
Tennessee Valley Authority, 1101 Market Street, LP 5A, Chattanooga, Tennessee 37402-2801

August 12, 2008

10 CFR 52.79
U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

In the Matter of ) Docket No. 52-014 and 52-015
Tennessee Valley Authority )

BELLEFONTE COMBINED LICENSE APPLICATION - RESPONSE TO REQUEST FOR
ADDITIONAL INFORMATION - GROUNDWATER

Reference: Letter from Joseph Sebrosky (NRC) to Andrea L. Sterdis (TVA), Request for
Additional Information Letter No. 072 Related to SRP Section 02.04.12 for the
Bellefonte Units 3 and 4 Combined License Application, dated July 16, 2008

This letter provides the Tennessee Valley Authority's (TVA) response to the Nuclear Regulatory
Commission's (NRC) request for additional information (RAI) item included in the reference letter.

A response to the NRC request in the subject letter is addressed in the enclosure which does not
identify any associated changes to be made in a future revision of the BLN application.

If you should have any questions, please contact Phillip Ray at 1101 Market Street, LP5A,
Chattanooga, Tennessee 37402-2801, by telephone at (423) 751-7030, or via email at
pmray@tva.gov.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on this JLday of A\1 , 2008.

J*A~ A. Bai ley
Vc4 President
Nwear Generation I~velopment
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J. P. Berger, EDF
J. M. Sebrosky, NRC/HQ

E. Cummins, Westinghouse
S. P Frantz, Morgan Lewis
M.W. Gettler, FP&L
R. Grumbir, NuStart
P. S. Hastings, NuStart
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M.C. Kray, NuStart
D. Lindgren, Westinghouse
G. D. Miller, PG&N
M.C. Nolan, Duke Energy
N. T. Simms, Duke Energy
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B. Hughes/NRC/HQ
R. G. Joshi, NRC/HQ
R. H. Kitchen, PGN
M.C Kray, NuStart
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Responses to NRC Request for Additional Information letter No. 072 dated July 16, 2008
(5 pages, including this list)

Subject: Groundwater as detailed in the Final Safety Analysis Report

RAI Number

02.04.12-07

Date of TVA Response

This letter - see following pages

Attachments / Enclosures

Attachment 02.04.12-07A
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NRC Letter Dated: July 16, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.04.12-07

Describe how the applicant determined that the conceptual site model of the subsurface environment of
the Bellefonte site is the most conservative conceptual model that is plausible for this site. This
description should focus on the process that was used for the determination rather than the details of the
resulting site model, which are discussed elsewhere in the application. Examples of elements that may be
relevant to this description (but were not necessarily required) include: work plans for site
characterization; management controls and processes for implementation of work plans; kinds of
technical specialists involved in developing the model, and how they interacted; iterative processes for
improving the model based on field evidence; reviews of technical literature; generally accepted
conceptual models of the depositional environments in which the subsurface materials were formed;
mathematical or computer models of groundwater levels and flow; processes used to integrate different
kinds of evidence into comprehensive models; exploration of possible extreme conditions, for example
the widest plausible range of groundwater flow directions, and the conditions under which reversals of
flow direction may occur; sensitivity analyses; and the process used for preparing the final description of
the conceptual model.

BLN RAI ID: 704

BLN RESPONSE:

The conceptual site groundwater model development began with the proposal-phase research. Historical
information and web-based research were used to develop the preliminary data needs requirements. This
research resulted in a basic understanding of the site geology, groundwater, and surface water regime.
This information was based on historic reports, dating back to the 1970's, developed from a long history
of subsurface investigations that had been performed at the BLN site during the investigations related to
the licensing of the existing Units 1 and 2. For example: various Environmental Impact Statements
(EISs), trisodium phosphate land applications, and diesel fuel releases from the onsite above-ground
storage tanks. This information regarding the geology and hydrology were used to develop a preliminary
groundwater conceptual model and a data collection plan. The hydrology data collection plan closely
interfaced with the geologic characterization work plan to maximize the correlation between the data
acquired.

Review of Preliminary Information

Preliminary information revealed the site groundwater to be unconfined aquifer within the limestone
bedrock, overlain by a thin clayey soil, with deeper pockets of weathering. The initial groundwater well
installation plan was developed on this basis. Groundwater wells previously installed at the site consisted
of screened wells installed in the soils, or near top of bedrock, or open boring, deep bedrock wells with
surface casing only. Groundwater wells for the current investigation were designed to test groundwater
conditions in distinct intervals within the soil, epikarst, and deeper bedrock. Expectations were to
confirm past interpretations (wells in a cluster should equilibrate to near same levels) and provide a
method to determine vertical hydraulic gradients. Groundwater monitoring wells were installed near a
geotechnical boring to make use of the lithology descriptions for setting of well screens in a fractured or
weathered zone.

Field Operations and Investigation

As wells were installed, close coordination with the geotechnical investigation was maintained and
monitoring well locations were moved or added to investigate additional areas of interest discovered
during the geotechnical boring program. Following the installation and development of the groundwater
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monitoring wells, gauging activities reported a wide variation in water levels within most wells of a
cluster. Some clusters did equilibrate to nearly the same level within each well; however, most had at
least one well that was dry (no water developed or water in end cap of the well only), showed very slow
equilibration to static conditions, or had water levels that did not change over the course of the monitoring
period. This led to a refinement of the groundwater conceptual model as a poorly developed karst system
with groundwater flowing through a complex bedrock system that had connected, partially connected, and
unconnected fractures, bedding planes, and small voids.

Additional Research and Consultation

Additional research was conducted to find industry wide reports and studies that were similar to the
conditions found at the BLN site; however, with the exception of generic information regarding karst and
groundwater assessments in high flow, large conduit systems, little site-equivalent modeling data was
discovered.

Review of local remediation and groundwater investigation reports with releases to the limestone mostly
assessed groundwater flow within large conduit, karstic systems showing higher development of voids
and conduits and were not equivalent to subsurface conditions found at the BLN site.

To further gain insight on the best method to characterize the subsurface groundwater flow, consultations
were conducted with a nationally recognized expert in karst groundwater systems. Traditional karst
investigation methods, such as dye trace studies, were discussed; however, they were not recommended since
there are no clear indications of natural springs, or other discharge points.

Initial Groundwater Model Assessment

Karst systems, in general, are difficult to fully characterize simply by monitoring wells and borings, due to
the unknown fracture and void flow pathways. Therefore, an alternative approach was chosen which utilizes
available characterization data from site investigations, both current and historic, and then assumes a "worst-
case" approach to definition of the groundwater pathway characteristics in a conservative manner.

As discussed in the BLN response to NRC RAI Number 02.04.12-02, "The representation of the subsurface
aquifer as an equivalent 'porous media' is based on the concept that a poorly defined karst system, as
found at the BLN site, shows similar properties to, and can be simulated as, movement in a granular
media. To account for the inherent unknown conditions (fracture pathways) beneath the surface, the
conservative approach of a worst-case scenario (groundwater flow through a postulated single fracture)
was employed to "simplify" the complex groundwater pathways in a conservative manner."

Based on the availability and amount of current/historic data, a "worst-case" approach at the BLN site would
allow characterization of the groundwater flow related impacts in a more time efficient manner with
sufficient rigor to permit a conservative treatment of site response to groundwater flow and postulated
accidents involving release of radioactive contaminants. The "worst-case" approach would be considered
more conservative than the actual groundwater pathways, since the actual pathways would be much more
tortuous and result in longer transport times and lower hydraulic conductivities (kh), of the fractures/joints.

The worst-case method uses assumptions, based on actual, infer-red, and theorized groundwater and
subsurface conditions, to provide a groundwater flow analysis which would be more conservative than the
anticipated actual subsurface conditions. The worst case method employed the following characteristics:

" Assumes direct (straight-line) groundwater flow,

" Uses conservative short distance from source to closest body of surface water, spring, or
groundwater user,

" Utilizes groundwater flow velocities calculated using the highest hydraulic conductivities and the
lowest plausible formation porosity, which would be more conservative than the actual values.
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At the BLN site, extensive site groundwater investigations, both current and historic, have produced large
amounts of data concerning subsurface properties that was useful in producing a model for the worst-case
evaluation; however, as previously stated, the site exhibits a lack of springs and other outflow features
making determination of the actual groundwater discharge point (or points) and pathways difficult.

Potential Pathway Scenarios Considered

Four likely groundwater transport scenarios were theorized which may constitute possible "worst case"
conditions. These transport pathways are illustrated in Attachment 02.04.12-07A (Figure RAI-704-1) and
described as follows:

Path #1: Unit #3 direct fracture to Town Creek

This scenario postulates groundwater flow in a joint/fracture running from Unit 3 to the nearest location
along Town Creek Embayment. Discharge would be direct to the water of the creek with a travel length
of 1,600 feet.

Path #2: Unit #4 direct pathway to the Intake Structure channel

This scenario postulates groundwater flow in a joint/fracture running from Unit 4 to the intake structure
channel. Discharge would be direct to the water of the creek with a travel length of 2,600 feet. The
released contamination would then travel in the surface waters of the intake structure channel and enter
the Guntersville Reservoir.

Path #3: Unit #4 along the strike-oriented dissolution zone to the spring

Based on the previous literature and the latest subsurface investigation, pits and pinnacled areas of deeper
bedrock dissolution exist along a strike-oriented zone running from northeast to southwest between the
existing BLN structures and the base of River Ridge. The dissolution zone appears to be discontinuous
in the area of the proposed plants; however, it appears well developed to the south of the existing cooling
towers. This scenario postulates groundwater flow within this dissolution feature running from Unit 4 to
a reported spring or seep on the southwestern adjoining property. Discharge from the spring/seep would
then flow through a marshy/wetland area and enter Guntersville Reservoir. If the waters followed this
pathway, the travel length would be 8,125 feet (1.5 miles). The released contamination would then travel
in the surface waters of the Guntersville Reservoir.

Path #4: Unit #3 to the private groundwater users on the northwest side of Town Creek Embayment

This scenario postulates groundwater flow in a joint/fracture running from Unit 3 to the private
groundwater wells supplying the residences on the northwest side of the Town Creek Embayment. No
impacts to the on-site monitoring wells were considered as none are anticipated to become a groundwater
supply source. Discharge would be direct to the nearest well and a travel length of 3, 100 feet.

Potential Pathway Scenario Evaluations

Each of the potential pathways was assessed for plausibility and to determine which of the scenarios
would produce a conservative, plausible model for groundwater flow at the BLN site. The assessment
results are as follows:

Path #1: Unit #3 direct fracture to Town Creek

Of the 4 scenarios considered, Path #1 was determined to be the most conservative pathway. Due to its
shortest distance it would yield the shortest travel time to reach the nearest surface water body and any
potential surface water users.

Path #2: Unit #4 direct pathway to the Intake Structure channel

This pathway was determined to be less conservative than Path #1. The longer travel time would allow
additional time for decay and adsorption of any release from Unit #4. Further analysis determined a
groundwater divide exists between Unit #4 and the intake structure which effectively prevents
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groundwater from Unit #4 to travel to the intake structure (see also the TVA to NRC Letter dated
June 12, 2008; Response to NRC Information Needs - Hydrology, Item H-8 (ML 081760091), and
TVA to NRC Letter dated July 23, 2008; NRC Hydrology Related Site Visit Trip Report).

Path #3: Unit #4 along the strike-oriented dissolution zone to the spring

This pathway was considered implausible. Groundwater potentiometric gradient evaluations from the
2006/2007 pre-COL application field studies (FSAR Figures 2.4.12-214 through 2.4.12-217), determined
that the hydraulic gradient for groundwater along this postulated pathway, between the cooling towers
and the proposed BLN Units #3 and #4 is towards the north or northeast, which is in the opposite
direction of this pathway.

Path #4: Unit #3 to the private groundwater users on the northwest side of Town Creek Embayment

This pathway was likewise considered implausible. The 1961 groundwater survey, shown in FSAR
Figure 2.4.12-204, depicted groundwater flow on both sides of the Town Creek Embayment moving
towards the Town Creek Embayment. This resulted in the determination that groundwater flow from the
BLN site would not impact the wells on the opposite side of Town Creek Embayment. Further
discussion of this issue and determination of non-plausibility of the flow path is included in the BLN
responses to NRC RAI Nos. 02.04.12-02 and 02.04.13-01.

Conclusion

Based on the analysis and consideration of these scenarios, it was determined that Path #1 would result in a
conservative, plausible groundwater model that would allow assessment of the complex karst subsurface
pathways in a simple, yet conservative manner.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

No COLA revisions have been identified associated with this response.

ATTACHMENTS/ENCLOSURES:

Attachment 02.04.12-07A: Figure RAI-704-1: Evaluated Groundwater Migration Pathways
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Attachment 02.02.12-07A

Figure RAI-704-1: Evaluated Groundwater Migration Pathways



Path #1: Unit #3 direct to Town Creek Embayment

Path #2: Unit #4 direct to Intake Structure Channel

Path #3: Unit #4 along dissolution feature to spring
Path #4: Unit #3 direct to groundwater well on the
northwest side of Town Creek Embayment
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Figure RAI-704-1: Evaluated Groundwater Migration Pathways


