
February 25, 2014 

Allison Macfarlane, Chair 
Nuclear Regulatory Commission 
chairman@nrc.gov 

Re: Followup on Meeting w/ Grassroots Environmental Groups on January 23, 2014 

Dear NRC Chair Allison Macfarlane: 

Thank you so much for meeting with our committee of representatives from different citizen groups 
concerned specifically with nuclear power issues - a committee formed by myself, founder of 
Coalition Against Nukes in New York and by Gene Stone of Residents Organized for a Safe 
Environment (ROSE) in California. It was a pleasure meeting with you and hearing your thoughts 
on the issues presented by this multi-group committee, and we look forward to bringing additional 
select grassroots groups to meet with you in the future . 

If you will recall, Dr. Marvin Resnikoff discussed high burn up fuel issues, and presented you with 
his factsheet on the subject, High Burnup Nuclear Fuel: Pushing the Safety Envelope, which you 
will fmd enclosed. The following NRC actions are recommended: 

• Stop approval of high burn up fuel (HBF) use. 

• Stop approval of HBF dry cask storage. 

• Make solving high burn up fuel storage problems one of its highest priorities. 
The DOE EPRI "Demonstration Project" (EPRI High Burn-up Dry Storage Cask Research and 
Development Project),Ul that NEI is promoting[2] 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.UJ 
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. 

During the meeting, we also discussed updating NRC monitoring requirements and Gretel Johnston 
presented her enclosed factsheet, MAKE RADIATION VISIBLE, making recommendations for 
NRC actions to remove 'invisible' from public fears of radiation and to increase safety for the 
public and the environment we live in. We specifically discussed replacing the antiquated method 
of reporting radioactive emissions data (whereby quarterly averages are only reported annually) 

ill DOE EPRJ High Burn-up Dry Storage Cask Research and Development Project: Draft Test Plan, Contract No.: 
DE-NE-0000593, September 13 , 2013, Page 2-1 , http:// l .usa.gov/1 f6LkJH 
ill NEI High Burn-up Used Nuclear Fuel Extended Storage and Transportation Demo, Rod McCullum, INL High 
Burn-up Used Fuel Demonstration Workshop, August 22-23, 2012 http://www.inl.gov/conferences/ 
highburnupusedfuel/d/extended-storage-and-transportation-demo.pdf 
QJ TN-32 Generic Technical Specifications http://pbadupws.nrc.gov/docs/ML0036/ML003696874.pdf 



with a modernized system providing real-time monitoring data online. A modern 21st century 
system would give transparency to the public about emissions to which they are being exposed in 
real-time rather than a year later. The technologies are well developed for monitoring radionuclides 
in real-time, and for uploading and posting the data online. In addition, we recommend that 
upgrades be made with a goal to ensure interagency radiation data program compatibilities, with 
NRC coordinating the interagency effort by providing a website to pool the emissions data for the 
benefit of government agencies and the public. 

We are currently writing a Petition for Rulemaking and ask the NRC to increase public confidence 
and safety by taking the following steps to MAKE RADIATION VISIBLE: 

• Provide a website to coordinate interagency radioactive emissions data. 

• Require commercial nuclear operators to upload existing real-time radionuclide emiSSions 
monitoring data to the website, and to upgrade their area dosimeters to real-time radionuclide 
monitors also uploading data to the coordinating website . 

• Require the dispersal of visible florescent dyes with emergency radiation releases, providing 
immediate warning about where the radioactive plumes are traveling - which could be a critical 
life-saver for the public and for first-responders. 

• Ensure that public health alerts are provided when radiation is released into the public biosphere, 
whether through mining, incineration, accidental releases, leaks, spills, or through routine or 
emergency radioactive emission releases. 

Again, we thank you for your time and attention to our requests, and for your service to our 
country; and we look forward to arranging more opportunities for you to hear from select citizen 
groups in the future. 

Respectfully, 

Priscilla Star - Committee Co-chair, founder Coalition Against Nukes 

On behalf of our multi-group committee: 

Gene Stone - Committee Co-chair, founder Residents Organized for a Safe Environment (ROSE) 
Dr. Marvin Resnikoff - Radioactive Waste Management Associates (RWMA) 
Gretel Johnston - Mothers Against Tennessee River Radiation (BEST/MATRR) 
Susan Shapiro - Indian Point Safe Energy Coalition (IPSEC), Hudson Sloop Clearwater, Riverkeeper 
Tim Judson - Nuclear Information and Resource Service (NIRS) 
Donna Gilmore - SanOnofreSafety.org, Coalition to Decommission San Onofre 
Diane D ' Arrigo - Nuclear Information and Resource Service (NIRS) 
Garry Morgan - Bellefonte Efficiency & Sustainability Team (BEST/MATRR) 

Encls: HighBurnupFuel-factsheet/2.pdf and MakeRadiation Visible.pdf 

CC: Heather A stwood, Michael Wate rs, Mary Woollen, G ene Stone, M arv in Resnikoff, Grete l 
Johnston, Susan Shapiro, Tim Judson, Diane D ' Arrigo, Donna Gilmore, Garry Morgan 

[Note : Letter written by Gretel Johnston for Priscilla Star and the multi-group committee.) 



High Burnup Nuclear Fuel 
Pushing the Safety Envelope 

by 
Marvin Resnikoff1 and Donna Gilmore2 

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 ofHBF 
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) being loaded into dry casks is HBF? HBF is low-enriched 
uranium that has burned in the reactor for more than 45 GWd/MTU 
(GigaWatt days per Metric Ton ofUranium).4 Many Pressurized
Water Reactors have fuel with projected burnup greater than 
60 GWd/MTU.5 

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

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 of7 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 

1 radwaste@ rwma.com; www.rwma.com 
2 dgilmore@cox.net; http://sanonofresafety.org 
3 DOE EPRI High Burn-up Dry Storage Cask Research and Development Project: Draft Test Plan, Contract 
No.: DE-NE-0000593, September 13, 2013, Page 2- 1 http://bit.ly/JI5WKb 
4 GA0-12-797 SPENT NUCLEAR FUEL Accumulating Quantities at Commercial Reactors Present Storage 
& Other Challenges, Augu t 2012, http://www.gao.gov/assets/600/593745 .pdf. Low-enriched uranium = up 
!O 5% of U-235. GWd/MTU is the amount of electricity produced (gigawatt-days) per metric ton of uranium. 
, Savannah River National Laboratory, "Inventory and Description of Commercial Reactor Fuels within the 
United States," SRNL-STl-20 11-00228, March 31, 20 II http://sti.srs.l!ov/fullte:-.t/SRNL-STI-2011-00228.pdf 
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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 bumup rate 
and the higher the uranium 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 bum up. 

• 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 burnup 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,7 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 HOLTEC 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. 10 

• 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." 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. 

6 CoC No. I 029 Technical Specifications for Advanced NUHOMS® System Operating Controls and Limits, 
Appendix A Tables 2-9 to 2-16 http://pbadupws.nrc.gov/docs/ML0515/ML0515?0 13l.pdf 
7 RWMA Marvin Resnikoff, PhD: The Hazards of Generation III Reactor Fuel Wastes, May 2010 
http:/ /bit.ly/ 19dVRs Y 
8 Edison request for NUHOMS® 32PTH2 http ://pbadupws.nrc.gov/docs/ML1204/ML12046A013.pdf 
9 SFPO Interim Staff Guidance I I, Rev 3 Cladding Considerations for the Transportation and Storage of 
Spent Fuel 11/17/2003 http://www.nrc.gov/reading-rm/doc-collections/isg/isg- ll R3 .pdf 
10 NWTRB Douglas B. Rigby, PhD: The NRC approved the initial 20 year dry cask storage based on 
assumptions. However, no information was found on inspections conducted on HBFs to confirm the 
predictions that were made. U.S. Nuclear Waste Technical Review Board, December 2010 report, 
http://www.nwtrb.gov/reports/eds rpt.pdf 
11 NRC R. E. Einziger, PhD: insufficient data to support licensing dry casks for >20 years, March 13, 2013 
http:// l.usa.gov/ 15E8gX5 
12 DOE FCRD-NFST-20 13-000132, Fuel Cycle Research & Development-Nuclear Fuel Storage and 
Transportation-20 13-000132, Rev. I, June 15, 2013 https://www.hsdl.org/?view&did=739345 
13 Maine Yankee Atomic Power Company's Response to the NRC's Request for Comments 
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• 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 ifHBF 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 ramifications for decommissioning reactors. 
Essentially, reactors cannot be immediately dismantled after ceasing operation. 
SAFSTOR17 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 
ofHBF assemblies. 

HBF has major implications for disposal in a repository. If DOE intends to open 
NUHOMS and HOL TEC 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 ofHBF, 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 ofNevada's request for an additional 30 days review was denied. 
NUREG-2125 should have been critically reviewed. 

Regarding Retrievability, Cladding Integrity and Safe Handling of Spent Fuel at an Independent Spent Fuel 
Storage Installation and During Transportation (Docket LD NRC-20 13-0004), March 18, 2013 
http://pbadupws.nrc.gov/docs!ML 1309/MLl3091 A009.pdf 
14 Fancy New Lids for Nuclear Waste Casks, As Contents Get Hotter, Jeff McMahon, May 2, 2013 
http: //www. forbes.com/si tes/ j effm cmahon/20 I 3/0 5/02/fancy-new-1 ids- for -nuclear -waste-casks-as-con tents

get -hotter/?view=pc 
15 NRC I 0 CFR Part 72: [Docket No. PRM-72-4]: Prairie Island Coalition; Denial of Petition for 
Rulemaking, Federal Register, v. 66, no. 25 (February 6, 200 I) : p. 9058. FR Doc No: 01-3025 
http://www.gpo.gov/fdsys/pkg/FR-200 l-02-06/pdf/0 1-3025.pdf 
16 NRC Acceptance Review of Renewal Application to Materials License No. SNM-2506 for Prairie Island 
Independent Spent Fuel Storage Installation - Supplemental Information Needed (TAC NO. L24592) 
http://pbadupws.nrc.gov/docs/ML 1204/ML l2046A 157 .pdf 
17 Under SAFSTOR, which utilities refer to as "deferred dismantling," a nuclear facility is maintained and 
monitored in a condition that allows the radioactivity to decay; afterwards, it is dismantled and the property 
decontaminated ... http://www.nrc.gov/reading-rm/doc-collcctions/ fact-shccts/decommissioning.html 
18 Office of Nuclear Materials Safety and Safeguards, Nuclear Regulatory Commission, "Spent Fuel 
Transportation Risk Assessment, NUREG-2125, May 2012 
http://pbadupws.nrc.gov/docs/ML1212/ML 12125A218.pdf 
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NUREG-2125 is essentially a transportation risk analysis. As the critique by the State of 
Nevada19 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 
ofwhich 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. Ifthe 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 ofNevada 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 mant,~facture 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. 

19 Memo from Marvin Resnikoffto Bob Halstead, 7/18/2013, "NUREG-2125 Review" 
http://sanonofresafety.files. wordpress.com/20 13/06/nureg-2125-review.pdf 
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High Burnup Fuel Recommendations 

It is imperative the NRC 

• Stop approval of high burn up fuel (HBF) use. 

• Stop approval of HBF dry cask storage. 

• Make solving high burn up 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 promoting21 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 St\ldy 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 of2012, most fuel in pools for future loading is high burnup and approximately 200 
loaded-casks contain HBF.23 

• Dry cask storage ofHBF 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 Institute.24 

20 DOE EPRI High Bum-up Dry Storage Cask Research and Development Project: Draft Test Plan, Contract 
No.: DE-NE-0000593, September 13,2013, Page 2- 1 http://bit.ly/JI5WKb 
21 NEI High Burn-up Used Nuclear Fuel Extended Storage and Transportation Demo, Rod McCullum, fNL 
High Burn-up Used Fuel Demonstration Workshop, August 22-23,2012 
http://www.inl.gov/conferences/highburnupusedfuel/d/extended-storage-and-transportation-demo.pdf 
22 TN-32 Generic Technical Specifications http://pbadupws.nrc.gov/docs/ML0036/ML003696874.pdf 
23 Storage of High Burn-up Fuel, Nuclear Energy Institute (NEI), Marc Nichol, July 25, 2012 NRC Public 
Meeting, Slide 3, http://sanonofresafety.files.wordpress.com/20 13/06/nei-highburnupslide20J 2-07-25.pdf 
24 DOE EPRI High Burn-up Dry Storage Cask Research and Development Project: Draft Test Plan, Contract 
No.: DE-NE-0000593, September 13, 2013, Page 2-1 http://bit.ly/JI5WKb 
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Fig. 3. NUHOMS canister fits inside a concrete overpack. 
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Fig. 4. Power Output with Time as a Function of Fuel Burnup25 

25 Data from Characteristics for the Representative Commercial Spent Fuel Assembly for Preclosure Nom1al Operation, 
Bechtel SAIC Co., May 2007, 000-PSA-MGR0-00700-000-00A, Table 3. Thermal Power (Watts) per PWR Fuel 
Assembly with 4.0% U-235 http://pbadupws.nrc.gov/docs/ML0907/ML090770390.pdf 
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26 
Data from Characteristics for the Representative Commercial Spent Fuel Assembly for Preclosure Nom1al Operation, 

Bechtel SAlC Co., May 2007, 000-PSA-MGR0-00700-000-00A, Table 3. Thermal Power (Watts) per PWR Fuel 
Assembly with 4.0% U-235 http://pbadupws.nrc.gov/docs/ML0907/ML090770390.pdf 
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BEST/MATRR 
MATRR.org - Because it Matters 

MAKE RADIATION VISIBLE 
Nothing is more frightening than an unseen danger. After the 2011 Fukushima Daiichi explosions, as 
300,000 people were evacuated from the area, Prime Minister Naoto Kan said the Japanese were fighting 
an "invisible enemy." They had state-of-the-art computer models for tracking radiation plumes, but 
because someone in middle management did not trust the models and agencies hesitated to assume 
responsibility for directing costly evacuations - school children were sent directly into the path of the 
plume, rather than away from it. 1 Let us hope we can use this as our lesson, and not wait for a nuclear 
disaster in the U.S. before acting to prevent a similar outcome. 

It took a Texas school explosion killing nearly 300 children and teachers in 1937 before odor markers 
were required for natural gas and propane.2 Much like people before odors were put in gas, we have been 
complaisant about nuclear emissions- an invisible danger that can be made visible in multiple ways. 

Online Real-Time Monitoring 

Internet and monitoring technologies have improved immensely since most U.S. nuclear power operators 
installed their monitoring systems. It is time for the NRC to join the 21st century, and to reveal 
information about radiation releases and exposures to communities surrounding nuclear plants. One in 
three Americans now lives within fifty miles of a nuclear power plant, and they deserve to know when 
and where they are being exposed to potentially toxic radioactive poisons. Because multiple studies have 
determined that there is no safe dose of radiation, no threshold for danger to humans,N' 5' 6 we ask the 
NRC to protect the health and safety of the public by providing them real-time information on radiation 
levels in their communities, and when possible, pre-release alerts. The technology is solid, and accurate 
information will increase public confidence in the Nuclear Regulatory Commission and nuclear power. 

Most operators have existing real-time radionuclide monitors in place (inside containment structures, at 
guard stations, and around perimeters), and some operators have monitors which cover wide-ranges 
surrounding the plants, but they are only required by the NRC to record averaged radionuclide readings 
quarterly, then report the averages annually. This averaging and delay of exposure data does not benefit 
the people exposed; and, as Dr. John Till testified before the NRC Commission, radioactive releases are 
public information that should be available on the web immediately. 7 It would cost very little, compared 
to the benefit in public confidence and safety, for operators to install additional real-time monitors that 
automatically upload data to the internet. Many public citizen groups are monitoring real-time online, 
since Fukushima revealed the inadequacy of our U.S. radiation monitoring system, but this monitoring of 
radionuclides should be done professionally with NRC oversight. 

First, we propose that the NRC resolve to MAKE RADIATION VISIBLE by updating antiquated 
methods of reporting radionuclide monitoring. We ask that you begin with the following steps : 

• Create an NRC web page to display real-time radiation monitoring data around nuclear facilities . 

• Require that nuclear operators connect their existing real-time radionuclide monitoring system to 
this NRC webpage, to provide immediate transparency for the public. 

• Require that nuclear operators upgrade their extended dosimeter monitoring stations to real-time 
radionuclide monitoring, to be linked to the NRC radiation monitoring webpage. 

Now is the time to update outworn requirements for annual reports on quarterly monitoring data to utilize 
modern science, making radiation monitoring data available online in real-time. The EPA Radnet Systems 
is providing near real-time air radiation data online, but the RadNet System is thinly scattered across the 
nation, monitors are not near nuclear facilities and the EPA does not really take responsibility for 
protecting United States citizens from radiation exposures - a task which IS the responsibility of the 
Nuclear Regulatory Commission. As noted, U.S . citizens have begun their own system of radiation 
monitoring with real-time internet data uploads,9 but this truly is the job of the Nuclear Regulatory 
Commission - to protect the public from exposure to commercially generated radiation. 



In the mid-1970's both U.S. and Japanese officials were warned of major design flaws in the GE Mark I 
reactors by the design engineers themselves, three of whom resigned General Electric in protest. Years 
before the 20 II Fukushima Daiichi disaster, Japanese officials were also made aware of three studies that 
warned of the danger of a tsunami flooding and cutting power to the GE Mark I plant (one study by the 
NRC, one by the Active Fault and Earthquake Research Center, and one by TEPCO). The Japanese 
response to the danger was much like our own NRC's repeated response - although studies are complete 
and conclusive, expert staff recommendations are not implemented by management, and probabilities are 
used to value corporate cost over human life and suffering. 

An example of exemplary planning and inadequate oversight is the TVA monitoring program for the three 
GE Mark I reactors at the Browns Ferry Nuclear Power Plant in the Tennessee Valley. In addition to 
monitoring inside containment buildings, TVA established monitors at 16 compass points around the 
perimeter of the plant, positioned dosimeters at 16 points 4 to 5 miles from the plant, and additional 
dosimeter points up to 32 miles away. All told, 75 monitoring points were established. However, 
dosimeter readings are only taken quarterly and averages reported annually; and, as of the 2012 Browns 
Ferry Annual Radiological Report,10 33 of the 75 monitor locations reported no data. This represents a 
44% failure rate - due to removal of monitors, malfunctions, or lack of data reporting. NRC also seems to 
overlook the fact that the reports include uncorrected gaps in data. As Union of Concerned Scientists 
Nuclear Safety Director David Lochbaum reminds us, "The NRC has breached its contract with the public 
by repeatedly tolerating unmonitored and uncontrolled leaks" of radioactivity into our water and air. 11 

Emergency Release Dye-Markers 

We also call on the NRC to MAKE RADIATION VISIBLE by requiring dye-markers (visible tracers) be 
added to emergency radioactive releases into the biosphere. When radionuclide releases exceed permitted 
levels, a dye-release-valve can be activated to disperse visible tracers into the gas or liquid release. 
Uranine florescent dyes were routinely used to trace water pollutants and were successfully tested as 
aerosol tracers - making atmospheric pollutants visible up to eight miles in 1959,12 so advancements in 
dispersal technologies and dye compositions should make this safety feature far more effective now. 13' 14 

Many studies have been done on more complex (hind-cast and network dependent) methods of plume 
detection, from computer modeling to post-incident Air Force and robot sensor tracking; 15 '16 but the 
sensible, economically sound, and immediate solution - which could be critically helpful to the public 
and first responders - is to use a simple system of direct florescent dye dispersal for emergency releases. 

No doubt, there will be continued industry resistance to the prospect of direct plume viewing by the 
populace in the event of an emergency, and attempts will be made to delay this relatively simple change 
and to champion less direct technologies. Nevertheless, we call on the NRC to remember the Texas 
chjldren before gas had an odor and the victims of Fukushima Daiichi who could not see the radioactive 
plume as they tried to escape it, and to expedite the use of these visible dyes for emergency release of 
radiation. Let's hope we have learned something about invisible hazards from these two tragedies, and 
that the NRC will take these steps to MAKE RADIATION VISIBLE, in the most straightforward way, 
and thereby increase the safety, security and confidence of our citizens. 

Public Health Alerts 

Additionally, we call on the NRC to require notification via Public Health Alerts when radioactive 
releases are scheduled and when detected. There are weather alerts, toxic spill alerts, even pollen alerts 
for U.S. citizens, yet no Public Health Alerts for these known radioactive carcinogens and mutagens 
routinely released into our communities. This is one more way to MAKE RADIATION VISIBLE for 
public health and safety. The NRC can avoid costly state-by-state legal battles by adding the regulation. 
The research has been done, now it is time to inform the public of potential exposures. 

Childhood cancer near nuclear plants has been examined by over 60 studies worldwide, and "over 70% of 
them revealed pronounced cancer increases." 17 Of those, about 40 studies specifically indicate increased 
leukemia risks among children living near nuclear power plants. The extensive 2008 case-control study, 
commissioned by the German Government, found a 2.2 fold increase in leukemia risks and a 1.6 fold 

2 of4 



increase in embryonal cancer risks among children living within 5 km of its 16 German nuclear reactor 
locations. 18 "This authoritative report led to geographical studies sponsored by the governments of 
France, UK, Switzerland and Germany. These have now been published and all four had similar findings, 
ie 30% to 40% increases in child leukemias near NPPs [nuclear power plants]." 19 

It is important to remind ourselves, lest we lose sight of our government agency missions, that in regards 
to human exposure to radioactivity, 'permissible' is not the same as 'safe ', and the accepted ALARA 
standard of 'As Low As Reasonably Achievable,' is based on ' estimating' not ' measuring' the number of 
excess fatal cancers and severe genetic diseases caused by radiation exposures. 20 

Citizens in the Tennessee Valley are concerned about Browns Ferry problems. With the three flawed and 
aging GE Mark I reactors there, the over 314,000,000 curies of 'spent' fuel (mostly stored in vulnerable 
raised cooling pools), the lack of ability to meet NRC fire safety standards (after nearly 40 years), 
multiple valve issues, an antiquated component replacement system (resulting in an annunciator control 
room fire in 2012), multiple serious safety culture issues, and the repeated and severe multiple fuel failure 
incidents and fuel leakers - it is no wonder that citizens are concerned. Now, this new information that 
the NRC has allowed U.S. reactors to burn fuel 25% longer since 1998, making the fuel twice as hot and 
twice as radioactive and causing corrosion of fuel cladding and assemblies; and the fact that corrosion has 
been named as the root cause of the fuel cladding and assembly failures and fuel leakers at Browns Ferry 
- in the early 1980s, causing the 1985 shutdown of all three reactor units (for 6, 10 and 22 years); in 1995 
(with 4 fuelleakers when Unit 3 restarted); in 1998 (with 24 Unit 3 fuel leakers); and in 2002-2004 with 
fuel failure again in Unit 3 and 63 bundle failures and at least 4 fuel failures in Unit 221 - these beyond
design-basis fuel issues have not increased our confidence in the safety of Tennessee Valley residents. 

It seems so clear that modem technology can now MAKE RADIATION VISIBLE with online real-time 
monitoring, emergency dye-markers, and public health alerts, and can thereby actually simplify NRC 's 
task to protect and inform the public. We regularly have weather alerts, smog alerts and even pollen alerts. 
It is time to inform the public when these known carcinogens and DNA-altering toxins are being released 
into our air and water, just as we are alerted to other hazardous waste releases into our communities. 

We ask that you MAKE RADIATION VISIBLE in three ways: 

1. Create an online network of real-time radiation monitoring data from nuclear facilities, 

2. Require dispersal of dye-markers (visible tracers) in emergency radioactive releases, 

3. Require public health alerts for all radioactive releases. 

Thank you for your time and consideration, and for your service to our country. 

Respectfully, 

Gretel Johnston 
best@matrr.org 

Garry Morgan, Secretary 
BEST/MATRR 
POBox 241 
Scottsboro, AL 35768 

January 14, 2014 
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From: 
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To: 
Cc: 
Subject: 
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Dear Ms. Vietti-Cook: 

Gretel Johnston <gretel4@mac.com> 
Wednesday, February 26, 2014 5:53 PM 
NRCExecSec Resource 
Heather M. Astwood; Gretel Johnston 
Meeting Followup 
14-0225_Followup2NRC.Chair.pdf; ATT00004.htm; HighBurnupFuel-factsheet2.pdf; 
A TT00005.htm; MakeRadiationVisible.pdf; A TT00006.htm 

Please forgive my earlier oversight in not including you in the CCs for our meeting followup letter to Chair 
Macfarlane. You will find the text and enclosure below, and again our apologies. We sent a similar letter to 
Commissioner Apostolakis and CC'd Steve Baggett. 

Thank you for your organizational skills, Annette, and for your service to the Commission. 

Sincerely, 
Gretel Johnston 

==================== 
Sent Feb. 26, 2014 at 4:06PM central 
To: Chair Allison Macfarlane <chairman@nrc.gov> 
CC: Heather Astwood, Michael Waters, Mary Woollen, Gene Stone, Priscilla Star, Marvin Resnikoff, Susan 
Shapiro, Tim Judson, Diane D'Arrigo, Donna Gilmore, Garry Morgan 

Dear Chair Macfarlane, 

Please find enclosed our followup letter for the multi-group committee meeting with you on January 23, 2014. 
Again, we thank you for listening to our concerns, and for your knowledge and dedicated service to us all on the 
Nuclear Regulatory Commission. 

Sincerely, 
Gretel Johnston 
On behalf of our multi-group committee: 
Priscilla Star- Committee Co-chair, founder Coalition Against Nukes 

Gene Stone - Committee Co-chair, founder Residents Organized for a Safe Environment (ROSE) 
Dr. Marvin Resnikoff- Radioactive Waste Management Associates (RWMA) 
Gretel Johnston - Mothers Against Tennessee River Radiation (BEST/MATRR) 
Susan Shapiro- Indian Point Safe Energy Coalition (IPSEC), Hudson Sloop Clearwater, Riverkeeper 
Tim Judson - Nuclear Information and Resource Service (NIRS) 
Donna Gilmore - SanOnofreSafety.org, Coalition to Decommission San Onofre 
Diane D ' Arrigo - Nuclear Information and Resource Service (NIRS) 
Garry Morgan- Bellefonte Efficiency & Sustainability Team (BEST/MATRR) 
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