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National Alert about dangers of High Burnup Nuclear Fuel near my home. 

This was just received. As a resident living near San Onofre with 50 years in nuclear power, please 
respond with the truth so I can share it with our neighbors who have become concerned by the 
various hearings and media articles about San Onofre. 

I thank you in advance. 

With all due respect, 

Richard McPherson 
25121 Via Portola 
Laguna Niguel, CA 92677 

Copy to: NRC Commissioners and neighbors 

NATIONAL ACTION ALERT HIGH BURNUP FUEL IS IN YOUR REACTOR NOW. 

Posted on Januarv 8, 2014 by residentsorganizedforasafeenvironment 
ROSE is Gene Stone, member of the SONGS Community Engagement Panel 

'"'It is clear that DOE and NRC studies pertaining to the storage of San Onofre s High Burnup fuel 
have not been completed at this point in time, and the best practice for dealing with this extremely 
high radioactive fuel and the timeframe for doing so is unclear and has no consensus in the 
community and scientists working on this problem."" Gene Stone in "Residents Organized for a Safe 
Environment (ROSE) Response and Pledge to SCE s statement of core principles and values for the 
decommissioning of San Onofre" Feb 6, 2014 .. 

The intent of this plan is to help you understand and educate yourself about the dangers of HIGH 
BURNUP FUEL in your reactors and the problem they present in waste management and storage of 
these extremely dangerous fuels. 

This plan consists of 3 actions that must be taken: 

1. Education on High Burnup Fuels: 
a. Who to educate, the Congress, activists, communities, all forms of news outlets. 
b. EVERYONE NEEDS TO HEAR ABOUT HIGH BURNUP FUEL. Very few people know about it. 
c. This fuel came to your reactor very quietly without the knowledge of the public, plant workers and 
their unions, only a few top executives seem to be aware this was happening. 
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2. Clear and present dangers of High Burnup Fuels: 
a. Reactor problems caused by High Burnup Fuels. 
b. Waste management & storage issues of High Burnup Fuels. 
c. Much higher levels of radiation with High Burnup Fuels that are now sitting near you. 

3. Action Alert process: 
a. Email & phone call campaign to Senators and Congressperson & the 5 NRC Commissioners, state 
governors and legislators, 
petitions. 

Residents Organized for a Safe Environment (ROSE) & Coalition Against Nukes (C.A.N.) are taking 
a group of six activists from around the country to talk with the NRC commissioners and 
several senators in the third week in January to discuss this important issue. We hope this 
campaign will provide a 
minimum of 10,000 phone calls and em ails to the groups listed above prior to our arrival to deliver this 
message. 

The use of HIGH BURNUP FUEL has gone almost completely unnoticed by everyone and now 
must be brought to the forefront of our battle to shutdown the remainder of America s nuclear power 
plants and to get a handle on our nuclear waste problem that is only magnified by the use of these 
extremely dangerous fuels. STOP THE PRODUCTION OF MORE NUCLEAR WASTE NOW. 

Download detailed summary about High Burn up Fuels by Dr. Marvin Resnikoff noted waste 
management expert and Donna Gilmore here: 

HBFfactsheet01-09-2014 

High Burnup Fuel Fact Sheet 
High Burnup Nuclear Fuel 

Pushing the Safety Envelope 

by Marvin Resnikoff and Donna Gilmore 

January 2014 

As commercial reactor economics have declined, utilities, with the acquiescence of the Nuclear 
Regulatory Commission (NRC), have burned nuclear fuel longer and crammed more of it into storage 
containers. This experiment has unresolved serious safety issues for storage, transportation and 
disposal of this highly radioactive waste; issues that have been essentially overlooked by nuclear 
regulators and the general public. 

For high burnup fuel (HBF), the cladding surrounding nuclear fuel, is thinner, more brittle, with 
additional cracks. In a transportation accident, the cladding could shatter and a large inventory of 
radioactivity, particularly cesium, could be released. The NRC should stop use of HBF and make 
solving HBF storage problems one of its highest priorities. 

High Burnup Fuel Problems 

Almost all commercial reactors have HBF. Since the 1990 s almost all spent nuclear fuel (SNF) 
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being loaded into dry casks is HBF.[3] HBF is low-enriched uranium that has burned in the reactor for 
more than 45 GWd/MTU (GigaWatt days per Metric Ton of Uranium).[4] Many Pressurized-Water 
Reactors have fuel with projected burnup greater than 60 GWd/MTU.[5] 

Cross Section Fuel Rod Significant Radial Hydride Orientation DE-NE-0000593 
Fig. 1. Cladding cracks 

The only issue NRC staff consider is the highest heat within a storage cask, but this ignores the fact 
that the cladding of HBF is thinner, more brittle, with additional cracks, as shown in Fig. 1. Longer 
cooling time will not solve these problems. 

Uranium fuel pellets, stacked within long thin tubes called cladding, are struck by neutrons and 
fission, producing heat. A collection of these tubes is called a nuclear fuel assembly, shown in Fig. 2. 
After 3 to 4 years, extremely radioactive and thermally hot fuel assemblies are removed from the 
reactor and stored underwater in a fuel pool. Following a cooling period of 7 to 20 years, 24 to 32 fuel 
assemblies are removed from the fuel pool and inserted into a fuel canister, which are then pushed 
into a concrete overpack shown in Fig. 3. Because of the poor economics of nuclear power, utilities 
are pushing the limits for how long fuel remains in reactors with dire consequences. 

Here are the high burnup fuel issues: 

HBF is dangerously unpredictable and unstable in storage even short-term. 
HBF is over twice as radioactive and over twice as hot. The higher the burn up rate and the higher 
theuranium enrichment, the more radioactive, hotter and unstable fuel and cladding become. Fig. 4 
shows the increase of heat output of fuel assemblies as a function of burnup. 
HBF requires a minimum of 7 to 20+ years of cooling in spent fuel pools before storage in dry casks. 
The years of cooling depends on the burn up rate, percent of uranium enrichment and other factors as 
defined in the dry cask system s technical specifications.[6] Lower burnup fuel requires a minimum 
of 5 years. See Fig. 5. 
HBF requires more storage space between fuel assemblies due to the higher heat, higher 
radioactivity, and instability,[?] yet the NRC approves high density of fuel assemblies in fuel pools and 
dry casks systems. San Onofre requested use of a new dry cask system that crowds 32 fuel 
assemblies into the same space that currently holds 24.[8] Absent a comprehensive safety analysis, 
the NRC should NOT approve the NUHOMS® 32PTH2 cask system for HBF, but is considering doing 
so this year. The NUHOMS system consists of a welded canister that holds 24 or 32 fuel assemblies; 
the canister slips inside a concrete storage overpack, shown in Fig.3. Diablo Canyon now uses a 
HOL TEC 32 fuel assembly cask system. 
No transportation casks for HBF have been approved by the NRC,[9] so even if a waste repository 
were available, HBF could not be relocated. 
Nuclear fuel is approved for only 20 years storage in dry casks, based on faulty assumptions about 
how HBF reacts in the first 20 years of storage.[1 0] 
There is insufficient data to approve dry casks for over 20 years, per Dr. Robert Einziger, Senior 
Materials Scientist, NRC Division of Spent Fuel Storage and Transportation.[11] 
Experimental data show fuel with burnup as low as 30 GWd/MTU have signs of premature failure.[12] 
As was done at Maine Yankee,[13] all HBF assemblies should be containerized in damaged fuel cans 
for dry storage. 
The NRC has no adequate strategies to detect and mitigate unexpected degradation of HBF during 
dry storage.[14, 15, 16] 
HBF has major implications for pool storage before movement to dry storage. The NUHOMS 32 
assembly cask requires up to 20 years and longer if HBF is to be transported. As seen in Fig. 4, HBF 
would require more than 30 years in storage before it could be transported. This has major 
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ramifications for decommissioning reactors. Essentially, reactors cannot be immediately dismantled 
after ceasing operation. SAFSTOR[17] is the only option. The reactor license must be retained for this 
period. A longer time is required before HBF can be removed from the reactor site. In addition, the 
current high spent fuel pool densities present an even greater risk due to inclusion of HBF 
assemblies. 
HBF has major implications for disposal in a repository. If DOE intends to open NUHOMS and 
HOLTEC canisters and repackage HBF for disposal, major problems may arise. Because the 
cladding is brittle and has cracks, it may be damaged during transportation and storage. Each HBF 
assembly may have to be containerized before storage, similar to damaged fuel assemblies. 
HBF has major implications for transportation. Transportation issues have not been well examined by 
NRC in NUREG-2125, the latest transportation risk assessment, a 509 page report with numerous 
references.[18] But NUREG-2125 does not investigate transportation of HBF, a major oversight, as is 
discussed below. 

HBF has major implications for transportation. Transportation issues have not been well examined by 
NRC in NUREG-2125, the latest transportation risk assessment, a 509 page report with numerous 
references.[18] But NUREG-2125 does not investigate transportation of HBF, a major oversight, as is 
discussed below. 

NRC Transportation Accident Analysis 

Public input on NUREG-2125 was unwisely curtailed at 60 days. The report was sold to the 
Commissioners by NRC Staff as a way to gather input from stakeholders, but in practice, this did not 
meaningfully happen. NRC staff required 7 years to produce this report, yet the State of Nevada s 
request for an additional 30 days review was denied. NUREG-2125 should have been critically 
reviewed. 

NUREG-2125 is essentially a transportation risk analysis. As the critique by the State of Nevada[19] 
shows, the NRC picked and chose which of its reports to include as references. Important accident 
sequences were not included. Here are just 3 examples of many, some of which are discussed in 
footnote 19. 

Transportation casks have impact limiters at each end. Therefore, the most vulnerable position is a 
side impact, where the impact limiters are avoided, the so-called backbreaker accident. The 
references not chosen by NRC discuss this accident. NUREG-2125 does discuss a side impact by a 
train at a RR crossing. If the train sill directly impacts a transportation cask, the forces and 
accelerations can be great enough to stretch the bolt lids and leave an opening to the cask interior. 
But cited references do not include the 1-ton impact limiters at each end, which would increase the 
bending. For HBF, 140 g forces, a 60 mph side impact, would easily shatter the brittle cladding. HBF 
has over twice the cesium inventory. 
There are serious unanswered questions about long duration, high temperature fires and effect on 
cask and fuel cladding. Casks have neutron shielding on the outside, generally boronated plastic, 
within a thin metal cylinder. Fuel would heat up with this plastic blanket, except for the fact that metal 
brackets that hold the thin outer metal cylinder in place are heat conductors. But in a fire accident, 
these metal conductors can serve as heat inputs to the cask. This is not correctly modeled by cask 
manufacturers. 
The State of Nevada has been asking for some time for full cask testing. These double layer casks, a 
canister within a transportation overpack, should be fully physically tested. Instead cask 
manufacturers rely on computer simulations and scale models. It is important to benchmark these 
computer models. Examples of failures by manufacturers to properly evaluate effectiveness can be 
found in the fire insulation failures throughout the US nuclear fleet due to inaccurate manufacture 
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qualifications. 
NRC Security Analysis 

Finally, malevolent events should be seriously examined. We do not have confidence this has been 
done. Anti-tank weapons such as the Russian Kornet, or French Milan, can easily penetrate 1 meter 
of metal. For transportation, the concern is about events that include entrance and exit holes. This is 
of particular concern with HBF, with large Cesium inventories and suspect fuel cladding. 

High Burnup Fuel Recommendations 

It is imperative the NRC 

Stop approval of high burnup fuel (HBF) use. 
Stop approval of HBF dry cask storage. 
Make solving high burnup fuel storage problems one of its highest priorities. The DOE EPRI 

Demonstration Project (EPRI High Burn-up Dry Storage Cask Research and Development 
Project),[20] that NEI is promoting[21] is not a solution. This project only tests HBF in existing cask 
technology (TN-32). The TN-32 cask isn t even approved for HBF.[22] Over ten years after HBF was 
first produced and stored in dry storage casks, the industry has finally begun to study the 
consequences. The NRC has been asleep at the switch, allowing this dangerous experiment in the 
field to proceed. 
Develop adequate strategies to detect and mitigate unexpected degradation during dry storage. 
Absent a comprehensive safety analysis, not approve 32 assembly casks for HBF, such as the 
NUHOMS® 32PTH2 cask system. 
Require all HBF assemblies be containerized in damaged fuel cans for dry storage. 
Require full cask testing, rather than computer simulations and scale models. 
Reject NUREG-2125 Spent Fuel Transportation Risk Assessment as inadequate as it does not 
address HBF. 
Time is of the essence. 

As of 2012, most fuel in pools for future loading is high burnup and approximately 200 loaded-casks 
contain HBF.[23] 
Dry cask storage of HBF in the U.S. started about a decade ago: 
Since 2003, Maine Yankee casks contain HBF up to 49.5 GWd/MTU. (Maine Yankee HBF is in 
damaged fuel cans, due to unknowns with HBF) 
Since 2005, HB Robinson casks contain HBF up to 56.9 GWd/MTU 
Since 2006, Oconee casks contain HBF up to 55 GWd/MTU 
After 2008, many other sites have casks that contain HBF up to 53.8 GWd/MTU, according to the 
Nuclear Energy lnstitute.[24] 
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[3] DOE EPRI High Burn-up Dry Storage Cask Research and Development Project: Draft Test Plan, 
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