September 17, 2008

MEMORANDUM TO: Joseph Colaccino, Chief
EPR Projects Branch 1
Division of New Reactor Licensing
Office of New Reactors

FROM: John Rycyna, Project Manager /RA/
EPR Projects Branch 1
Division of New Reactor Licensing
Office of New Reactors

SUBJECT: TRIP REPORT — JUNE 24 - 26, 2008, HYDROLOGY-RELATED SITE
VISIT IN SUPPORT OF THE CALVERT CLIFFS COMBINED LICENSE
APPLICATION

This report summarizes NRC travel to Lusby, Maryland during the period of June 24-26, 2008,
to review UniStar’s combined operating license application for Calvert Cliffs. On the morning of
June 24 the staff met with the applicant at the Calvert Cliffs site for a tour of the site. Key
hydrologic features of the site were examined including: intake and discharge locations along
the Chesapeake Bay, location of storm water discharge from site drainage into Johns Creek,
cooling towers, and bluffs above the beach. After the morning tour, the staff began discussions
of information needs for surface water issues. During these discussions, a subgroup had a tour
of some active drilling operations.

On June 25, the staff continued to meet with the applicant’s staff and their consultants. All data
information needs were discussed. Also, a group examined the beach and the cliff above to
look at geologic features affecting hydrology. The individuals participating in the various
meetings are listed in Enclosure 1. In Enclosure 2, the list of information needs provided by the
staff to the applicant prior to the audit is presented and augmented with a summary of the
information provided by applicant and the associated disposition of each topic. Many of the
items were resolved. Unresolved items may require the NRC to prepare requests for additional
information.

CONTACT:  John Rycyna, NRO/DNRL/NARP
(301) 415-4122

Docket No.: 52-016

Enclosures:
As stated
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jason.parker@pillsburylaw.com (Jason Parker)
jgutierrez@morganlewis.com (Jay M. Gutierrez)
jim.riccio@wdc.greenpeace.org (James Riccio)
JJNesrsta@cpsenergy.com (James J. Nesrsta)
John.O'Neill@pillsburylaw.com (John O'Neill)
Joseph_Hegner@dom.com (Joseph Hegner)
KSutton@morganlewis.com (Kathryn M. Sutton)
kwaugh@impact-net.org (Kenneth O. Waugh)
lois@ieer.org (Lois Chalmers)
Marc.Brooks@dhs.gov (Marc Brooks)
maria.webb@pillsburylaw.com (Maria Webb)
mark.beaumont@wsms.com (Mark Beaumont)
matias.travieso-diaz@pillsburylaw.com (Matias Travieso-Diaz)
media@nei.org (Scott Peterson)
mike_moran@fpl.com (Mike Moran)
MSF@nei.org (Marvin Fertel)

nirsnet@nirs.org (Michael Mariotte)
patriciaL.campbell@ge.com (Patricia L. Campbell)
paul.gaukler@pillsburylaw.com (Paul Gaukler)
Paul@beyondnuclear.org (Paul Gunter)
phinnen@entergy.com (Paul Hinnenkamp)
pshastings@duke-energy.com (Peter Hastings)
RJB@NEIl.org (Russell Bell)
RKTemple@cpsenergy.com (R.K. Temple)
RMClean@dnr.state.md.us (Richard McLean)
roberta.swain@ge.com (Roberta Swain)
sandra.sloan@areva.com (Sandra Sloan)
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June 24 — 26, 2008 Site Visit to Lusby, MD
To Discuss Hydrology Information Needs
Calvert Cliffs Combined License Application
Attendance List

Beach
Name Organization | 6/24 | Drilling | 6/25 | Tour 6/26
George Worbel UNISTAR X X
Martin Owens AREVA-NP X X X
Joe Mihalcik UNISTAR X X X X
Darrell Gardner AREVA-NP X X
Sylvie Delgrange UNISTAR X X
Jeff Schubert Rizzo Assoc X X X X
Andrew Mills MACTEC X X X X
Dicky Harmon MACTEC X
Tom Nicholson NRC X X X X
Lance Vail PNNL X X X
Henry Jones NRC X X X
Jill Caverly NRC X X X
John Rycyna NRC X X X
Dan Barnhurst NRC X X X X X
Philip Meyer PNNL X X X X X
Dean Holman Bechtel X X
Nebiyu Tiruneh NRC X X X
David Twichell USGS X X X
Patrick Lynett Texas A&M X X X
Mustafa Samad Bechtel X X
Jerry McLane Bechtel X X X X
Craig Talbot Bechtel X X
Matthew Waterman (by
phone) Bechtel X
Mark Hunter UNISTAR X X
Rod Cook UNISTAR X X
Christian Clement UNISTAR X
Scott Close Bechtel X

ENCLOSURE 1




Serial FSAR | Discipline Information Needs Reviewer

# Section

1 General Surface | Provide a subject matter expert (SME) to discuss the availability of the input/output | J. Caverly

Water files associated with the HEC-HMS and HEC-RAS model simulations.

Hydrology
The applicant provided access to files for review.
UNRESOLVED The staff may formulate an RAI to obtain copies of the HEC-HMS
and HEC-RAS input files used in the local flooding analysis.

2 2.4.1 Hydrologic | Provide an SME to discuss the procedures used to delineate the subbasins. L Vail

Description The applicant discussed the delineation of Johns Creek. The delineation was
based on the USGS topo but verified with higher resolution (~2 ft)
RESOLVED

3 24.2 Floods Provide an SME to discuss the local intense precipitation flood calculations. L Vail
The applicant will provide the calculation package for review during the audit. Staff
will follow-up with additional questions if necessary.

UNRESOLVED The staff may request that the calculation package will be placed
in a reading room or provided to the staff.

4 242 Floods Provide an SME to discuss the availability of copies of the calc packages L Vail
associated with preparing inputs for the HEC-RAS and HEC-HMS analyses for site
drainage and copies of the HEC-RAS and HEC-HMS input files.

UNRESOLVED Linked to No. 1 and 3 - Bechtel 25237-000-KOC-CY00-00003
5 243 Floods Provide an SME to discuss the Johns Creek flood calculations. L Vail

The control point at Johsn Creek was modeled as a bowed broad crested weir
(based on survey data). HMS determined the peak discharges which were then
used in RAS. Three different intervals were run to determine the control.
Additionally, the hydrographs were peaked by approximately 20 percent.

RESOLVED
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243

Floods

Provide an SME to discuss the availability of copies of the calculation packages
associated with preparing inputs for the HEC-RAS and HEC-HMS analyses for
Johns Creek flood analysis and copies of the HEC-RAS and HEC-HMS input files.

UNRESOLVED Linked to No. 1 and 3. Staff will review Bechtel 25237-000-K0C-
CY00-00002 and Bechtel 25237-000-KOC-CY00-00003

L Vail

243

Floods

Provide an SME to discuss the selection of MD 2/4 as the downstream control
point on the Johns Creek flooding analysis.

The applicant re-surveyed the MD 2/4 roadway, data provided in HEC-RAS input
file

RESOLVED

L Vail

243

Floods

Provide a SME to discuss the approach used to develop the PMP calculations and
the PMP estimation and model input/output.

The staff inquired about the flood analysis of the unnamed tributaries that

discharge to the Bay. The revised site plan will fill the upper reaches of the stream.

RESOLVED

J. Caverly

244

Dam
Failures

Provide a SME to discuss inputs to HEC-HMS and HEC-RAS models used for
flooding analyses and water level determinations.

Staff inquired about the 2 feet determination of the surface water elevation at the
mouth of the Patuxent river. The applicant determined this by placing the entire
volume of the drainage area of the Patuxent River at the mouth. The resulting
water surface elevation is approximately 2 feet.

RESOLVED

J. Caverly
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10 245 Storm Provide an SME to discuss the estimation of storm surge under probable maximum | R Prasad
Surge and | hurricane conditions. Storm surge calculation based on height calculated then
Seiche routed into the Chesapeake Bay.
Surge calculation is based on a model specifically for the Chesapeake Bay but was
cross checked against SLOSH
UNRESOLVED Staff will review calculation package Bechtel 25237-000-K0C-
CDO04-00001. This calculation package will be placed in the reading room.
11 245 Storm Provide an SME to discuss seismically-induced seiches in the Chesapeake Bay. R Prasad
Surge and | Applicant did not complete an analysis of seiches because there is no need based
Seiche on the historical record.
UNRESOLVED Applicant will discuss that there is no historical record of seiches
in next update of the FSAR
12 245 Storm Provide an SME to discuss the estimation of low water levels during probable R Prasad
Surge and | maximum hurricane conditions.
Seiche
The applicant discussed that 2.4.11 addressed the low water levels. However,
sediment transport was not considered during the low water condition. This is a
concern for the intake structure.
UNRESOLVED Staff will consider preparing an RAI to address a potential large
scale bed movement which would reduce flow to intake structure in order to look at
the most conservative plausible scenario.
13 245 Storm Provide a SME to discuss how the 10% exceedance high tide was estimated H. Jones
Surge and | based on the procedures described in ANSI/ANS 2.8-1992 (ANS, 1992).
Seiche

RESOLVED
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14 245 Storm Surge | Provide a SME to discuss the availability of the input/output files used during H. Jones
and Seiche | simulation of the hurricane scenarios with the SURGE model.
RESOLVED
Applicant stated that SURGE model was not used. RG 1.59 was used for the
entrance to the Chesapeake Bay that was then propagated to site.
15 245 Storm Surge | Provide a SME to discuss the availability of the SLOSH input/output files used to H. Jones
and Seiche | compute the maximum storm surge heights.
RESOLVED
Applicant applied the storm height from an earlier SLOSH model from NOAA for
the East Coast.
16 245 Storm Surge | Provide a SME to discuss any effort made to adjust Probable Maximum Hurricane | H. Jones
and Seiche | parameters in light of more recent hurricanes that have occurred since (30 years)
the NOAA National Weather Service charts were published.
RESOLVED No effort was made to adjust PMH parameters. Refer to No. 15
17 245 Storm Surge | Provide a SME to discuss any effort made to adjust long-term sea level rises due H. Jones
and Seiche | to climate change in addition to trends reported in the Chesapeake Bay region
based on recorded tidal levels at various NOAA tide gauges.
Applicant reviewed sea level data at Baltimore and Annapolis
UNRESOLVED The staff may develop an RAI requesting the applicant review
recent research on sea level rise.
18 245 Storm Surge | Provide a SME to discuss the references and calculations used in the H. Jones

and Seiche

determination of resonance in the Chesapeake Bay.

Resonance is discussed in the atmospheric section. No reference is given back to
this discussion.

UNRESOLVED Applicant will revise FSAR to include references
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19

246

Tsunami
Hazards

Provide a SME to discuss the availability of the geological maps, topographic
maps, and CCNPP site reconnaissance data used in the assessment of potential
subaerial landslides near the site.

Topo maps and other data related to hydrological features can be provided.

UNRESOLVED The staff may formulate an RAI asking the applicant to provide
map references.

H. Jones

20

246

Tsunami
Hazards

Provide an SME to discuss the findings regarding potential hill-slope failure of cliffs
along the eastern shore of the Chesapeake Bay, opposite the CCNPP site, and the
findings in Section 2.5 of the FSAR.

The opposite side of the Bay'’s topography is flat and no hill slope failure would
likely occur.

UNRESOLVED The FSAR will be revised to discuss the elevation of the eastern
side of the Bay and the bathymetry.

H. Jones

21

246

Tsunami
Hazards

Provide a SME to discuss the availability of the models and model input/output files
used in the Tsunami simulations.

UNRESOLVED The staff may formulate an RAI requesting tsunami input file and
model codes.

H. Jones

22

246

Tsunami
Hazards

Provide a SME to discuss the validation method(s) of the NLSWE and TSU
models.

UNRESOLVED The applicant will make available calculation packages: Bechtel
25237-000-K0C-HPYK-00001, Bechtel 25237-000-KOC-HPYK-00002

H. Jones
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23

246

Tsunami
Hazards

Provide a SME to discuss seismically-generated seiches (e.g., in Chesapeake
Bay) in Section 2.4.6 (Currently there is no mention of seismic seiches—
atmospheric seiches are discussed in Section 2.4.5.).

The applicant response was that their lieraturet review did not reveal any evidence
of seismically generated seiches in the area.

UNRESOLVED Applicant will discuss that there is no historical record of seiches in
next update of FSAR. The discussion may include analysis of resonant
frequencies of the Bay.

D. Twichell

24

2.4.61

Tsunami
Hazards

Provide a SME to discuss the availability of additional information and references
on the following: occurrence of Chesapeake Bay subaerial landslides; volumes of
material involved in the failures; frequency of failures and/or age-dates for the
failures; criteria for determining that these failures did not cause tsunami-like
waves.

Sections 2.5.2.1 and 2.4.9 contain a discussion of the stability of the Cliffside

UNRESOLVED The FSAR will be updated to include a reference to 2.5.2.1
and 2.4.9

D. Twichell

25

24.6.2

Tsunami
Hazards

Given that the NOAA tsunami event database is primarily a secondary compilation
of other sources of information, provide a SME to discuss the primary sources of
information, particularly as it relates to establishing the tsunami source generator
characteristics in Section 2.4.6.3.

Provide the original references to NOAA database.

RESOLVED Staff will obtain the NOAA report and secondary references
independently

D. Twichell
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26

24.6.2

Tsunami
Hazards

Provide a SME to discuss the criteria used to determine the non-existence of
tsunami deposits preserved around the Calvert Cliffs Reactor site and potential
geologically conducive locations for the deposition and preservation of tsunami
deposits at the Calvert Cliffs site or nearby regions.

Applicant completed literature search for applicable references.

UNRESOLVED Staff may formulate an RAI requesting that the FSAR is updated
with a discussion of the literature search.

D. Twichell

27

2.4.6.2

Tsunami
Hazards

Provide a SME to discuss the references or sources of information for the
magnitude of the 1929 Grand Banks earthquake and the local runup height of the
ensuing tsunami.

Applicant provided reference for 27 meter run-up — Maine Geological Survey
website source.

RESOLVED

D. Twichell

28

24.6.3

Tsunami
Hazards

Provide a SME to discuss how the source parameters (i.e., sliding scenario) were
specifically determined for the Norfolk Canyon landslide, in terms of the volume of
failure, duration and landslide speed.

The applicant states this is based on published information which is referenced in
the FSAR.

UNRESOLVED Staff may formulate an RAI requesting an update to the FSAR with
discussion of references to source area volume, and speed and duration of the
landslide.

D. Twichell

Page 7 of 29




29 | 2463 Tsunami Provide a SME to discuss the tsunami hydrodynamic model used to determine P. Lynett
Hazards the 4 m maximum amplitude at the Chesapeake Bay entrance for the Norfolk
Canyon landslide.
Applicant provided information on the hydrodynamic model used.
RESOLVED
30 | 24.6.3 Tsunami Provide a SME to discuss how the source parameters (i.e., sliding scenario) were D. Twichell
Hazards specifically determined for the La Palma landslide, in terms of the volume of failure,
duration and landslide speed.
Applicant provided reference on the source parameters.
UNRESOLVED The FSAR will be updated to include the reference information
31 | 246.3 Tsunami Provide a SME to discuss how the tsunami hydrodynamic model was used to P. Lynett
Hazards determine the 3 m maximum amplitude at the Chesapeake Bay entrance for the
La Palma landslide.
Applicant provided information on the hydrodynamic model used.
RESOLVED
32 | 24.6.3 Tsunami Provide a SME to discuss the NRC (1979) reference: NUREG CR-1106 (Bransma | D. Twichell
Hazards et al., 1979).

Staff obtained the report.

RESOLVED
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33

2.4.6.3

Tsunami
Hazards

Provide a SME to discuss the following: explanation of source parameters for the
Haiti earthquake as with the other two scenarios; the specific determination of the
source parameters; the word “displacement” in reference to average or maximum
slip along the fault or to maximum positive vertical displacement of the sea floor;
and the assumed shear modulus and corresponding seismic moment (or moment
magnitude) for this scenario earthquake.

Applicant discussed magnitude of earthquake, and clarified that the maximum
reported event was used as the source.

RESOLVED

D. Twichell

34

24.6.3

Tsunami
Hazards

It appears that the Haiti earthquake scenario is associated with the 1918 Puerto
Rico tsunami (Section 2.4.6.2). Provide a SME to discuss whether the mechanism
for this scenario is that of an earthquake on the North American-Caribbean
interplate thrust or that of the 1918 Puerto Rico earthquake (intraplate normal
faulting).

Applicant provided references to source description.

RESOLVED

D. Twichell

35

24.6.3

Tsunami
Hazards

Provide a SME to discuss the tsunami hydrodynamic model used to determine
the 0.9 m maximum amplitude at the Chesapeake Bay entrance for the Haiti
earthquake.

There is no description of the numerical model used here, which is sourced from
an older report.

UNRESOLVED The staff may formulate a RAI requesting that the FSAR be
updated with a description of the numerical model.

P. Lynett
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36 | 2464 Tsunami Provide a SME to discuss whether the first term in equation 2.4.6.-2 is correct, P. Lynett
H d
azards should be %D and that it is correctly implemented in the hydrodynamic model.
Applicant stated this was a typo, and will be corrected.
UNRESOLVED The next version of the FSAR will be corrected for typographical
errors.
37 | 2464 Tsunami Provide a SME to discuss the following: The coding of the hydrodynamic program | P. Lynett
Hazards (in-house/already developed); if an already developed program was used, its

modification in house or non-modification; if an unmodified program was used, the
availability of documentation regarding the developer, version number, and
reference; if the program was developed or modified in house, the availability of
documentation and validation and benchmark results (i.e., in reference to
laboratory studies or field measurements) in addition to Carrier (2003) to determine
whether the program is operating correctly; and the meaning of “validation of the
NLSWE and TSU models was performed separately from the section narrative.”

Same issue as 21 and 22.

UNRESOLVED Linked to No 21 and 22
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38

2464

Tsunami
Hazards

Provide a SME to discuss the phrasing “waves quickly dispersed” in this and other
sections (pg. 2-759, 2-760, 2-764) and its relationship to amplitude attenuation or
modeled physical dispersion.

The terminology “dispersed” does not convey the important physics of the tsunami
evolution; whether it is dispersion, attenuation, or dissipation is important.

Applicant stated this discussion will be clarified, and that a surface contour map of
maximum tsunami wave height would be provided. This map will assist in
assessment of the numerical model’s accuracy.

UNRESOLVED The staff may formulate a RAI to include a figure of wave height
contours in the revised version of the FSAR.

P. Lynett

39

2464

Tsunami
Hazards

Provide a SME to discuss how tsunami run-up on land is estimated from near
shore tsunami amplitude.

Staff stated that different numerical models calculate run-up using different
approaches, and that the employed approach was not described in FSAR.

UNRESOLVED The FSAR will be revised to include a statement discussing how
run-up is calculated.

P. Lynett

40

2464

Tsunami
Hazards

Provide a SME to discuss the derivation/non-derivation of the bathymetric grid
used for tsunami modeling from the precompiled NOAA Estuarine Bathymetric
database (1998 version - which is gridded and heavily interpolated to a resolution
of 30 m) and the procedure that was used to extract the 360 x 360 m resolution
grid from the NOAA database.

UNRESOLVED The FSAR will be revised to include a description of grid size
sensitivity test.

D. Twichell

41

2464

Tsunami
Hazards

Provide a SME to discuss the highest resolution grid tested in the sensitivity
analysis.

UNRESOLVED Linked to No.40

D. Twichell
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42

24.6.5

Tsunami
Hazards

Provide a SME to discuss whether Figures 2.4-37 and 2.4-40 are switched.
Applicant stated that these figures are correct.

RESOLVED

P. Lynett

43

24.6.5

Tsunami
Hazards

The statements (1% paragraph) that the maximum tsunami amplitude and
drawdown at the CCNPP site are from the Norfolk Canyon landslides and Haiti
earthquake, respectively, are based on the NLSWE model. Provide a SME to
discuss the availability of a TSU model run for the La Palma landslide and Haiti
earthquake to confirm this comparison for the limiting case (linear momentum
equation and no bottom friction).

All combinations (nonlinear/linear and friction/no friction) were run, but only the
limiting cases are presented in the report.

UNRESOLVED The FSAR will be updated to include discussion for all simulation
of tsunami.

P. Lynett

44

24.6.5

Tsunami
Hazards

Provide a SME to discuss the calculation of the 20% margin error in the simulated
water level.

The staff questioned the justification of the 20 percent margin. Generally
uncertainty is added to a source and propagated. Margin needs to be justified.

UNRESOLVED The FSAR will be updated to include discussion of the uncertainty
associated with the water level.

P. Lynett
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45 | 24.6.5 Tsunami Provide a SME to discuss the slight difference in the 10% exceedance high tide P. Lynett
Hazards between Section 2.4.6 and Section 2.4.5.2.2.
There is no apparent discrepancy in the report.
RESOLVED
46 | 2.4.6.5 Tsunami Provide a SME to discuss the inclusion/non-inclusion of long-term sea level rise in | P. Lynett
Hazards the water level analysis for the PMT.
Long term sea level rise was not included in tsunami analysis. The Applicant
stated it could be included in a manner similar to the storm surge analysis (linear
superposition).
UNRESOLVED The FSAR will be updated to include a discussion of the sea level
rise.
47 | 2.4.6.10 Tsunami Provide a SME to discuss the grain size or grain size distribution of the sediment D. Twichell
Hazards surrounding the UHS intake structure and the estimated strength of the currents
that would be generated by a tsunami.
RESOLVED
48 | 2.4.6.10 Tsunami Provide a SME to discuss: information on the size of material that the baffle D. Twichell
Hazards screens; the effect on the intake structure of the material that passes through the

baffle; the determination that blockage of the fore bay will be unlikely.

RESOLVED
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49

247

Ice Effects

Provide an SME to discuss the impact on the ESWS intakes if ice overtops the
baffle wall during a strong storm.

Staff asked about the effects of ice overtopping the baffle.

The applicant stated that the baffle wall (approx 5 ft tall) would protect floating ice.
The next level of protection is at a higher elevation. Small possibility that ice would
overtop baffle and if it did the screens would prevent the ice jams.

RESOLVED

L Vail

50

249

Channel
Diversion

Provide an SME to discuss the impact of sea level rise on erosion.

Staff asked about a possible accelerated erosion rate in the Bay would it impact
the intakes etc.

The applicant stated that the impact of sea level rise (everything else staying the
same) is erosion of the slopes and that the eroded material would be in a
southward direction. Also noted that maintenance dredging will be performed.

RESOLVED

L Vail

51

2412

Groundwater
Hydrology

Provide a SME to discuss the drainage divide described in 2.4.12.1.3.

The staff asked about details of the divide discussed in this section and the
importance of the divide. Also, Figure 2.4.64 does not reference topography.

The applicant stated that the divide is referencing the topography of the site and
not the ground water. The surficial aquifer ground water flow mimics the surface
flow.

UNRESOLVED The FSAR will be updated to include a discussion referencing the
groundwater divide.

N. Tiruneh

Page 14 of 29




52 2412 Groundwater | Provide a SME to discuss the “proper management” referenced in N. Tiruneh
Hydrology Section 2.4.12.1.4.
The staff asks for details of the management plan per RG 1.206.
The applicant stated that the ER audit raised the issue of impact of withdrawal of
water from the aquifer. In response to this, GW modeling will be completed in the
Fall to address this in both the ER and FSAR. The modeling will look at the
withdrawal rate based on the current permit. See Figure 2.4-87
UNRESOLVED The staff may prepare a RAI requesting that the FSAR be updated
to include a comment regarding the effects of pumping on the safety review, i.e.,
subsidence.
53 | 2412 Groundwater | Provide a SME to discuss the established groundwater permits mentioned in N. Tiruneh
Hydrology Section 2.4.12.1.4.
Linked to No. 52
RESOLVED Based on discussion and review of Tables 2.4-41 2.4-42,
54 | 2412 Groundwater | Provide a SME to discuss Table 2.4-42 which summarizes the water withdrawal N. Tiruneh
Hydrology rates for a five year interval (July 2001 through June 2006) as presented in

Section 2.4.12.2.5.

The staff requested an explanation regarding the changes and trends shown in the
Table. The applicant stated that they didn’t have an explanation regarding the
deltas, but suggested it was possibly an outage.

RESOLVED
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55

2412

Groundwater
Hydrology

Provide a SME to discuss the observation drawn from well OW-744 presented in
section 2.4.12.3.1.

See figure 2-66.

The applicant discussed that the well OW- 744 was screened in the upper
Chesapeake aquitard. The data from the well appears to show that the well is
screened in neither of the water bearing units. Therefore, the applicant decided
that the information was erroneous and was not used in its mapping of the surficial
or upper Chesapeake unit. This was based on a review of the boring logs and
information.

The staff asked if the head observed in the well was consistent in a 3D perspective
even though the information in a 2D domain is inconsistent.

The applicant stated that the information can be reviewed in 3D if necessary.

UNRESOLVED Staff may formulate an RAI asking for additional information
regarding the use of the data from well OW -744.

N. Tiruneh

56

2412

Groundwater
Hydrology

Provide a SME to discuss the representation of the groundwater divide presented
in section 2.4.12.3.1 with reference to the groundwater contour.

The application stated that there is not a figure addressing this but that the data do
represent the information. Figure 2.4-70 partially shows the contours.

In Figure 2.4-72, the contours are open. No data are available to the NW. The
applicant states that this information clearly shows a flow divide.

RESOLVED

N. Tiruneh
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57

2412

Groundwater
Hydrology

Provide a SME to discuss the nearest water body/dies that could be affected with
reference to the travel time as described in section 2.4.12.3.3.1.

Reference Fig 2.4-73. The applicant stated that the information on this figure
shows Branch 3 that eventually flows into Johns Creek. The purpose was to look
at the closest surface water body that would receive inflow from the surficial
aquifer. This figure represents seeps eftc. that drain to Johns Creek.

The general approach for the surficial aquifer was that, the applicant calculated an
average gradient using a conservative hydraulic conductivity, calculated porosity,
and calculated travel distances.

The travel time for analysis in FSAR Section 2.4.13 uses a different hydrogeologic
unit.

The applicant explained that Section 2.4.12.3.3.1 is a discussion of the surfical
aquifer but not in the context for the conservative review in 2.4.13 section.

RESOLVED

N. Tiruneh

58

2412

Groundwater
Hydrology

Provide a SME to discuss the monitoring plan described in section 2.4.12.4.
The applicant stated the final groundwater monitoring plan is not complete.

UNRESOLVED The staff may formulate an RAI requesting information about a
final monitoring plan.

N. Tiruneh
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59

2412

Groundwater
Hydrology

Provide a SME to discuss the groundwater elevation described in section 2.4.12.5.

Staff asked for additional explanation of the last sentence of the first paragraph.
The applicant stated that the discussion is referring to the delta of the post
construction and the current.

See Figure 2.4-98

RESOLVED

N. Tiruneh

60

2412

Groundwater
Hydrology

Provide a SME to discuss the water level described in section 2.4.12.5 with
reference to the design requirements.

Staff asked if this section states that the level is higher than the DCD elevation.
The applicant stated that the current this section is for current conditions but that
the area will be dramatically different post construction. Therefore, the gw model
was developed to address DCD requirement of 1meter delta requirement.

The applicant noted in Figure 2.4.97 that all the post construction deltas are
greater that 1 meter. The gradient is toward the bioretention ditches.

The applicant provided a departure in 3.4.2 (pg. 3-19) and mentions a calculation
demonstrating that the ESWC Cooling Tower 1 and Diesel Generator Building 1-2
can still perform its safety-related function with the applicant’s predicted
groundwater elevation.

UNRESOLVED The staff may formulate a RAI requesting that the applicant
provide additional discussion of the issue.

N. Tiruneh

61

2412

Groundwater
Hydrology

Provide a SME to discuss the conceptual development of the model described in
Section 2.4.12.5.

UNRESOLVED Staff may formulate a RAI requesting details of the modeling
process and may request a copy of the MODFLOW input file. The calculation will
be provided in the reading room.

N. Tiruneh
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62

2412

Groundwater
Hydrology

Provide a SME to discuss the seepage control measures anticipated during the
construction phase and not during operational phase as presented in
Section 2.4.12.5.

Staff asked about the primary sources of seepage and what is the timeframe.

The applicant stated that there are two primary sources; lateral inflow from the
aquifer and surface inflow. The applicant calculated inflow from surficial aquifer to
be “minimal” and would be passively managed by a series of trenches.

The main concern is with surface inflow. The main excavation will affect the inflow.

Timing of the excavation could be in years. The gw impacts to construction
dewater is minimal. The surficial aquifer is limited in vertical and horizontal extent.
The hydraulic conductivity is also small. Section 2.5.4 addressed this in more
detail.

RESOLVED

N. Tiruneh

63

2412

Groundwater
Hydrology

Provide a SME to discuss the possibility of ponding as a result of the swales
described in Section 2.4.12.5.

The applicant stated that the swale is a feature to re-direct the flow to minimize
inflow into the excavation. This is to minimize the surficial runoff. The swales
convey water to storm water basin. Sediment and erosion control plans for
construction phase are currently in development. Swales and sumps referred to
in this section are for pre-operation/construction phase.

UNRESOLVED The staff may formulate a RAI to request that the FSAR will be
updated to clarify this section regarding the aspects of the construction and
operational phases.

N. Tiruneh
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64 2.4.12 Groundwater | Please provide the reference Wolman, 2004. Advisory Committee on the N. Tiruneh
Hydrology Management and Protection of the State’s Water Resources, Final Report,
Appendix E, G. Wolman, May 2004.
Applicant provided url address for reference.
RESOLVED
65 | 24.12 Groundwater | Please provide a SME to discuss the variation in gradient observed in N. Tiruneh
Hydrology Figure 2.4-104—{Upper Chesapeake Unit Flow Direction from the Nuclear

Auxiliary Building to Branch 2, December 2006} and Figure 2.4-105—{Upper
Chesapeake Unit Flow Direction from the Nuclear Auxiliary Building to Branch 2,
March 20073}.

The applicant referenced Figure 2.4-74 that shows the hydrograph for the upper
Chesapeake for the period of December 06 to March 07. The hydrograph shows
marked increases in some of the wells. The applicant stated that this is very likely
based on increased precipitation evidenced in the change in the well elevation and
then changing the gradation.

UNRESOLVED The staff may formulate a RAI to include a discussion of variability
in gradient.
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66

2412

Groundwater
Hydrology

Provide an SME to discuss the water budget at the site, particularly the quantity of
local precipitation that recharges the surficial aquifer, the sources and magnitude of
recharge to the upper and lower Chesapeake units (including any flow from the
surficial aquifer), the flux from the Chesapeake to the Piney-Point Nanjemoy
aquifer, and the locations and rates of groundwater discharge via seeps, springs,
and streams. The SME should provide a discussion of the water budget of the site
for current conditions and for the projected conditions during plant operation.

The applicant stated that the FSAR 2.4.12.5 discusses the pre-construction
calibration values and that Section 2.4.12.1.2.2 discusses the recharge.

The staff is concerned about the amount of seepage from the surficial aquifer.
Were steams and seeps observed or postulated?

The applicant did observe streams and steeps. Leakage conclusion was based on
regional studies of the surficial aquifer. Quantifying the value will be addressed
during the next phase of modeling.

The staff wants to know where the other aquifers (Nanjemoy, etc) discharge. This
will be needed especially during the accident analysis. It appears from the current
FSAR version that the issue is not addressed.

The applicant may be able to address flux between units with currently available
information but has not completed that analysis. However, there is no site-specific
data for the Piney Point unit because data was not collected. The applicant used
the regional data for this unit.

The staff stated that because there is regional data available, the applicant should
determine whether there is a plausible option that a contaminant could travel to the
Piney Point unit.

UNRESOLVED Staff may formulate a RAI that will request detailed discussion of
the of the water budget at the site.

P Meyer
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67

2412

Groundwater
Hydrology

Legends of some FSAR figures are unreadable at any magnification,
e.g., Figs. 2.4.12-11, 2.4.12-14, 2.4.12-16. Have copies of all FSAR figures
available at the audit, with readable type.

The information is unreadable on the electronic version.

UNRESOLVED The staff may formulate a RAI to address the legibility of the
figures throughout FSAR.

P Meyer

68

2412

Groundwater
Hydrology

Section 2.4.12.1.2.1 mentions irrigation, farm, and domestic wells pumping from
the surficial aquifer. Section 2.4.12.1.2.2 mentions localized areas of pumping in
the Chesapeake sand units. Provide an SME to identify the locations of any
surficial aquifer wells or Chesapeake unit pumping within the area surrounding the
CCNPP site.

UNRESOLVED The NRC staff will attempt to obtain the sensitive information
regarding the well location (the safety PM will investigate process).

P Meyer

69

2412

Groundwater
Hydrology

Provide an SME to clarify whether all numerical quantities given in the last
paragraph of Section 2.4.12.1.2.4 are from reference MGS (1997).

The applicant checked the reference. One typographical error was identified. The
remaining values were correct.

RESOLVED The applicant will update the FSAR to correct typographical error.
Also, the unit conversion in Section 2.4.12.1.2.4 will be corrected.

P Meyer
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70

2412

Groundwater
Hydrology

Provide an SME to explain the limited accuracy in location of the groundwater
users listed in Table 2.4.12-6.

UNRESOLVED
Linked to No. 68

P Meyer

7

2412

Groundwater
Hydrology

Provide an SME to discuss the groundwater and groundwater-to-surface water
pathways, including all alternative pathways considered, the basis for selecting
the bounding pathway, and consistency between the pathway(s) discussed in
FSAR 2.4.12 and the transport analysis of FSAR 2.4.13.

New modeling effort will be looking at post construction effects to the upper
Chesapeake.

UNRESOLVED The staff may formulate a RAI to address the modeling.
Linked to No. 61

P Meyer

72

2412

Groundwater
Hydrology

Provide an SME to discuss the slug tests conducted in the surficial aquifer and
Upper and Lower Chesapeake units. Have a copy of the slug test report available
for review at the audit.

RESOLVED

Staff will review the document in ADAMS to verify that the data is complete.

P Meyer

73

2412

Groundwater
Hydrology

Provide an SME to discuss the applicability of the de Marsily (1986) reference for
assuming effective porosity is 80% of total porosity.

Staff reviewed reference.
RESOLVED

P Meyer
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74 | 2412 Groundwater | Provide an SME to discuss the impact of (1) future groundwater use of the Piney- P Meyer
Hydrology Point Nanjemoy and Aquia aquifers, and (2) on the site water budget (discussed
under Information Need Serial #66).
Applicant stated that there is no future use of the Piney Point. The Aquia will be
looked at during upcoming modeling supporting the ER and environmental review.
Once construction is complete no further use of the Aquia is anticipated
RESOLVED
75 | 2412 Groundwater | Provide an SME to discuss the modeling analysis to evaluate subsurface P Meyer
Hydrology hydrostatic loading and dewatering.
UNRESOLVED The staff may formulate a RAI to address the modeling.
Linked to No. 61
76 | 2412 Groundwater | Monthly groundwater head data are provided for July 2006 through March 2007. P Meyer
Hydrology Provide additional groundwater head observations so that one year’s worth of data

is available.
Staff reviewed rev 2 and determined a need to revisit.

UNRESOLVED The staff may formulate an RAI requesting the data and correction
of the data in Table 2.4-36.
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77 | 2412 Groundwater | Provide an SME to clarify whether the electrical manholes discussed in P Meyer
Hydrology Section 2.4.12.5 are safety-related.
UNRESOLVED Staff may formulate a RAL.
78 | 2.4.13 Accidental Provide an SME to discuss the conservative nature of the source term considering | P Meyer
Release both tank volumes and tank radionuclide concentrations.
The staff noted that the tank that was selected is largest volume. It provides the
greatest inventory. The applicant stated that the revised FSAR will include a
reference that performs this evaluation.
UNRESOLVED The staff may formulate an RAI requesting that FSAR is updated
to include a statement addressing this issue and the conservative nature of the
analysis. The staff may also request that the reference be provided in the FSAR.
79 | 2413 Accidental Provide an SME to discuss the conceptual model for groundwater transport, P Meyer
Release including: The assumption that a transport analysis that does not consider

hydrodynamic dispersion is conservative for a constituent subject to decay; the
release elevation; the groundwater head at the point of release; the hydrogeologic
unit into which the release occurs; and consistency between the transport scenario
and the analysis in FSAR 2.4.12.5.

Applicant provided an overview of the transport model for staff.

UNRESOLVED Staff may formulate an over-arching RAI requesting an explanation
of the approach/process used to produce the most conservative plausible pathway.
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80 | 2413 Accidental Provide an SME to discuss the alternative conceptual models for transport that P Meyer
Release were considered and the technical basis for the judgment that the presented
conceptual model constitutes a bounding analysis.
UNRESOLVED Staff may formulate an over-arching RAI requesting an explanation
of the approach/process used to produce the most conservative plausible pathway.
Linked to No. 79
81 2413 Accidental Provide an SME to discuss the laboratory Kd measurements. Have a copy of the P Meyer
Release laboratory report available for review at the audit.
RESOLVED.
82 | 24.13 Accidental Have a copy of the TtNUS (2007) reference available for review at the audit. P Meyer
Release
RESOLVED
83 2.4.13 Accidental Please provide a subject matter expert to discuss the conceptual model presented | N. Tiruneh
Release in Figure 2.4-106—{Conceptual Model Transport Cross-Section}.

UNRESOLVED Staff may formulate an over-arching RAI requesting an explanation
of the approach/process used to produce the most conservative plausible pathway.

Linked to No. 79
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84

2413

Accidental
Release

Provide a SME to discuss alternate conceptual models that were analyzed as
required in SRP 2.4.

UNRESOLVED Staff may formulate an over-arching RAI requesting an
explanation of the approach/process used to produce the most conservative
plausible pathway.

Linked to No. 79

N. Tiruneh

85

2.4.13

Accidental
Release

Provide a SME to discuss the considerations given to the post-construction
conditions and their effect on groundwater pathways of radionuclides as described
in Section 2.4.13.1.2.

UNRESOLVED Staff may formulate a RAI requesting details of the modeling
process.
Linked to No. 61

N. Tiruneh

86

2.4.13

Accidental
Release

Provide a SME to discuss any springs, seeps, and other groundwater outflows that
need to be considered in the analysis of groundwater pathways of radionuclides.

The applicant stated that this information is available in the wetland delineation
report and that this section does not evaluate any release points to springs or
seeps

UNRESOLVED Staff may formulate an over-arching RAI requesting an explanation
of the approach/process used to produce the most conservative plausible pathway.

Linked to No. 79

N. Tiruneh

87

2.4.13

Accidental
Release

Provide a SME to discuss the site groundwater system that could potentially be
impacted as described in section 2.4.13.1.3.

RESOLVED

N. Tiruneh
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88 | 2413 Accidental Provide a SME to discuss the basis for determining the radionuclides expected to N. Tiruneh
Release be present as described in Section 2.4.13.1.4.
RESOLVED
Linked to No. 78
89 | 2413 Accidental Provide a SME to discuss the possible pathways of radionuclides that could be N. Tiruneh
Release altered as a result of the land grading activities as described in Section 2.4.13.2.1.
UNRESOLVED Staff may formulate a RAI requesting details of the modeling
process
Linked to No.61
90 | 24.13 Accidental Provide a SME to discuss the details of the code used in the analysis of N. Tiruneh
Release radionuclide transport.

Applicant used EXCEL to process equations in 2.4.13
UNRESOLVED The spreadsheet will be provided in a reading room.
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91

2413

Accidental
Release

Please provide the following references:

(1) CFR, 2007. Annual Limits on Intake (ALIs) and Derived Air Concentrations
(DACs) of Radionuclides for Occupational Exposure; Effluent
Concentrations, Concentrations for Release to Sewerage, Title 10, Code of
Federal Regulation, Part 20, Appendix B, 2007.

(2) Schnabel, 2007. Geotechnical Subsurface Investigation Data Report
(Revision No. 1), CGG Combined Operating License Application (COLA)
Project, Calvert Cliffs Nuclear Power Plant (CCNPP), Report by Schnabel
Engineering North LLC, April 2007.

(3) TINUS, 2007. Final Wetland Delineation Report for Proposed UniStar
Nuclear Project Area, Calvert Cliffs Nuclear Power Plant Site, Tetra Tech
NUS Inc, May 2007.

RESOLVED

N. Tiruneh

92

2.4.13

Accidental
Release

Please provide a subject matter expert to discuss the general model input/output,
data reduction, and availability in the groundwater flow and radionuclide pathway
analysis.

RESOLVED

N. Tiruneh

93

Ground water

NEW

How will the new data from current drilling being incorporated to the FSAR.

Is the new information supporting the current analysis or is the new information
leading to a new or different conclusion?

September submittal should contain a discussion regarding the new data and any
changes that may be required to the FSAR.

UNRESOLVED

94

2.4.13

NEW

Staff may formulate a RAI addressing chelating agents
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