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Congressional Failure | Commercial Failur

None of the current bills in Congress resolve / address
any of the key issues related to China, rare earths,
environment or capital formation for new producers:

Al 2y aANBaa A3IJy2NBa [ KAyl Q:
A Congress proposes additional studies, not resolution
A Congress proposes lowering EPA / BLM standards.

A Congress proposéB 3 dzI NJ- vy (i Sr&dtrminigglh
process technology and doesn't address the Thoriun
Issue at all. Most Jr. RE Cos have a Thorium proble




There Is no shortage of Rare Earth:

fes_earch conc_lucted by The
~lorida Industrial & Phosphate
Research Institute and USF

P.O. Box 410380
St. Louis, MO 63141

confirms that the Phosphate

. . Thank you for your inquiry about the potential for Rare Earth Element (REE) production as a
. . . byproduct of Phosphate mining. Research on this issue was recently conducted by the Florida
I I I I n I n g I n u S ry I n O r I a Industrial and Phosphate Research Institute, University of South Florida Polytechnic.

On an aggregate basis the total potential for recoverable REE resources from phosphate mining

in Florida is around 22,600 tons per year. These numbers are based on annual production of
d u m S a O u t 2 2 6 O O tO n S O about 20 million tons per year of phosphate rock product analyzing 700 ppm REE, and 20
] million tons each of sand tailings and waste clay at approximately one third of the REE
concentration in the rock product. A 50% recovery rate would equate to nearly 100% of current
th * d to U.S. demand.
ra re e ar S eve ry ye M u e Low mineral concentrations do not present an insurmountable economic impediment to recovery
because there are no direct mining costs associated with the Rare Earths. Furthermore, as a
- result of the high specific gravity of the mineralization low cost gravitational separation is
T h O r I u m C O n te n t possible within, and/or, at the end of the normal beneficiation process.
n
The old phosphate waste clay associated with historical mining operations is another potential
source for REE. According to a 1989 study by Mobile Research, waste clay contained as much
as 336 ppm of REE. Florida has accumulated over a billion tons of such waste clay, making this
one of the largest heavy rare earth deposits in the U.S.

A mi 0)
S S u I n g a 5 O /0 re C Ove ry, Some of these Rare Earths in Florida phosphate are associated with Thorium and Thorium’s

current regulatory status and complete lack of markets creates a liability that may exceed the
economic value of these resources. Something needs to change.

-
I I O rI d a aI O n e CO u I d Cove r n e ar I Making regulatory changes and developing markets and uses for Thorium is one of the keys to
unlocking these valuable resources for Florida and the United States. I appreciate your efforts in
0 this, and hope this information is of use to you.
100% of current U.S. rare eart
Ll >~ 4
~ Patrick Zhang, PKD.
re q u I re I I I e n S . Research Director - Beneficiation & Mining

FLORIDA INDUSTRIAL AND PHOSPHATE RESEARCH INSTITUTE
University of South Florida Poly rc © 1855 West Main Street ¢ Bartow, FL.  33830-7718
(863) 5 60 * Fax(863) 5347165 e www.fipr.poly.usf.edu

*Monazite / heavy REs



PreMt. Pass er@g Nearly all REEs were a byproduct of Heavy Mineral Sa

by Gordon Haxel, Greta Orris, and James Hedrick, updated by Hedrick "
Nearly all REE came from the heavy Mineral Sands mining industry as a Monazite by’product.

In 1985 the Mineral Sands industry was producing over 10,000 tpy of REEs as a byproduct
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Monazite 1Is a Common Waste Produc

horium Bearing Monazites & other RE Phosphates a

typically dumped as tailings by some of the following:

A Rare Earth /

Bastnhaesite Mines

A Iron Ore Mines
A Phosphate Mines
A Heavy Mineral Sang Titanium / Zircon Placer Mines

I Copper, Co

Resolve the T

nalt, Uranium, Aluminum mines, etc.

norium issue and you have resolved the

rare earth issue, including heavy rare earths.



U.S. Thorium Policy Assures Chinese Prim

I\/Ione}zitejs thg 2 most common RE [nineralizationA ,
FYR 0KS | ™ ézdzNDS 2'—FVIASI-@E
' P{ & wSddzZA FuaAZ2ya FTZ2NOS w9

Low Thorium RE deposits are typically low in Heavy REs.

A Exceptions are rare and incompatible with demand.

A Bastnaesite deposits do not contain economic levels of
Heavy Rare Earths.

Al KAYIlI Qa AYRAFFSNBYOS (2 ¢
Clays assure continued dominance in Heavy Rare Eartt

U.S. policy plays into the hands of China.
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companies from developing Thorium rich deposits.
Expected rare earth recovery frontygpical Bastnaesitdeposit,

-- such as Molycorp (Mt. Pass).

Y Low Thorium, but only half of the rare earth elements

Expected rare earth recovery from\gical Monazitedeposit

Nd | Sm Eu GdDy Ho Er Tm Yb Lu

Monazite is the largest geologic source for heavy REs
but it typically contains elevated levels of Thorium so it Is avoide
oe |ff WgSaluSNYyQ YAYyAy3d O2YLJ



Regulations & Liablilities | Fear & Loathi

Fear of the word pollutes public policy,
creating irrational results.

A Thorium is a low level Alpha emitter with a 12.5 B
half-life. The following emit more harmful forms of
radiation: xrays, natural gas cook tops, sun light
(especially high altitude exposure), K in Bananas.

A There are hundreds of industrial and household
322Ra OUKIFIO FNB WiK2z2dzal vy
such as anhydrous ammonia or household bleach
(potential death on contact or via consumption).

Thorium IS not water soluble & cannot be metabolizec



Public Perception Obstructs Rationalizatiol

The will not go away, so the simple resolution is
consolidation and management of Thorium

A Move all THbearing rare earth production and waste
byproducts to a centralized RE cooperative.

A Pass all Thorium/Actinide liability to a separate entit

A Refinery funding would come from OEM consumers
of RE products.

I Off-take of oxides, metals and alloys would reflect direct
iInvestment by each OEM.

A Profits would be split between suppliers and OEM
end-users.



Access to Capital and Jobs to the U.S

CKAA& A0NHzOGdzNB ¢2dzZ R 0S
Sovereign monopoly power and:

A Enhance access to capital for RE mines vitakéf
agreements, profit participation in finished goods
and eliminating Thorium/Actinide liabilities.

A Restore confidence in the supply chain, thus
reducing the need for OEM producers to find RE
substitutes.

A Bring jobs and direct investment back to the U.S.



Such a Proposal i1s Before Congress

The proposed language resolves the rare earth supply
Issue (including heavy rare earths), helps provide access
capital for Jr. RE mining companies, eliminates the need
lower environmental standards and creates a deep, broac
and vertically integrated rare earth industry that can
challenge Ching including attracting high tech and OEM
manufacturing facilities back to the U.S.

The Rare Earth Problem is Solved

More importantly, the proposed language also creades
regulatory pathway for Thorium Energy, under a Federally
Chartered Corporatiog open to private U.S. and
International investment.




Rare Earth / Thorium Policy = Energy Polic

The U.S. developed the next generation of safe, non
proliferating nuclear reactors 50 years ago.

The technology was abandon because it wason
compatible with our colewvar goals of military / civilian
dualuse Light Water Reactors (LWRs) and the
production of weapons grade fissile materials.

A The technology is a Thorium based Homogenous
Liquid Fuel Nuclear Reactor typically called a Thorit
Molten Salt Reactor (FMSR) or LFTR (Liquid Fuelec
Thorium Reactor / Liquid Fluoride Thorium Reactor’




Why TRMSR Wil Redefine Nuclear Energy

o To To Do Do To o Po  Ix

Safe by design, TMSR automatically shuts down
without human interventiong based on physics

Cannot Meltdown (operational range of 700 to 800c
Cannot Blow ug Not under pressure

Can burn 99% of Thorium Fuel into safe byproduct
Can reduce existing nuclear waste by + 90%
ZERQO green house gas emissions

Does not require water for coolant.

Modular Construction / Distributed Power

MW Capital Cost = Modern Coal Based Systems



DoE and LWRs | its Buggiip Bureaucracy

Instablility by design, LWR needs constant intervention
to prevent catastrophic failure.

A Operates at Extreme Pressure

A Operates at low Temperature (350C)

A Utilizes Solid Fuel technology
I Resulting in less than 5% of Nuclear Fuel Utilization.
iwSadz GAY3I AY wmnmE: 2F 0KS
A Produces large quantities of Plutonium
I Creating proliferation issues

LWR Is not an economically viable system without
massive subsidiestrue cost are hidden from public.



Light Water Reactors are Cold War Dinosau

LWRs are incompatible with Civilian Power

Al 2wa INB I (GNHzS WCNJ) vyl S
military goals of Plutonium production for weapoqs
under the political cover of civilian power.

A Alvin Weinberg, the inventor and patent holder of the
LWR, told Congress that LWRs were inherently uns:
and inappropriate for Civilian use.

i2SAYOSNAH 61 a FANBR T2N WLI

The truth Is that the DoE Is In the Weapons business,
with over 60% of its budget dedicated to Nuclear Bom



Reqgulatory Risk vs. Reality

No U.S. company is willing to developMIBR within the
existing regulatory environment.

A The NRC and DoE have a well established history of prefer
LWR Uranium based solid fuel systems.

A Public statements by the NRC put initial permitting of the T

Vd Pal

a{w FdzStf &aeadasSy 2dzi don &S|

A Yet, all new Ged LWR designs fail to resolve most key safe
waste and proliferation issues.

China is not subject to DoOE/NRC authority and Is rapic
developing this U.S. technology. China has publicly
stated that it will control global IP for the MMSR and
has funded its program. . SUZX ¢S R2 V2

5



&« The DoE A Kodak Moment

The DoE is living in a ceMar past. With 65% of their
budget tied to the production and maintenance of Nuclear
Weapons they have an irreconcilable conflict of interest.

A While the DoE and NRC push mindlessly for a new fleet
coldwar centric reactors, China seeks to commercialize

much safer and economically sound alternative, the Th
MSR.

A China already controls rare earths. Continuing this minc
L p{ d LIR2ftAOCE gAff | aadzaNbd /

| 2V AARSNAY3I Y2RI1Qa TFI Af dzN
and the market place, | guess you could say thatDoE and
NRC are just having a Kodak Moment




The Age of Qll Is Over

Currently the U.S. is involved in military conflicts intended
support our antiquated petroleurcentric foreign policy.

A Our Military and State Department are overwhelmed wi
contradictory goals and objectivescompromising our
Integrity, Treasury and National Security.

A The U.S. only holds less than 2% of the worlds liquid oil
reserves domestically, with Sovereigns controlling more
than 90% of global reserves collectively.

The global per capita GDP for our petroleum based econo
has reached its terminus. A change in U.S. policy and dire
IS long overdue.



Energy use per capita
Primary energy use (before transformation to other end-use fuels) in kilograms of oil equivalent, per capita. More info »
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Global Markets Crash at $100 per bl

Yet, per capita reserves will soon fall by +50%

Current Industrial Participation is 1.5 billion
people, or 1200 b.bbl /1.5 b = 800 b.bbl

— Global Reserves =1200 billion bk

Future Industrial Participation may soon excee
3.5 billion, or 1200 b.bbl / 3.5 b = 340 b.bbl

| KAYlIF YR LYRALIQ
participation will cause more and
ANBF G§SNI Wt NAOS {




As oll demand and consumption shift to China and Ind
0KS WgSauQ gAtt XA CGE 9B S Y

GDP and living standards will fall.
We have hit the celiling of oil based GDP

Per Capita Oil Consumption by Regic

Per Capita Oil Consumption is moving towards equilibriu“ \
' ’

2
As oil prices go up relative dollar to GDP ratios will fall (Per Capita $/ G


//upload.wikimedia.org/wikipedia/commons/9/9a/OilConsumptionpercapita.png

The Industrial Age Of Oll has peaked and is now In dec
Western per capita prosperity from oil will decline in dire

proportion to growing Third World participation.

1 billion +
100 million +
50 million +
25 million +
10 million +
1 million +

< 1 million

Global Oil Resources are shifting to the
rapidly expanding industrial nations



//upload.wikimedia.org/wikipedia/en/4/4e/World_population.svg

China and India are rapidly adding 2 billion new oil consu
FuturePriceShocksvill intensify because supply |

finite and production has peaked
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Petroleum Centric Policies are Outdated

Continuation of an economic & energy policy based on
IS unsustainable, as global consumers will soon double

A The U.S. holds less than 2% of the worlds liquid oil
resources within our borders.

I Any National Policy must be based on domestic resources
are reliablec in case of emergency.

ATheU.S.isforcedtdBf & 2y WYdz GAY
allegiance to U.S. interests, who define our energy

policy.

Energy policy shapes and defines military Poli



THMSR- The Future of Energy

A Eliminating 100% of combusted coal for electric energy
and converting previously harmful emissions from coal
Into valuable commodities.

A Converging continuous coal consumption into 100% of
our Nations liquid fuel requirements.

A 100% energy independence for all liquid fuels.

A Reducing global green house gas emissions by up to 4C

Resulting in Massive Positive Transfer Payments to the U.
and the opportunity for clean, safe, sustainable energy in
new age of American/Global prosperity.



ThhMSR/LFTR = Energy Independence

Total Thermal Energy Generation

1000 kg of thorium is 1000/0.232 = 4310.3 moles of Th232. 4310.3 moles x 6.022 exp23 atoms/mole :
200.1 MeV x 1.6022 ex{B J/Mev = 8.322 expl6 Joules/tonne. 1 -G®ar is 1exp9x365.25x24x3600 = 3.1
expl6 JoulesThus 2.637 GW(thjears of thermal energy in the reactor.

One Ton of Thorium = 2.6 GW.y or 83,000,000 G.
thermal energy.

U Operational Temperature of 700 to 800 c

U Capital Cost under $2 million per 2500 Thermal / MW.y*

U Fuel cost per ton = $1000 or less**

U NEARZERO EMISSIONGarbon Sequestration Not Required***
U U.S. Energy Independence

It would require over 3.5 million tons of coal to provide the same
Thermal Energy (equal to 350 164ar train loads of coal).

*U-233 or U235 Fissile driver and Thorium fluorination costs are included in CAPEX.

**Thorium is a no cost byproduct of Rare Earth Mining. Thorium does not require enrichment so actual production c
will be deminimus ($.0003 per kwh).

***The coal gasification process would be segregated from the hydrogen/oxygen separation process and the hydroge
would then be combined directly with the syyas to reduce the production of CO or CO2.



The U.S. has the largest coal reserves in the world. Co

Liquid Fuels assures total energy independence for the
WORLD COAL RESERVES

Proven recoverable coal reserves reported to the World Energy Council by the
top-ten coal-producing countries at the end of 2008. Coal of higher quality
(bituminous including anthracite) is being depleted most quickly.
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U.S. Coal can provide hundreds of years of clean liquid fu



Evolution | Economics | Energy

The history of human evolution and economics are lin
to energy. With every advancement in energy came a
wave of prosperity. What is the next wave ?

A Irrigation and Yoking of Animals for Agricultqriesopotamia

A Firec Bronze to Iron to Steel

A Wind for Shipg Phoenicians

A Windmills¢ Dutch

A Water¢ England / U.S. (Industrial Revolution Begi}‘
)

Industrial Age based
on coal, NG and ol

A Coal / Steang England / U.S. (Industrial Revolution
A Oilc U.S. / First World (Industrial to Technological Re

The age of oil is over and thiéb dzOf S| NJ 9 V S NE
happened yet! A Thorium Energy Age based on a liquid
nuclear fuel cycle is comimy

Who will control this Technology, China or the U.S,




The U.S. as a global exporter of Ener

The U.S. needs to become a producer and expc
again. Energy Is the largest market in the world.
The global electric energy and liquid fuels marke
exceeded $3.5 trillion in 2010.

A Whoever controls TIMSR controls global energy.

A Under U.S. control TMSR could usher in a new era ¢
Prosperity.

A ThhMSR would produce Carbdfree energy and move
our Nation towards total energy independence.



Rare Earth & Thorium = Energy Independet
The U.S. needs a new Energy Policy

End of Public Presentation

Public Policy Issues Follow

DoE | Agency Fallure



If THMSR Is so great why does DoE reject

A DoE policy is frozen in time to the celdr culture,
policies & infrastructure of thpeast

I DoE Is primarily in the nuclear weapons business with 65
of its budget related to Nuclear Weapons.

I Only 15% of the actual energy budget is related to energy
solutions, but 44% of that funding Is, again, for Nuclear.

A DoE and NRC Bureaucratic Self Preservation
i{OF0dza |jdz2 p LWziaAy3d 529Q¢
il ARAY3I pn @SIENAR 2F TFI Af dzNE

A Reqgulatory capturebyallndRSFSy aS WOf
I Tendency to promote nomiable basdoad technologies



U.S. Energy Policy Undermines our Econt

The Global Energy market is the only market in the
world large enough to impact the current U.S. fiscal,
monetary and trade imbalanceget:

A DOE shows no interest in developingMISR
A529 Aa | gFNB 2F [/ KAYyMSRA
A DoE continues to promote the builslt of a new fleet of

Uranium based Solid Fuel Light Water Reactors

I These reactors would only compound the already massive
legacy cost related to nuclear waste and decommissioning

I These reactors are not economically viable, even with massiv
subsidies, and are already obsolete on paper (pre constructio

DoE is clearly disconnected from economic real




U.S. Energy Policy = Bureaucratic-Bagservation

A The DoE continues to protect, preserve and promote
Solid Fuel & LWR System@/hy:

I The DokE is primarily in the nuclear weapons business
AThMSRis not compatible witta nuclear weapons program

i The DoE is&@ O LJJ dzNJ tRat ihflHeBog<) &ohtrols
research and regulators for the benefit of WsO 2 y & U A |

AConsequently, DoE, NRC and National Lab careers ebb and flov
with the private sector.

i ¢CKS 529 Qa cohgtiflientsthd ekisiirig Mdergy
iIndustry, are opposed to any new viable alternative base
load energy systems

AWind and solar do not threaten the status quo.

ATypicalDoEprojects such athe Tocamad-usion Reactor are
eventually found to beechnically / economically newiable




DoE is just a front for Military Spendint



