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Gordon, 
 
Attached are some questions/topics of discussion for Wednesday’s meeting on hydrology.  NRR staff has a 
meeting later today with our PNNL contractor to see he has any additional questions/topics of discussion.  If so 
I will forward those on when we have them.  Thanks.   
 
Justin C. Poole 
Sr. Project Manager 
NRR/DORL/LPWB 
U.S. Nuclear Regulatory Commission 
(301)415-2048 
email: Justin.Poole@nrc.gov 
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The following questions to ask Tennessee Valley Authority (TVA) during 
the October 8th weekly public meeting for Watts Bar Unit 1 Power Plant 
LAR 

Watershed Hydrology 
 
TVA has indicated that 7,980 square-mile storm centered at Bull’s Gap is a control storm to 
generate Probable Maximum Flood (PMF) at the Watts Bar Unit 1 power plant.  As shown on 
Table 2.4-11, the main storm rainfall depths and the antecedent storm rainfall depths are both 
changed when compared to Table 2.4-5 of the previous Final Safety Analysis Report (FSAR) 
Amendment 9.   
 
Please explain why the same 7,980 square-mile storm rainfall depths are different from FSAR 
Amendment 9. 
Are the updated excess rainfall depths computed by the Antecedent Precipitation Index (API) 
method?  The API values need to be provided for review. 
In addition to those changes, are any watershed hydrological parameters changed in the 
updated submittal? 
If any of the watershed outlet hydrographs are changed and used as upstream inflow to the 
HEC-RAS model, please summarize those changes. 
Unit hydrographs are missing in the submittal.  Please add those hydrographs in the submittal. 
 
Please check your submittal regarding all missing Tables and Figures, for example Tables 2.4-4 
through 2.4-15, and Figures 2.4-2 through 2.4-10, etc.  They should be included for technical 
review. 
 
Please illustrate the procedures to determine the lag time, coefficients of hydrologic routing, and 
other hydrologic parameters in the HEC-HMS model.  On page E5-1, TVA presented item 13 
and abbreviated ARMA.  Please explain what “ARMA” stands for. 
 
  

River Hydraulics 
 
TVA showed Figures 2.4-16 and 2.4-17 as the results of calibrating the HEC-RAS model and 
adopted the observed data of 1973 and 2003 flood events. On those Figures the fluctuated flow 
rates computed by the HEC-RAS model indicate the simulation became unstable.  Please check 
the output of the HEC-RAS modeling results. Please explain how the computed flood elevation 
perfectly match the observed flood elevation at Watts Bar Dam although the flow rates varied in 
a saw-teeth pattern  Please answer this question and check the simulation instability for the 



other flow rates computed by HEC-RAS in the model calibration, including Figures 2.4-14 
through 2.4-17. 
 
Please explain a deviation as shown on Figure 2.4-14 (Sheet 4 of 5), which appears to indicate 
a bias between the observed data and the HEC-RAS simulation results.  Also, explain why the 
sharp variation of the flow rates at Watts Bar Dam results in smooth variation of the flood 
elevations as shown on Figure 2.4-17 (Sheet 1 of 2 and Sheet 2of 2.) 
 
 
 
On Figure 2.4-31, TVA shows the breach outflow relationship with the head water elevation for 
West Saddle Dike at Watts Bar Dam.  Please explain how the non-failure and failure curves 
were applied in the HEC-RAS model for the PMF event.  Please indicate the timing to breach 
the dike. 
 
 

Dam Stability and Breach 
 
As described in Section 1.0, “Summary Description”,  
(1) Page E1-2 of 38, 1st paragraph, the licensee stated that PMF for WBN-1 at the time of 
Operating License issuance was elevation 738.1 ft. 
 
(2) On page E1-3 of 38, 1st paragraph, it stated that, “as a result of the issues and updates 
associated with the WBN-1 hydrologic analysis, the PMF elevation at WBN site is increased … 
to 738.9 ft. [738.9 – 738.1 = 0.8ft =9.6”].  
 
(3)TVA stated that with Factor of Safety (F.S.) of 1.0, computational result in 1977 for Douglas, 
Cherokee, Ft. Loudon, Watts Bar, and Fontana was passed. However,  
(4) EMCB’s technical verification indicated that with and without cohesive strength along the 
dam base, there are only two dams that passed [Douglas and Ft. Loudon] while all others failed 
(under the condition of PMF at 738.1 ft.) 
 
(5)On page 2.4-32 (mark-up pages), under “Concrete Section Analysis”, the last two sentences 
of the 1st paragraph, the licensee states that: “Theoretical base cracking is allowed provided that 
the crack stabilizes, the resultant of all forces remains within the base of the dam, and adequate 
sliding factors of safety is obtained. The acceptance factors of safety for sliding are 1.3, where 
cohesion is not considered, and 2.0, where cohesion is considered”. 
 
Considering the above items (1) through (4), how can the F.S. as indicated in item (5) be 
achieved when item (3) indicates a F.S. of 1.0 exists and the PMF has increased as identified in 
item (2). 
 



As indicated on page E-10-2 through E-10-3 some dams will not fail due to 7,980 square–mile 
storm, but fail due to 21,400 square mile storm. Prove information to demonstrate that the 
21,400 square-mile storm is less limiting than 7,980 square-mile storm on the Watts Bar power 
plant. 
 
On page E10-3, TVA addressed Fontana is credited as stable without modifications.  Please 
indicate the computed dam safety values.  Are Wilbur, John Sevier, and the other dams 
upstream omitted from the description on page E10-3 because they failed? 
 
According to the insignificant change of the PMF elevation resulting from the replacement of 
SOCH model, the hydrostatic loadings should also experience insignificant change under 
previous estimated PMF condition.  Please assure that stability of the upstream dams has been 
re-evaluated as indicated in the submittals.  An independent reviewer’s summary should be 
submitted as part of the technical review. 
 
Is TVA still committing to replace the 1,900-feet-HESCO barrier on the Fort Loudoun Dam 
embankment?  This was not noted in the current submittal. 
 
On pages E4-3 and E4-5 of Enclosure 4, in Part b, TVA responded to NRC’s RAI and retained 
the historical information, safety factor 1.52 for the embankment of Watts Bar Dam.  This safety 
factor 1.52 is historical information and needs to be updated with the current PMF condition.  
Will this historical safety factor remain valid? Provide the documentation to support the  safety 
factor 1.52. 
 
 
 
 


