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UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

BEFORE THE COMMISSION 
_____________________________________ 
       ) 
In the Matter of       ) 
NextEra Energy Seabrook, LLC     )  Docket No. 50-443 
(Seabrook Station, Unit 1)     ) 
 _____________________________________) 
 

REPLY DECLARATION OF VICTOR E. SAOUMA, Ph.D 
 

Under penalty of perjury, Victor E. Saouma declares as follows:  
 
1. My name is Victor E. Saouma. I previously executed a Declaration and Expert Report in this 

proceeding on February 12, 2019. Declaration of Victor E. Saouma (Feb. 12, 2019); Review 
of Selected Documents Pertaining to the Structural Evaluation of Seabrook Nuclear Power 
Plant (Feb. 12, 2019).1 My Declaration and Expert Report were submitted on this docket on 
February 13, 2019 by the C-10 Research and Education Foundation.  

2. I have reviewed NRC Staff’s Answer to C-10’s Emergency Petition (Feb. 25, 2019) (NRC 
Staff Answer) and NextEra’s Answer Opposing C-10’s Emergency Petition (Feb. 25, 2019) 
(NextEra Answer). Nothing in either of these documents has caused me to change the facts or 
opinions stated in my February 12 Declaration or Expert Report. I also wish to add the 
following observations and conclusions:   

3. As summarized in Exhibit 4a to my Declaration, in my expert opinion, both the Ferguson 
Structural Engineering Laboratory (FSEL) testing program and the finite element analysis 
utilized by NextEra Energy Seabrook, L.L.C. (NextEra) consultant Simpson, Gumpertz & 
Heger (SGH) to assess alkali-silica reaction (ASR) at the Seabrook nuclear power plant 
(NPP) are “substandard and inadequate to support any conclusion that the ability of the 
Seabrook containment to withstand a design basis earthquake has not been unduly 
compromised by the presence of ASR.”  

4. The NRC Staff states (at page 9) that my opinion constitutes the “mere articulation of 
possible grounds for reversal of an NRC decision.” Contrary to the NRC Staff’s 
characterization, my Expert Report does not present facts or opinions that are merely 
“possible,” nor is my expertise (as set forth in my curriculum vitae, Attachment 1 to my 
Declaration) in any way inadequate to fully assess NextEra’s testing and analysis programs. 
My Expert Report describes those programs in detail, evaluates them against methodologies 

                                                        
1 My Expert Report, attached as Exhibit 4 to my Declaration, contains information proprietary to 
NextEra and therefore is not a public document. However, the Summary and Introduction section 
of the Expert Report do not contain proprietary information; and is attached to my declaration as 
Exhibit 4a, a public document.  
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used by the scientific community as published in peer-reviewed journals. and fully explains 
why NextEra’s work is fundamentally inadequate to support any conclusions about the safe 
operation of Seabrook in the presence of ASR. In addition, although my Expert Report 
discusses my concerns in detail, neither the NRC Staff’s nor NextEra’s Answer provides any 
technical response. They simply restate general conclusions about the completeness and 
adequacy of NextEra’s testing and analyses.   

5.  In defending the NRC Staff’s approval of NextEra’s testing and analysis programs, the NRC 
Staff asserts that the Advisory Committee on Reactor Safeguards (ACRS) “has evaluated the 
issue of ASR at Seabrook and concluded that the amendment request ‘establishes a robust 
analytical methodology, supported by a comprehensive large scale test program, for the 
treatment and monitoring of [ASR]-affected Seismic Category I structures at Seabrook.’” 
NRC Staff Answer at 13 (quoting Letter from Michael Corradini, Chairman, ACRS, to 
Kristine L. Svinicki, Chairman, NRC, re: Seabrook Station Unit 1 License Renewal 
Application: Review of Licensee Program Addressing Alkali-Silica Reaction at 2 (Dec. 14, 
2018)). I have read the ACRS Letter, as well as the transcript of an October 31, 2018 meeting 
of the ACRS Subcommittee on License Renewal regarding ASR. Based on my review of 
these documents, I find the ACRS’ own review of the Seabrook testing and analysis 
programs lacks adequate rigor in several important respects.  

a. First, as discussed in my Expert Report, NextEra’s methods were not “robust,” as 
claimed by Dr. Corradini. To the contrary, the FSEL tests were not representative of 
Seabrook conditions, and the linear and deterministic finite element analysis used by 
SGH were both simplistic and inappropriate for any purpose related to seismic risk 
other than to assess new designs. These significant testing deficiencies are discussed 
at page 1 and in sections 2.3, 3.3, and 4.3 of my Expert Report.   

b. The ACRS Letter refers to “monitoring” as one of the key tools for addressing ASR. 
Though some instruments may indeed provide limited internal through thickness 
expansion (for instance, the Snap Ring Anchors by Geokon), the reported usage of in 
plane surface monitoring is unreliable. Besides, as stated in in my Expert Report 
(page 4, Fig. 1), ASR distribution in a major structure such as a NPP is very spotty 
and thus the probability that monitoring instrumentation would be placed in new “hot 
spots” is very small. Further, by the time cracks appear on the surface, corresponding 
inner expansion would be much higher and potentially at dangerous levels. Thus, 
monitoring may detect problems too late to be effective.    

c. The ACRS Letter claims that during the past ten years, “a large body of ASR research 
similar to the [large scale testing program (LSTP)]” has “produced similar results to 
the LSTP, observing increased structural capacity in highly constrained, ASR-
affected structures.” (page 2). At page 15, the NRC Staff Answer also refers to this 
body of research, stating that “ASR is being investigated by the Electric Power 
Research Institute’s (EPRI) Long Term Operations research program, the Department 
of Energy’s (DOE) Light Water Reactor Sustainability research program, the Nuclear 
Energy Agency’s (NEA) Committee on the Safety of Nuclear Installations (CSNI), 
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Working Group on Integrity and Ageing of Components and Structures, and France’s 
Institut de Radioprotection et de Sûreté Nucléaire (IRSN).”    

d. Whereas none of the documents referenced by ACRS and the NRC Staff espouse the 
simplistic methodology used by NextEra for Seabrook, there is neither evidence that 
the NRC Staff or the ACRS consulted the existing body of knowledge. Had they done 
so, they would have found testing and analysis procedures that very much differed 
from those undertaken by NextEra. For reference, my own research, which is 
referenced in note 61 of the NRC Staff Answer, provides an example of a modern 
probabilistic based seismic analysis of an NPP affected by ASR. This model is far 
more appropriate to use in 2019 than the simplistic linear and deterministic analysis 
used by SGH for Seabrook. Indeed, the Idaho National Laboratory (INL) Grizzly 
Program has implemented my ASR model in its own code. (Huang, Spencer, and Cai, 
2015 (cited in my Expert Report at page 13). Furthermore, the fitness of a 
probabilistic model is discussed at page 1 and Section 5 of my Expert Report as well 
as in Chapter 4 of the INL Report cited in footnote 63. Finally, a manuscript I 
submitted over two years ago to the peer-reviewed Journal of Nuclear Engineering 
and Design (Seismic Capacity and Fragility Analysis of an ASR-Affected Nuclear 
Containment Vessel Structure) has been accepted for publication after two rounds of 
peer reviews and 87 comments by anonymous peer reviewers. This last work is a 
direct outcome of my work for the NRC presented in Oct. 2017 at NRC headquarters. 

e. The Final Report of the Organisation for Economic Co-operation and Development, 
Nuclear Energy Agency, “Phase II of the Assessment of Structures Subjected to 
Concrete Pathologies” referenced in footnote 65 of the NRC Staff Answer is another 
example of a study whose methodology and results differed from the LTSP. The 
report summarizes presentations made at a workshop in Toronto under the auspices of 
the Canadian Nuclear Energy Agency and OECD. Shear walls affected by ASR 
where allowed to deteriorate with time, and were subsequently tested. Participants 
were asked to make prediction. It is noteworthy that: 

• None of the analyses made the same fundamentally flawed pre-analysis 
assumption in their finite element analysis as NextEra that the shear strength of 
the ASR affected concrete is higher than the unaffected one. Indeed, many (but 
not all) found that for a shear wall, reinforcement may increase the shear 
resistance. However, those results are not transportable to a full blown NPP as the 
(shear) reinforcement is much different. 

• All recognized the importance of temperature (and relative humidity), contrary to 
Next Era. Indeed, as discussed in my Expert Report, temperature and internal 
Relative Humidity will greatly affect the expansion of the thermodynamically 
driven alkali-silica reaction. Most of them, recognized the anisotropic nature of 
the ASR expansion. Both of these critical issues were ignored by NextEra. 

• The main objective of the workshop was to make long term prediction of the 
expansion, implicitly recognizing that the kinetic of the reaction has to be 

https://lwrs.inl.gov/RiskInformed%20Safety%20Margin%20Characterization/INL-EXT-15-36425%20Grizzly%20Model%20of%20Multi-Species%20Reactive%20Diffusion.pdf
https://lwrs.inl.gov/RiskInformed%20Safety%20Margin%20Characterization/INL-EXT-15-36425%20Grizzly%20Model%20of%20Multi-Species%20Reactive%20Diffusion.pdf


4 

 

modeled. This was not modeled either in NextEra analysis, through claims are 
being made that it can anticipate long term expansions.  

• Some models (such as Vector 3 of the University of Toronto) used my ASR 
model.  

• To the best of my knowledge, the only presentation that was ultimately published 
is my own, 
https://www.sciencedirect.com/science/article/pii/S0141029618304206  

• And yet, this workshop was co-organized by NRC’s Jacob Philips who could 
have brought those analyses to the ACRS. 

f. Similarly, the report of the Light Water Reactor Sustainability Program - A Summary 
of Collaborative Research and Development Activities by the Idaho National 
Laboratory (office of Nuclear Energy) referenced in footnote 63 of the NRC Staff 
answer, has a full chapter on “Risk-Informed System Analysis” that could have 
inspired NextEra to follow a more sophisticated and effective analytical method at 
Seabrook. But it was ignored.  

g. A number of other reports referenced by the ACRS and the NRC Staff are simply 
irrelevant or so general as to be unhelpful. For example, the DOE’s “Summary of 
Collaborative Research and Development Activities” referenced also in note 63 of the 
NRC Staff’s Answer has barely half a page on ASR and does not reference any 
detailed report. In addition, EPRI’s research on ASR has focused exclusively on 
nondestructive evaluation. The reports by Wong and Bernhoft referenced in footnote 
63 are very general and put very little emphasis on ASR. The DOE’s Light-Water 
Reactor Sustainability Program, Integrated Program Plan,” referred to in footnote 64 
of the NRC Staff Answer, provides a list of research priorities for subsequent license 
renewal.  

6.  In response to my criticism that the NRC Staff should use “peer review by an internationally 
recognized independent panel,” the NRC Staff cites a study that I participated in and asserts  
that “the Staff has already used an expert panel to identify knowledge gap areas with regard 
to the aging mechanisms of concrete structures for subsequent license renewal to 80 years, 
which included consideration of ASR.” NRC Staff Answer at 16 (citing Expanded Materials 
Degradation Assessment (EMDA), Vol. 4: Aging of Concrete and Civil Structures, 
NUREG/CR-7153 (Oct. 2014) (ML14279A430). But the only purpose of the expert panel in 
that case was to identify concerns that should be addressed if an NPP license is extended 
from 60 to 80 years, i.e., subsequent license renewal (SLR). Not only is SLR not at issue 
here, but the study had nothing to do with evaluating appropriate testing or analytical 
methods for evaluating an NPP suffering from ASR.  

7. I am also concerned that the NRC Staff does not have an appropriately rigorous concept of 
what constitutes an independent peer review. As recognized in the NRC Staff Answer at page 
15 and footnote 63, a wide array of U.S. and international agencies and institutions have 
studied ASR (to various degrees of depths). The scientists and engineers who are responsible 
for this research, and many others not cited, could have been appropriate peer reviewers, 

https://www.sciencedirect.com/science/article/pii/S0141029618304206


5 

 

because (a) they are outside the NRC, (b) they have significant expertise in ASR (as 
evidenced by scientific publications in peer reviewed journals), and (c) their work covers a 
range of topics and disciplines. Given that ASR was only discovered in U.S. NPPs during the 
past ten years, it is particularly important to perform an adequately rigorous and independent 
review. Of course, the work of independent researchers must be adapted to the problem at 
hand (unique characteristics of ASR in an NPP, and the simultaneous occurrence of an 
earthquake), but at no time should any regulator disregard or violate scientifically accepted 
premises for investigating ASR. Yet, one can find no indication in documents regarding the 
Seabrook tests and analysis that independent expert scientists were consulted. Instead, the 
NRC engineers in one branch of the agency consulted engineers in another branch of the 
same agency. In my opinion, a review by employees of the same government agency, which 
does not include scientists who are actively engaged in research on the issue, does not qualify 
as a peer review.   

8.  The NRC Staff also defends the adequacy of its own review of NextEra’s work by stating 
that the Staff “evaluated the [license amendment request (LAR)] against all applicable 
regulatory standards.” NRC Staff Answer at 16. As I pointed out in my Expert Report (at 
page 11), however, the Staff misapplied NRC regulatory standards by using design standards 
for new reactors, instead of evaluating what was needed to ensure the safety of a reactor that 
already had been operating for many years. Equally important, the NRC has no regulations 
that are addressed specifically to ASR. Thus, this statement is not meaningful for purposes of 
assessing regulatory compliance.    

9.  In my expert opinion, the manner in which the NRC Staff reviewed and accepted NextEra’s 
testing and analysis programs was so devoid of scientific rigor or independence as to fatally 
undermine the credibility of its determinations regarding the safety of continuing to operate 
Seabrook in the presence of ASR. Since, 2009, when ASR was first discovered as an 
unprecedented and previously unregulated phenomenon, the NRC has failed to exercise 
autonomous or rigorous regulatory oversight of NextEra. Instead, the Staff permitted 
NextEra, a licensee without the necessary qualifications or lack of self-interest, to write its 
own regulatory program for addressing ASR. This regulatory program included the entire 
gamut of relevant issues, such as testing protocols, analytical methods, and the choice of self-
written industry guidance that would be applied. While the NRC was aware of international 
ASR research by highly qualified experts, including research commissioned by the NRC 
itself, the agency accepted the conceptual framework provided by NextEra and never 
inquired into the much more advanced methods being employed by independent recognized 
experts, or whether the methods pursued by NextEra are indeed on solid and rigorous 
scientific ground. Although some of the independent research (including my own) had been 
completed by late 2017 and showed that NextEra’s methods were overly simplistic, that work 
was disregarded. Furthermore, NRC failed to take the standard step in scientific inquiry of 
conducting a peer review by independent experts with significant expertise in the subject of 
ASR. The result is that NRC appears to be poised to accept an analysis of ASR at Seabrook 
by the licensee that is far below basic standards of scientific rigor required to effectively 
address the phenomenon of ASR, and that fails to provide an adequate assurance of the safety 
of Seabrook’s operation.   
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The statements of fact in this Reply Declaration are true and correct to the best of my knowledge, 
and the opinions stated therein are based on my best professional judgment.  

 
 
_________________________________________                    Dated: March 1, 2019  
Victor E. Saouma 
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