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U.S. Policy Empowers China
U.S. Thorium policy is central to China’s global advantage
and control of Rare Earths (RE)*

China has successfully leveraged this advantage into
consolidated control over the RE market, RE
manufacturing and RE technology development.
The future industrial development of all rare earth
technologies will be based on supply…
If the U.S. wants a viable rare earth industry, and the
jobs that come with it, we must change our policy on
Thorium.
The closure of Mt. Pass was related, in part, to a tailings spill containing Thorium.

All ‘Western’ RE Producers Avoid Thorium
Regulatory risk prevents U.S. and other ‘western’ mining
companies from developing Thorium rich deposits.
Expected rare earth recovery from a typical Bastnaesite deposit,
such as Molycorp (Mt. Pass).
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Low Thorium, but only half of the rare earth elements

Expected rare earth recovery from a typical Monazite deposit
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Monazite is the largest geologic source for heavy REs
but it typically contains elevated levels of Thorium so it is avoided
by all ‘western’ mining companies.

Thorium Regulations
• When refining heavy rare earth mineralization's, such
as Monazite, Thorium drops out.

• Thorium is an Actinide that is regulated by the NRC.
• Thorium currently has very few commercial uses and
any new supply would simply accumulate.
• Onerous NRC and IAEC regulations and the potential
for future financial liabilities are unknown, making
mining / refining of Thorium-bearing REEs risky.
Many existing U.S. mining companies mine and then dump
enough Thorium bearing rare earth per year to supply 100%
of U.S. RE demand – including heavy rare earths.

How Do We Challenge Chinese Primacy
China’s monopoly is so powerful that the survival of any
independent RE producer is uncertain – and adequate
Heavy Rare Earth production is not possible in the U.S. due
to our current Thorium policy.
A Centralized Rare Earth Cooperative that can process
Thorium bearing Heavy Rare Earths would give the U.S. an
adequate supply of Rare Earths (as a byproduct from
existing mining operations) and the necessary leverage to
attract RE dependent businesses from around the world

U.S. Strategy in Rare Earths
Changing U.S. policy on Thorium and creating a Centralized
REE Cooperative Refinery is the best way to challenge
China’s global dominance. This approach to processing
Thorium-bearing Heavy REs:
–
–
–
–
–
–

Eliminates redundant capital cost for U.S. RE producers
Expands currently available RE resources (Monazite is #2)
Expedites development of resources via waste byproducts
Ensures a stable U.S. supply of REs for potential OEMs
Ensures environmental control / safe storage of Thorium
Established track record

Cooperatives rationalized the formative U.S. agricultural industry,
from instability and chaos, making us the leading global exporter.

Legislative Failure
• None of the current rare earth bills in Congress
address these issues:
– China’s State Sponsored National Industrial Policy (NIP)
in rare earths
– China’s NIP to capture ‘western’ technology via rare
earth supply guarantees and control of the value chain
– China as a monopolistic threat to U.S. producers
– China’s unique advantages in heavy rare earths
– Chinese rare earth industry’s access to capital

The U.S. disadvantage in Heavy REEs is primarily due to
regulatory risks associated with Thorium

Legislative Solution
• Authorizing the creation of a centralized rare earth refinery
cooperative for all Thorium rich rare earth producers
assures the safe management of Thorium.
• The proposed cooperative must have authority to collect,
stockpile and manage Thorium.
• A separate corporation must also have authority to
develop markets and uses for Thorium, including energy.

This assures U.S. production of Heavy Rare Earths and
the potential development of Thorium Energy.

Rare Earths and Energy as a Byproduct
• A single Rare Earth Cooperative Refinery producing
20,000 tpy of rare earths from typical Monazite
concentrates would:
– Produce over 100% of current domestic rare earths needs
– Undermine China’s advantage in heavy REs
– Make U.S. the only supplier of heavy RE outside of Asia
– Produce enough Thorium to power the entire Western
Hemisphere via Thorium Molten Salt Reactors (Th-MSR), a
proven U.S. technology
Establishing a RE Cooperative and a U.S. based Th-MSR energy
economy eliminates the need to develop multiple new RE mines
and refineries and will make the U.S. globally competitive in RE
technologies and independent in energy.

Heavy Rare Earths & Energy

Solving the U.S. Rare Earth / Thorium issue puts the U.S. on
the path to clean, safe energy independence.

Thorium Molten Salt Reactors (T-MSR)
• Developed between 1960 and 1974, primarily at
Oak Ridge National Laboratory.
• The technology is proven, with nearly 20,000
hours of operation.

• Extensive operational evaluations demonstrated
safety and stability under extreme operating
conditions .
• Passive safety features assured fail-safe shutdown
without human intervention.

Th-MSR - Homogenous Liquid Fuel Reactors
•
•
•
•
•
•

Cannot Meltdown
Cannot Blow up – under no pressure
Can burn 99% of Thorium Fuel into safe byproducts
Can reduce existing nuclear waste by + 90%
ZERO green house gas emissions
Reactor Shutdown is totally passive - - no human
intervention necessary
• Modular Construction for Distributed Power
• MW Capital Cost = Modern Coal Based Systems
Th-MSR can also produce critical medical isotopes, Pu-238 for deep space exploration,
desalinate water and convert coal to liquid fuels, making the U.S. energy independent.

The U.S. as a global exporter of Energy
The U.S. needs to become a producer and exporter
again. The global electric energy market is over $1
trillion per year. Th-MSR is the most promising safe,
clean and sustainable alternative base-load technology.
• Under U.S. control Th-MSR could usher in a new era of
Prosperity.
• Th-MSR would produce Carbon-Free energy and move
our Nation towards total energy independence.
What is holding us back?

Regulatory Risk vs. Reality
• No U.S. company is willing to develop Th-MSR within
the existing regulatory risk environment.
• The NRC and DoE have a well established history of
preferring LWR Uranium based solid fuel systems.
• Public statements by the NRC put initial permitting of
Th-MSR systems out “30 years or more.”
• Even the current NRC permitted reactors cannot be
financed without massive government assistance.
• All private efforts to develop SMRs have gone
bankrupt waiting on approval – using LWR tech.
*SMR = Small Modular Reactors based on NRC preferred LWR Uranium Solid Fuel designs.
There is a long history of regulatory risk for any innovation in nuclear energy.

U.S. Energy Policy = Bureaucratic SelfPreservation
• The DoE continues to protect, preserve and
promote Solid Fuel Fissile Systems -- Why:
– The DoE is primarily in the defense business with over
60% of its budget dedicated to maintaining nuclear
weapons (based on Uranium and Plutonium).
– Thorium is not compatible with DoE’s nuclear weapons
program or the configuration of its National Labs.
– The DoE’s non military constituents, the existing energy
industry, are opposed to any new viable alternative
base-load energy systems.*
*Wind and solar do not threaten the status quo. Typical DoE alternative fuel and
energy projects like Ethanol or the Tocamac Fusion Reactor are eventually found to be
uneconomical or technically non-viable.

Chinese Lead with U.S. Technology
Chinese Academy of Science

January 31, 2011

Thorium / RE Conference at ORNL

Google Translation -- Chinese Press Release - January 31, 2011: “Yesterday, as the Chinese
Academy of Sciences started the first one of the strategic leader in science and technology projects,
"the future of advanced nuclear fission energy - nuclear energy, thorium based molten salt reactor
system" project was officially launched. The goal is to develop a new generation of nuclear energy
systems, all the technical level reached in the trial and have all intellectual property rights.”

Letting China Takes The Lead
China announced its intentions to develop the Thorium
Molten Salt Reactor in January 2011. China’s stated
intentions are perfectly clear:
• China is seeking global IP control

• The project is fully funded ($1 billion USD equivalent)
• Experts expect China to produce its first Th-MSR
reactor within 5 years – China is uncontested
Private industry cannot challenge China due to the
clear history of demonstrated regulatory obstruction.

Chinese Espionage dates back to 2007
• Forbes
• Congress Bans Scientific
Collaboration with China,
• Cites High Espionage Risks
• By William Pentland
• May 7, 2011

October 2007: US media reports that
China is suspected as the source of at
least seven versions of socially
engineered email targeting 1,100
employees at the Oak Ridge National
Lab in Oak Ridge, Tennessee.
Eleven staff possibly opened the
malicious attachment, allowing the
attackers to gain access to, and
potentially steal, sensitive data,
including a database at the nuclear
weapons laboratory housing personnel
records going back to 1990.

Oak Ridge National Laboratory, part of the Manhattan Project, developed the Th-MSR

Willful Transfer of Technology to China?
Yet, the DoE response is to continue to assist in direct
Technology Transfer to China:
• Chinese Espionage at ORNL in 2007
• Chinese High-Level ORNL site visit 2010
• Chinese clearly state intentions to develop and control
global IP for Th-MSR – January 31, 2011 Announcement
• Chinese schedule 5 additional visits to ORNL in 2011*
*The Congressional ban on Scientific Collaboration with China
is restricted to NASA and the White House OSTP. DoE is free
to transfer critical energy technology to China (see pg 32).

U.S. Energy Policy Undermines our Economy
Global Energy Markets are the only thing large enough
to overcome the current U.S. Fiscal, Monetary and Trade
Imbalances. Yet:
• DoE shows no interest in developing Th-MSR
• DoE is aware of China’s intentions to develop Th-MSR
• DoE continues to promote the build-out of an new flee of
Uranium based Solid Fuel Light Water Reactors.*

DoE is clearly disconnected from economic reality**
*This new fleet will require hundreds of billions of dollars in State and Federal
support. Decommissioning the current fleet and management of the legacy
nuclear waste may exceed $1 trillion. There is no solution for past or future
nuclear waste – yet we continue down this path. **U.S. companies have
mostly sold their reactor businesses to Japan and transferred the technology
to China (AP 1000 is now CAP 1400). U.S. financial interests are almost
exclusive limited to selling Uranium based solid fuels (Fissile materials).

Subsidized Transfer
of Technology
DoE Policy: Energy Technology
Transfer to China | U.S. China
Clean Energy Research Center
Why require taxpayers to help
subsidize the “off-shoring” of
energy technologies to China?
Why assist in the transfer of
critical technology to China?
This is an actual DoE Document
Who approved this Flag? >>>

It’s Time for Change in U.S. Energy Policy
• Private industry understands the value of the global
energy market.
• By creating a regulatory pathway, private industry
can challenge China in the development of Th-MSR.
• If successful, the U.S. would have a new global
export capable of offsetting our Nations massive
trade, fiscal, and monetary imbalances.
• Th-MSR development does not require government
handouts or subsidize.

Th-MSR only requires a safe regulatory pathway.

Beyond Rare Earth and Energy Independence
If Congress acts now:
the U.S. can control and export Clean, Safe,
Sustainable energy to the world,
become the home to Rare Earth dependent
technologies, and secure our Nations future.
We must harness the power of Thorium for
the United States of America

Additional Slides:
Safety of Th-MSR based on physics, not engineered safety features
Jobs created in new Rare Earth / Thorium Energy Economy
What are the risks of Thorium?
For more information please see: ThoriumEnergyAlliance.com

Thorium Energy | Risks, Economics and Jobs

Thorium Molten Salt Reactor

Risk/Waste/Economics

Melt Down Risk

Zero

Explosion Risk

Zero

Proliferation Risk of Thorium

Zero

Production of Actinide Waste

Near Zero

Existing Spent Fuel / Nuclear Waste

Reduced by + 90%

Mfg Cost Per MW vs. Current LWR Tech.

1/4 LWR = Coal

Global Electric Revenue for U.S. Tax Base

$1 Trillion per year

The U.S. can control the global rollout of Thorium Energy with our
international partners sharing in the investment and economics. By
controlling IP, distribution and economics the U.S. can protect all existing
stakeholders in the energy sector and assure lowest cost energy to U.S.
based industry. Th-MSR can also assist in the conversion of coal to liquid
fuels, making the U.S. 100% energy independent.

RE Thorium Economy | 1 Million New Jobs
New Industry

Potential New Jobs

Th-MSR manufacturing

1 million new jobs*

Thorium Alloys, Catalysts & Industrial Apps.

100,000 new jobs

Thorium Medical Isotopes

50,000 new jobs

Rare Earth Refinery – Direct /Indirect

150,000 new jobs

Total New Jobs From Th / RE Legislation

1.3 million jobs

The U.S. can develop a new Thorium / Rare Earth economy by simply rationalizing our
Nation’s policy on Thorium. Private industry would finance commercial development
of Th-MSR once a regulatory pathway was available. Commercial development of ThMSR would not require any new Federal budgetary commitments, but would require
the preservation of all ORNL U-233 inventory (U-233 is the preferred neutron source
for Th-MSR).
*Boeing employs 1.5 million people directly and indirectly. Large commercial aircraft best reflect the complexity and capital
cost of Th-MSR. Th-MSR would be built and permitted in an assembly-line setting much like commercial aircraft. Th-MSR global
leases would result in positive recurring transfer payments to the U.S. (in the hundreds of billions of dollars) and generate new
tax revenues for all host nations.

Thorium Risks – What Are The Risks
• Thorium has ZERO proliferation risk and cannot be used
to make a nuclear weapon.*
• Thorium is a low Alpha emitter and is essentially harmless
when compared to other industrial commodities such as
Chlorine Gas or Anhydrous Ammonia.
• Thorium poses less health risk than Mercury, Cadmium,
Thallium and metals like Vanadium, Chromium,
Manganese, Cobalt and Nickel, because Thorium is not
water soluble and the body cannot metabolize it.
• Alpha particles cannot pass through human skin or thin
plastic film. The following emit more dangerous radiation
than Thorium: sunlight, Radon from a gas stove top,
Potassium in a banana, X-rays, frequent air travel, TSA full
body scans, etc.
*Thorium is fertile, not fissile. Thorium can be converted into Uranium 233 -- if you have access to a particle
accelerator or a nuclear reactor. U-233 is not suitable for nuclear weapons for many reasons.

