
 

 

On August 28, 2012 Progress Energy Florida received an email from Mr. Ngola Otto of the US Nuclear 
Regulatory Commission staff that posed four questions concerning the analysis to implement the Central 
and Eastern United States Seismic Source Characterization (CEUS-SSC) model presented in NUREG-2115 
(EPRI/USDOE/USNRC, 2012). This letter provides the responses to the four NRC questions. These 
responses are based on sensitivity calculations performed for 1 Hz spectral accelerations on hard rock. 
One (1) Hz spectral acceleration was chosen because, for the LNP site, the hazard at this spectral 
frequency is dominated by the contributions from the Charleston RLME source. 

1. There is a discrepancy between NUREG-2115 Appendix H Equation H-1 and the original equation 
by Wells and Coppersmith (1994).  The staff would like to discuss the applicant’s implementation 
of NUREG-2115 Appendix H Equation H-1 for the Levy application. 

Response 

Equation H-1 reported in Appendix H of NUREG-2115 is based on the relationship presented in Table 4 of 
Somerville et al. (2001), not Wells and Coppersmith (1994) as noted in Section 5.4.5 of NUREG-2115. 
The coefficients of the equation were derived from the relationship presented in Somerville et al. (2001) 
using the moment magnitude relationship developed by Hanks and Kanamori (1979). Repeating the 
process suggests that there should be a small change in the equation. The relationship should be 
log10(RA in km2) = M - 4.35 instead of log10(RA in km2) = M - 4.366. This change produces an 
approximately 4 percent increase in the rupture area for a given magnitude. Sensitivity calculations 
performed using the revised equation show that the 10-4 and 10-5 1 Hz spectral accelerations differ from 
those presented on FSAR (Rev 5) Figure 2.5.2-240 by about 0.1 percent. Note that the difference 
between Equation (H-1) and its corrected version does not affect the hazard from the distributed 
seismicity sources as these were developed using the epicentral distance adjustments given in EPRI 
(2004). 

 

2. As described in FSAR Section 2.5.2.7.2.6 “Results for the Savannah Site”, you modeled the 
Charleston regional and local sources using two different methods. First using “a series of closely 
spaced pseudo faults parallel to the northeast orientation of the zone and earthquake ruptures 
were models as occurring uniformly along these faults”. Second, an alternative approach was 
used “in which the source zone was filled with a grid of uniformly spaced points. At each location, 
magnitude-dependent ruptures were placed with the specified northeast orientation with a 
random location on the grid point. The “strict” boundary condition for the Regional and Local 
geometries was then imposed by forcing the ruptures to remain within the source boundary.” 
Please clarify which source model implementation was used for the modeling the effects of the 
Charleston regional and local sources at the Levy site. 

Response 

For the LNP site, the Charleston Repeated Large Magnitude Earthquake (RLME) source was modeled as a 
series of closely spaced pseudo faults with ruptures uniformly spaced along their length. This model was 
found to produce satisfactory matched to the hazard results presented in NUREG-2115 at sites located at 
large distances from the Charleston RLME (e.g. Chattanooga). Sensitivity calculations performed using 
the alternative model of the Charleston RLME source (uniformly spaced epicenters) show that the 10-4 
and 10-5 1 Hz spectral accelerations are larger than those presented of on FSAR (Rev 5) Figure 2.5.2-240 
by 0.4 percent and 0.5 percent, respectively. These results confirm that the hazard at large distances 
from the Charleston RLME source is not sensitive to details of modeling the distribution of ruptures within 
the source. 

 

DRAFT



3. In NUREG-2115, the Charleston RLME regional source is described being modeled as having two 
alternative fault rupture orientations (1) is parallel to the long axis of the source (northeast) with 
0.80 weight, and (2) is oriented parallel to the short axis of the source (northwest) with 0.20 
weight. Please verify that these are the orientations and weights used in your model computer 
files for the calculation of the Levy seismic hazard. 

Response 

The calculations for the LNP site presented in Subsection 2.5.2.7 of the LNP FSAR (Rev 5) were 
performed using only the northeast orientation for the Charleston RLME Regional Source zone with a 
weight of 1.0. This was based on the statement in NUREG-2115 that the hazard at the Savannah 
demonstration site showed only small sensitivity to the orientation of ruptures in the Regional source 
geometry and the use of only the northeast-southwest orientations produced higher hazard. Sensitivity 
calculations performed for the LNP site using a combined model with northeast ruptures weighted 0.8 
and northwest ruptures weighted 0.2 for the Regional source geometry show that the 10-4 and 10-5 1 Hz 
spectral accelerations are approximately 0.04 percent lower than those presented on FSAR (Rev 5) Figure 
2.5.2-240. 

 

4. NUREG-2115 lists the following moment magnitudes (M) as maximum magnitudes and (weights) 
for implementing the Charleston RLME source – M6.7 (0.1), M6.9 (0.25), M7.1 (0.3), M7.3 (0.25), 
and M7.5 (0.1). Please verify that these are the input parameters you coded into your model 
computer files for the calculation of seismic hazard at the Levy site. 

Response 

It is confirmed that the Charleston RLME source was modeled using the distribution for RLME magnitude 
listed in the question. Aleatory variability in earthquake magnitude for each case was modeled by a 
uniform distribution over the range ±0.25 magnitude units about the RLME magnitude. 

 

DRAFT




