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What is Used Nuclear Fuel?

New Nuclear Fuel Used Nuclear Fuel
There is little to no outward difference 
between the condition of the fuel before it 
goes into the reactor and when it is 
discharged.  However, inside the fuel rods, the 
radioactive byproducts of nuclear fission 
remain.  The condition of cladding is carefully 
monitored at every stage.
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▪ Inside the plant* – cooled and shielded 

under 20+ feet of water

▪ Outside the plant* – contained in robust 

dry cask storage systems

▪ Away from the plant – dry cask storage 

systems can be moved to consolidated 

facilities for more efficient management

▪ Away from the plant and back again –

recycling can extract more energy

▪ Away from civilization – international 

scientific consensus backs permanent 

disposal in a deep geologic repository 

Used Fuel Management 

* In place currently in the US
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Used fuel inventory*
Approximately 87,000 MTU

Increases 2 - 2.4k MTU annually

ISFSI** storage
153,840 assemblies

43,500 MTU (50%)

3,477 casks/modules loaded

73 Operating dry storage ISFSIs 

20 sites where reactor operations have ceased

Long-term commitment 
First Casks Loaded in 1986

Licenses being extended to 60 years

Licenses extensions approved at 32 sites

Licenses renewable for additional 40 yr. periods

NRC determined casks safe for “at least” 100 yrs

Dry Cask Storage of Used Nuclear Fuel in the US

*As of June 2021
** ISFSI = Independent Spent Fuel Storage Installation

All the used nuclear fuel generated, if stacked, would 
only cover one football field ~12 yards high

All of the pools and casks in which 
this fuel is stored could be 
comfortably arranged inside a single 
Walmart Distribution warehouse
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• Dozens of inspections have been 

completed in the field with no degradation 

identified

• Technology for inspection, mitigation, and 

repair (if necessary) is advanced 

• Internal fuel integrity is being confirmed 

by DOE/EPRI R&D

• Inspection and repair technologies have 

been demonstrated at San Onofre and 

are being pro-actively deployed there

• Industry is making a significant 

investment in aging management 

infrastructure (could be optimized if 

inventory is consolidated)

Dry Cask Storage Aging Management
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▪ A more efficient near-term means of managing the used nuclear fuel

• Aging management infrastructure and security protection at fewer sites

▪ It creates economic opportunity at both ends

• Environmental Justice will be key consideration

▪ Temp. solution while permanent disposal advances at an appropriate pace

▪ DOE pursuing consent-based siting approach

▪ Two private sites also under consideration (both linked to decommissioning projects)

Consolidated Interim Storage

• Holtec / Eddy-Lea Energy 

Alliance

• Southeastern New Mexico

▪ NRC license application 

under review

▪ Addressing State 

Concerns

Interim Storage Partners (ISP)

Andrews Texas

▪ NRC license approved

▪ Texas litigating license

▪ State Legislation bans development

(A 3rd site in Utah is also 
NRC licensed but not 
currently being pursued)
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The US Repository Program – Yucca Mtn.
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▪ Nations making progress on spent nuclear fuel disposal

• Finland – repository licensed and under construction

• Sweden – repository approved for constructing 

• France – site identified, in public consultation toward pilot phase

• Canada – List of 22 candidate sites narrowed down to 2, 

geologic investigations under way

• Switzerland – geologic investigations supporting siting process 

underway

▪ All of these are following some version of a consent-

based adaptive/phased process

▪ France, Sweden, and Switzerland all have deployed CIS

• Swedish Gov’t recently approved expansion of CIS

Global Context  
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Recent Developments
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The Complete Used Fuel Train
• Two locomotives
• Buffer cars
• Special purpose used fuel cars
• Escort vehicle

Leaving West Valley NY to ID

Between Reactors in NC/SC

Routine US Navy Shipment

Routine French Shipment
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Local Disposal?



©2022 Nuclear Energy Institute

▪ Future reactors may 

economically recycle used 

nuclear fuel to extract even 

more energy from uranium 

already mined

Optimizing the value of nuclear feedstock

• Initial new reactor startups will be on new fuel
• Between 6 and 9 advanced reactor suppliers may 

be able to power their machines with used fuel
• Most envisioned recycling strategies would not 

separate out pure plutonium 
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QUESTIONS?
ELR@NEI.ORG

By Third Way, GENSLER



Backup Slides



©2022 Nuclear Energy Institute

Categories of Radioactive Waste

Category What it is What we do with it

Low-level Waste 

(Class A, B, C)

Contaminated 

materials from 

power plants 

and other 

nuclear 

facilities

Routinely disposed of in 

specially designed landfills

Greater than 

Class C Waste

(GTCC)

Highly 

contaminated 

power plant 

components

Can be stored with used 

nuclear fuel or potentially 

disposed of in the same 

facilities as low-level 

waste

High-level 

Waste

Used Nuclear 

Fuel*

Stored at reactor sites in 

pools or dry casks

*Certain byproducts of nuclear weapons production are also designated as high-level radioactive wastes.  These are separately 
managed at government facilities.
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Dry Cask Storage – Safety by Design

Defense-in-Depth
• Solid ceramic fuel
• Zirconium cladding
• If any defects in cladding – stainless steel 

damaged fuel can added around assembly
• Engineered interior basket  
• Inert atmosphere
• Welded stainless steel canister (1/2” – 5/8” thick)
• Concrete cask or storage module (20” – 30” thick)
• Inspection and monitoring
• Time
• No driving energy force
• No moving parts
• Transportable

Holtec Missile Test – 8/29/13, Aberdeen MD
600 MPH impact – no breach of containment


