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117TH CONGRESS 
2D SESSION S. 4242 
To provide for the preservation and storage of uranium-233 to foster 

development of thorium molten-salt reactors, and for other purposes. 

IN THE SENATE OF THE UNITED STATES 

MAY 18 (legislative day, MAY 17), 2022 

Mr. TUBERVILLE (for himself and Mr. MARSHALL) introduced the following 

bill; which was read twice and referred to the Committee on Energy and 

Natural Resources 

A BILL 
To provide for the preservation and storage of uranium- 

233 to foster development of thorium molten-salt reac-

tors, and for other purposes. 

Be it enacted by the Senate and House of Representa-1

tives of the United States of America in Congress assembled, 2

SECTION 1. SHORT TITLE. 3

This Act may be cited as the ‘‘Thorium Energy Secu-4

rity Act of 2022’’. 5

SEC. 2. FINDINGS. 6

Congress makes the following findings: 7

(1) Thorium molten-salt reactor technology was 8

originally developed in the United States, primarily 9
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at the Oak Ridge National Laboratory in the State 1

of Tennessee under the Molten-Salt Reactor Pro-2

gram. 3

(2) Before the cancellation of that program in 4

1976, the technology developed at the Oak Ridge 5

National Laboratory was moving steadily toward ef-6

ficient utilization of the natural thorium energy re-7

source, which exists in substantial amounts in many 8

parts of the United States, and requires no isotopic 9

enrichment. 10

(3) The People’s Republic of China is known to 11

be pursuing the development of molten-salt reactor 12

technology based on a thorium fuel cycle. 13

(4) Thorium itself is not fissile, but fertile, and 14

requires fissile material to begin a nuclear chain re-15

action. This largely accounts for its exclusion for nu-16

clear weapons developments. 17

(5) Uranium-233, derived from neutron absorp-18

tion by natural thorium, is the ideal candidate for 19

the fissile material to start a thorium reactor, and 20

is the only fissile material candidate that can mini-21

mize the production of long-lived transuranic ele-22

ments like plutonium, which have proven a great 23

challenge to the management of existing spent nu-24

clear fuel. 25

VerDate Sep 11 2014 02:40 May 21, 2022 Jkt 029200 PO 00000 Frm 00002 Fmt 6652 Sfmt 6201 E:\BILLS\S4242.IS S4242kj
oh

ns
on

 o
n 

D
S

K
79

L0
C

42
P

R
O

D
 w

ith
 B

IL
LS



3 

•S 4242 IS

(6) Geologic disposal of spent nuclear fuel from 1

conventional nuclear reactors continues to pose se-2

vere political and technical challenges, and costs 3

United States taxpayers more than $500,000,000 4

annually in court-mandated payments to electrical 5

utilities operating nuclear reactors. 6

(7) The United States possesses the largest 7

known inventory of separated uranium-233 in the 8

world, aggregated at the Oak Ridge National Lab-9

oratory. 10

(8) Oak Ridge National Laboratory building 11

3019 was designated in 1962 as the national reposi-12

tory for uranium-233 storage, and its inventory 13

eventually grew to about 450 kilograms of separated 14

uranium-233, along with approximately 1,000 kilo-15

grams of mixed fissile uranium from the Consoli-16

dated Edison Uranium Solidification Program (com-17

monly referred to as ‘‘CEUSP’’), divided into ap-18

proximately 1,100 containers. 19

(9) The Defense Nuclear Facilities Safety 20

Board issued Recommendation 97–1 (relating to 21

safe storage of uranium-233) in 1997 because of the 22

possibility of corrosion or other degradation around 23

the storage of uranium-233 in a building that was 24

built in 1943. 25
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(10) In response, the Department of Energy 1

published Decision Memorandum No. 2 in 2001 con-2

cluding that no Department of Energy programs 3

needed uranium-233 and directed that a contract be 4

placed for disposition of the uranium-233 inventory 5

and decommissioning of its storage facility. 6

(11) The Department of Energy awarded a con-7

tract for the irreversible downblending of uranium- 8

233 with uranium-238 and its geologic disposal in 9

Nevada, which downblending would create a waste 10

form that would pose radiological hazards for hun-11

dreds of thousands of years, rather than to consider 12

uranium-233 as a useful national asset. 13

(12) All 1,000 kilograms of CEUSP uranium- 14

233-based material have been dispositioned (but not 15

downblended) but those containers had little useful 16

uranium-233 in them. The majority of separated 17

and valuable uranium-233 remains uncontaminated 18

by uranium-238 and suitable for thorium fuel cycle 19

research and development. That remaining inventory 20

constitutes the largest supply of uranium-233 known 21

to exist in the world today. 22

(13) The United States has significant domestic 23

reserves of thorium in accessible high-grade deposits, 24

which can provide thousands of years of clean en-25
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ergy if used efficiently in a liquid-fluoride reactor 1

initially started with uranium-233. 2

(14) Recently (as of the date of the enactment 3

of this Act), the Department of Energy has chosen 4

to fund a series of advanced reactors that are all de-5

pendent on initial inventories and regular resupplies 6

of high-assay, low-enriched uranium. 7

(15) There is no domestic source of high-assay, 8

low-enriched uranium fuel, and there are no avail-9

able estimates as to how long the development of a 10

domestic supply of that fuel would take or how ex-11

pensive such development would be. 12

(16) The only viable source of high-assay, low- 13

enriched uranium fuel is through continuous import 14

from sources in the Russian Federation. 15

(17) The political situation with the Russian 16

Federation as of the date of the enactment of this 17

Act is sufficiently uncertain that it would be unwise 18

for United States-funded advanced reactor develop-19

ment to rely on high-assay, low-enriched uranium 20

since the Russian Federation would be the primary 21

source and can be expected to undercut any future 22

United States production, resulting in a dependency 23

on high-assay, low-enriched uranium from the Rus-24

sian Federation. 25
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(18) The United States has abandoned the de-1

velopment of a geologic repository at Yucca Moun-2

tain and is seeking a consenting community to allow 3

interim storage of spent nuclear fuel, but valid con-4

cerns persist that an interim storage facility will be-5

come a permanent storage facility. 6

(19) Without a closed fuel cycle, high-assay, 7

low-enriched uranium-fueled reactors inevitably will 8

produce long-lived wastes that presently have no dis-9

position pathway. 10

(20) The United States possesses enough ura-11

nium-233 to support further research and develop-12

ment as well as fuel the startup of several thorium 13

reactors. Thorium reactors do not require additional 14

fuel or high-assay, low-enriched uranium from the 15

Russian Federation. 16

(21) Continuing the irreversible destruction of 17

uranium-233 precludes privately funded development 18

of the thorium fuel cycle, which would have long 19

term national and economic security implications. 20

SEC. 3. SENSE OF CONGRESS. 21

It is the sense of Congress that— 22

(1) it is in the best economic and national secu-23

rity interests of the United States to resume devel-24

opment of thorium molten-salt reactors that can 25
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minimize long-lived waste production, in consider-1

ation of— 2

(A) the pursuit by the People’s Republic of 3

China of thorium molten-salt reactors and asso-4

ciated cooperative research agreements with 5

United States national laboratories; and 6

(B) the present impasse around the geo-7

logical disposal of nuclear waste; 8

(2) that the development of thorium molten-salt 9

reactors is consistent with section 1261 of the John 10

S. McCain National Defense Authorization Act for 11

Fiscal Year 2019 (Public Law 115–232; 132 Stat. 12

2060), which declared long-term strategic competi-13

tion with the People’s Republic of China as ‘‘a prin-14

cipal priority for the United States’’; and 15

(3) to resume such development, it is necessary 16

to relocate as much of the uranium-233 remaining 17

at Oak Ridge National Laboratory as possible to 18

new secure storage. 19

SEC. 4. DEFINITIONS. 20

In this Act: 21

(1) CONGRESSIONAL DEFENSE COMMITTEES.— 22

The term ‘‘congressional defense committees’’ has 23

the meaning given that term in section 101(a) of 24

title 10, United States Code. 25
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(2) DOWNBLEND.—The term ‘‘downblend’’ 1

means the process of adding a chemically identical 2

isotope to an inventory of fissile material in order to 3

degrade its nuclear value. 4

(3) FISSILE MATERIAL.—The term ‘‘fissile ma-5

terial’’ refers to uranium-233, uranium-235, pluto-6

nium-239, or plutonium-241. 7

(4) HIGH-ASSAY, LOW-ENRICHED URANIUM.— 8

The term ‘‘high-assay, low-enriched uranium’’ (com-9

monly referred to as ‘‘HALEU’’) means a mixture 10

of uranium isotopes very nearly but not equaling or 11

exceeding 20 percent of the isotope uranium-235. 12

(5) TRANSURANIC ELEMENT.—The term 13

‘‘transuranic element’’ means an element with an 14

atomic number greater than the atomic number of 15

uranium (92), such as neptunium, plutonium, ameri-16

cium, or curium. 17

SEC. 5. PRESERVATION OF URANIUM-233 TO FOSTER DE-18

VELOPMENT OF THORIUM MOLTEN-SALT RE-19

ACTORS. 20

The Secretary of Energy shall preserve uranium-233 21

inventories that have not been contaminated with ura-22

nium-238, with the goal of fostering development of tho-23

rium molten-salt reactors by United States industry. 24
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SEC. 6. STORAGE OF URANIUM-233. 1

(a) REPORT ON LONG-TERM STORAGE OF URANIUM- 2

233.—Not later than 120 days after the date of the enact-3

ment of this Act, the Secretary of Energy, in consultation 4

with the heads of other relevant agencies, shall submit to 5

Congress a report identifying a suitable location for, or 6

a location that can be modified for, secure long-term stor-7

age of uranium-233. 8

(b) REPORT ON INTERIM STORAGE OF URANIUM- 9

233.—Not later than 120 days after the date of the enact-10

ment of this Act, the Chief of Engineers shall submit to 11

Congress a report identifying a suitable location for secure 12

interim storage of uranium-233. 13

(c) REPORT ON CONSTRUCTION OF URANIUM-233 14

STORAGE FACILITY AT REDSTONE ARSENAL.—Not later 15

than 240 days after the date of the enactment of this Act, 16

the Chief of Engineers shall submit to Congress a report 17

on the costs of constructing a permanent, secure storage 18

facility for uranium-233 at Redstone Arsenal, Alabama, 19

that is also suitable for chemical processing of uranium- 20

233 pursuant to a public-private partnership with thorium 21

reactor developers. 22

(d) FUNDING.—Notwithstanding any other provision 23

of law, amounts authorized to be appropriated or other-24

wise made available for the U233 Disposition Program for 25

fiscal year 2022 or 2023 shall be made available for the 26
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transfer of the inventory of uranium-233 to the interim 1

or permanent storage facilities identified under this sec-2

tion. 3

SEC. 7. INTERAGENCY COOPERATION ON PRESERVATION 4

AND TRANSFER OF URANIUM-233. 5

The Secretary of Energy, the Secretary of the Army 6

(including the head of the Army Reactor Office), the Sec-7

retary of Transportation, the Tennessee Valley Authority, 8

and other relevant agencies shall— 9

(1) work together to preserve uranium-233 in-10

ventories and expedite transfers of uranium-233 to 11

interim and permanent storage facilities; and 12

(2) in expediting such transfers, seek the assist-13

ance of appropriate industrial entities. 14

SEC. 8. REPORT ON USE OF THORIUM REACTORS BY PEO-15

PLE’S REPUBLIC OF CHINA. 16

Not later than 180 days after the date of the enact-17

ment of this Act, the Comptroller General of the United 18

States, in consultation with the Secretary of State, the 19

Secretary of Defense, and the Administrator for Nuclear 20

Security, shall submit to Congress a report that— 21

(1) evaluates the progress the People’s Republic 22

of China has made in the development of thorium- 23

based reactors; 24
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(2) describes the extent to which that progress 1

was based on United States technology; 2

(3) details the actions the Department of En-3

ergy took in transferring uranium-233 technology to 4

the People’s Republic of China; and 5

(4) assesses the likelihood that the People’s Re-6

public of China may employ thorium reactors in its 7

future navy plans. 8

SEC. 9. REPORT ON MEDICAL MARKET FOR ISOTOPES OF 9

URANIUM-233. 10

Not later than 180 days after the date of the enact-11

ment of this Act, the Director of the Congressional Budget 12

Office, after consultation with institutions of higher edu-13

cation and private industry conducting medical research 14

and the public, shall submit to Congress a report that esti-15

mates the medical market value, during the 10-year period 16

after the date of the enactment of this Act, of actinium, 17

bismuth, and other grandchildren isotopes of uranium-233 18

that can be harvested without downblending and destroy-19

ing the uranium-233 source material. 20

SEC. 10. REPORT ON COSTS TO UNITED STATES NUCLEAR 21

ENTERPRISE. 22

Not later than 180 days after the date of the enact-23

ment of this Act, the Director of the Congressional Budget 24

Office, after consultation with relevant industry groups 25
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and nuclear regulatory agencies, shall submit to Congress 1

a report that estimates, for the 10-year period after the 2

date of the enactment of this Act, the costs to the United 3

States nuclear enterprise with respect to— 4

(1) disposition of uranium-233; 5

(2) payments to nuclear facilities to store nu-6

clear waste; and 7

(3) restarting the manufacturing the United 8

States of high-assay, low-enriched uranium. 9

Æ 

VerDate Sep 11 2014 02:40 May 21, 2022 Jkt 029200 PO 00000 Frm 00012 Fmt 6652 Sfmt 6301 E:\BILLS\S4242.IS S4242kj
oh

ns
on

 o
n 

D
S

K
79

L0
C

42
P

R
O

D
 w

ith
 B

IL
LS



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <>
    /CHT <>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


		Superintendent of Documents
	2022-12-28T22:05:03-0500
	Government Publishing Office, Washington, DC 20401
	Government Publishing Office
	Government Publishing Office attests that this document has not been altered since it was disseminated by Government Publishing Office




