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Evaluation Methods in UseEvaluation Methods in Use

Deposit Tonnage and GradeDeposit Tonnage and Grade
Rare Earth DistributionRare Earth Distribution
Perceived Location PreferencesPerceived Location Preferences

oror
Financial Benefit that Accrue from theFinancial Benefit that Accrue from the

development of the Projectdevelopment of the Project..
Net Present Value (NPV)Net Present Value (NPV)

Internal rate of Return (IRR)Internal rate of Return (IRR)
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Unique Rare Earth ChallengesUnique Rare Earth Challenges

Two Completely Different Markets Two Completely Different Markets –– Light & Heavy Light & Heavy

Light Rare EarthsLight Rare Earths

La La –– Gd Gd +/- 95% Purity+/- 95% Purity

Heavy Rare EarthsHeavy Rare Earths

SmSm  –– Lu Lu >99.5% Purity>99.5% Purity

Some Overlap between the two.Some Overlap between the two.
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Business DriversBusiness Drivers

HighLowProfitability

Very SpecializedAlmost CommodityProduct Complexity

< 10> 45Number of Separation Plants

20,000 tpa TREO100,000 tpa TREOMarket Size

CostlyModestAnalytical Requirements

HigherLowCapital Costs of Plant/ Tonne product

High: Raw Material Supply  tightLowBarriers to Entry

Production all in ChinaProduction all in ChinaCurrent Weaknesses

China - High Pollution toleranceByproduct – Inner MongoliaCurrent Comp. Advantage

Mountain Pass USA          Near potential

South China ClayBastnaesite - China          Current production

Enough for 35 years?OversuppliedCurrent Supply Position

Heavy Rare EarthsLight Rare EarthsAttribute
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Current Market DriversCurrent Market Drivers

Light Rare EarthsLight Rare Earths

Nd Pr Nd Pr –– Magnets Magnets

Heavy Rare EarthsHeavy Rare Earths

La Nd Dy Tb Y - ElectronicsLa Nd Dy Tb Y - Electronics
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Product BalanceProduct Balance

CeO2/TREO = 50.0%, Nd2O3/TREO = 17,0 %CeO2/TREO = 50.0%, Nd2O3/TREO = 17,0 %

CeO2/Nd2O3 = 2.94CeO2/Nd2O3 = 2.94

 Sell all the NdSell all the Nd
 Market constrained on the CeriumMarket constrained on the Cerium

Result is inventoried or discounted Cerium andResult is inventoried or discounted Cerium and
lower than anticipated Revenuelower than anticipated Revenue
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6.0026.3610.0749.8825.8962.90Y2O3

1.80.30.13.69.300.47Lu2O3

6.001.97.624.101.403.34Yb2O3

1.300.51.271.40.300.6Tm2O3

5.602.26.884.222.194.26Er2O3

2.600.51.271.400.301.60Ho2O3

9.104.001.778.604.087.48Dy2O3

1.20.70.461.36.561.13Tb4O7

5.004.374.216.754.545.69Gd2O3

.15.30.51.201.100.30Eu2O3

2.104.266.322.554.503.20Sm2O3

3.5018.6630.187.3626.005.10Nd2O3

.605.787.411.885.521.10Pr6O11

3.003.077.181.091.341.00CeO2

1.2027.3629.848.4520.002.10La2O3

Din NanXun WuWan NanXin FongLong Nan

XenotimeIon Absorption Clays (Oxide/TREO %)
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Heavy Rare Earth BalanceHeavy Rare Earth Balance

 Clay comes from many sources Clay comes from many sources –– blending blending
possiblepossible

 Not possible if sourced at a single mineNot possible if sourced at a single mine
 Raw Material price depends on metal makeupRaw Material price depends on metal makeup
 Unsold or inventoried material is of higher valueUnsold or inventoried material is of higher value
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Other Revenue IssuesOther Revenue Issues

 Some metals have a very small or insignificantSome metals have a very small or insignificant
market market –– should not use their value in revenue should not use their value in revenue
projections.projections.

 Cyclic nature of prices. Cyclic nature of prices. –– Use average values Use average values
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Selling Prices - % based on Jan 2006 Prices
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Processing and Mining CostsProcessing and Mining Costs

 Minerals concentrate and crack with differingMinerals concentrate and crack with differing
ease ease –– understand that the operating cost understand that the operating cost
structure will differ from deposit to deposit.structure will differ from deposit to deposit.

 Capital cost depend on location, mineral typeCapital cost depend on location, mineral type
and production scale.and production scale.

 The cost of infrastructure can be as high as 50%The cost of infrastructure can be as high as 50%
of the entire project cost of the entire project cost –– this is very location this is very location
sensitive.sensitive.
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Conclusions.Conclusions.

 NPV is a good way to evaluate and rank depositsNPV is a good way to evaluate and rank deposits
 One cannot credit the project with revenue One cannot credit the project with revenue ““in thein the

groundground””  –– balance and unsellable product balance and unsellable product
 It is necessary to discount away from price peaksIt is necessary to discount away from price peaks
 The effect on profitability more than 7 years out will beThe effect on profitability more than 7 years out will be

negligiblenegligible..
 Deposits are being systematically overvalued Deposits are being systematically overvalued ––

realism is required for a long term investmentrealism is required for a long term investment
environmentenvironment


