From: Jan Mazza

To: <JTDavis@southernco.com>

Date: 2/25/2008 4:28:48 PM

Subject: Site Audit Bechtel - March 4, 2008

cc: "Christian Araguas" <CJA2@nrc.gov>,"Stephanie Coffin"

<SMC1@nrc.gov>,"Mark Thaggard" <MXT3@nrc.gov>

Jim,
Attached is a list of groundwater modeling issues that our staff would like to discuss at the March 4, 2008 meeting.
The list of persons attending the meeting is below.

Jan Mazza NRC
Mark Thaggard NRC
Hosung AHN NRC
Goutan Bagchi NRC
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Charlie Kinkaid PNNL
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Date: 21 February 2008

To: Hosung Ahn

From: Charley Kincaid

Subject: Review of South Nuclear Company’s submitted groundwater modeling of

the Water Table aquifer at the VEGP Site

The following general notes and comments summarize our initial review of the modeling
achieved by SNC.

General Notes and Comments:

1.

Vogtle Groundwater Model installed and reviewed — per files received January 23
via e-mail message from Chris Cook, NRC. The files consist of three simulation
“cases” that are described in Section 2.4.12 of the application plus two simulation
variants that are not included in the document. All simulation cases have both
“Existing” and “Future” variants. Thus, a total of 10 simulations were received.
The cases that are not discussed in Section 2.4.12 were viewed, but not assessed
in detail because of the fact that they are not described in the document. Files
were generated by Visual Modflow version 4.2.0.151 (Schlumberger Water
Services, Waterloo, Ontario, Canada) and were reviewed with version 4.2.0.153.
All simulation variants consist of a single layer model with non-uniform lateral
grid spacing and a deformed grid in the vertical direction. However, based on the
shapefile “map” data set for the top of Blue Bluff Marl (included in some
simulation model files, such as Case 1 Existing) and the model data set
representing the bottom of the Water Table Aquifer, it would appear that the
model does not duplicate in good fidelity the primary structural feature of the
VEGP Site. It is also noted that an expected subcrop of Blue Bluff Marl above
the water table to the north of VEGP Units 1 and 2 is not included in the model
configuration.

The cases presented would appear to be a sequence of successively improved
calibrations or attempts to do so. These might be described as a sequence of
calibrations leading to a preferred model. However, the goal is to consider
plausible alternative conceptual models that are fundamentally different than a
preferred model in some way, but nonetheless consistent with the available data
and observations of system behavior. The fundamental differences that should be
considered are those that might influence our judgment regarding the safety of the
proposed facility, (e.g., that might result in faster transport or transport in a
different direction).

The saturated conductivity zonation represented in the cases involves a single-
layer aquifer and ranges from (1) two zones (i.e., high conductivity for engineered
backfill, and lower conductivity elsewhere, to (2) three zones (the third zone
being one added in the immediate vicinity of Mallard Pond), and to (3) a single
layer model with the “everywhere else” zone divided in two along a line through
the center of the VEGP site from southwest to northeast. Note, the latter case was
provided in the files, but not used in the Rev. 3 of the application. The “Future”



cases modify the hydraulic conductivity distribution by adding zones for high
conductivity backfill material under reactors for Units 3 and 4. The sequence
appears to be an attempt to successively improve the calibration and is not a suite
of plausible alternative conceptual models.

The saturated conductivity assigned to the engineered fill could be conceptualized
in at least two ways; (1) assigned saturated conductivity as measured and
previously presented in the ER and SSAR because measurement scale and model
scale (e.g., cell size) are similar, and (2) scaled saturated hydraulic conductivity to
represent the hypothetical scale-up value proposed by SNC.

The infiltration zonation is represented in the cases with a single value for the
entire model except at the post-construction areas of Units 1 and 2 (including the
cooling towers), which are assigned zero recharge. However, no changes to the
recharge zonation are implemented in the proposed construction zones of Units 3
and 4. Thus, the “Future” cases fail to examine alteration of recharge after
construction of Units 3 and 4. One simulation variant does assign zero infiltration
to areas where Units 3 and 4 reactors and cooling towers are proposed to be
located, but this simulation variant is not included in the Rev 3 application. None
of the alternatives examine the potential for gravel covered and essentially
vegetation-free regions having substantially higher recharge than that associated
with pre-construction conditions.

There is no discussion of model calibration in the Section 2.4.12 of the
application, and there is a systematic error in each of the calibrations. All
comparisons between field observations and modeled values of groundwater
levels on the Mallard Pond drainage side of the model show a higher modeled
value than observed value. All comparisons of groundwater levels between field
observations and modeled values on the Telfair drainage side of the model show a
lower modeled value than observed value. One may assess this calibration error
as being conservative with respect to the direction of flow (i.e., if flow goes
toward Mallard Pond even when the simulation head results in the direction of
Mallard Pond are higher that the observed value, then a more correct calibration
would undoubtedly flow in that direction). However, there are two problems with
such an assessment. First, this systematic error in calibration is an indication that
the model is not correctly conceptualized. Second, the systematic error in
calibration means that the hydraulic gradient produced in the simulation is too
low, and, hence, any travel time calculations will be substantially incorrect and
non-conservative (i.e., the simulated travel time will be longer than the observed
gradient would imply.)

In the three cases presented, there are model cells that go dry during the
simulation. Similarly, there are cells that indicate flooding in some areas. The
dry cells are in the vicinity of the expected Blue Bluff Marl outcrop above the
water table, which is north of VEGP Units 1 and 2; however, the dry cells do not
appear to represent the entire outcrop. Cells that go dry and those that flood are
indications that the conceptual model being simulated needs to be reworked.

Note also that the appearance of “dry” and “wet” cells within the simulation may
indicate a misrepresentation of the structure.



9.

10.

1.

12.

13.

14.

The flow balance of the three cases is quite varied, and does not appear to
represent solutions to well posed models. For example, the flow balance of Case
1 Future exhibits a 70% discrepancy, that of Case 2 Future exhibits a less than 1%
discrepancy, and that of Case 3 Future exhibits a 75% discrepancy. Such
information would argue against these cases being plausible alternative
conceptual models of the Water Table aquifer. Note that incremental changes in
starting and boundary conditions result in widely varied flow balance results,
indicating an incorrect model configuration.

There are questions about the boundary conditions used to represent the streams
in the model. The unnamed stream and Daniels Branch may be appropriately
modeled by a “drain” boundary condition provided the applicant has data or
knowledge of its ephemeral character. However, two other streams on the Telfair
watershed side of the model appear to be spring fed (see the 1971 water table
aquifer contour map in the FSAR of Units 1 and 2). These streams may be better
represented by “river” boundary conditions, especially during a “March” or spring
period of the year. Also, the location and topography of the upper reaches of the
unnamed stream that feeds the Daniels Branch could be greatly improved based
on local topography and would likely lead to improved calibration to nearby field
observations.

What we want to see in plausible alternative conceptual models are models that
do not violate the data, and, given the simplifications they embody, models that
are arguably conservative representations of the site. The three cases presented
are not plausible alternative conceptual models of the site.

Regarding the movement of tracer particles from the proposed VEGP Units 3 and
4, it is important to examine origins anywhere within the entire power block area.
Examining start locations only in the immediate vicinity of proposed Units 3 and
4 is not adequate. The ESP assumes reactor facility locations anywhere within the
power block area.

The model is insufficiently documented (e.g., basis for boundary conditions,
calibration, sensitivity, etc.). For example, assuming calibration has been done
and needs to be documented, then the accepted procedures followed to complete
the calibration need to be described. This would include some quantitative
assessment of the results of the calibration.

The model fails to consider the transient nature of the system. There needs to be a
valid technical rationale for accepting a steady state model. No rationale was
provided for using a steady-state model, nor for the selection of March 2006 as
the appropriate observed hydraulic heads to use for calibration. Does the seasonal
variation in recharge drive this aquifer system to be dynamic or transient over an
annual cycle?
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