
1

Vogtle PEmails

From: Christian Araguas
Sent: Friday, July 11, 2008 11:26 AM
To: jtdavis@southernco.com
Subject: Discussion Topics for Hydrology Phone Call 7-11-08 
Attachments: Discussion Points for Vogtle Groundwater Modeling Call.doc

Here you go. 
 
Christian 



 
 
Hearing Identifier:  Vogtle_Public_EX  
Email Number:  80  
 
Mail Envelope Properties   (Christian.Araguas@nrc.gov20080711112600)  
 
Subject:   Discussion Topics for Hydrology Phone Call 7-11-08   
Sent Date:   7/11/2008 11:26:15 AM  
Received Date:  7/11/2008 11:26:00 AM  
From:    Christian Araguas 
 
Created By:   Christian.Araguas@nrc.gov 
 
Recipients:     
"jtdavis@southernco.com" <jtdavis@southernco.com>  
Tracking Status: None 
 
Post Office:     
 
Files     Size      Date & Time  
MESSAGE    32      7/11/2008 11:26:00 AM  
Discussion Points for Vogtle Groundwater Modeling Call.doc    28666  
 
Options  
Priority:     Standard   
Return Notification:    No   
Reply Requested:    No   
Sensitivity:     Normal  
Expiration Date:      
Recipients Received:     
  



1. Vogtle Groundwater Modeling Questions for Phone Call: 
a. Provide input and output files for the following model runs; Model 3, run 

305; Model 5, run 504; Model 6, run 612; and Model 7, run 708.  Review 
of these files will enable NRC staff (1) to check the improved modeling 
effort achieved by Southern (e.g., mass balance, convergence), (2) to 
better understand the modeling assumptions associated with key regions of 
the model domain, and (3) to evaluate the key elements of the conceptual 
model identified by Southern, (e.g., the high hydraulic conductivity region 
upgradient of Mallard Pond, the low hydraulic conductivity region in the 
southwest model quadrant, the five recharge zones). 

 
b. Provide a version of the baseline groundwater model (i.e., the model of the 

existing water table aquifer) that better honors the field data concerning 
both (1) the known groundwater high (which lies below the proposed 
cooling towers) and (2) the topography and flow within the tributary to 
Daniels Branch (which is to the west of the cooling tower area proposed 
for Units 3 and 4).  A key question before the NRC is whether changes in 
the hydrology necessary to cause a shift in the groundwater flow path are 
plausible.  Key to addressing that question is to begin with a plausible 
conservative representation of the existing system.   

 
The plausibility of a groundwater pathway to the west from the power 
block relies on whether the groundwater high could conceivably shift from 
its present day location toward, if not into, the proposed power block area.  
The magnitude of change to the model, (i.e., hydraulic conductivity of 
engineered backfill, infiltration rate throughout the area disturbed by 
construction), need only be sufficient to move the hydraulic high of the 
model from the cooling tower area toward the power block area.  Model 7 
places the hydraulic high substantially south of the cooling towers, 
roughly doubling the distance that the groundwater high would need to 
move.  Changes made to the model to represent the future conditions are 
in the vicinity of the power block and cooling tower areas (i.e., 
construction zone), and, hence, in the immediate vicinity of the present-
day groundwater high.  With the simulated present-day groundwater high 
removed from this region, the model changes can not directly impact the 
simulated groundwater high. 
 
The fidelity of the model with respect to simulation of the tributary to the 
Daniels Branch is also of concern.  According to the wetland report 
submitted by Southern (see January 2007 submittal), the tributary to 
Daniels Branch that lies to the west of the cooling tower area includes 
segments of ephemeral stream (adjacent to OW-1007), and wetland and 
perennial stream.  The perennial stream is upstream of Lower Debris 
Basin 2.  The baseline model could exhibit groundwater flow toward each 
of these segments of the stream during the wetter period of the year, (e.g., 
March), and should do so for the perennial stream segment.  In the real 



setting based on groundwater observations, groundwater flow occurs from 
the proposed cooling tower area to the tributary to Daniels Branch; 
however in the simulated setting it does not.  Furthermore, the 
potentiometric surface shown for Model 7 (see Figure 50) suggests that 
groundwater flow occurs across or through the streambed and continues in 
a northerly direction even though the topographic data suggests the 
streambed is below the groundwater level in this vicinity.  For some 
reason the groundwater does not appear to acknowledge the presence of 
the streambed.  The perennial stream segment may be better represented 
by a constant head boundary condition rather than a “drain.” 

 
c. Provide a further review of the assignment of infiltration rates with special 

attention to the potential for higher infiltration in the immediate vicinity of 
the groundwater high which occurs beneath and adjacent to the proposed 
cooling towers for Units 3 and 4.  The presence of highs or lows in the 
potentiometric surface of an aquifer suggests sources or sinks of 
groundwater, respectively.  In the case of a broad region of uniform 
hydraulic conductivity, the presence of a groundwater high suggests a 
topographic high or a greater amount of infiltration.  The region of interest 
is an area that was reshaped during construction of the existing units, and 
as a result it is relatively flat and may present an opportunity for minimal 
runoff and maximum recharge.  In addition, the presence of asphalt 
roadways and concrete pads may contribute to runoff to areas prone to 
infiltration (unlined ditches, water retention basins) with infiltration rates 
locally approaching if not exceeding precipitation because of the 
collection area aspect of ditches and basins.  

 
d. Based on the improved baseline model incorporating the further review of 

infiltration rate assignments – this would be the most plausible 
conservative conceptual model of today’s site - provide an analysis of (1) 
the magnitude of change in hydraulic conductivity, if any, that would 
cause a groundwater flow path to exist to the west or southwest from the 
power block area, (2) the spatial distribution and magnitude of infiltration 
rate changes, if any, that would cause a groundwater flow path to exist to 
the west or southwest of the power block area, and (3) combinations of the 
above.  These results would form the basis for a suite of post-construction 
simulations.   
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