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Mr. Distel, 
 
By letter dated March 12, 2013, Exelon Generation Company LLC submitted its flood hazard reevaluation 
report for Quad Cities Nuclear Power Station, Units 1 and 2 (ADAMS Accession Number ML13081A037).  
Based on a review of the submittal, the NRC staff has determined that the attached request for additional 
information (RAI) is required in order to complete its review.  As we discussed in our clarification call, the NRC 
staff requests that Exelon provide a response, or a schedule to provide a response, within 30 days of this 
email.  The NRC staff has determined that no security-related or proprietary information is contained herein. 
 
Sincerely, 
 
Victor Hall 
Senior Project Manager 
Japan Lessons Learned Division 
Office of Nuclear Reactor Regulation 
301-415-2915 
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Request for Additional Information 
Fukushima Lessons Learned Flood Hazard Reevaluation Report 

Quad Cities Nuclear Power Station Units 1 and 2  
(TAC Nos. MF1108 and MF1109) 

 
By letter dated March 12, 2013, Exelon Generation Company LLC (the licensee) submitted its 
flood hazard reevaluation report (FHRR) for Quad Cities Nuclear Power Station, Units 1 and 2 
(Agencywide Documents Access and Management System (ADAMS) Accession Number: 
ML13081A037).  By letter dated June 25, 2014, the U.S. Nuclear Regulatory Commission 
(NRC) staff provided a request for additional information (RAI) regarding the above referenced 
FHRR.  The licensee responded to this RAI by letter dated July 3, 2014.  On September 12, 
2014, the staff held a call with the licensee regarding the responses in the July 3, 2014, letter. 
 
The staff determined that additional information was necessary to complete its assessment of 
the licensee’s FHRR.  The staff is requesting clarification on the licensee’s responses to RAIs 
seven and nine, regarding the treatment of runoff from building rooftops, and the conservatism 
of the approach for the modeling of the vehicles barrier system (VBS) respectively.  The 
additional RAI is listed as RAI-7a and RAI-9a below. 

 
RAI-7a: Local Intense Precipitation – Precipitation onto Buildings 
 
Background: On page 6 of Enclosure 1 of the FHRR, the licensee notes that all active and 
passive drainage system components are considered blocked during the LIP event, in order to 
arrive at a conservative estimate of flooding.  The staff agrees that the assumption that surface 
drains are blocked, allowing water to flow to the ground, provides a conservative flooding 
estimate.  However, the assumption that roof drains are blocked, such that water is stored on 
parapet roofs, is not conservative with regards to flooding. 
 
In its RAI response, the licensee states that “water was allowed to pond on building roofs due to 
roof parapets, which assumes any roof drains are completely blocked.”  A significant portion of 
the land cover within the concrete security barriers is comprised of buildings.  Water ponded on 
the roofs could represent a substantial decrease in the overall water volume on the site.  While 
staff concurs that this methodology is conservative for evaluating the static loads on the building 
structures, this is not conservative for LIP flooding, since the runoff could flow to the ground. 
 
Request: 

1. Provide a building list and/or map denoting each building’s drainage system design in 
terms of whether the roof: 

a. Drains to the site surface; 
b. Drains to the underground drainage system, or; 
c. Precludes drainage and acts as storage. 

2. Describe the methodology used in the FLO-2D model to account for buildings that drain 
water from the roof to the site. 

3. Provide an analysis that shows the effect of allowing water falling on the roofs to drain to 
the site ground (i.e., without assuming water is stored on roofs). 
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RAI-9a: Local Intense Precipitation – Modeling of Concrete Security Barriers 
 
Background: In its RAI response, the licensee stated that “the use of the levee feature allowed 
for modeling of the gaps between the security barriers to accurately represent potential flow 
paths around and over the structures.”  Figure 1 shows several openings in the VBS.  However, 
the modeled levee feature does not appear to account for the numerous openings present along 
the VBS, especially along the East end of the site.  Additionally, based on discussions with the 
licensee, the staff understood that the water does not discharge past the barriers until the water 
surface exceeds the barrier height at which point water overtops and flows over the barrier, but 
not around the barrier.  Figure 1 shows multiple other VBS features that represent more 
sizeable openings that were not identified in the FLO-2D model.  The lack of VBS openings 
could create an artificial backwater effect in the model, which could reduce the volume of water 
conveyed within the VBS and reduce maximum flow depths.  

 
Additionally, staff identified width reduction factors (WRFs) of 0.1914, which were included 
along the FLO-2D levees (see the green lines surrounding the red levee lines in Figure 2).  
Based on discussions with licensee, the staff understood that the WRFs are used to account for 
the actual length of the barrier, as the modeled length within the cells is larger than the actual 
barrier.  However, there is no mechanism to account for flow in the gap areas (~3-4 ft. openings 
in Figure 1) between the barriers. 

 
Request: The staff requests that the licensee quantify and account for discharge passing 
through the gaps in the VBS.  The example gaps shown in Figure 1 are representative of similar 
gaps in other sections of the VBS.  The staff also requests that the licensee analyze the effect of 
water flowing through these gaps in the numerical model.  These gaps are denoted in green, 
adjacent to the red VBS, in Figure 2.  The licensee response should describe effects associated 
with discharge passing through the larger, vehicle-sized, gates and the smaller 3-4 foot gaps in 
the VBS. 
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Figure 1: Image of the Quad Cities site, with an example of the unmodeled VBS openings shown.  Additionally, an 
example of the ~3-4 ft openings can be seen in the top right portion of the zoomed image. 
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Figure 2: FLO-2D model including VBS.  Blue arrows indicate locations of VBS openings that were identified 

 


