NRC GEOTECHNICAL VISIT

VIRGIL C. SUMMER NUCLEAR STATION (VCSNS)

[Old] Nuclear Training Center (NTC) — SC Hwy 213

JUNE 22, 2006
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- SCE&G VC Summer COL '

 Subsurface Investigation

~ Bechtel Corporation

~ NRC Site Visit
- June 22, 2006




Subsurface Investigation

Boreholes
— Soil and Rock Drilling (111 Total)

Observation Wells (31 Total)
— Slug and Packer Tests

Cone Penetrometer Tests (36
Total)

Test Pits (20 Total)

Geophysical Testing
— Downhole Testing (8 Total):
» (P-S Suspension Logging,
Gamma, Resistivity,

Televiewer, Caliper, and
Deviation)

— Seismic CPTs (7 Total)
— Electrical Resistivity (6 Total)
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-« 8to 150 ft depth (2 completed)

- Borings: HQSiZe(ZB total)

~ * 2t0 330 ft depth (1 completed)
-+ 2to 215 ft depth (1 completed)
* 8 to 175 ft depth (3 completed)

* 6 to 115 ft depth (2 completed)




o  Borings: NQ Size (85 total)

e 410 175 ft depth (1 completed) -

« 27 to 115 ft depth (10 completed)

* 210 100 ft depth (2 completed)

- » 24 to 85 ft depth (11 completed)

~ + 210 80 ft depth (0 completed)

-+ 10 to 70 ft depth (10 completed)
1 to 60 ft depth (1 completed)

10 to 55 ft depth (4 completed)

» 510 40 ft depth (0 completed)




- Observation Wells (31 total)

» 1.to 115 ft depth (1 completed)
4 to 100 ft depth (4 completed)
1 to 80 ft depth (0 completed)

+ 12 to 70 ft depth (12 completed)
9 to 60 ft depth (9 completed)

1 to 55 ft depth (1 completed)

3 to 50 ft depth (3 completed)
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CPTs (36 total)

* 11to 80 ft depth
~ + 2910 50 ft depth
* 610 40 ft depth

~ T7ofthe 50 ft CPTs include seismic tests

For 80 and 50 ft tests, advance to refusal
- even |f deeper than speC|f|ed depth
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Laboratory Testing: Soil

Moisture content (500) |

Unit weight (30)

Specific gravity (30)

Sieve and hydrometer analysis (100)

Grain size analysis w/no. 200 wash (100)
Atterberg limits (80)

Chemical analyses (pH, chlorlde sulfate) (30)
Moisture density (20)

« California bearing ratio (10)

Unconfined compression (20)
Unconsolidated undrained triaxial compression (40)

Consolidated undrained triaxial compression (15)

Direct shear (20)
Torsional shear and resonant column (16)
Consolidation (15)




" Laboratory Testing: Rock

“Unconfined compression (80)

Unconfined Compressmn w/ stress-strain (40)
Slake durability (8)

Age dating (standard radio carbon) (8)

X-ray diffraction/mineralogy (8)
Petrographlc analy3|s (thin sectlon) (20)
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Subsurface Investlgatlon o
| June11 2006 Status

e Completed Boreholes: 49 (44%) e
K Completed Observation Wells: 30 (97%)

~+ Boreholes, CPTs, and Downhole
-Geophysics Estimated Completlon Date IS

Late Juiy |




~ Subsurface Profile

Residual Soil - reddlsh sandy silts with varlable clay
content

Saprolite — completely weathered rock but w/preserved |

relict rock structure

Partially Weathered Rock (PWR) — decomposed rock
matrix mixed w/semi-hard rock fragments

'Moderately Weathered Rock (MWR) -- >50% by

volume of sound rock interspersed w/decomposed zones

Sound Rock — Hard fresh to slightly discolored rock
(granodiorite, gneiss, schist)




- B201 B-305

" Residual SO|I 07R  033%

,\Saprollte 1737t 37-511ft

" PWR  37-50ft 51- 57._ft .
~MWR 5062 ft 57-61ft

~ SoundRock = >62ft = >61ft o







INTRODUCTION

 Welcome & Introductlons
* Nuclear Training Center (NTC) Loglstlcs |

— Fire Exits

— Restrooms /
— Refreshments & Lunch
— Locked Entrances

» Safety Topic'(s) ,













NRC Field Visit

. Orange Vests Shall be Worn

» Safety Protective Devices — Not Requlred
Outside Drill Rig Ribbon Barrier

» Inside Drill Rig Ribbon Barrier:
— Steel Toe Shoes & Gloves
— Hard Hat & Eye Protection
— Ear Protection ‘




NRC ENTRANCE

« NRC Entrance Comments




VCSNS COL / Project Schedule

» Fall 2007 — Submit COL Application
« 2011 — COL Approval (42 Months)

* 2011 — Initiate Safety Related Constructlon |
« 2015 — Plant Operatlon |










SCE&G NND PrOJ ect Organlzatlon
' (Geotechmcal Contacts) .
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VIRGIL C. SUMMER NUCLEAR STATION
EMERGENCY PLAN EVACUATION
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VCSNS Units 2 & 3

 Site Selection Study (Fall 2005)
— Virgil C. Summer Nuclear Station (VCSNS)
— Savannah River Site (SRS)
~ — Other Sites (SCE&G Service Territory)

* Preliminary Geotechnical Investigation (Late 2005)
— 10 Boreholes (Laydown Area L-50 & Borrow Area Q)
— L-50: Rock @ 45°-65’ depth, Groundwater ~ Rock
— Borrow Area G: Rock @ 85’ depth, Groundwater ~ 50’







Virgil C. Summer Nuclear Station COL

- Local and Regional Geology / Seismic Sources -

William Lettis & Associates, Inc.
Scoft Lindvall

V.C. Summer Nuclear
Station, SC
June 22, 2006




Sections 2.5.1, 2.5.2, and 2.5.3:

Currently in the process of:
« Compilation and review of literature
* Update geologic, geophysical, and seismic data base
* Field reconnaissance
Preparation of maps (200, 25, 5, and 0.6-mile)
Review of EPRI and other seismic source models;
Any new seismic sources?

Update EPRI source model
Evaluate potential for surface deformation
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Cooke fault
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Charleston liquefaction features
Bluffton liquefaction features
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Cape fear arch
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14 Pembroke fault el
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Regional Tectonic Features
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Regional Faults -
and Lineaments
From FSAR
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Eastern Piedmont (Goat Rock) Fault System

EPFS defined as a series of subparallel faults
extending from Alabama to Virginia (Hatcher et

al, 1977)

Goat Rock (AL, GA), Towaliga (AL, GA, SC),
Modoc (GA, SC), Jonesboro (NC - only fault
assoc. with Mesozoic basin), Augusta (GA, SC)
Early ductile mylonitic phase, later brittle phases
of deformation

Most faults in system do not displace Triassic
diabase dikes (pre-Triassic age)
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Local Faults

Small faults (~21 mi SE of site) that offset post-
Eocene Coastal Plain sediments (Zupan and
Abbot, 1975)

Camden Fault (~40 mi E of site) that offset post-
Cretaceous Coastal Plain sediments (Knapp et

al, 2001)
Wateree Creek fault (~3 miles S of site); no

evidence for north continuation to site perDon
Secor and no slip since Mesozoic dike
emplacement

Ductile shear zone at Charlotte and Carolina
terrain boundary (Halpin and Barker, 2004)
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Update,d Charleston Seismic Source
(UCSS) Model

Updated for Vogtle ESP to incorporate post-
EPRI information

SSHAC Level 2 process

Replaces EPRI EST representations of the
Charleston source zones in source model




Updated Charleston Seismic Source

 Four, mutually exclusive source zone geometries (A, B, B', & C)

Atlantic Ocean




Mmax Distributions

UCSS (this study)

USGS (Frankel et
al., 2002)

SCDOT (Chapman
and Talwani, 2002}
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Updated Charleston Seismic Source
| - Logic Tree -

Source Gepmetry

A Chareston {0.70)

B Coastal Zons
(including offshare) (0.10)

6.7 (1)

B' Coastal 20n4a,
texcluding alishana) (0.10)

63

(0.25)

Data Used to

Constrain Mmax

Hecurrence

Geglagic (1.00)

_ Portion of Recurrence
Paleoliquefaction Interval

Record Usedto (continuous
Modcl Recurmnce distribution)

~2,000-yrar 531°exp (£0.25) yoars
racord {0.80]  (mean of 548 years)

s

{0.30)

C Proposed East
Coast fault
systam = south (2 10]

7d

(0.25)

7.5

- (0.10]

Y

e

~5,000-year B41%cxp (£0.51) yoars
racgrd (@20]  (mean of 958 yaars)




