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This Supplemental Rebuttal Testimony relates to the concerns I have raised in Section D.9.1 of my 

Rebuttal Testimony (pages 36-41) regarding weaknesses in the corroboration study described in MPR’s 

testimony at A89, A95, and A176.  

The corroboration study is used to evaluate “how expansion at the plant aligns with observed 

expansion of the LSTP specimens.” Id. A89. As I testified, MPR’s testimony concerns me because it fails 

to acknowledge the extent to which the corroboration study depends on approximating quantitative 

values related to ASR. In my testimony, I listed four factors that carry “substantial uncertainties”:   

1. Determination of the elastic modulus of the concrete cast during construction based on the ACI-
318 empirical formula. 

2. Determination of current elastic modulus (presumably using ASTM tests and not using the 
empirical equation). 

3. Normalize the current elastic modulus with the empirically determined one. 
4. Correlate the normalized elastic modulus with in-situ through thickness expansion. 

 
I also submitted a graph showing the effects of those uncertainties, Figure 22 (at page 40). I concluded 

that the uncertainties were so large as to be unacceptable. Id.  

Since submitting my testimony, I have discovered another fundamental error in NextEra’s and MPR’s 

procedure for the corroboration study. This error is due to a key factor that has been overlooked by all 

parties: the increase in the compressive strength of concrete over time. Failure to acknowledge this 

phenomenon will result in a corroboration study that underestimates the through-thickness expansion 

caused by ASR. This error affects my previously submitted Rebuttal Testimony, including Figure 22 on 

page 40. I am submitting this information now in order to correct my own calculation and to ensure that 

this very important factor is given consideration by all.   

Per NextEra’s and MPR’s method, the out of plane expansion hinges on their ability to quantify the 

normalized elastic modulus. This normalized elastic modulus is the ratio of the current (damaged) elastic 

modulus (measured by ASTM C-469) over the estimated initial (undamaged) elastic modulus at the time 

of casting (measured by the approximate ACI empirical equation). It should be noted that this estimated 

elastic modulus is proportional to the (square root of) the compressive strength at casting.  

However, MPR does not take into account the very well-known fact that concrete compressive strength 

increases over time (due to the hydration of the cement), with most of the increase occurring the first 

few years. Failure to account for the increase in compressive strength will result in an erroneous 

normalized elastic modulus which would underestimate the through thickness expansion.  

Some help can be found in Figure 2.5 of Exhibit NRC-073, a textbook entitled Design of Concrete 

Structures by Darwin, Dolan and Nelson. Figure 2.5 is shown as Figure 1 below. It clearly shows that the 

compressive strength after five years is 20% higher than the reference (and customary) value measured 

at 28 days. 
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Fig. 1 Effect of age on compressive strength for moist-cured concrete 
 (adapted from Figure 2.5 of Exhibit NRC-073) 

 
 

The impact of NextEra’s and MPR’s oversight is further illustrated in Figure 2 below. Taking into 

consideration the increase in compressive strength during the first two years after casting the Seabrook 

concrete, the actual amount that compressive strength has been lost due to ASR will be substantially 

more than the loss estimated by NextEra and MPR using the corroboration study in its current form. In 

other words, the extent to which ASR has damaged the concrete at Seabrook will be much greater than 

the extent that will be estimated by MPR’s method. Hence, the corroboration study will not yield 

meaningful results if it fails to account for the fact that the compressive strength of Seabrook concrete 

was initially much greater than assumed.   
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Figure 2 Impact of ignoring the concrete strength increase over time. 

 

This new information about the increase in compressive strength also affects my original Figure 22 (page 

40 of my Rebuttal Testimony). In Figure 3 below, I have modified Figure 22 to account for the increase in 

the compressive strength. The curve for the normalized elastic modulus is shifted to the left, while 

maintaining the same margin of error. (Note that I have removed the errors bars to facilitate 

understanding). Because the through thickness is indeed very sensitive to the normalized elastic 

modulus (see Figure 21 at page 38 of my Rebuttal Testimony), this will result in an even greater through 

thickness expansion than predicted by NextEra. 
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Figure 3 Adjusted relationship between through-thickness expansion 
and the corrected normalized elastic modulus 

 
 

In summary, this increase in compressive strength of the concrete, and the resulting increase of the 

initial elastic modulus in the first two years (at a time when ASR would have been infinitesimally small), 

coupled with the extreme sensitivity of through thickness in terms of normalized elastic modulus. 

Failure to account for this phenomenon in the corroboration study constitutes a fundamental flaw. 

Taken together with the nonconservative nature of the study to which I previously testified, I consider it 

dangerous to rely on. 
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