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KBFO Rare Earth Project StatsKBFO Rare Earth Project Stats



$50 billion TREO in 
the ground, $2 billion 

market cap



10-20 yearsMining cash flowProduction9

1-3 yearsBuilding the mineConstruction8

1-3 yearsSecuring approval, negotiating offtake, 
making a production decision

Permitting, 
Marketing & 
Feasibility

7

1-2 yearsProduce a mineable reserve, establish a 
mining plan and associated costs

Prefeasibility6

1 yearEvaluating recoveries and optimal 
processing method

Bulk Sample & 
Metallurgy

5

1-2 yearsProducing a mineral resource estimate & 
scoping study

Infill Drilling4

1-2 yearsDefining the limits of a discovery -
tonnage & grade

Discovery 
Delineation

3

1-2 yearsFiltering for drill targetsTarget Generation & 
Drilling

2

1 yearConceptual, land acquisitionGrassroots1

Time 
Required

ObjectiveExploration Cycle 
Stage

Stage

How do we get to a mine?



Processing Stage 1 Processing Stage 1 –– bulk concentratebulk concentrate



Processing Stage 2 Processing Stage 2 –– REO concentrateREO concentrate



Processing Stage 3 Processing Stage 3 –– REO separationREO separation







Understanding an Understanding an 

REO Resource REO Resource 

EstimateEstimate



Calculating Oxide GradesCalculating Oxide Grades

(# of Oxygen atoms x atomic weight of O (15.99)
(# of REE atoms x atomic weight of REE)1+

To convert a ppm number into 
decimal percentage form 
divide by 1,000,000

To convert metal grade into 
oxide grade, multiply by oxide 
converter – oxide prices refer to 
the entire oxide, not the weight 
of the contained rare earth



Rare Earth Prices Rare Earth Prices -- $/kg oxide$/kg oxide

� February 3, 2009 news release by Avalon Rare Metals (SEDAR)

� 4 year average used by Wardrop Engineering in 43-101 report

� Metal-Pages.com



Recent Rare Earth Prices Recent Rare Earth Prices -- $/kg oxide$/kg oxide



KBFO Spreadsheet Used to Generate REO KBFO Spreadsheet Used to Generate REO 

Content & Value Distribution Pie ChartsContent & Value Distribution Pie Charts









� Strange Lake rare earth system has 
a world class tonnage footprint in 
the order of 50-100 million tonnes

� Contains both heavy and light rare 
earths

� Open pit mineable, with high grade 
pegmatite horizons running $200-
$400 per tonne rock value

� Owned 100% by Quest and located 
in a mining friendly jurisdiction

� Implied project value: $153 million



The Chinese AnomalyThe Chinese Anomaly
� Hybrid of central command economy with 

outsourced production 

� Cheap Labor – urbanization of 1 billion rural 

Chinese unleashed by the end of orthodox 

communism

� No Health & Safety for Workers

� No environmental emission controls

� No Unions to secure medical or pension 

benefits

� US Dollar Peg: the devil’s bargain of 

maintaining an undervalued yuan by 

bankrolling the US trade deficit through the 

accumulation of US treasury debt

� Piracy and Counterfeiting

� FDI: foreign direct investment and technology 

transfer

Made in China and Packed with 
Pride in America

CapitalismCapitalism’’s s 

Mandate: Mandate: 

mobilize mobilize 

capital to the capital to the 

place with the place with the 

lowest cost lowest cost 

structurestructure



A Matter of PerspectiveA Matter of Perspective
(or why Copenhagen failed and the Kyoto Protocol is dead)(or why Copenhagen failed and the Kyoto Protocol is dead)

1 Billion OECD1 Billion OECD 3 Billion BRIC3 Billion BRIC

Is your standard of living shrinking or growing?Is your standard of living shrinking or growing?

Is your footprint growing or shrinking?Is your footprint growing or shrinking?





Source: New Scientist Feb 25, 2009

Transforming the Energy Foundation of the WorldTransforming the Energy Foundation of the World



Source: Mineral Resource Research Group

ItIt’’s not the demand growth in the next 5 years that is s not the demand growth in the next 5 years that is 

the critical issue today, but the demand growth 5 the critical issue today, but the demand growth 5 

years and beyond.years and beyond.





Is China subsidizing the cost structure of mining its Is China subsidizing the cost structure of mining its 

rare earth deposits and downstream processing by rare earth deposits and downstream processing by 

tolerating inefficient processing methods, inadequate tolerating inefficient processing methods, inadequate 

emission controls, and weak health and safety emission controls, and weak health and safety 

standards?standards?

Can we expect Can we expect 

prices to double prices to double 

or triple if this or triple if this 

““subsidysubsidy”” is is 

removed?removed?



� In 2003 China decides to clean up 
inefficient and polluting small scale 
mines

� 2004 price surge viewed as 
temporary by mining industry, which 
decides to mine higher moly grade 
portions of copper mines

� Moly is an incremental but critical 
input for steel (<3%) infrastructure

� Value of global demand goes from 
$2 billion to $10-$15 billion



What is a Wild Demand Dynamic?What is a Wild Demand Dynamic?

� Elements with complex properties, such as the rare earth metals, have open 
ended technology development potential

� The R&D push for ever greater miniaturization and efficiency enhancement 
drives the discovery of new or expanded functionality that increases the utility 
per volume unit of critical inputs

� This allows the price of the input to increase, which in turn boosts the 
economics of supplying those input

� Better economics results in greater supply of an otherwise scarce raw material

� The resulting security of supply encourages the commercialization of new 
applications, which boosts total demand that absorbs new supply coming on 
stream

� Rare earth metals typically occur as clusters skewed toward “light” or “heavy”
elements, some of which are scarcer than others and thus have fewer 
commercialized applications

� A surge in availability of these scarcer rare earth elements as a by-product 
encourages demand development for them



JevonsJevons’’ Paradox:Paradox:

Scarcity results in higher prices for 
raw material inputs, which should 
result in lower demand through 
substitution, but when substitution is 
not possible, a push for more efficient 
utilization of inputs is undertaken, 
which, if successful, will stimulate 
total demand growth, which in turn 
enables raw material supply 
expansion without glutting the market 
and triggering a price collapse.

Would a rare earth price shock reduce demand?Would a rare earth price shock reduce demand?

Rare Earth elements lend themselves well to R&D Rare Earth elements lend themselves well to R&D 

aimed at developing more efficient utilization.aimed at developing more efficient utilization.





NoSoMerica

UpForGrabs

AustralAsia

EurAsia

PostPost--Globalization Economic Zone FragmentationGlobalization Economic Zone Fragmentation



Security of Supply for Critical Materials is becoming Security of Supply for Critical Materials is becoming 

an issue for Europe, Japan and the United States as an issue for Europe, Japan and the United States as 

China moves to secure its own needs.China moves to secure its own needs.

Source: EC Commission – The Raw Materials Initiative



Implications of the Collapse of Globalization Implications of the Collapse of Globalization 

and the loss of US dollar reserve currency and the loss of US dollar reserve currency 

status for the global economystatus for the global economy

� Price discovery through futures commodity markets 
becomes chaotic

� Cost structure in so far that self-sufficiency within a closed 
system has not been achieved becomes unpredictable

� Economic analysis involving discounted value of future 
cash flows becomes pure guesswork

� Production decisions will hinge on rapid payback for mines 
with long resource lives

� The survivors will be those who have title to the means of 
production and security of supply with regard to the raw 
material inputs

� The global system will gravitate towards an equilibrium 
established through diverse and localized production



Economic Economic vsvs Strategic LogicStrategic Logic

� Is it a pure commodity play?

� Is there a security of supply problem in terms of limited 
geographical sources? 

� Is the metal a critical but incremental input to downstream 
products with a substantially larger value?

� Could an unexpected supply glut expand market demand by 
encouraging aggressive product innovation and marketing with 
minimal negative impact on metal price?

� Would control of secure supply with surplus potential give a 
fabricator a competitive advantage in downstream products?

� If so, what strategic premium might such a project command?



� Global reserve base “sufficient to 
meet conceivable demand for 
centuries” (USGS)

� China lacks chromite resource

� US has 54% import reliance

� No substitute for chromium in 
stainless steel production

� South Africa pushing to restrict 
chromite ore export, dominant 
producer of ferro chrome

� Kazakhstan unreliable supplier



� TSXV listed resource exploration junior

� Zero revenues and no prospect of such

� Buyout value $217 million

� Owns 100% of Black Thor chromite
discovery and 40% of Big Daddy in 
northern Ontario

� 122 million tonne open-pittable footprint, 
grade range 27.8%, below South African 
standard of 40%+

� Estimated $1.5 billion capital cost

Cliffs Natural Resources IncCliffs Natural Resources Inc

FreewestFreewest Resources Canada IncResources Canada Inc

� NYSE listed producer of iron ore 
pellets and coking coal

� 2008 revenues of $3.6 billion

� Significant NA operations

� Supplies US steelmakers

� Market capitalization of $5 billion

� Bought Freewest’s chromite asset 
via takeover bid of 0.20106 CLF 
share for 1 FWR share



Critical & Strategic MetalsCritical & Strategic Metals
� Chinese trend is for state controlled entities to make investments in raw material 

supply around the world which often go hand in hand with parallel infrastructure 
investments guided by long term security of supply rather than profit goals

� Free markets in which metals go to the highest bidder will become thinner and 
less reliable for just-in-time procurement strategies

� Mainstream mining companies are unlikely to invest in primary specialty metal 
mines such as rare earth deposits, and will at most add circuits to recover them 
as by-product metals from existing base metal mines

� Volatility in currency exchange rates and energy costs rule out long term price 
based contracts while lack of transparency and poor price discovery 
mechanisms make spot market pricing unreliable

� End users with large downstream markets at stake will need to make upstream 
equity and/or debt investments in resource juniors which raise risk capital to 
acquire and advance specialty metal deposits

� Rare earth producers will either need to be owned and operated by a consortium 
of downstream users, or the producers will need to own downstream operations 
which add value to the mined raw materials

� Profits will reside in the downstream products for which metals are a critical but 
incremental input, not in the margin between mining cost and market price



� Nolans Bore apatite LREE + HREE + 
phosphate deposit

� 30.2 MT 2.78% TREO $267/t, in situ $8 
billion

� Working on metallurgy, 25% China

Key Australian RE Index MembersKey Australian RE Index Members

� Mt Weld LREE carbonatite complex: 
4.7 MT 13.8% TREO $1299/t, 4.8 MT 
8.96% $844/t,  2.8 MT 3.98% $497/t, in 
situ $11.5 billion

� Raised A $450 million  for construction

� Dubbo zirconium+LREE+HREE

� 73.2 MT 0.89% TREO $106/t, in situ 
$7.7 billion

� working on metallurgy



� Nechalacho (Thor Lake) LREE & HREE 
peralkaline complex, NWT: Basal 48.7 
MT 1.94% TREO $298/t, Upper 19.9 MT 
2.01% $213/t, in situ $18.7 billion 

� Working on metallurgy

Top Kaiser Rare Earth PicksTop Kaiser Rare Earth Picks

� Bear Lodge LREE carbonatite dyke 
complex in Wyoming: oxide zone 4.6 
MT 4.29% $266/t, $1.2 billion in situ

� Resource expansion and metallurgy

� Strange Lake LREE+HREE peralkaline
complex in Quebec/Labrador

� BZone major new discovery, expecting 
43-101 resource estimate Q2 2010



� Hoidas Lake apatite vein, Douglas 
River & Benjamin River HREE 
plays

� Steenkampskraal – South Africa

� LCM magnet processor

Other interesting RE Index MembersOther interesting RE Index Members

� Kipawa pegmatite system with 
HREE in southern Quebec

� Former Unocal project, 2,500 m 
drill program underway

� Bokan peralkaline dyke system, 
Alaska

� HREE intensive

� Awaiting drill results



� Sarfartoq carbonatite in 
Greenland, high neodymium 
values

� Former Hecla niobium play

Other interesting RE JuniorsOther interesting RE Juniors

� Norra Karr – large at surface 
zirconium + LREE + HREE body in 
Sweden found by Boliden

� New REO vehicle for Hudson, 
Saxon, Henstridge

� Clay-Howless carbonatite in 
northern Ontario

� Wade Dawe & Stares brothers



� Kutessay II former mine in 
Kyrgyzstan

� Former supplier of HREE to 
Soviet Union

� Stans to assess putting back into 
production

Other interesting RE JuniorsOther interesting RE Juniors

� Earlybird staking of REE systems in 
northern  Argentina
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