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Good morning. I would like to thank Chairman Metcalfe and members of the Committee for 
giving me the opportunity to speak today. The Nuclear Energy Institute1 (NEI) appreciates the 
opportunity to provide testimony on the role of used nuclear fuel management in assuring the 
sustainability of clean and reliable nuclear energy. 

I have been managing industry-wide used fuel management programs on behalf of NEI for the 
past 20 years.  Prior to that time I had more than 15 years of experience in the industry – at three 
commercial nuclear power plants and in the US Department of Energy.  In my current role, I am 
proud to represent the hundreds of skilled and dedicated professionals who safely maintain the 
nation’s inventory of commercial used nuclear fuel at 76 locations in 35 states.  This includes five 
sites in Pennsylvania. 

Nuclear energy is the nation’s leading source of clean, carbon-free electricity.  One of the things that 
makes nuclear electricity so clean is that all of the hazardous byproducts of nuclear reactions remain 
contained in the original fuel in which these reactions took place.  The safekeeping of this inventory 
of radioactive materials is something we take very seriously and have executed flawlessly.  There has 
never been a harmful release of radioactivity from stored used nuclear fuel.   

In 2018, the U.S. nuclear industry had its best year ever in terms of the total amount of electricity 
produced.  In producing a record amount of clean energy in 2018, U.S. nuclear reactors discharged 
~2,000 metric tons of used fuel.  This may sound like a lot, but it isn’t.  Because of the tremendous 
amount of energy that can be derived from a small amount of uranium, all of the used fuel generated 
in the history of the U.S. nuclear industry would, if stacked, cover only a single football field less 
than 10 years high.  

At every step of its journey from the reactor to ultimate disposal, used nuclear fuel is managed in 
accordance with the stringent regulations of the U.S. Nuclear Regulatory Commission (NRC).  When 
used fuel is first removed from a nuclear reactor, it is transferred to a spent fuel pool inside the 
reactor building where it is kept safe and cool 20 feet below the surface of the water surrounded by 
robust concrete walls with steel liners.  There are no drains or other penetrations that would create 
the possibility of a leak.  Redundant cooling systems are maintained to the same standards as all 
reactor safety systems and standby measures are in place to add fresh water should cooling be lost. 

1  NEI is responsible for establishing nuclear industry policy on matters affecting the nuclear energy industry, 
including the regulatory aspects of generic operational and technical issues.  NEI members include entities licensed 
to operate commercial nuclear power plants in the United States, nuclear plant designers, major 
architect/engineering firms, fuel cycle facilities, nuclear material licensees, and other organizations and entities 
involved in the nuclear energy industry. 
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Spent fuel pools were not designed to store all of the fuel that would be discharged from a nuclear 
reactor over its entire operational life.  As nuclear fuel ages, it generates less heat as radioactive 
decay eliminates many heat producing byproducts.  So as pool space becomes limited, used fuel is 
moved outside of the reactor building and placed in dry cask storage in an adjacent facility known as 
an Independent Spent Fuel Storage Facility (ISFSI). 
 
The development of dry cask storage technology is a significant success story.  Originally, the 
Federal Government was obligated by law and contract to begin removing used fuel from reactor 
sites by 1998.  However, as the Federal disposal program continued to experience delays, industry 
realized that additional on-site storage capacity.  The first dry storage systems were loaded in 1986 at 
the Surry plant in Virginia.  Earlier this year the industry loaded its 3,000th dry storage system.  There 
are approximately 250 of these systems in service at four plant sites in Pennsylvania. 
 
Dry cask storage systems are also strictly regulated by the NRC.  Each ISFSI and each dry storage 
cask placed at the ISFSI must be independently licensed.  The standards to which they are licensed 
are equally stringent to those for the reactors themselves.  Dry storage systems provide over 100 tons 
of concrete and/or steel protection and are capable of withstanding the most severe of hazards such as 
earthquakes, fires, and missiles.  Even minor design changes to these systems must receive NRC 
review and approval. 
 
There are three highly competitive supplier companies providing dry storage systems in the United 
States – Holtec, NAC International, and TN Americas (a subsidiary of AREVA).  This competition 
has driven a high level of innovation which is applied to assuring the safety and longevity of these 
systems.  Most dry storage systems are modular meaning the same inner canister can be used, with 
different external overpacks for transfer out of the reactor, storage at or away from the reactor, and 
transportation using rail, barge, or heavy haul truck to consolidated interim storage or ultimate 
disposal sites.  This approach provides industry with a good amount of flexibility. 
 
Dry storage systems have been designed and tested for long-term safety.  NRC has, after extensive 
review extended licenses to as long as 60 years.  Recently three sites in Pennsylvania – Limerick, 
Susquehanna, and Beaver Valley – gained renewal of their dry storage licenses and are approved by 
NRC to remain in service until at least 2057.  These licenses could be further extended.  NRC has 
separately determined, in its 2014 Continued Storage rulemaking (10 CFR 51.23) that used fuel 
could be stored in dry casks for up to 100 years before repackaging would need to be considered. 
 
It is not industry’s intention to continue to store used fuel at individual reactor sites for 100 year 
periods.  NEI continues to work diligently with Federal lawmakers to restore funding for the Yucca 
Mountain repository project which would enable permanent disposal and removal of used fuel from 
reactor sites.  The suitability of the Yucca Mountain site for disposal is backed by decades of world 
class science.  NRC has completed safety and environmental reviews of DOE’s proposal to build a 
repository there and found that all applicable regulations have been met.  However, Congress must 
restore funding before the final phase of the licensing process – an adjudicatory hearing of 
contentions raised by opponents of the project – can be completed.  
 
Industry is also not merely waiting on Congress to act to enable the movement of used fuel off of 
reactor sites.  Two private ventures, one in Texas and the other in New Mexico are currently seeking 
licenses from NRC for consolidated interim storage facilities.  At these locations, ISFSIs similar to 
those currently at reactor sites would be constructed to be capable of receiving the already deployed 
storage systems from reactor sites.  This would enable the removal of used fuel from reactor sites, 
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including those in Pennsylvania, even before disposal capability is made available.  Consolidating 
storage at one or two sites would be much more efficient that managing it at over 70 sites.  And for 
sites where all operating reactors have been shut down, decommissioning could be completed and the 
land on which those reactors used to operate could be made available for other purposes. 
 
In conclusion, the US nuclear industry has a range of options for managing used nuclear fuel, all 
have been proven safe under the careful oversight of the NRC.  Wherever, and for however long, we 
are in the business of managing these materials, you can be assured that our efforts will always be 
guided by the same unwavering commitment to safety that has been the hallmark of our success thus 
far.   
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Safety at Every Step of the Journey ~I 

Used Fuel is strictly regulated by the US Nuclear Regulatory Commission 
When first discharged from reactors it is stored in pools inside the plant 

20 feet if water above the fuel blocks radiation and provides cooling 

Robust concrete walls and steel liners assure pool integrity 

Designed to same standards as all safety equipment in reactor (e.g. redundant cooling) 

Standby measures to add water if beyond design basis event occurs 

As pools become full and the fuel is moved to dry storage outside 
the plant in an Independent Spent Fuel Storage Installation (ISFSI) 

ISFSI must obtain an additional license - against standards that are equally stringent even 
though there is no potential for an offsite release from a dry cask 

Each cask must also be licensed 

Even minor changes in cask design must undergo NRC review and approval 

Dry storage systems provide over 100 tons of concrete and/or steel protection and must be 
able to withstand severe events (earthquakes, fires, missiles, etc.) 

©2019 Nuclear Energy Institute 9 
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TRANSPORTING USED NUCLEAR FUEL IN THE U.S. IS ... 
... PROVEN. 

Used nuclear fuel has been routinely transported 
across the U.S. for nearly 50 ~ars for a variety of 

reasons other than consolid!ll:ion and disposal. 

Used nuclear fuel has been regularly moved via rait 

barge. or on public highways under guidelines and 
oversight offederal. state. and local authorities. 

Used nuclear fuel is transported in robust containers 
called casks. which are oosigned to prevent the 
release of radioactive material. 

For gveryton of used fool, transport casks typically use 
about sewn tons of material for protective containment. 
radiation shielding and impact absorption. 

Transport casks are designed. tested and ncensed 

by the federal government to withstand potertlal 
punctures. fires, water immersion and drops. 

IN NEARLY 50 YEARS OF TRANSPORTING USED NUCLEAR FUEL, 
THERE HAS NEVER BEEN A RELEASE OF RADIOACTIVE MATERIAL 
TO THE PUBLIC . 

... IMPORTANT. 
Transportation of used fuel supports n!ll:ional securi1y and the overall health of the US economy by assuring 

that the radioactive byproducts of oofense activities. electricity generation. medical applications and scientific 
research are managed in the most effectiw manner possible. 

Transporting the fuel away from permanently shut-down reactor sites allows quicker decommissioning and 

restoration of land for other uses that benefit surrounding communities. 








