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References: 1) PSEG Power, LLC Letter No, ND-2012-0031 to USNRC, Submittal
of Revision 1 of the Early Site Permit Application for the PSEG Site,
dated May 21, 2012

2) RAI No. 63, SRP Section: 02.05.01 - Basic Geologic and Seismic
Information, dated August 13, 2012 (eRAI 6584)

The purpose of this letter is to provide a response to the request for additional
information (RAI) provided in Reference 2 above. This RAI addresses the Basic
Geologic and Seismic Information, as described in Subsection 2.5.1 of the Site Safety
Analysis Report (SSAR), as submitted in Part 2 of the PSEG Site Early Site Permit
Application, Revision 1.

Enclosure 1 provides our response for RAI No. 63, Question No. 02.05.01-19. Our
response to RAI No. 63, Question No. 02.05.01-19 will result in a revision to the SSAR.
Enclosure 2 contains the proposed revisions of the SSAR. Enclosure 3 includes the
new regulatory commitment established in this submittal.

If any additional information is needed, please contact David Robillard, PSEG Nuclear
Development Licensing Engineer, at (856) 339-7914.
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I declare under penalty of perjury that the foregoing is true and correct. Executed on
the 25th day of September, 2012.

Sincerely,

James Mallon
Early Site Permit Manager
Nuclear Development
PSEG Power, LLC

Enclosure 1:

Enclosure 2:

Enclosure 3:

Response to NRC Request for Additional Information, RAI No. 63,
Question No. 02.05.01-19, SRP Section: 02.05.01 - Basic Geologic and
Seismic Information
Proposed Revisions Part 2 - Site Safety Analysis Report (SSAR),
Subsection 2.5.1 - Basic Geologic and Seismic Information
Summary of Regulatory Commitments

cc: USNRC Project Manager, Division of New Reactor Licensing, PSEG Site
(w/enclosures)
USNRC Environmental Project Manager, Division of New Reactor Licensing
(w/enclosures)
USNRC Region I, Regional Administrator (w/enclosures)



PSEG Letter ND-2012-0050, dated September 25, 2012

ENCLOSURE 1

Response to RAI No. 63

Question No.
02.05.01-19



Response to RAI No. 63, Question 02.05.01-19:

In Reference 2, the NRC staff asked PSEG for information regarding the Basic Geologic
and Seismic Information, as described in Subsection 2.5.1 of the Site Safety Analysis
Report. The specific request for Question 02.05.01-19 was:

Supplement to RAI 42, Question 02.05.01-1
In the response to RAI 42, Question 02.05.01-1 (ML120120518), regarding origin
of the regional Fall Zone separating the Piedmont and Coastal Plain
physiographic provinces, information prepared for the North Anna ESP
application (ML042800292) was cited as the basis for concluding that the Fall
Zone is non-tectonic in origin and developed due to differences in erodability of
rock units in the Piedmont and Coastal Plain. The cited reference addresses the
seven Fall lines of Weems (1998), not the regional Fall Zone, although a single
fall line (i.e., the easternmost Tidewater fall line) may coincide with a segment of
the Fall Zone in the site region. PSEG ESP application (Revision 1), SSAR
Section 2.5.1.1.4.2.5.3 (pg 2.5-31) acknowledges that the Fall Lines of Weems
(1998) are not the same as the regional Fall Zone. Therefore, using the North
Anna ESP information as the basis for concluding that the Fall Zone is non-
tectonic in origin may conflict with the PSEG ESP application SSAR.

The response also cited Karner and Watts (1982) and Wyer and Watts (2006)
and implied that regional geophysical data (e.g., regional gravity) indicates
arches and embayments occurring adjacent to the Fall Zone formed due to
differential sediment loading. The pertinent information used to suggest an
origin for these features based on regional geophysical data was not
summarized.

Finally, the response stated that, although an apparent spatial correlation
suggests secondary faulting associated with the Fall Zone near the Belair fault
in Georgia (Prowell, 1988), this correlation is an artifact of the geologic setting
and likely represents a sampling bias. The response also cited Cumbest and
others (2000), who discussed a region miles from the Fall Zone that was
likewise interpreted to support the sampling bias concept. No information was
provided to explain how these two examples support the sampling bias concept.

In order for the staff to assess information interpreted to indicate a non-tectonic
origin for both the Fall Zone and arches and embayments occurring adjacent to
the Zone, in compliance with 10 CFR 100.23 and in conformance with NUREG-
0800, Section 2.5.1 ("Basic Geologic and Seismic Information'), please clarify
the initial response to RAI 42, Question 02.05.01-1, by providing the following
materials:

1. Additional information, including consideration of references that propose
faulting to be associated with some segments of the Fall Zone (e.g., Pazzaglia
and Gardner, 1994; Pazzaglia, 1993; and references cited therein), to justify
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interpretations that (a) the Fall Zone and adjacent arches and embayments are
non-tectonic in origin and, that (b) no evidence exists for primary or secondary
Quaternary faulting associated with the Fall Zone in the site region.

2. A summary of the pertinent data derived from references cited in the
response to RAI 42, Question 02.05.01-1, and used to determine that regional
geophysical data document a non-tectonic origin for the arches and
embayments occurring adjacent to the Fall Zone.

3. Additional information to explain how two specific references cited in the
response to RAI 42, Question 02.05.01-1 (i.e., Prowell, 1988; Cumbest and
others, 2000), indicate that interpretations of faulting along the Fall Zone result
from a sampling bias.

PSEG Response to NRC RAI:

la. As noted in the above statements in RAI No. 63, Question No. 02.05.01-19,
although a portion of one of the Fall Lines of Weems (SSAR Reference 2.5.1-245) is
coincident with the Fall Zone, the discussion of the Fall Zone and potentially associated
faults is much broader than just the Fall Lines of Weems. Other features with younger
(Cenozoic) faulting have been noted near the Fall Zone, and several of them were
discussed as part of the North Anna ESP application and associated Safety Evaluation
Report (NUREG-1835), including the Stafford Fault of Virginia (discussed in SSAR
Reference 2.5.1-145), and the National Zoo faults in Washington DC. However; the
discussion of the Fall Lines of Weems by Dominion Power in response to RAI Question
2.5.1-3 (ML042310575) related to the North Anna ESPA, presented in SSAR Reference
2.5.1-55, does provide the best discussion of the correlation between bedrock
erodability and river gradient, a concept widely applicable to the Fall Zone generally and
noted elsewhere in published literature. For example, Pazzaglia and Gardner state,
"Fall Zone relief along the Atlantic margin primarily reflects the contrast between
metamorphic, crystalline Piedmont rocks and unconsolidated Coastal Plain sediments"
(SSAR Reference 2.5.1-164, p. 12,153).

Pazzaglia and Gardner (SSAR Reference 2.5.1-164) presents isostatic model results
that provide the best evidence that the Fall Zone within the site region is not tectonic in
origin, but that the uplift in the Piedmont and Fall Zone is the epierogenic result of
flexure of the lithosphere under the sediment loading farther east. They conclude that
relief along the Fall Zone is primarily the result of lithology contrasts and secondarily a
result of flexural upwarping of the Piedmont. Pazzaglia and Gardner (SSAR Reference
2.5.1-164) were able to reproduce paleotopographic profiles of the Susquehanna River
as far back as middle Miocene using a model of flexural isostatic bending of the
lithosphere. Their results show that uplift seen in the Piedmont and near the Fall Zone
can be accomplished entirely using only sediment loading at the coast in combination
with denudation of the Appalachians. The calculated epierogenic uplift rates ranged
from 0.0023 mm/yr near the Fall Zone to 0.0087 mm/yr inland in the Great Valley.
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These low uplift rates are consistent with the premise that small deformations occurring
near the Fall Zone are more likely to happen via slow flexural processes rather than
seismogenic, tectonic faulting resulting from horizontal stresses (e.g., the discussion on
the Stafford Fault Zone provided in SSAR Reference 2.5.1-54).

Pazzaglia and Gardner (SSAR Reference 2.5.1-164) also recognize that in the area of
the Baltimore Canyon Trough and Salisbury Embayment, the Fall Zone is narrower
because the flexural bend is somewhat steeper than elsewhere along the Atlantic coast.
They state, "Superposition of the steep, narrow flexural bend with the contrast in rock
hardness amplifies the middle Atlantic Fall Zone physiographic expression" (SSAR
Reference 2.5.1-164, p. 12,153). Again, the geomorphology of the Fall Zone is
explained by non-tectonic (not-fault-related) processes.

Similarly, Wyer and Watts (SSAR Reference 2.5.1-258) (discussed in detail below)
further noted the correlation between arches and embayments and variable lithospheric
strength. A review of the above-cited references confirms the conclusion that the Fall
Zone and adjacent arches and embayments are not formed by tectonic faulting, but
instead result from lithologic contrasts and lithospheric flexure.

lb. Although the coincidence of Cenozoic faulting with the Fall Zone has been noted
(e.g., SSAR References 2.5.1-133 and 2.5.1-135), no investigations of these locations
have yielded evidence of Quaternary faulting. SSAR Table 2.5.1-1 provides a complete
list of Cenozoic tectonic features in the site region and the basis for their age
assessments. Examples of features within the site region near the Fall Zone include the
Stafford Fault system in Virginia, the National Zoo faults in Washington DC, the
hypothesized fault of Pazzaglia (SSAR Reference 2.5.1-162), and one of the seven Fall
Lines of Weems (SSAR Reference 2.5.1-245). As summarized in SSAR Reference
2.5.1-145, the Stafford Fault system can be characterized as being inactive during the
Quaternary Period. Most of the faults in the fault system were last active in the
Miocene. The National Zoo faults juxtapose basement rocks with Pliocene Upland
gravels, and in some instances are covered by Pliocene strata (see Response to RAI
No. 42, Question 02.05.01-6). Hence, these structures are probably Tertiary in age
(SSAR References 2.5.1-55 and 2.5.1-145).

The hypothesized fault of Pazzaglia (SSAR Reference 2.5.1-162) lies east of the Fall
Zone within the Chesapeake Bay and hence is more difficult to study. Despite this,
Pazzaglia (SSAR Reference 2.5.1-162) speculated the existence of a fault solely on the
basis of an apparent 26 ft elevation difference in Pleistocene fluvial to estuarine Turkey
Point beds outcropping more than 15 km apart. The possibility that stratigraphic
variation (e.g., paleotopography) could explain the geologic relationship prevents the
applicant from concluding that this structure represents Quaternary faulting. A portion
of the Fall Lines of Weems (SSAR Reference 2.5.1-245) coincides roughly with the Fall
Zone in the site region. Similar to the hypothesized fault of Pazzaglia (SSAR Reference
2.5.1-162), it is simply more plausible that the noted river variations have a non-tectonic
cause. In particular, detailed examination of two of the fall lines found a high degree of
correlation between river gradients and strength of the rock exposed in those stretches
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of the river (SSAR Reference 2.5.1-55). Furthermore, work conducted for the North
Anna ESP application found that a Pliocene marine sand unit is undeflected across the
Tidewater fall line, indicating that any deformation would be pre-Quaternary in age
(SSAR Reference 2.5.1-55).

Based on a detailed review of these studies as well as those identified as references in
SSAR Subsection 2.5.1, it is concluded that Quaternary faulting associated with the Fall
Zone has not occurred in the site region.

2. Geologic researchers have recognized that the morphology and sediment
thickness variations characterized by arches and embayments of the coastal plain
dominantly reflect the mechanical properties of the underlying basement rather than a
recent relative tectonic displacement. The two studies described below combine
geologic and geophysical data with modeling of the lithosphere to show how the margin
of North America has evolved.

Karner and Watts (SSAR Reference 2.5.1-97) studied the free air gravity anomalies
along hundreds of linear profiles adjacent to passive margins around the world,
including eastern North America. Then, they used isostasy calculations to try to
reproduce observed free air gravity anomaly and topographic profiles and determine the
effective elastic thickness (Te) for the crust. This study found that eastern North
America is best modeled with a Te of 20 km, and that older margins have larger Te
values than younger margins. Furthermore, this study found that applying isostatic
equilibrium to the sediment load on continental margins, and knowing that the strength
of the lithosphere (Te) increases with time, predicts that the style of basement flexure
changes during margin evolution. Initially, with a relatively weak lithosphere, the margin
has shorter wavelength topographic and gravity variations (i.e., narrow basins), and as
the lithosphere gets stronger, it develops larger, shallower basins. Hence, younger
sediments overstep older sediments in the basin. This paper provides a foundation for
understanding 2-dimensional sediment loads on the crust.

Wyer and Watts (SSAR Reference 2.5.1-258) also completed a 3-dimensional flexural
backstripping of basin sediments with a gravity anomaly technique to explore whether
the segmentation seen along a strike in the eastern North American margin (i.e., the
arches and embayments) could be explained by changes in the lithospheric strength.
Wyer and Watts (SSAR Reference 2.5.1-258) found that generally arches existed above
lithosphere with higher values of Te, while embayments (such as the Baltimore Canyon
trough) existed where the lithosphere is weaker. An exception to this was the Salisbury
Embayment, within the site region, which has 'intermediate' Te values.

In summary, it is well established that the arches and embayments of the coastal plain
result from non-fault-related processes (SSAR References 2.5.1-97 and 2.5.1-258).

3. In the response to RAI No. 42, Question 02.05.01-1, Prowell, (Reference RAI-63-2)
is listed as a reference regarding the Belair Fault, as one example of a younger feature
located near the Fall Zone, but was not used as a reference to indicate a sampling bias.
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The response to RAI No. 42, Question 02.05.02-1 states, "In addition to the faults listed
in their paper, several other faults occur in similar settings near the Fall Zone along the
length of the entire southeastern Atlantic Margin (for instance the Belair Fault in
Georgia; see Reference RAI-63-2 for a review)."

Cumbest et al. (Reference RAI-63-1), however, does provide a discussion of sampling
bias with respect to identifying faulting near the Fall Zone. They indicate that the
coincidence of younger faulting at the Fall Zone, near the Coastal Plain-Piedmont
contact, is in part due to the fact that the faults are easily recognized in outcrop and
borings due to the juxtaposition of crystalline rocks against unconsolidated sediments.
The fact that this prominent contact is buried farther east makes it less likely to be
observed, and so most of the data regarding deformation of the crystalline-coastal plain
contact comes from locations where it is more easily observed, or where it is nearer the
surface, and thus near the Fall Zone.

Additionally, Cumbest et al. (Reference RAI-63-1) state, "the tendency of the faults to
decrease in offset at younger ages means that near surface strata have experienced
correspondingly smaller displacements". Hence, it is more difficult to identify faulting in
younger surficial strata, and thus more difficult to identify faulting at the surface as one
moves east away from the Fall Zone and effectively up-section. Finally, a key
observation of Cumbest et al. (Reference RAI-63-1) was that, with the availability of a
dense seismic dataset, several faults that cut the basement-coastal plain contact,
similar to those identified near the Fall Zone, could be identified buried at depth beneath
the coastal plain well east of the Fall Zone. Hence, this could imply that the structures
easily identified near the Fall Zone, where the Coastal Plain-Piedmont contact is easily
observed, may commonly exist elsewhere in the Coastal Plain and the limited
availability of seismic imaging for the basement-coastal plain contact at depth limits the
identification of such structures.

In summary, the Fall Zone does allow for easy identification of post-Paleozoic faulting,
and Cumbest et al. (Reference RAI-63-1) found similar structures also'exist beneath
Coastal Plain sediments. However, the structures identified in the Cumbest et al.
(Reference RAI-63-1) are not Quaternary in age, but were active in the Cretaceous and
Tertiary and thus, the study does not indicate an increased possibility of Quaternary
faulting in the PSEG site region.

References:

RAI-63-1 Cumbest, R.J., Wyatt, W.E, Maryak, M., 2000, "Comparison of Cenozoic
faulting at the Savannah River Site to fault characteristics of the Atlantic
Coast Fault Province: Implications for fault capability". Westinghouse
Savannah River Technical Report WSRC-TR-2000-0031 0 Rev 0.
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RAI-63-2 Prowell, D. C., 1988, "Cretaceous and Cenozoic tectonism on the Atlantic
coastal margin", in R. E. Sheridan and J. A. Grow eds., The Geology of
North America, Vol 1-2, The Atlantic Continental Margin,.U.S., p.557-564.

Associated PSEG Site ESP Application Revisions:

SSAR Subsection 2.5.1.3 will be updated to correct a reference citation as shown in
Enclosure 2.
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ENCLOSURE 2

Proposed Revisions

Part 2 - Site Safety Analysis Report (SSAR)
Subsection 2.5.1 - Basic Geologic and Seismic Information

Marked-up Pages
2.5-79



PSEG Site Reviseto...........
ESP Application uO(ML042310575y' per

Part 2, Site Safety Analysis Report :Qstion 02.05.01-19.

2.5.1-51 Dillon, W.P. and R.N. Oldale, 'Late Ouaternary Sea-Level Curve:
Reinterpretation Based on Glaclotectonic Influence, Geology 6: p- 56 - 6
1978.

2.5.1-52 Diment, W.H., OH. Muller and P.M. Lavin. "Basement Tectonics of New Y rk
and Pennsylvania as Revealed by Gravity and Magnetic Studies,* in D. R,
Wones, ed., The Caledonides in the USA. Proceedings I. G. C. P. Project 2 : p.
221 - 227, Caledonide Orogen 1979 meeting, Blacksburg, Virginia, publish d
1980.

2.5.1-53 Dischinger, J.B. Jr., 'Late Mesozoic and Cenozoic Strategic and Structural
Framework Near Hopewell, Virginia,. U.S. Geological Survey, Bulletin No. 1 67,
56 pp.. 1987.

2.5.1-54 Dominion, "Response to 611104 RAI 2.5.1-6, Letter No. 5,° U.S. Nuclear
Regulatory Commission, Serial No. 04-347, and Docket No. 52-008, dated
August 19, 2004 (ML 042440365).

2.5.1-55 Dominion, "Response to 4/15104 RAI 2.5.1-1. 2.5.1-2, 2.5.1-3, 2.5.1-4. 2.5.2-
2.5.2-3. 2.5.2-4. and 2.5.3-1. Letter No. 3,' U.S. Nuclear Reg
Serial No. 04-270, and Docket No. 52-008, dated July 8, 20

2.5.1-56 Delmarva Power & Light, Delmarva Power and Light Summit Power StaUon,
PSAR Amendment 24, 1974.

2.5.1-57 Drake, A. A. Jr., "Precambrian and Lower Paleozoic Metamorphic and Igneous
Rocks - South Mountain and Reading Prong," in C.H. Schultz, ed.. The Geology
of Pennsylvania, Pennsylvania Geological Survey and Pittsburg Geological
Society, p. 37 - 50, 1999.

2.5.1-58 Drake, A.A. Jr., A.K. Sinha, J. Laird and RE. Guy, -The Taconic Orogen," In R.D.
Hatcher Jr., WA. Thomas and G.W. Viele, The Appalachian - Ouachita Orogen
in the United States F-2: p. 101 - 177. Geological Society of North America, The
Geology of North America, 1989.

2.5.1-59 Dryden, A.L. Jr., "Geology-Faults and Joints in the Coastal Plain of Maryland,"
Journal of the Washington Academy of Sciences, Journal 22: p. 469- 472, 1932.

2.5.1-60 Ebel, J.E. and M. Tuttle, "Earthquakes in the Eastern Great Lakes Basin from a
Regional Perspective," Tectonophysics 353: p. 17 - 30, 2002.

2.5.1-61 Edmunds, W.E., "Pennsylvanian - Permian Transition and Permian," in C.H.
Shultz, ed., The Geology of Pennsylvania, Pennsylvania Geological Survey and
Pittsburg Geological Society, p.171 - 177, 1999.

2.5.1-62 EPRI, "Seismic Hazard Methodology for the Central and Eastern United States,"
EPRI NP-4726, 1986.

Rev. 1
2.5-79
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Summary of Regulatory Commitments



ENCLOSURE3

SUMMARY OF REGULATORY COMMITMENTS

The following table identifies commitments made in this document. (Any other actions
discussed in the submittal represent intended or planned actions. They are described
to the NRC for the NRC's information and are not regulatory commitments.)

COMMITMENT COMMITTED DATE COMMITMENT TYPE
ONE-TIME Programmatic

ACTION (Yes/No)
(Yes/No)

PSEG will revise This revision will be Yes No
SSAR Subsection included in a future
2.5.1 to incorporate update of the PSEG
the changes in ESP application.
Enclosure 2 in
response to NRC
RAI 63, Question
02.05.01-19.
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