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3nd DECLARATION OF MARVIN RESNIKOFF, Ph.D.

IN SUPPORT OF PETITIONERS’ MOTION FOR A STAY

Under penalty of perjury, I, Dr. Marvin Resnikoff, hereby declare that:

1. I am a physicist with a Ph.D. in high-energy theoretical physics from the University of Michigan and also the Senior Associate of Radioactive Waste Management Associates (RWMA), a private technical consulting firm based in New York City.   I previously filed declarations in support of a stay motion.  My credentials to discuss the technical issues involved in the CFC Logistics irradiator were previously stated in that declaration and will not be repeated here.

2. In the four month period since the last declaration, I have reviewed additional documents in order to prepare this declaration.  I reviewed additional documents in the NRC docket referenced by NRC Staff and believe I have now reviewed all documents in the NRC docket.  For the previous declaration, I also reviewed confidential court papers from the Bucks County Court suit before Judge Kenneth Biehn.  In particular I reviewed the sales agreements between CFC Logistics and Gray*Star and Reviss Services, respectively.  Gray*Star is the designer of the contested irradiation facility and Reviss Services is the supplier of Co-60 sources.  I have also toured the irradiator facility.

3. Prolonged Loss of Electricity.  In my previous declaration I discussed a loss of electricity accident and the fact that the licensee does not have an emergency electric generator in case of an extended power failure.  I pointed out that the application fails to provide specific information regarding the heat rate and the number of hours until the source cladding degrades.  The application does not contain detailed information on how rapidly the sources will heat up and the consequences of overheating.  This information is needed to know how long the electricity may remain off before a serious accident ensues.  In the event of overheating, the cladding around the sources could fail, contaminating the air and overloading the HEPA filters.  Co-60 could be released to the external environment.  This previous concern is heightened by the fact that, according to the court papers, CFC does not have the design knowledge to repair the irradiator if an accident occurs.

4. In the February 27, 2004 Staff Response, the NRC Staff pointed out that these calculations do appear in the docket, in ADAMS ML031210348.  I previously briefly noted that those calculations were inadequate and therefore I still have great concern about this safety question.

5. The calculations by Reviss that appear in ML031210348 pertain to 6 sources, 100,000 Ci Co-60 total, within a 3 inch diameter tube surrounded by water at 100 oF.  From the heat production within source material, the calculation uses standard Boltzman and convection equations to determine the temperature of air within the tube and of the sources themselves.  This calculation is then compared to actual temperature measurements within a shipping cask.  I agree with the conclusions by Reviss for the configuration considered, but they are not applicable to the CFC Logistics configuration.  It does not appear the Staff carefully evaluated this matter.

6. The CFC Logistics configuration involves 1,000,000 Ci Co-60 within a larger plenum surrounded by water at 100 oF.  In this configuration, the centermost 3 inch diameter tube will be hotter than the outermost tubes.  The Reviss calculations do not examine the CFC Logistics source configuration.  To see whether this is important, one should consider the graph RTMxxx App.2.  This graph shows the temperature of one 8.3-inch-source, rising from 160 oC at the end to 255 oC at the center.  Expressed in absolute temperature (Kelvin), this corresponds to a temperature increase of 22 %.  Note that the sources at CFC Logistics are organized in 55-inch-pencils containing three individual sources stacked on top of each other.  It can be assumed that the maximum/minimum temperature difference within a source would increase with its length.   

7. In their heat transfer model, Gray*Star calculated the average surface temperature of six sources to be 299 oC (ML031210348 at 4).  They also included a maximum temperature of 338 oC, but it is not explained how this value was obtained.  From the context of the calculations it appears that the maximum temperature pertains to the hottest source surface location within a single plenum pipe loaded with six sources.  However, what is relevant in this context is the hottest source surface inside the plenum loaded with a total of 60 sources, distributed along the entire width and height of the plenum.  Just as the temperature in the middle of a plenum pipe is greater than at the ends, the temperature in the middle of the plenum must be greater than the temperature on either side.  CFC Inc. has not provided these calculations, and it is thus impossible to estimate whether or not the maximum source temperature in the center of the plenum exceeds the temperature thresholds given by Reviss.  Since these temperature calculations are not in the NRC file, we assume that the NRC staff has not examined these calculations either.

8. Source surface calculations for transfer cask Reviss Model No. 3750A, the cask presumably used for the transportation of the sources (at this point, I have not seen any documents that explicitly state which cask is to be used), show that if filled to capacity of 340 kCi, the steady-state average temperature at the source surface will reach 526 oC (ML0112105440 at 8), far above the 400 oC specified by Reviss (ML031210348 at. 2).  

9. It is important to note that the sources are cooled by air circulating within the plenum, not by the water within the pool.  The issue is not one of replacing pool water, but circulating air within the plenum in the absence of electricity.  Petitioners will argue that the sources could degrade under high temperatures and that CFC staff do not have the design knowledge and the ability to correct the situation.

10. In addition, contrary to 10 C.F.R. §36.53(b)(6), the licensee has no emergency procedures for accidents involving a prolonged loss of electricity.  In particular, CFC Logistics does not have an emergency generator.  Without clear measures for recovering from a prolonged loss of electricity, the safety of neighboring members of the public cannot be assured.  

11. Cask Drop Accident.  Based on my experience with loading and unloading irradiated fuel, this stage is the most precarious and susceptible to a major accident if the equipment, training and emergency procedures were not up to this difficult task.  According to the license application, a shipping cask containing up to 200,000 Ci of Co-60 sources would be inserted into the pool.  Sources would be removed and placed underwater on one side of the pool, away from the cask.  The plenum would be removed before this operation.  The shipping cask could drop onto the sources, seriously contaminating the pool water.  This contamination would have to be removed with ion exchange columns that would become extremely radioactive.  The steel-liner of the pool would become radioactively contaminated.  Some of this radioactivity could be released to the sanitary sewers and the air.

12. A cask drop accident could occur during loading of Co-60 into the proposed facility.  It could also occur during removal of the sources from the pool.  If the sources were bent out of shape it might not be possible to return them to the shipping cask for removal. Since the 0.38-inch-diameter sources are not designed to carry any weight other than their own (ML0306300360 at 24), they would be easily crushed/deformed by a cask that weighs several tons.  

13. In my opinion, a cask drop accident could seriously contaminate the pool and lead to water contamination and air contamination that could be ventilated to the external environment.  Given that some residents live as close as a quarter mile from the proposed facility, the resulting contamination could adversely affect public health.  It would also be very expensive to clean up.

14. Following a discussion with CFC Logistics staff, it is clear that the control to prevent this type of accident is entirely administrative.  The crane is not single failure proof; during loading or unloading operations, the cask can directly pass over the unprotected sources at the bottom of the pool.  Only operator diligence and competence prevents an accident.  This situation also directly contravenes 10 CFR 36.39(c), that requires that the facility be designed such that “a dropped cask would not fall on sealed sources.”

15. Check valve.  I have reviewed the Staff and CFC submissions concerning the deletion and replacement of the check valve.  According to CFC Logistics, the check valve removal was designed to increase efficiency.  While this may be true, a matter of safety was also involved, as stated by Reviss.  The check valve allowed for the ready removal of water from the plenum.  Reviss did not want water to enter the plenum because of its concern for corrosion of the sources.  The staff states the sources are designed for either wet or dry environments.  But the staff completely misses the point here.  We are not concerned with wet or dry; we are concerned with a steam environment that is not presented with other types of irradiators.  This directly relates to the prototypical and experimental nature of this system, discussed in my previous declaration.  CFC Staff has not responded to the other prototype developmental issues.  The rule of science and engineering is that new systems have an infinite number of possible problems, and the check valve reversals are consistent with a situation in which there is no established scientific methodology.  To the contrary, it shows a trial and error situation.

16. Decommissioning Funds.  I pointed out previously that contrary to 10CFR30.35(e), the applicant does not have a cost estimate for decommissioning.  “Each decommissioning funding plan must contain a cost estimate for decommissioning and a description of the method of assuring funds for decommissioning from paragraph (f) of this section, including means for adjusting cost estimates and associated funding levels periodically over the life of the facility.”  I am aware that the applicant has posted $75,000 financial assurance and that the staff will require an additional amount.  My concern here is that the company has not posted sufficient funds to decommission the facility in case of an accident.

17. The staff has argued that the Permagrain, West Valley and NMI/Starmet situations are not applicable to the CFC Logistics irradiator.  Of course there are differences that the staff highlights, but the staff has to come to terms with their own failures, that have left taxpayers with huge costs that should have been borne by the companies.  Region 1 and specifically staff John Kinneman have been notably lax in requiring licensees to accurately estimate decommissioning costs and to provide the necessary financial assurance.  Without the ready availability of cash, companies cannot easily recover in case of an accident and the community is at peril.  For 15 years, the NRC was aware that the NMI/Starmet facility in Concord, Massachusetts had contaminated the underlying aquifer, yet it was never able to obtain the necessary financial assurance from the company; the federal government may have to put up over $10 million for remediation of the facility.  This is clearly an issue that must be removed from staff’s hands and be put before the hearing officer.

14. If the petitioners’ concerns are admitted for evidentiary hearing, I would testify regarding my opinion in support of these conclusions.  The technical facts and analyses described  above provide an abstract of the testimony I would give, based on the information that has been furnished to date.  I would expect to be able to expand upon and refine my testimony, after having an opportunity to review materials produced by CFC and the NRC Staff.

I declare under penalty of perjury that the factual information provided above is true and correct to the best of my knowledge and belief, and that the professional opinions expressed above are based on my best professional judgment.

Executed on this 30th day of March, 2004.


Dr. Marvin Resnikoff, Senior Associate

 Radioactive Waste Management 
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New York, NY  10001
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