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NRC MissionNRC Mission

MissionMission: : Regulate civilian uses of nuclear Regulate civilian uses of nuclear 
material material -- nuclear reactors that generate nuclear reactors that generate 
electricity, research reactors, reactor fuel electricity, research reactors, reactor fuel 
production facilities, medical and industrial production facilities, medical and industrial 
applications.applications.

–– Promote common defense and securityPromote common defense and security

–– Protect the environmentProtect the environment

–– Protect public health and safetyProtect public health and safety



Stages of the Nuclear Fuel Cycle Stages of the Nuclear Fuel Cycle 



NRC Regions and FC Facilities NRC Regions and FC Facilities 



Fuel Cycle: Front EndFuel Cycle: Front End
Uranium Recovery: extracting orUranium Recovery: extracting or miningmining natural natural 
uranium ore,uranium ore, concentrating or concentrating or millingmilling the ore, the ore, 
producing "yellowcake," which isproducing "yellowcake," which is transported transported 
toto aa fuel cycle facility and transformed into fuel for fuel cycle facility and transformed into fuel for 
nuclear power reactors.nuclear power reactors.

Regulatory ResponsibilitiesRegulatory Responsibilities-- extraction methods: extraction methods: 
a)a) conventional mining (deep underground shafts or conventional mining (deep underground shafts or 

shallow openshallow open pits) Office of Surface Mining, U.S. pits) Office of Surface Mining, U.S. 
Department ofDepartment of thethe Interior, andInterior, and States; States; 

b)b) in situ recovery or situ leach recovery (uranium ore in situ recovery or situ leach recovery (uranium ore 
chemically altered underground) U.S. Nuclear chemically altered underground) U.S. Nuclear 
Regulatory CommissionRegulatory Commission



Fuel Cycle: Front End Fuel Cycle: Front End (cont.)(cont.)

Uranium Enrichment: fuel for nuclear reactors needs higher Uranium Enrichment: fuel for nuclear reactors needs higher 
concentration of Uconcentration of U--235 than in natural uranium ore for 235 than in natural uranium ore for 
nuclear chain reaction (Unuclear chain reaction (U--235 to about 5%). US uses only 235 to about 5%). US uses only 
gaseous diffusion: Paducah, KY, Portsmouth, OH.gaseous diffusion: Paducah, KY, Portsmouth, OH.

Regulatory Responsibilities: UF6 Production Regulatory Responsibilities: UF6 Production -- Atomic Atomic 
Energy Act, as amended, NRC license under 10 CFR Parts Energy Act, as amended, NRC license under 10 CFR Parts 
40 (source material) and 70 (special nuclear material); 40 (source material) and 70 (special nuclear material); 
Environmental Impact Statement (18Environmental Impact Statement (18--month process); month process); 
Safety Evaluation Report, formal hearing, public Safety Evaluation Report, formal hearing, public 
participation (raise important safety or environmental participation (raise important safety or environmental 
issues). SAFETY is paramount.issues). SAFETY is paramount.



Fuel Cycle: Front End Fuel Cycle: Front End (cont.)(cont.)

Typical Light Water Reactor LowTypical Light Water Reactor Low--Enriched Uranium Fuel Enriched Uranium Fuel 

Fabrication Facility:Fabrication Facility:



Power ReactorsPower Reactors



Fuel Cycle: Back EndFuel Cycle: Back End

Spent Fuel Storage:Spent Fuel Storage:

–– Spent Fuel PoolSpent Fuel Pool

–– Dry Cask StorageDry Cask Storage



NRC regulates spent fuel NRC regulates spent fuel 
through a combination of through a combination of 
regulatory requirements, regulatory requirements, 
licensing; safety oversight, licensing; safety oversight, 
including inspection, including inspection, 
performance; enforcement;performance; enforcement;performance; enforcement; performance; enforcement; 
operational experience  operational experience  
evaluation; and regulatory evaluation; and regulatory 
support activities. support activities. 

10 CFR 72: Licensing 10 CFR 72: Licensing 
requirements for the  requirements for the  
independent storage of independent storage of 
spent nuclear fuel, highspent nuclear fuel, high--
level radioactive waste, and level radioactive waste, and 
reactorreactor--related greater then related greater then 
class C.class C.



Locations of Independent Spent Fuel Locations of Independent Spent Fuel 
Storage InstallationsStorage Installations



Fuel Cycle: Back End Fuel Cycle: Back End (cont.)(cont.)

Reprocessing HighReprocessing High--Level Radioactive Wastes*:Level Radioactive Wastes*:

–– Spent (Spent (usedused) reactor fuel when it is accepted for ) reactor fuel when it is accepted for p (p ( ) p) p
disposal;disposal;

–– Waste materials remaining after spent fuel is Waste materials remaining after spent fuel is 
reprocessedreprocessed

* Neither a reprocessing facility nor a Federal waste * Neither a reprocessing facility nor a Federal waste 
repository is currently approved (licensed) in the United repository is currently approved (licensed) in the United 
States, and spent fuel is in interim storage. States, and spent fuel is in interim storage. 



Fuel Cycle: Back End Fuel Cycle: Back End (cont.)(cont.)

HighHigh--Level Waste Disposal: Level Waste Disposal: 

–– Yucca Mountain:Yucca Mountain:
U. S. DOE U. S. DOE -- Application June 2008: DOE is responsible Application June 2008: DOE is responsible 
forfor designing,designing, constructing, operating, and decommissioning constructing, operating, and decommissioning 
aa permanentpermanent disposal facility fordisposal facility for HLW, under NRC licensing HLW, under NRC licensing 
andand regulation.  regulation.  

U. S. DOE U. S. DOE -- Developments in 2009:  DOE is now considering Developments in 2009:  DOE is now considering 
alternatives to locating a HLW disposal facility at Yucca Mountain.alternatives to locating a HLW disposal facility at Yucca Mountain.

U.S. Environmental Protection Agency (EPA) is responsible U.S. Environmental Protection Agency (EPA) is responsible 
forfor developing sitedeveloping site--specific environmental standards for use in specific environmental standards for use in 
evaluating theevaluating the safety ofsafety of aa geologic repository.geologic repository.

U.S. NRC is responsible for developing regulations to implement U.S. NRC is responsible for developing regulations to implement 
thethe EPA's safety standards, and for licensing andEPA's safety standards, and for licensing and overseeing overseeing 
thethe construction andconstruction and operation ofoperation of thethe repository. repository. 



Nuclear Fuel CycleNuclear Fuel Cycle

Conclusion:Conclusion:

–– NRC and Other Federal Agencies TogetherNRC and Other Federal Agencies Together

–– NRC Mission:NRC Mission:

Promote common defense and securityPromote common defense and security

Protect the environmentProtect the environment

Protect public health and safetyProtect public health and safety
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