 

Martin Ackland, Executive Director, is a qualified metallurgist and has spent over 
30 years in the resources industry in a variety of roles that involved the creation of 
major resource groups from small capital bases.  His experience ranges from project 
development through financing and capital raising in both the project and corporate 
areas. He has prime responsibility for the project implementation and engineering 
aspects of the company's projects. He is also a director of Lodestone Exploration. 

Clever G DA Fonseca, Executive Director, has more than 25 years of experience in 
areas of business development, mining, global supply chain management, project 
management and international market development.  He is President and Chief 
Executive Officer of MDL's Mineral Sands Division (MDL (Mining) Limited). From 1998 
to 2006, Mr Fonseca held numerous senior positions, including Vice President Global 
Supply Chain in Millennium Chemicals do Brasil, one of the largest titanium dioxide 
producers in the world. He was also a non-executive director of Millennium Chemicals 
do Brasil from December 2004 to June 2006. Mr Fonseca joined the company on 1 
October 2007 and is now engaged in the day-to-day management of the operations. 

Dr David Isles, Non-Executive Director, is a geophysicist and recognised world 
expert in aeromagnetic interpretation. He has worked in operational exploration with 
BHP Minerals and in the area of exploration technology development with World 
Geoscience Corporation. Dr Isles was a technical director of New Hampton Goldfields 
Limited for five years until August 2000 when it was taken over.  He is also a director 
of Stellar Resources Limited, an Australian listed exploration company, and consults 
widely in his area of expertise in aeromagnetics. 

Dr Robert Danchin, Non-Executive Director, has over 40 years’ experience in the 
exploration industry.  He was CEO of Anglo American’s Exploration and Acquisition 
Division and Deputy Technical Director (Geology) as well as an Executive Director of 
Anglo American Corporation of South Africa Limited. In 1980, he joined Stockdale 
Prospecting Limited (an Australian subsidiary of De Beers) as Chief Geologist and 
remained with that company for 15 years, eventually becoming Exploration Manager 
heading up its Australian-based diamond exploration program.  

James Grant, Non-Executive Director, is a partner of MDL's largest shareholder 
Actis Capital LLP which owns approximately 6% of the company.  He has been a 
partner of Actis since its formation in 2004 and prior to that was a Director of CDC 
Group which he joined in 2001 after a 13 year investment career with 3i Group.  Prior 
to working at 3i, hespent four years in the construction industry working on large 
infrastructure projects in Africa, Australia and Papua New Guinea. These projects 
were broadly split between the mining and power sectors. He remains on the boards 
of African Fabrics BV (The Netherlands), DFCU Limited (Uganda), BCR (Rwanda), 
Copperbelt Minerals Ltd (BVI) and Candax Energy Inc. (Canada) and is a trustee of 
AMREF UK. He holds an MBA from London Business School and a BSc (Hons) in 
Engineering from Edinburgh University. 
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MINERAL SANDS PRIMER 
The mineral sands industry consists of two core product streams: titanium minerals 
(also referred to as titanium feedstocks or TiO2 feedstocks) and zircon. Titanium 
minerals (ilmenite, anatase, leucoxene and rutile) are generally far more prevalent in 
mineral sand ore bodies than zircon. Other products such as rare earth minerals 
(monazite) and iron minerals (haematite) may also be found in mineral sands and can 
be extracted economically in some instances. 

In 2010, global production of titanium feedstock was estimated at c.6.3Mt of TiO2 
units. Pigment (for paint and plastics) is by far the largest consumer of titanium 
minerals accounting for 91% of demand in 2010. 

Over 50% of zircon is used in the production of ceramics, including tiles, sanitary ware 
and tableware. It is also used in refractories and foundry applications, such as for the 
casting of jet turbine blades, and chemical applications. Global zircon consumption in 
2010 was c.1.3Mt. 

Historically, demand for these materials has grown steadily and has been closely 
linked to GDP but in recent years increasing demand for mineral sand products from 
developing countries has tightened supply demand balances. Historically prices for 
these products have been fixed on long-term contracts and poor returns in the recent 
past have caused under-investment in recent years that has left the industry 
undersupplied in the face of a strong demand event.  

Formation of mineral sands deposits 

Mineral sand deposits are formed from the erosion and weathering of rocks over 
millions of years. They may be formed by either wind or water action which erodes 
material and concentrates it into beach and dune deposits. The high specific gravity of 
the ore minerals allows them to be concentrated in certain places in a deposit. 

Mineral sands deposit formation 

 

Source: Iluka Resources 

Secondary formation 
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The source of the materials that have been eroded determines the make-up of the 
mineral sands deposit. The source of zircon, monazite and rutile is generally granite, 
while ilmenite is generally derived from basic and ultrabasic rocks such as basalts and 
kimberlites. 

To form an economic concentration of heavy minerals, some sort of trap is needed. 
Heavy minerals generally accumulate where the water or wind that is carrying them 
loses energy. In beach deposits this is generally called the swash zone, where surf 
washes up on the beach. The greatest enrichment of sands in beach deposits may 
occur during storms. Other trap sites include the leeward side of headlands. Over time 
many layers of heavy minerals may be built up. 

There are generally two main types of ore deposits, strands and dunals. Strands are 
generally fossilised or buried beaches. They generally have sharp, well defined edges 
and are generally a few hundred metres to 20km long and up to 300m wide. They 
may be a few metres thick. Often they are very high grade; the West Balranad deposit 
in New South Wales has a total heavy mineral (THM) grade of 32%.  

In most cases fossilised systems are preferred for extraction because of the risk of 
environmental damage if actual coastlines are mined.  

Mineral sand deposit formation stage 1: Cyclonic storm 
deposits large amount of heavy minerals 

 Mineral sand deposit formation stage 2: Fair weather after 
storms, beach rebuilds and placer buried and preserved 

 

 

 
Source: Iluka Resources  Source: Iluka Resources 

Dunal deposits may be very large indeed and are generally formed by wind (aeolian) 
action. They can be tens of kilometres long, a few kilometres wide and up to 100m 
deep but generally exhibit lower heavy mineral (HM) grades. A good example of a 
dunal deposit is Richard’s Bay in South Africa. 

Types of minerals and uses 

The term heavy minerals covers a multitude of different minerals, but generally in 
mineral sands mining products can be split into two key areas, titanium minerals and 
zircon. Sometimes, other mineralogical types can be extracted and these include rare 
earths as well as iron (in specific cases, such deposit types may be known as iron 
sands). 

Trap needed to form economic 

concentrations 

Two main deposit types 
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Titanium minerals 

Titanium is the ninth most abundant element in the Earth’s crust and most titanium 
minerals targeted in mineral sands mining are oxides. Key target minerals include: 

 Rutile (92-96% TiO2) 

 Leucoxene (65-90+% TiO2) 

 Ilmenite (35-65% TiO2) 

As can be seen above, the TiO2 content of the various titanium minerals varies 
markedly (from less than 50% to over 95%) and it is the titanium dioxide content 
which mainly determines the value of the various products. Synthetic rutile (SR) and 
titanium slag are beneficiated products derived from ilmenite. SR may have TiO2 
grades of 87-95% while titanium slag may be 75-85% and upgraded slag 91-95%. 

Uses of titanium minerals 

91% of TiO2 is used as the feedstock for the manufacture of white pigment, with the 
remainder used to produce titanium sponge, which is used in the manufacture of 
titanium metal, as well as in welding as an electrode flux. 

TiO2 demand by use  TiO2 pigment demand by end use 
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Source: TZMI  Source: TZMI 

55% of pigment is used in paints and coatings, with c.26% used in plastics and 9% in 
paper. Titanium pigment demand in 2010 was 5.3Mt. Titanium dioxide is so sought 
after in pigment because: 

 Of its high refractive index (which means it is able to scatter and bend light 
well, giving an appearance of opacity and bright whiteness). Rutile and 
anatase have some of the highest refractive indices known.  

 Of its ability to absorb UV light. When added to materials such as paints and 
plastics it prevents UV degradation. It may also be used as a component in 
sunscreens, cosmetics and skin care products designed to protect human 
skin from UV damage. 

Variation in TiO2 grade 

between different minerals 

Pigment dominates end uses 
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 It is non-toxic and biologically inert making it safe for use in consumer 
applications. 

The high titanium dioxide levels of rutile and synthetic rutile, and low levels of 
impurities, make these premium products for the manufacture of pigments. 

Refractive index of major white pigments 

Pigment Refractive index

Ruti le TiO2 2.70

Anatase TiO2 2.55

Zinc sulphide 2.37

Antimony oxide 2.30

Zinc oxide 2.02

White lead 2.00

Lithopone 30% 1.84

China clay 1.57  

Source: Huntsman Tioxide 

The properties described above mean that there are no economic or environmentally 
safe substitutes for titanium dioxide in the pigment industry. 

High grade titanium dioxide products are the principal feed for the manufacture of 
titanium metal. Titanium is an important metal particularly in commercial aerospace 
(its fastest growing segment), military and industrial applications. Titanium is 
characterised by its high strength-to-weight ratio (it is twice as strong as steel and 
45% lighter) and corrosion resistance. 

Titanium metal demand by end use, 2008 
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Source: TZMI 

Another key application of titanium dioxide products is as a constituent of welding flux, 
which is used extensively in shipbuilding. 

Significant research into nanotechnology has also shown potential applications for 
titanium dioxide. Titanium dioxide nanoparticles may be used in dye-sensitised solar 
cells (DSSC), a new photovoltaic technology, as well as an arsenic removal agent in 
water treatment facilities.  
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Zircon 

Zircon (zirconium silicate; ZrSiO4) is generally found in acidic igneous rocks (and 
some special rock types such as kimberlite, carbonatite and lamprophyre) and due to 
its hardness, durability and chemical inertness it can survive deposition and persists 
in sedimentary deposits. Zircon is often associated with high uranium and thorium 
concentrations. 

Uses of zircon 

The key properties of zircon are its high temperature resistance and resistance to 
chemical attack. Its largest end use is as an opacifier in the manufacture of ceramics-
based products including tiles, sanitary ware and tableware. One fast growing 
segment is the production of zirconia, zirconium-based chemicals and zirconium 
metal for industrial and chemical applications.  

Zircon demand by use  Ceramics demand by end use 

Other

2%

Refractory

13%

Chemicals

7%

Fused 

zirconia

9%

Ceramics

53%

TV glass

3%

Foundry

13%

 

 

Tiles

89%

Tablew are, 

sanitary w are, 

other

11%

 
Source: TZMI  Source: TZMI 

In the ceramics industry zircon is used as an opacifier in glazes and opaque frits (a 
type of ceramic glass added to glazes for water, abrasion and chemical resistance) 
and as a whitener in porcelain tiles. Most zircon consumed is in the form of a finely 
milled sand of c.1.5 microns. Key properties include: 

 Good opacifier because of its high refractive index (1.96) 

 High hardness rating (7.5 on Mohs scale) which makes it resistant to 
scratching and other damage. 

Key requirements of zircon sand for the ceramics industry include: 

 Whiteness index or ceramic grade 

 Low iron oxide, titanium dioxide and aluminium oxide levels 

 Thorium and uranium content below 500ppm 

 Ease of milling, influenced by grain hardness. 

Resistant to high temperature 

and chemical attack 

Opacifier and whitener 
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Other key uses of zircon include: 

 Foundry and investment casting due to its low thermal expansion coefficient 
and high thermal conductivity. 

 Refractories, primarily steel and glass production, due to its stability at high 
temperatures and non-wetability against molten metals. 

 Zirconia. Although rather an expensive process, chemical production of 
zirconia may still be used in higher value applications such as auto catalysts, 
circuit boards and piezoelectric sensing devices. A growing use is in the 
telecoms industry for fibre optic cables. 

 Zirconium chemicals. Zirconium oxychloride (ZOC) is used to manufacture 
zirconia for ceramic pigments. Key uses of zircon chemicals include 
gemstones and technical ceramics, nuclear applications and coatings. 

 Zirconium metal which is a structural material in the chemical processing 
industry. 

 Cathode ray tube (CRT) glass where it acts as an x-ray absorber and 
increases strength and hardness of the glass. Zircon is also used in plasma 
screens. 

Rare earth minerals 

The primary rare earth minerals found in mineral sands are the rare earth phosphate 
minerals monazite (generally containing light rare earths such as cerium) and 
xenotime (yttrium), although they are generally minor constituents of the heavy 
mineral assemblage. With the significant increase in prices of rare earth minerals in 
recent years many mineral sands producers are now examining the economic 
possibilities of what had previously been waste minerals. 

Extraction methodology  

Mining methods - dredging 

Choosing the correct mining method is key for extraction of mineral sands deposits. 
While dredging is generally cheaper in operating cost terms, there are a number of 
considerations that may make it unsuitable: 

 Height of water table. If the water table is deeper than 10-15m then 
dredging is generally unsuitable because the amount of water needed to be 
pumped in makes it uneconomic. 

 Slimes/clay content. High slimes contents make dredging difficult because 
they clog up the machinery. 

 Ore body geometry. If the orebody is small or irregularly shaped then other 
extraction methods may be preferred. 

Significant potential for what 

had been waste minerals 
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 Hardness of the orebody. A highly compacted orebody may not be suitable 
for dredging. 

 Environmental considerations. In high environmental risk areas a more 
selective mining technique may be preferred. 

Dredges mine in artificial ponds and pump the ore in slurry form to a floating 
concentrator. The ore is washed through spirals, using gravity to separate the heavy 
minerals from lighter quartz and clay and is then pumped to the mineral separation 
plant (MSP). 

How dredge mining is carried out 

 

Source: Department of Minerals and Energy of Western Australia 

Other mining methods 

Where dredging is not suitable dry mining techniques are used whereby the ore is 
deposited into a hopper by front-end loaders, dozers, self elevating scrapers or trucks. 
Dry mining is suitable where deposits are shallow, contain hard bands of rock, or are 
in a series of unconnected ore bodies. 

Mineral processing and pigment production processes 

There is no generic form for mineral processing at a mineral sands deposit because 
all deposits are different (with regard to mineral assemblage, waste content and type, 
grain size, etc) but we have tried to present a standard process as far as possible. 

Concentration 

Concentration may be carried out within the dredge pond at a dredging operation or at 
a fixed position for a dry mining operation. The plant is called a wet concentration 
plant or WCP. Key stages include: 

 Sizing when material greater than 150mm is screened out using vibrating 
grizzlies. 

 Washing where the ore is passed through a rotating screen (trammel) where 
clays, sand and silt are washed away from the heavy minerals. Where the 
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clay content is high or it forms balls trapping the mineral sand material may 
be passed through a scrubber prior to going through the trammel where it 
would be subjected to high pressure water sprays. 

 The slurry is further screened at a smaller aperture to remove waste such as 
fine rock, organic matter and fine clay balls. 

 It is then passed through a bank of hydrocyclones (each hydrocyclone is an 
upside down cone where centrifugal force causes the heavy material to fall 
to the bottom and light material rises to the top). Very fine particles, 
predominantly clay and silt, are removed. 

 The underflow is then pumped through spiral separators which utilise gravity 
separation. The spiral troughs are angled and heavy minerals move to the 
inside of the spiral with the lighter gangue minerals moving to the outside.  

Hydrocyclone  Spiral separator 

 

 

 
Source: Lenntech  Source: Iluka Resources 

 The material may go through a number of spiral stages (normally about five) 
with heavy mineral concentrate (HMC) from each stage passing to the next 
stage, middlings being recirculated and tailings scavenged to collect any left-
over heavy mineral. 

HMC may be stockpiled on site and allowed to drain before being transported to the 
next stage processing plant. 

Waste materials may be returned to the pit or dredging void and water is generally 
recycled. 
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Concentration process flow chart 

 

Source: Iluka Resources 
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Mineral Separation Plant (MSP) 

The design of the MSP will differ depending on the heavy mineral assemblage of the 
deposit. Dry mill processing relies on the unique physical properties of each mineral. 
Key physical properties of common minerals are shown in the table below. 

Key physical properties of minerals in mineral sands 

Mineral TiO2 %
Magnetic 

susceptibility
Electrical 

conductivity
Specific
gravity

Ilmenite

- sulphate 52-54

- chloride 58-62

Ruti le 95-97 Low High 4.2-4.3

Leucoxene 70-91 Semi High 3.5-4.1

Zircon NA Low Low 4.7

Monazite NA Semi Low 4.9-5.3

Staurolite NA Semi Low 3.6-3.8

Garnet NA Semi Low 3.4-4.2

Quartz NA Low Low 2.7

Cassite rite NA Low High 7.0

High High 4.5-5.0

 

Source: Iluka Resources 

 Rare earth drum and roll magnets are used to remove most of the ilmenite, 
since it is the most magnetic mineral. 

 Electrostatic separation is used to separate the non-conductive materials 
such as zircon and monazite from the conductive ones like rutile, leucoxene 
and any residual ilmenite. 

 The conductive materials are further cleaned using electrostatic separation 
and then magnetic separation to separate rutile, leucoxene and residual 
ilmenite into rutile, Hyti and ilmenite products. 

 The non-conductive materials pass through a wet gravity circuit to separate 
the heavier zircon from the lighter waste materials. The zircon concentrate is 
then dried and cleaned further by electrostatic separation to lower TiO2 levels 
to below 0.15% and by magnetic separation to remove weakly magnetic 
monazite and staurolite. Air tables (ie blowing through high pressure air) are 
used to remove residual fine quartz and kyanite. High temperature contact 
leaching removes iron coatings and rare earth roll magnets remove weakly 
magnetic zircon to leave high value ceramic grade zircon. 
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Typical dry mill process flow chart 

 

Source: Iluka Resources 
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Synthetic rutile 

Synthetic rutile (SR) is an upgraded ilmenite product which has had most of the non-
titanium components removed, raising its composition to 88-95% TiO2. 

The reduction process sees the ilmenite being heated in large rotary kilns (powered by 
coal) for 12 hours and carbon monoxide is used to scavenge some of the oxide from the 
ilmenite structure producing a titanium slag. Most of the iron portion of the ilmenite is 
converted to metallic iron. Further separation techniques remove the metallic iron, coal 
and other impurities leaving about 40% of the original mass of the ilmenite. 

There are then three possible end products: 

 In the Standard SR process the synthetic rutile is filtered and dried after 
processing and sold as is. 

 In the Premium SR process the SR is upgraded by leaching raising the 
grade to 92-93% TiO2. 

 In the SREP process the SR is also upgraded by an acid and then a caustic 
leach. 

Many smaller companies do not produce SR but many of the larger producers such 
as Iluka Resources, Exxaro, Richards Bay Minerals and Namakwa Sands are fully 
integrated. High power costs are a major issue for this process. 

Titanium pigment manufacture 

Titanium pigment is produced from either ilmenite, rutile or SR and uses either 
sulphuric acid (sulphate process) or chlorine (chloride process). 

 The sulphate process uses simpler technology, and can use lower grade, 
cheaper ores, but it generally has higher production costs and is perceived to 
be less environmentally friendly. 

o Ore is dissolved in sulphuric acid, iron is removed from the 
solution and the product is then hydrolysed, precipitating 
hydrated titanium dioxide which is then heated to extract the 
water and any residual sulphuric acid. 

 The chloride process requires higher grade ores, but has lower operating 
costs. 

o Dry ore is fed into a chlorinator with coke and chlorine to make 
titanium chloride. The process is exothermic and excess heat 
can be re-used. The titanium chloride is then burnt with oxygen 
and another combustible gas to produce TiO2 which is washed 
and dried before milling and surface treatment. 

For some time the high costs of the sulphate process compressed margins for 
pigment producers making it difficult to pass on higher mineral sands prices. 
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However, with the market now so tight, feedstock producers have finally gained 
pricing power over pigment producers. 

Global titanium production by product, 2008  Titanium pigment production by method, 2008 
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Source: Kenmare Resources  Source: Kenmare Resources 

Key titanium pigment producers are: DuPont, Huntsman, Cristal (national Titanium 
Dioxide Co. of Saudi Arabia), Tronos, Kronos. 

Mineral sands to end products flow chart 

 

Source: Iluka Resources 
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Demand trends 

The mineral sands industry over the past 25 years was characterised by stable but 
unexciting demand growth, long-term pricing contracts and relatively low prices. 
However the strength of emerging markets growth, particularly China, in recent years 
has changed all that. 

Titanium feedstock demand trends 

 As described above the bulk of titanium dioxide feedstock produced in the world goes 
into the titanium pigment industry, and within that major uses are paints (coatings) 
and plastics. 36% of total pigment is used in the architectural coatings industry and a 
large proportion of plastics demand is in PVC, meaning that construction is a major 
end market for titanium pigment use. 

The significant construction and urbanisation event we have seen in emerging 
markets over the past 10 years has substantially altered the shape of global titanium 
dioxide demand. Previously demand was dominated by the mature economies of 
Western Europe and North America, but now Asia Pacific economies are of 
increasing importance, and these may have growth rates that are 4-5 times as fast as 
developed markets. 

Global TiO2 demand by region, 2005  Global TiO2 demand by region, 2010 
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Source: Iluka Resources, TZMI  Source: Iluka Resources, TZMI 

A study of the relationship between titanium pigment demand growth and GDP growth 
for emerging economies suggests that in the early stages of economic development, 
pigment demand growth is much more elastic to GDP than at later stages. Hence we 
should expect pigment demand in emerging economies to continue to accelerate at 
high levels in coming years, particularly bearing in mind the UN’s forecasts for urban 
population growth in emerging economies, which suggest a 25% increase in China’s 
urban population over the next 10 years and a 29% increase in India’s. 

A comparison of TiO2 intensity of use (consumption per unit of GDP) also suggests 
significant upside with India currently consuming c.0.15kg of TiO2 pigment per capita 
and China 0.85kg compared to Japan at 1.60kg and the US at 2.74kg. 
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Global TiO2 pigment intensity of use 
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Source: TZMI 

We see significant secular demand pressure for TiO2 markets in the medium and 
long-term. 

Zircon demand trends 

We see a similar trend to that which we have described in TiO2 in zircon. As noted 
above c.53% of zircon consumption goes into ceramics and of that 89% is used in 
tiles (c.47% of total zircon consumption). As with architectural paints, this application 
is also highly leveraged to residential construction in the emerging markets. 

Global zircon demand by region, 2005  Global zircon demand by region, 2010 
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Source: Iluka Resources, TZMI  Source: Iluka Resources, TZMI 

The re-weighting of demand is even more pronounced in zircon than in TiO2 in our 
view with China starting to dominate the zircon market in recent years, accounting for 
40% of global zircon consumption in 2010. 

Construction also a key driver 
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Our analysis suggests a similar trend in zircon to what we see in TiO2 with high 
elasticity to GDP at the early stages of economic growth, falling away in later years. 
As a result we expect strong demand for zircon from China and India to continue in 
coming years. 

Impact of higher prices on demand 

One of the major issues in metals markets in recent years has been the extent of 
demand destruction due to higher prices. 

TZMI, the mineral sands consultant, has conducted extensive studies on the 
sensitivity of tile producers to increasing zircon prices. They calculate that a 
quadrupling of the zircon price from US$750/t to US$3,000/t would only increase 
European tile production costs by 20%. We believe that this level of cost increase 
can be absorbed by producers at this stage. 

Industry structure and supply 

Titanium minerals 

The titanium feedstock industry is relatively highly consolidated with the top five 
producers contributing 54% of global supply. Within that rutile is by far the most 
consolidated market with the top five producers controlling c.71% of global supply and 
the top three producing countries (Australia, South Africa, Sierra Leone) contributing 
c.86% of supply. 

Rio Tinto is the largest producer of TiO2 feedstock, followed by Iluka and Exxaro, 
while Iluka dominates supply in high titanium feedstocks. 

Global titanium feedstock supply by company, 2010  Global rutile production by company, 2010E 
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Australia is the largest producer of titanium feedstock in the world, with industry 
leading positions in both ilmenite and rutile. South Africa is also a major produce of 
both commodities although it is difficult to source statistics for its ilmenite production 
as a large percentage is produced as slag. There are a number of hard rock ilmenite 
mines in Scandinavia and Canada. 
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We expect Australia to continue to be a major producer, but expect sub-Saharan 
Africa to be of increasing importance going forward. 

 Global ilmenite supply by region, 1980-2008  Global rutile supply by region, 1980-2008 
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Zircon 

Zircon supply is even more consolidated than titanium with the top five producers 
supplying 75% of global zircon production in 2010. Iluka contributed 32% of global 
supply, with Rio Tinto and Exxaro also large producers.  

Global zircon supply by company, 1980-2010  Global zircon supply by region, 1980-2008 
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Australia is the largest producing region in the world, with South Africa following. 
Going forward we expect Australia to maintain its No. 1 position, but we would expect 
sub-Saharan Africa to be of increasing importance. The three stocks that we are 
initiating on could produce a combined 176Ktpa by 2014-15E. 

New supply 

New supply opportunities are relatively hard to come by in mineral sands following a 
number of years of low prices and under-investment in the industry. There are a 
number of brownfield projects (Richards Bay, Moma expansions, etc), projects which 
are close to production and beyond that a few projects which have been uneconomic 

Highly consolidated supply 
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in recent years but are now viable and are at the advanced feasibility/early 
development stages. There are also a number of low grade projects coming out of the 
woodwork now but we have concerns about whether some of these can be financed, 
even in current market conditions. 

Major project developments in mineral sands 

Production

Project Company Country

Zircon
Ktpa

TiO2 units
Ktpa Planned start

RBM Tailings Plant Richards Bay Minerals South Africa 50 25 2011

KZN Sands - Fairbreeze Exxaro Resources South Africa 60 190 2012

Moma stage 2 Kenmare Resources Mozambique 30 250 2012

Grande Cote Mineral Deposits Senegal 85 330 2013

Kwale Base Resources Kenya 40 370 2013

Coburn Sands Gunson Resources Australia 40 66 2013

Keysbrook Matilda Zircon Australia 15 59 2013

Donald Astron Australia 86 122 2013

Ranobe World Titanium Resources Madagascar 15 200 2013  

Source: TZMI, GMP estimates
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Key 
The GMP research recommendation structure consists of the following categories: 
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REDUCE. Companies ranked Reduce have a negative potential total return. 
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