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This letter provides the Tennessee Valley Authority's (TVA) response to the Nuclear Regulatory
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TVA letter dated August 22, 2008
RAI Responses

Responses to NRC Request for Additional Information letter No. 090 dated Date July 29, 2008
(14) pages, including this list)

Subject: Surface Faulting as discussed in the Final Safety Analysis Report
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TVA letter dated August 22, 2008
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NRC Letter Dated: July 29, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.05.03-01

The BLN site is located near Eastern Tennessee Seismic Zone (ETSZ), which is one of the most active
seismic areas to the east of the Rocky Mountains. FSAR 2.5.1.1.4.2.4.2 notes that only limited
paleoseismic searches have been done by others in the ETSZ and the FSAR does not mention any
application of modem paleoseismic methods to perform systematic paleoliquefaction searches of the site
area in order to determine the severity and frequency of past seismic events. Please justify this apparent
omission or, if the field work was done, summarize and list the methods used and describe the findings
and conclusions that resulted.

BLN RAI ID: 1012

BLN RESPONSE:

The RAI pertains to the adequacy of paleoseismic searches/investigations performed to determine the
correlation of ETSZ earthquakes with possible paleoseismic features as discussed in FSAR
subsection 2.5.3.3 and referenced to subsection 2.5.1.1.4.2.4.2. The Bellefonte (BLN) COL paleoseismic
search/investigation included: (1) review of existing data for the 200-mile site radius and 25-mile site
radius; (2) existing data review augmented by field and imagery review for the 5-mile site radius; and,
(3) existing data review, detailed mapping, and subsurface exploration within the 0.6-mile site radius.
The field studies performed in the 5-mile and 0.6-mile radius included specific evaluation for possible
paleoseismic features including liquefaction, lateral spread, slope failure, and ground collapse.

The 200-mile and 25-mile Site Radius

With regards to review of existing studies for the 200-mile and 25-mile site radius, the FSAR states
"Detailed geologic studies focused on locating paleoseismic evidence of large magnitude prehistoric
events have only been conducted in limited areas." It further cites studies by Whisner (FSAR Section 2.5
Reference 293), which focused on evaluation of possible paleoseismic features in young alluvium and
terrace deposits in a 117-square mile area within the most seismically-active part of the ETSZ. The
Whisner study found no "concrete" [unequivocal] evidence of paleoearthquake deformation in the area
where such features are most likely to be developed. Paleoseismic features related to possible large
earthquakes from the ETSZ would be increasingly less likely to develop at greater distances from the
ETSZ

The only substantial area of accessible Quaternary fluvial deposits in the 200-mile site radius that
provides a reasonable opportunity to evaluate paleoliquefaction features is located in the upper Coosa
River watershed, more than 40 miles southeast of the BLN site, and about 20 miles south of the ETSZ.
Aerial and field reconnaissance performed in the Coosa River area for the BLN COL identified older
terrace remnants, estimated to be several hundred thousand to a million years old based on their height
and degree of soil profile development. These potentially could be investigated for paleoseismic features,
but advanced weathering of the terraces reduces their potential to provide unequivocal documentation of
paleoseismic features. Younger fluvial terraces in the Coosa River watershed that are not as disturbed by
weathering processes are judged to be too restricted in areal extent to provide good targets for useful
paleoseismic studies. The independent BLN COL Technical Advisory Group (TAG) concurred with this
assessment.

The 5-Mile Site Radius

In addition to the review of published regional studies within the 5-mile site radius, specific field
evaluations were performed as part of an unpublished preliminary investigation (FSAR Section 2.5
Reference 399) for the BLN site. These studies included a review of existing soil and rock mapping in

2



Enclosure
TVA letter dated August 22, 2008
RAI Responses

the 5-mile site radius that focused on younger sediments that would be most susceptible to liquefaction or
ground disturbance from paleoearthquakes. The preliminary investigation found that the areas that would
be underlain by such sediments are adjacent to, and within, the Tennessee River and Town Creek valleys.
Within the 5-mile site radius, these drainage valleys are inundated by Guntersville Reservoir, formed by
damming of the Tennessee River, and therefore are not accessible for investigation. These findings were
confirmed by the COL study, as discussed in FSAR Subsection 2.5.1.2.3.2.2. Other possible areas
underlain by Quaternary fluvial sediments were not found during aerial and field reconnaissance of the
5-mile site radius during the preliminary investigation and COL field studies, as shown on the 5-mile
Radius Geologic Map, FSAR Figure 2.5-228. FSAR Figure 2.5-293 shows the aerial reconnaissance
flight lines performed through the 5-mile radius for the COL program. Quaternary deposits outside of the
major river and creek valleys consist of generally thin, clayey colluvial and residual soil that are not
conducive to development and preservation of paleoliquefaction features. Therefore, on the basis of
comprehensive review and reconnaissance through the 5-mile site radius, no suitable geologic deposits
were found that represent possible targets for paleoseismic investigations. Possible further paleoseismic
studies in the 5-mile site radius are not expected to be useful to develop additional information for
evaluation of the earthquake history of the ETSZ.

The 0.6-Mile Site Radius

In addition to review of existing published and unpublished information, and field and aerial
reconnaissance in the 5-mile site radius, detailed field mapping and subsurface explorations were
performed in the 0.6-mile site radius. These detailed studies included specific review of potential
paleoseismic features, and included the following:

* Development of a detailed 0.6-Mile Radius Geologic Map (FSAR Figure 2.5-230);

" Soil and rock borings (FSAR Figures 2.5-325 and 2.5-327);

* Geologist detailed examination and logging of shallow test pits to depths of 5 to 20 feet
(FSAR Figure 2.5-328) ; and,

* Geophysical seismic refraction surveys performed in orthogonal arrays (FSAR Figure 2.5-326).

The results from these site explorations are documented in FSAR Subsection 2.5.4. No paleoseismic
features (e.g., liquefaction dikes or sand boils) were found in Quaternary soils encountered in these
explorations. The Quaternary soils typically consist of clayey residual soil or colluviums that are thin,
and overlie indurated Paleozoic Stones River Group bedrock that is not susceptible to earthquake-induced
ground failure and development of paleoseismic features. FSAR Subsection 2.5.4.7.1 provides specific
discussion of prior earthquake effects and geologic stability. FSAR Subsection 2.5.4.8 discusses the
results from a liquefaction screening evaluation of the residual soils within the 0.6-mile site radius, and
documents their low susceptibility based on the clay content and stiff condition of the soils. The
liquefaction analyses show that paleoliquefaction features are not likely to be developed within the
residual soils, and provide support to the conclusion that further paleoseismic studies within the 0.6-mile
site radius would not find evidence of paleoliquefaction features, but instead would provide further
support that such features that could be used to evaluate the ETSZ do not exist within the 0.6-mile site
radius.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

No COLA revisions have been identified associated with this response.
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ASSOCIATED ATTACHMENTS/ENCLOSURES:

None
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NRC Letter Dated: July 29, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.05.03-02

FSAR Section 2.5.3.2 indicates that "the location of these lineaments likely is related to large-scale
structural deformation that results in joint formation in the limestone bedrock." Because the joints
resulted from large-scale structural deforination, the joints can be penetrative and not related to the depth
of rock exposures. The FSAR also states that these joints caused the bedrock to become weaker
compared to the surrounding rocks and they also became areas of preferential ground water flow.
Describe the potential impact to the reactor foundation from the weakened bedrock developed from those
joints that are not exposed to the surface.

BLN RAI ID: 1013

BLN RESPONSE:

The RAI references an FSAR discussion specific to the two most-prominent, strike-perpendicular,
lineaments identified in the BLN 0.6-mile radius, designated Lineaments Nos. 2 and 14 on FSAR
Figure 2.5-291. These two lineaments both have surface traces over one mile long, and are considered to
reflect primary structural features in the bedrock. These lineaments were identified on the basis of
topographic expression; specifically they follow the axes of broad linear swales in the lowlands that
transition longitudinally into deep ravines through River Ridge. The valleys were localized by
differential weathering along a structural trend. The differential weathering is induced by localized
secondary fracturing, and preferential groundwater penetration/flow, along persistent primary bedrock
joint sets/fractures. The dramatic topographic expression of these two particular lineaments is thought to
have been enhanced by fluvial erosion along the weathered zone by paleo-drainages. Deep ravines in
River Ridge vary in width from several tens of feet, to about 200 feet. The widths of the ravines are
reflective of the width of the localized weathering zones along the lineaments.

Neither lineament passes through the Units 3 and 4 power block construction zone. The closest approach
of Lineament No. 2 to the construction zone is approximately 3,000 feet, and the closest approach of
Lineament No. 14 is about 1,500 feet. The distances between the construction zone and lineaments,
which are many times the maximum width of the localized weathering zone along the lineaments,
prevents any possible influence to the Units 3 and 4 plants from these features.

The possibility that a similar set of primary joints and fractures is present underneath the Units 3 and 4
power blocks is remote. These primary bedrock joints and fractures, as noted in the RAI comment, are
penetrative through individual rock formations. Therefore, they may be expected to penetrate to, and
daylight at, the ground surface with some recognizable differential weathering and surficial expression,
though not necessarily as dramatic as the identified lineaments Nos. 2 and 14. No strike-perpendicular
lineaments were identified within the power block construction zone. Additionally, localized weathering
along the primary lineaments develops progressively downward into the rock mass, and weathering
diminishes with depth. If other, undiscovered, primary lineament joints/fractures exist in the bedrock that
do not daylight at the surface, it is unlikely that significant weathering could occur along these features.
Our exploration of the power block construction zone shows that at depth, joints/fractures are typically
tight, and any intervening zone of massive rock that overlies a possible "buried" primary joint or fracture
would largely prevent significant weathering from occurring along such features.

Within the Units 3 and 4 power block construction zone, the COLA exploration program included a
network of borings, and borehole and surface geophysical surveys that did not encounter persistent open
primary joints of the scale expected in the rock mass below the surface traces of lineaments Nos. 2
and 14. The exploratory boring program included inclined borings, with the specific objective to
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demonstrate the absence of vertical or steep rock mass features below the plant reactor buildings.
Detailed examination and logging of recovered soil and rock core samples, combined with borehole
optical and acoustic televiewer surveys in selected boreholes (including the inclined borings),
demonstrate that persistent, open primary joints/fractures of the scale expected to underlie the major
lineaments do not exist under the BLN Units 3 and 4 power blocks. Conversely, the borehole program
shows that the rock mass becomes progressively more massive and competent with depth, and less-
persistent secondary joints/fractures that were encountered become less frequent and tighter with depth.
Accordingly, the degree of weathering is substantially reduced with increasing depth from ground
surface, and rock blocks and joint/fracture surfaces at and below the BLN Units 3 and 4 nuclear island
basemat elevations typically are fresh to slightly weathered. Detailed excavation mapping performed
during construction of the BLN Units 1 and 2 also demonstrates that bedrock is more massive, and less
weathered, with depth. Because it is unlikely that primary lineament-controlling bedrock joints/fractures
exist below the BLN Units 3 and 4 power blocks, there are no resulting adverse impacts to the plant
foundations from weakened bedrock related to such features.

In contrast to the lack of primary lineament features in the BLN Units 3 and 4 construction zone, less-
persistent minor lineaments and secondary joints/fractures do exist in the rock mass. These features are
discussed in FSAR Subsections 2.5.3.2.2.2 (Lineaments Nos. 4 and 12) and 2.5.4 (secondary
joints/fractures).

The upper surface, and uppermost several feet to several tens of feet, of bedrock encountered in the BLN
Units 3 and 4 construction zone borings exhibits a slight to moderate degree of weathering, and wide- to
moderately-wide joint/fracture spacing. Joints and fractures within this upper bedrock zone typically
either are bedding plane joints (mean bedding strike and dip of N45E, 17S), or a secondary set of
joints/fractures that strike northeast (mean azimuth N56E), and dip steeply to the northwest (mean dip
inclination of 73 degrees) (see FSAR Figure 2.5-298). These joints/fractures either typically terminate
with depth, or become tight, as evidenced by rock core percent recovery and Rock Quality Designation
(RQD) values typically above 90 to 95% (in many cases 100%) (e.g., FSAR Figures 2.5-330 to 2.5-338).
Additionally, optical and acoustic televiewer imaging of the boreholes confirmed that bedrock generally
is massive and tight, with few, tight joints/fractures below the uppermost weathered zone. This
assessment is consistent with the generally massive and tight rock mass conditions encountered during
excavation of the BLN Units 1 and 2 foundation excavations (e.g., FSAR Figures 2.5-307 and 2.5-308) in
the same Stones River Group rock sequence that extends under the BLN Units 3 and 4 construction zone.

For the purposes of evaluation of foundation bearing capacity and settlement, rock mass fracturing at
foundation levels was conservatively factored into the input rock strength and deformation properties by
applying the Hoek-Brown criterion as discussed in FSAR Subsection 2.5.4.2.3.3. The Hoek-Brown
criterion factors the "weakening" and "softening" effects of rock mass weathering and jointing/fracturing
with regards to in situ strength (shear strength) and deformability (modulus). Input for the Hoek-Brown
criterion included borehole RQD, optical and acoustic televiewer logs, review of Bellefonte Units 1 and 2
foundation excavation photographs, and laboratory testing results. Conservative bounds were applied to
the Hoek-Brown derived shear strength envelopes and in situ modulus estimates to factor rock mass
variability throughout the construction zone area. This approach, therefore, specifically addresses the
influence of the rock mass joints/fractures on foundation response, including possible rock mass features
that were encountered in borings but do not daylight at the ground surface. This also specifically
addresses the "potential impact to the reactor foundation from the weakened bedrock developed from
those joints that are not exposed to the surface" referenced in the RAI.

Based on the lineament and secondary rock mass joint/fracture evaluations, the rock at the BLN Units 3
and 4 basemat elevation is expected to be sound and tight without significant weathered or weak zones
that could pose a potential hazard to the plant foundations.
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This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

No COLA revisions have been identified associated with this response.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

None
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NRC Letter Dated: July 29, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.05.03-03

FSAR Section 2.5.3.2.2.2 states that lineament #12 represents a zone of enhanced weathering and erosion
associated with a high angle joint along which some minor shearing may have taken place and also
concludes that the joint does not continue into the power block construction. Please provide evidence
that lineament # 12, which is associated with a high angle joint, does not continue into the power block
construction zone for Unit 3. Also, please provide the basis for stating that minor shearing might have
taken place along the high angle joint.

BLN RAI ID: 1014

BLN RESPONSE:

Lineament # 12 was mapped on the basis of a straight topographic depression, and is shown on FSAR
Figure 2.5-29 1. The lineament is a relatively minor feature that has a mapped length of about 1,200 feet.
The southern end of the lineament is approximately 300 feet away from the boundary of the BLN Unit 3
power block construction zone. The ground surface topography and aerial imagery within this separation
zone show no evidence for the continuation of the lineament southward beyond the extent shown on
FSAR Figure 2.5-29 1.

To provide a higher level of confidence that the lineament does not continue along the same trend to the
BLN Unit 3 power block, a detailed investigation was conducted that included the following explorations
across the southward projected trace of the lineament:

0 Test pits Nos. T-1416 and T-1417;

o Angle boring B-1090;

e Geophysical surface seismic refraction surveys S-1509 and S-1507; and,

* Geophysical microgravity survey ML- 1.

The attached supplemental figure, "Exploration Detail - Lineament #12 Investigation" (Figure 2.5-309a),
shows the locations of the lineament investigations. These investigations were directed and reviewed by
geologists, and applied methods that could provide direct evidence for a possible bedrock joint/fracture
zone (borings and test pits), or detect zones of localized deeper weathering or bedrock surface depressions
formed above such a bedrock feature (geophysical surveys).

The explorations found that the bedrock is generally massive and typical of bedrock encountered in other
borings; no major joint or fracture zones were encountered. Additionally, the bedrock surface does not
exhibit a localized zone of deeper weathering (greater than typical variation in weathering depth) along
the projection of the lineament. Residual soil exposed in the test pit walls does not show shearing,
localized fissuring, or other indications of possible underlying open or faulted bedrock structures (FSAR
Appendix 2CC). These explorations therefore demonstrate that the lineament feature does not extend
southward into the BLN Unit 3 construction zone, and provide positive evidence for the absence of active
faulting or deformation along the lineament projection.

The FSAR discussion of possible shearing is based on descriptions of shearing and slickensides in the
logs of 1971-era boreholes (boring logs No. 75 and 78; also referenced as hole numbers W-30+00 and W-
18+00, respectively) from borings drilled parallel to Lineament #12 north of the BLN site. It is noted that
these borings were vertical and do not fall along the actual trace of the lineament. The reference to
possible shearing was included in the FSAR description to conservatively entertain the possibility that
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some shearing may be associated along, or proximal to, the lineament where it is mapped north of the
BLN Unit 3 construction zone.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

1. COLA Part 2, FSAR. Chapter 2, Section 2.5.3.2.2.2 (portion) will be revised from:

Investigations show that Lineament #12 represents a zone of enhanced weathering and erosion
associated with a high angle joint along which some minor shearing may have taken place. Based on
available data, the shearing may be associated with deformation that created the Sequatchie anticline in
late Paleozoic time. The joint does not continue into the power block construction zone.

To read:

Detailed investigations were conducted to document that the mapped Lineament #12 does not extend
southward to the Unit 3 construction zone. The investigations included an inclined boring, geophysical
surveys (refraction and microgravity), and two test pit excavations across the southward projected trace of
the lineament (Figure 2.5-309A). The explorations found that the bedrock is generally massive and
typical of bedrock encountered in other borings; no major joint or fracture zones were encountered.
Additionally, the bedrock surface does not exhibit a localized zone of deeper weathering (greater than
typical variation in weathering depth) along the projection of the lineament. Residual soil exposed in the
test pit walls does not show shearing, localized fissuring, or other indications of possible underlying open
or faulted bedrock structures (Appendix 2CC). These explorations therefore demonstrate that the
lineament feature does not extend southward into the Unit 3 construction zone, and provide positive
evidence for the absence of active faulting or deformation along the lineament projection..

Descriptions of shearing and slickensides were noted in the logs of 1971-era boreholes (boring logs No.
75 and 78; also referenced as hole numbers W-30+00 and W-18+00, respectively) from borings drilled
parallel to Lineament #12 north of the BLN site. It is noted that these borings were vertical and do not fall
along the actual trace of the lineament. The reference of possible shearing is included to conservatively
entertain the possibility that some shearing may be associated along, or proximal to, the lineament where
it is mapped north of the Unit No. 3 construction zone. This possible shearing may be associated with
deformation that created the Sequatchie anticline in late Paleozoic time, but is constrained to the area
north of the Lineament #12 explorations and, if present, does not continue into the power block
construction zone.

2. COLA Part 2, FSAR, Chapter 2, add new Figure 2.5-309a as in Attachment 02.05.03-03A

ASSOCIATED ATTACHMENTS/ENCLOSURES:

Attachment 02.05.03-03A - new FSAR Figure 2.5-309a
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NRC Letter Dated: July 29, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.05.03-04

Please explain the following statement in FSAR Section 2.5.3.6, "core samples from the Tellico Project..
showed the Knoxville fault as an unbroken sample at several locations."

BLN RAI ID: 1015

BLN RESPONSE:

This statement in FSAR Subsection 2.5.3.6, "core samples from the Tellico Project ... showed the
Knoxville fault as an unbroken sample at several locations" was paraphrased from FSAR Subsection
2.5.3.4 [page 2.5-57] of the 1986 FSAR for Bellefonte Units 1 and 2 (Reference 201). The statement
provides one example of evidence suggesting that structurally related major northeast-trending faults
within the Valley and Ridge Province are inactive. A more extensive excerpt from the 1986 FSAR,
printed below, provides other related examples.

Excerpt from Bellefonte Units 1 and 2 FSAR Subsection 2.5.3.4, TVA, 1986:

"TVA has drilled holes through some of the major faults in eastern Tennessee. Diamond core
borings at Chickamauga dam penetrated the Missionary fault, and the cores through the fault
zone were recovered unbroken. Upon being hammered, however, the core did break along
the fault. The fault was not simply "healed" or recemented with secondary deposits of calcite
or dolomite, but was a very tight contact along which apparently pulverized material had
recrystallized.

Core borings have been made through several of the Valley system of thrust faults in eastern
Tennessee. The Copper Creek fault was sampled by Law Engineering and Testing Company
near the Clinch River breeder reactor site and dated by potassium-argon methods as last
movement occurring 280-290 M.Y. + 0 M.Y. B.P. At the Tellico Project the Knoxville fault
was cored as an unbroken sample at several locations.

Therefore the evidence available from all the geologic studies that have been made suggests
that all Appalachian Valley faults are inactive."

The larger excerpt puts the statement into context, and explains the significance of unbroken core. Before
mentioning the Knoxville fault, the 1986 FSAR describes core from the Missionary fault at Chickamauga
dam. The core that crossed this fault was recovered unbroken. The fault was certainly present in the
core, but the pulverized material along the fault had recrystallized. The implication is that such
recrystallization takes time and is not characteristic of an active fault.

The reasoning behind the subject statement is that if the Knoxville fault were active, the borehole would
intercept shear zones and fractures where it crossed the fault, and the core would be recovered as loose
pieces broken along the shears and fractures. The fact that the core was unbroken where it crossed the
fault suggests that the fault was not active.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

COLA Part 2, FSAR, Chapter 2, Subsection 2.5.3.6 (portion) will be revised from:
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The Bellefonte Units 1 and 2 FSAR (Reference 201) concludes that structurally related major northeast-
trending faults within the Valley and Ridge Province are inactive based on: (1) detailed geologic mapping
investigations throughout the province in which no evidence of active faulting since the Paleozoic is
described, implied, or inferred; (2) dating of a sample from the Copper Creek fault near the Clinch River
breeder reactor site by potassium-argon methods that indicated last movement occurred 280-290 million
years ago (Ma); and (3) a core boring through the Missionary Ridge fault (at Chickamauga Dam) that
indicated that material had recrystallized along the fault and core samples from the Tellico Project that
showed the Knoxville fault as an unbroken sample at several locations.

To read:

The Bellefonte Units 1 and 2 FSAR (Reference 201) concludes that structurally related major northeast-
trending faults within the Valley and Ridge Province are inactive based on: (1) detailed geologic mapping
investigations throughout the province in which no evidence of active faulting since the Paleozoic is
described, implied, or inferred; (2) dating of a sample from the Copper Creek fault near the Clinch River
breeder reactor site by potassium-argon methods that indicated last movement occurred 280-290 million
years ago (Ma); (3) a core boring through the Missionary Ridge fault (at Chickamauga Dam) that
indicated that pulverized material had recrystallized along the fault; and (4) core samples from the Tellico
Project that showed the Knoxville fault as an unbroken sample at several locations, in contrast to core
from an active fault which is typically sheared and fractured.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

None
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NRC Letter Dated: July 29, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.05.03-05

FSAR section 2.5.3.7 states that "no significant zones of Quaternary deformation that would require
additional investigation are identified within 40 km of the site." In as much as this statement might imply
that there are "insignificant" zones of Quaternary deformation within 40 km of the site, please describe
these zones of Quaternary deformation, if any.

BLN RAI ID: 1016

BLN RESPONSE:

The term "significant" was used in the FSAR submittal as a qualifier with regards to the size or degree of
expression for Quaternary deformation features that could be detected by the literature searches and aerial
and field reconnaissance performed for the COLA. The level of investigation performed to evaluate
possible Quaternary deformation was sufficient to detect features that would be large enough to be
considered potential sources of damaging earthquakes or ground deformation. However, no Quaternary
deformation features, significant or otherwise, were found within 40 km of the site.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

COLA Part 2, FSAR, Chapter 2, Subsection 2.5.3.7 (portion) will be revised from:

No significant zones of Quaternary deformation that would require additional investigation are identified
within 8 km (5 mi.) or40 km (25 mi.) of the BLN site.

To read:

No zones of Quaternary deformation that would require additional investigation were identified within 8
km (5 mi.) or 40 km (25 mi.) of the site.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

None
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NRC Letter Dated: July 29, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 02.05.03-06

FSAR Section 2.5.3.2.1.3 states that faults within the basement appear to have controlled the location of
the Sequatchie Valley and Wills Valley thrust faults. Please explain how the subdetachment faults
controlled the Sequatchie Valley and Wills Valley faults and why modem seismicity has not shown the
concentration along the subbasement faults in the site vicinity.

BLN RAI ID: 1017

BLN RESPONSE:

The assertion that the subdetachment basement faults may have controlled the location of the Sequatchie
Valley and Wills Valley thrust faults is based on the relatively close spatial association of the fault ramps
with sub-detachment basement faults identified from interpretation of seismic reflection data as outlined
by Bayona and others (2003) and Thomas and Bayona (2005). The following statements allude to the
influence of pre-basement faults and elevation differences in the top of basement on the development of
thin-skinned structures.

"Along-and across-strike changes in thrust belt geometry are closely related to basement
structural relief beneath the thrust belt." (Bayona and others, 2003)

"In the Appalachians thin-skinned transverse.structures evolved in response to a transverse
basement fault and differences in the elevation of basement rock." (Bayona and Thomas, 2002)

"Small-separation (<1,500 feet, < 460 in), down-to-southeast normal faults displace the top of
basement beneath the Sequatchie and Wills Valley frontal ramps..." (Thomas and Bayona, 2005)

As noted in the FSAR, there is no evidence to suggest that either the Sequatchie Valley or the Wills
Valley thrust faults or nearby pre-detachment basement structures have been reactivated in the present
tectonic regime. As the reviewer notes, modem seismicity does not show a concentration along the
subbasement faults, or the surface thrust faults (FSAR Figure 2.5-294). We do note a gap in seismicity
between the Sequatchie Valley fault northwest of the BLN site and the Big Wills fault to the southeast.
There is no definitive answer regarding controlling influences of the pattern of seismicity in this area.
However, the lack of seismicity along the subbasement faults helps support the argument that these
features are not active under the current tectonic regime.

This response is PLANT-SPECIFIC.

ASSOCIATED BLN COL APPLICATION REVISIONS:

COLA Part 2, FSAR. Chapter 2, Section 2.5.3.2.1.3 will be revised from:

Based on interpretation of seismic reflection profile data, Bayona and others (Reference 406) and
Thomas and Bayona (Reference 256) identify faults within the basement below the detachment that
appear to have controlled the location of the Sequatchie Valley and Wills Valley thrust faults and folds
(Figure 2.5-220). The inferred subdetachment basement fault associated with the Sequatchie Valley
thrust fault is shown to lie at depth, approximately 2 to 3 mi. southwest of the site. The fault location is
based on correlations between picks on seismic lines that are located approximately 23 mi. and 33 mi. to
the northeast and southwest of the BLN Site, respectively (Figure 2.5-220). The closest distance of the
inferred basement fault in Wills Valley is approximately 19 mi. There are no seismicity alignments or
surface geologic evidence to indicate that these faults have been reactivated in the current tectonic stress
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field (Figure 2.5-294). No deformation or geomorphic features indicative of potential Quaternary activity
have been reported in the literature for these faults, and none were identified during aerial and field
reconnaissance.

To read:

Based on interpretation of seismic reflection profile data, Bayona and others (Reference 406) and
Thomas and Bayona (Reference 256) identify faults within the basement below the detachment that may
have influenced the location of the Sequatchie Valley and Wills Valley thrust faults and folds
(Figure 2.5-220). These basement faults are small-separation (<1,500 ft.) down-to-the-southeast normal
faults that produce relief on the top of the basement surface. The close spatial association of the
basement faults and the thrust faults suggests that this relief may have influenced the location of the
overlying thrust faults (References 256 and 406). The inferred subdetachment basement fault associated
with the Sequatchie Valley thrust fault is shown to lie at depth, approximately 2 to 3 mi. southwest of the
site. The fault location is based on correlations between picks on seismic lines that are located
approximately 23 mi. and 33 mi. to the northeast and southwest of the BLN Site, respectively
(Figure 2.5-220). The closest distance of the inferred basement fault in Wills Valley is approximately
19 mi. There are no seismicity alignments or surface geologic evidence to indicate that these faults have
been reactivated in the current tectonic stress field (Figure 2.5-294). No deformation or geomorphic
features indicative of potential Quaternary activity have been reported in the literature for these faults, and
none were identified during aerial and field reconnaissance.

ASSOCIATED ATTACHMENTS/ENCLOSURES:

None
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Attachment 02.03.05-03A
(2 pages, including this cover)

New FSAR Figure 2.5-309a

Exploration Detail - Lineament # 12 Investigation



Bellefonte Nuclear Plant, Units 3 & 4
COL Application

Part 2, FSAR
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