
Greg Gibson 750 East Pratt Street, Suite 1600

Vice President, Regulatory Affairs Baltimore, Maryland 21202

UnStar
NUCLEAR ENERGY

10 CFR 50.4
10 CFR 52.79

September 17, 2009

UN#09-387
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Washington, DC 20555-0001
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Calvert Cliffs Nuclear Power Plant, Unit 3,
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References: 1) John Rycyna (NRC) to Robert Poche (UniStar Nuclear Energy), "RAI No 131
RGS 2822.doc" email dated July 29, 2009

2) Greg Gibson (UniStar Nuclear Energy) Letter UN#09-350 to Document Control
Desk (NRC), Response to Request for Additional Information for the Calvert
Cliffs Nuclear Power Plant, Unit 3, RAI No. 131, Surface Faulting, dated
August 17, 2009

The purpose of this letter is to respond to the request for additional information (RAI) identified
in the NRC e-mail correspondence to UniStar Nuclear Energy, dated July 29, 2009
(Reference 1). This RAI addresses Surface Faulting as discussed in Section 2.5.3 of the Final
Safety Analysis Report, as submitted in Part 2 of the Calvert Cliffs Nuclear Power Plant, Unit 3
Combined License Application (COLA), Revision 5. UniStar Nuclear Energy requested
additional time to prepare the response to this question in Letter UN#09-350, dated August 17,
2009 (Reference 2).

The enclosure provides our response to RAI No. 131, Question 02.05.03-1 and includes revised
COLA content. A Licensing Basis Document Change Request has been initiated to incorporate
these changes into a future revision of the COLA. The response to the identified question does
not include any new regulatory commitments.
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If there are any questions regarding this transmittal, please contact me at (410) 470-4205, or
Mr. Michael J. Yox at (410) 495-2436.

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

Executed on September 17, 2009

//Z-ýGreg Gibson

Enclosures: 1) Response to NRC Request for Additional Information, RAI No. 131, Surface
Faulting, Question 02.05.03-1, Calvert Cliffs Nuclear Power Plant Unit 3

cc: Surinder Arora, NRC Project Manager, U.S. EPR Projects Branch
Laura Quinn, NRC Environmental Project Manager, U.S. EPR COL Application
Getachew Tesfaye, NRC Project Manager, U.S. EPR DC Application
Loren Plisco, Deputy Regional Administrator, NRC Region II
Silas Kennedy, U.S. NRC Resident Inspector, CCNPP, Units 1 and 2
U.S. NRC Region I Office

GTG/VWH/mdf
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RAI No. 131

Question 02.05.03-1

In Calvert Cliffs Nuclear Power Plant (CCNPP) Final Safety Analysis Report (FSAR) Section
2.5.3.1, Geological, Seismological, and Geophysical Investigations, the text states: "Field
reconnaissance of the site and within a 25 mi (40 km) radius of the site was conducted by
geologists in teams of two or more. Two field reconnaissance visits in late summer and autumn,
2006 focused on exposed portions of the Calvert Cliffs, other cliff exposures along the west
shore of Chesapeake Bay, and roads traversing the site and a 5 mi (8 km) radius of the site.
Key observations and discussion items were documented in field notebooks and photographs.
Field locations were logged by hand on detailed topographic base maps and with hand-held
Global Positioning System (GPS) receivers."

a. Please provide a map of exposed portions of Calvert Cliffs that were examined and field
checked. Also please provide key photographs with explanations.

b. The text in FSAR Section 2.5.3.1 states, with respect to the aerial reconnaissance that was
completed for this application: "Key observations and discussion items were documented in
field notebooks and photographs." Please provide key observations made about the
targeted fault zones that were listed in the text.

Response

Part a:

Please provide a map of exposed portions of Calvert Cliffs that were examined and field
checked. Also please provide key photographs with explanations.

As requested by the NRC staff, key photographs are provided that illustrate the field
reconnaissance performed along Calvert Cliffs, and key observations from the
reconnaissance (refer to annotated photographs, Figures 3 through 9). Additional details
describing the overall field reconnaissance effort were provided in the response to RAI 71,
Question 02.05.01-31.

Within the CCNPP Site Area, the Calvert Cliffs were reviewed either by field reconnaissance
or aerial reconnaissance (Figures 1 and 2). Figure 2 is a map of the Site Area that denotes
waypoint and track lines from field and aerial reconnaissance. Figures 3 through 9 are field
photos of some of the exposed portions of the Calvert Cliffs reviewed for this study. In some
cases, the cliffs are covered by thick vegetation (e.g. Calvert and Long Beach), fenced off
due to sensitive facilities (e.g., Cove Point LNG plant), or inaccessible due to posted
signage restricting entry (Private Property). Cliffs along inaccessible portions of the shoreline
were reviewed during aerial reconnaissance. In some cases restricted airspace prevented
aerial review.

The field reconnaissance of the Calvert Cliffs was designed to validate previous geologic
mapping (MGS, 2003b) (MGS, 2003c), test the validity of previous hypotheses (Kidwell,
1997; McCartan et al.; 1995), and look for evidence of faulting or tectonic-related
deformation. Photomosaics of exposed portions of the Calvert Cliffs both northwest and
southeast of the CCNPP Unit 3 site are included as Figures 3, 4, 5, 6, 7, and 8. A general
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summary of the key observations includes: 1) the nearly flat-lying Miocene Coastal Plain
stratigraphy in the cliffs was generally well exposed and field descriptions matched
published literature, 2) no faults were exposed in the Miocene Coastal Plain deposits along
the cliffs, and 3) no liquefaction features were identified. For example, Figure 3 presents a
photograph of the cliffs north of the existing CCNPP Units 1 and 2. Although much of this
area is somewhat vegetated and slump blocks cover the bottom portion of the cliffs, site
teams were able to track the unfaulted Boston Cliffs Member of the Miocene Choptank
Formation-a shellhash layer marked in Figure 3- across this portion of the cliffs with no
identified faulting (Kidwell, 1997). Likewise, undeformed stratigraphy adjacent to the existing
CCNPP Units 1 and 2 and the CCNPP Unit 3 site is presented in the FSAR (Figure 2.5-44).
This portion of the cliffs was also reviewed during aerial reconnaissance (Figure 4). From
the air, the geomorphic mapping from LiDAR data was compared with direct visual
inspection and previous observations were confirmed.

At Moran Landing, the stratigraphic models presented by Kidwell (1997) were tested during
field reconnaissance using basic field methods and detailed LiDAR data. Figures 5 and 6
illustrate photos of the cliffs north of Moran Landing. Figure 7 illustrates the exposed
portions of the cliffs south of the landing. Similar to the cliffs further north, individual
members of the Choptank and St. Mary's Formations on both sides of the Landing were
identified. Elevations of key distinctive stratigraphic units (e.g., Boston Cliffs Member) were
measured to qualitatively evaluate the stratigraphic sections developed by Kidwell (1997)
(Figure 8). In addition, on the north side of the landing a Plio-Pleistocene (?) strath terrace is
cut into Choptank Formation (Figure 5). Field mapping using detailed LiDAR data confirmed
that the terrace surface was not disturbed by surface faulting where present and where
underlying Choptank Formation was covered (Figure 8). Likewise on the south side of
Moran Landing (Figure 7), similar stratigraphy and verified vertical elevations of stratigraphic
units presented by Kidwell (1997) were identified. No faulting was identified along the south
side of Moran Landing.

At Calvert Cliffs State Park, cliff exposures revealed prominent joint sets along the north side
of Grays Creek that drains into the Chesapeake Bay (Figure 8). The closely-spaced vertical
joints are heavily oxidized as a result of near surface weathering processes. As shown in
Figure 9, both the vertical joints and the oxidation front parallel the surface exposure of the
cliff and are not formed within similar stratigraphic horizons further from the ground surface
(Figure 8). Although heavily fractured, no faults were identified north or south of cliff
exposures reviewed in the park (Figure 2). Access to the Rocky Point section of Calvert
Cliffs is restricted because of rock fall hazard. This portion of the cliffs was inspected in
great detail by Kidwell (1997) and no faults were identified.

Part b:

The text in FSAR Section 2.5.3.1 states, with respect to the aerial reconnaissance that was
completed for this application: "Key observations and discussion items were documented in
field notebooks and photographs." Please provide key observations made about the targeted
fault zones that were listed in the text.

Aerial reconnaissance was utilized as a method to verify previous investigations evaluating
fault zones and to assess the potential for surface fault rupture within the site region and
evaluate geomorphic features (terraces) for the presence or absence of deformation. Faults
and other geologic features targeted during the aerial reconnaissance included: the Stafford
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Fault System, the Port Royal fault zone, the Brandywine fault zone, the Skinkers Neck,
anticline, the Hillville fault, and the inferred unnamed faults of Kidwell (1997) and Pazzaglia
(1993) (See FSAR Figure 2.5-25 and Figure 1). The route flown during the aerial
reconnaissance is shown in Figure 1. No geomorphic features indicative of Quaternary
activity were observed along the mapped traces of the faults. As discussed in FSAR
Subsection 2.5.3.1, the Stafford Fault zone was evaluated during the North Anna ESP
application and the northern extent was reviewed as part of the CCNPP Unit 3 study. Both
investigations found that there were no distinct scarps or anomalous breaks in topography
on the terrace surfaces associated with the mapped fault traces (Dominion, 2004) (Mixon et
al., 2000).

As discussed in FSAR Section 2.5.3.1, Geological, Seismological, and Geophysical
Investigations, the Brandywine Fault System (Jacobeen, 1972), Port Royal Fault Zone,
Skinkers Neck Anticline (Mixon et al., 2000), Hillville fault (Hansen and Edwards, 1986), and
hypothesized McCartan Monoclines (McCartan et al., 1995) were reviewed during aerial
reconnaissance for the CCNPP Unit 3 study. Of particular interest during the aerial
reconnaissance was the inspection of well-preserved Quaternary terraces that overlie these
features on both the north and south sides of the Potomac River and along both banks of
the Patuxent River (Figure 1) (USGS, 1989c; 1989d)(Mixon et al., 2000)(MGS, 2003a;
2003b; 2003c). During aerial reconnaissance, these terraces were inspected for
geomorphologic lineaments that might be missed in aerial photo analysis or LiDAR
mapping. Figure 9 illustrates a location where the buried Hillville fault projects underneath
undeformed Quaternary terraces along the northern margin of the Potomac River. This
figure confirms a prior assessment using field reconnaissance, aerial photo interpretation,
and interpretation of LiDAR data. The relationship shown in Figure 9 is indicative of the
inspected terraces. The aerial reconnaissance coupled with interpretation of detailed LiDAR
data revealed no anomalous geomorphic features suggestive of potential Quaternary activity
(e.g. tonal lineaments, fault scarps or deflected terrace back edges) along the surface-
projection of the fault zones.

The monoclines hypothesized by McCartan et al. (1995) and the fault at Moran Landing
hypothesized by Kidwell (1997) were also investigated using a combination of field and
aerial reconnaissance coupled with interpretation of aerial photography and LiDAR data.
Quaternary terraces preserved along the Patuxent River were inspected in an effort to
identify potential tectonic deformation. Similar to the results described above, the
investigation identified no geomorphic features indicative of potential Quaternary activity
along trend with the postulated folds and fault interpreted by McCartan et al. (1995) or
Kidwell (1997).

As discussed in FSAR Subsection 2.5.1.1.4.4.4.6, Unnamed Fault beneath Northern
Chesapeake Bay, Cecil County, Maryland, the unnamed fault from Pazzaglia (1993) was
reviewed during aerial reconnaissance (Figure 1). The specific focus for this portion of the
aerial reconnaissance was to evaluate the landscape for suspicious geomorphic features
that could be the northern onland projection of this hypothesized fault. The geomorphic and
geographic features discussed by Pazzaglia (1993), including Pleistocene Turkey Point
beds and other Quaternary gravels preserved along the mouth of the Susquehanna River,
were identified during field reconnaissance. The results of this portion of the investigation
indicated no geomorphic features indicative of potential Quaternary activity along the
surface-projection of the unnamed fault.
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Figure 3 - View South-Southwest along Calvert Cliffs North of the CCNPP Unit 3 Site
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Figure 4 - Oblique Aerial Photograph Mosaic of CCNPP Unit 3 Site
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Figure 6 - View of Calvert Cliffs Looking South from Moran Landing
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Figure 7 - Measuring Stratigraphic Elevation of the Typical Exposure of the Boston Cliffs Member of
Choptank Formation at Moran Landing
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Figure 8 - View of Calvert Cliffs Looking Northeast from Calvert Cliffs State Park

Figure 9 - Oblique Aerial Photograph of Underformed Terraces along the Surface Projection of the Hiliville
Fault in St. Mary's County, Maryland
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COLA Impact

FSAR Section 2.5.3.1, Geological, Seismological, and Geophysical Investigations, will be
updated as follows in a future revision of the COLA.

Field reconnaissance of the site and within a 25 mi (40 km) radius of the site was conducted
by geologists in teams of two or more. Two field reconnaissance visits in late summer and
autumn, 2006 focused on exposed portions of the Calvert Cliffs, other cliff exposures along
the west shore of Chesapeake Bay, and roads traversing the site and a 5 mi (8 kin) radius of
the site. Key observations and discussion items were documented in field notebooks and
photographs. A general summary of the key observations includes: 1) the nearly flat-lying
Miocene Coastal Plain stratigraphy in the cliffs was generally well exposed and field
descriptions matched published literature, 2) no faults were exposed in the Miocene Coastal
Plain deposits along the cliffs, and 3) no liquefaction features were identified. Field leoatieos
were logged by hand on detailed topographic base maps and with hand held Gleba4
Poitioning System (GPS) receiverS.

Aerial reconnaissance within a 25 mi (40 km) radius of the site was conducted by two
geologists in a top-wing Cessna aircraft on January 3, 2007. The aerial reconnaissance
investigated the geomorphology of the Chesapeake Bay area and targeted numerous
previously mapped geologic features and potential seismic sources within a 200 mi (322 kin)
radius of the site (e.g., Mountain Run fault zone, Stafford fault system, Brandywine fault
zone, Port Royal fault zone, and Skinkers Neck anticline). The flight crossed over the
CCNPP site briefly but did not circle or approach the site closely in order to comply with
restrictions imposed by the Federal Aviation Administration. Key observations and
discussion items were documented in field notebooks and photographs. In general, the
aerial reconnaissance coupled with interpretation of LiDAR data revealed no anomalous
geomorphic features suggestive of Quaternary activity (e.g. tonal lineaments, fault scarps or
deflected terrace back edges) along the surface-proiection of the fault zones. The-fli4ht-pa
photograph locations, and locations of key obse ratiens were logged with hand held GPRS
FeGe vers.


