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Figure 2.5-48 Selected Performance-Based Horizontal SSE Response Spectrum,
As Scaled from Mean 10 Ground Motion Spectrum, Compared to
RG 1.60 Spectrum Anchored to 0.3g
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Figure 2.5-51 Horizontal Ground Motion Spectrum Calculated for Reference
Probability of Mean 5 x 1075, Compared to RG 1.60 Spectrum
Anchored to 0.3g and to Selected SSE Spectrum
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Figure 2.5-52 Sensitivity Plot of Scaled Spectrum Calculated Using Alternative
Lower-Bound M of 5.0 and Scaling Factors in Table 2.5-27, Compared
to RG 1.60 Spectrum Anchored to 0.3g and to Selected SSE Spectrum
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Figure 2.5-53 Comparison of Aleatory Sigmas Reported for California with
Weighted Average Aleatory Sigma from EPRI Ground Motion 2003
Models for M = 5.5, Rcp = 20 km
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Figure 2.5-54 Sensitivity Plot of Scaled Spectrum Calculated Using Alternative
Ground Motion Aleatory Uncertainties and Scaling Factors in
Table 2.5-28, Compared to RG 1.60 Spectrum Anchored to 0.3g and to
Selected SSE Spectrum
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Models (5% of Critical Damping)

2-2-532 Revision 2
July 2004



Seismic Epicenters
(by magnitude)
Eastern US seismicity
(1985 - 2001)

= 3.00-399

[ 4.00-499

] 5.00-599

. 6.00 - 6.99

7.00-7.99

BRSSO F e g
RS R S L]

EPRI I ismic epi 3
(1627-1984)

3.00-3.99
4.00 - 4.99
5.00 - 5.99

6.00 - 6.99

L
@
@®
7.00-7.99

Site Vicinity Geologic Map
25-Mile Radius
North Anna Site

O 25-Mile Radius ?
0 25 5

7.5 10

o 2

5 ?%H f;ié{\i? = Virginia Division of Mines and Geology, Geologic
Bl £ '$e : % Map of Virginia, 1993, Scale 1:500,000
“ T G i) Virginia State Plane (North) coordinate system,
g g Fipszone 4501, NAD 1927 Horizontal datum.
: i o _— o C i
Figure 2.5-56 Site Vicinity Geologic Map and Seismicity (25-Mile Radius)
North Anna Revision 2

Early Site Permit Application 2-2-533 July 2004



340 340
Existing Grade
320 B804 320
/ Approximate Original Grade —
300 B-803 300
% 1
" 7 . / _
B-626 ¥’
Planned Grade P, 1 / B-624 AT T T 7
P >
260 + T 260
\L M B’W Zone Il
—~ .
240 — Limit of Units —oAHHHFHHAHHHHHHH 240
PEMR 238.25) Zone -V 3 and 4 Excavations ] Fill for \L
AP-1000 @315) o Units 3 and 4
RIS Excavations
220 @218 — 220
= ACR-700
g 20 1oy L 200
e ABWR (194.7)
p4
O 180 1 d 1 180
=
<
>
W 60 160
1T}
140 L 140
GT-MHR (131)
120 120
100 100
80 80
Key:
Q 200 400
PBMR Pebble Bed Modular Reactor HORIZONTAL SCALE - FEET
AP-1000  Westinghouse AP - 1000 BECHTEL
FREDERICK, MARYLAND
RIS Westinghouse IRIS
ACR-700  Advanced CANDU Reactor - 700 NORTH ANNA ESP APPLICATION
ABWR  Advanced Boiling Water Reactor
GTMHR  Gas Turbine - Modular Helium Reactor SUBSURFACE PROFILE A-A'
Josno SRANNG NG Rev
24830
ly
Fi 2 rf Profile A-A'
igure 2.5-57 Subsurface Profile A-
North Anna Revision 2

Early Site Permit Application

2-2-534

July 2004



340 340
Approximate Original Grade B-41
320 822 320
300 e — 300
- Zone |IB
Existing Grade 4B
B2t T N
280 280
Planned Grade @7 B-805 D/ . /ﬂ// / / //L_ LZ 3 B-802
g \/\L& Zone Il
260 ﬁ/‘ﬂ//Pﬁ/// /V x\LLZ %\ 260
PBMR (238.25) 240 _ . %y// 240
AP-1000 (2315) % m
on
9]
RIS (2218) ST 220 7 1 220
. I
ACR-700 (199) 2 200 or 200
ABWR (194.7) ﬁ L
e
180 - L ES 180
160 160
140 140
GTMHR (131)
120 120
Key:
PBMR Pebble Bed Modular Reactor
0 100 200
AP-1000  Westinghouse AP - 1000 [ f f I ]
HORIZONTAL SCALE - FEET
IRIS Westinghouse IRIS BECHTEL
FREDERICK, MARYLAND
ACR-700 Advanced CANDU Reactor - 700
ABWR Advanced Boiling Water Reactor NORTH ANNA ESP APPLICATION
GT-MHR Gas Turbine - Modular Helium Reactor
SUBSURFACE PROFILE B-B'
J08 N0 DRAWING NG, REV.
24830
¢
. . '
Figure 2.5-58 Subsurface Profile B-B
North Anna Revision 2

Early Site Permit Application

2-2-535

July 2004




COOLMG TOWER MEA
@3g3 3 S0 ¢ o
EL7300.000 10 £1. 280.000

I
I
I
|
|
|
|
|
|
|
|
I
|
|
|
|
I
I
|
I
|
|
|
|
|
|
|
!
I
|
|
|
|
|
|
I
|
|
I
|
|
|
|
|
|
|
|
|
I
|
|
!
|
I
|
I
|
I
I
1
|
|
|
|
|
I
I
I

BORE HOLE LEGEND (PREVIOUS)

© 0-40 FEET DEPTH BORG
@ 4180 FEET DEPTH BORNG
@ 81120 FEET DEPTH BORMG
@ 5120 FEET DEPTH BORNG

METEOROUOGCAL STATON

‘Q
= D / SEWAGE. TREATMEXT

Ly o

/ltc LA T e o
B
Bt siod

e

[

[F

BRONG EXPNGON
SLATOR
133
1 COMDMATES S0 W WORTH ok STE SHCFC.
cor-J £ Tven 0w
%

°Q
2
EARLY SITE PERMITTING
SUB-SURFACE INVESTIGATIONS
LOCATIONS OF PREVIOUS BORE HOLES
[ m e mr

Figure 2.5-59 Locations of Previous Boreholes

North Anna
Early Site Permit Application

2-2-536

Revision 2
July 2004



BAICH PLMT
083,000 S0 FT)

L e

X7\ s
) 3 z
) L — ph 5o y
A
. 4 [ WA . SEWACE PUMP WOUSE.
N /4' Py ‘ i r'
=1 RE Hi ND (ESP)
51 (2 e s oA ERe |[E. G 6801 BORNG WTH SAPLIG
B lﬂ' ._- (5P PLANT PR \ By, 1-?' 3 W 5000000 ¥ CPT-821 CONE PENETROMETER TEST
A 7438 d 5
A (3
BOUNOART 2

80
vl
4 TEESEE ot  OW-841 OBSERVATION WELL
Y otk 2

MEPICON SN L
'STORAGE BSTALLATION

EARLY SITE PERMITTING
SUB-SURFACE INVESTIGATION
ESP BORE HOLE LOCATIONS

Figure 2.5-60 ESP Borehole Locations

North Anna Revision 2
Early Site Permit Application 2-2-537 July 2004



/

€300 N

]
B
/ G 1
120000 %0 F1) l
SO

PLANT NORTH

€

BORE_HOLE LEGEND (PREVIQUS)
O 0-40 FEET DEPTH BORMG
£ NINE MEA
EXSTING)

@ 41-80 FEET DEPTH BORNG
® 81-120 FEET DEPTH BORNG
) @ > 120 FEET DEPTH BORNG
Sy [
wer S
8 =
= Tl
2834 TEMPORARY
»
8 o=y
,40:
"
L 7
p
oveRLow
STORAGE

METEOROLOGCAL STAGH

‘!Q
il D /
81|l @

SCUNE TREATUDT
-~ SEWAGE PUMP MOUSE
TECTER AEA
okBe s 2 'E &
— BOREHOLE LEGEND (£5P)
€ B-801 BORNG WITH SAUPLING
L] 'V CPT-821 CONE PENETROMETER TEST
I assin s e @ OW-841 OBSERVATION WELL
Bl ™ =B —
R g ® | ®
ELEVATION 27100 i‘ ounc
L EXSTHCY
11+
1. COORMATES SHOwH AE WORTH At STE SPECFIC,
s
\ [T

@
N
~ il
Figure 2.5-61 Locations of All Exploration Points
North Anna

o0
Qo
2
EARLY SITE PERMITTING
SUB-SURFACE INVESTIGATION
LOCATIONS OF ALL EXPLORATION POINTS
Early Site Permit Application 2-2-538

Revision 2
July 2004



Shear Wave Velocity, Ft/Sec.

Shear Wave Velocity, Ft/Sec.

0 100 200 300 400 500 600 700 800 900 1,000 1,100 1,200 1,300 1,400 500 1,000 1,500 2,000 2,500
0 T T T T T T T T T T 0 I T I T I
! : :
] 1 1
' i . Design Value
1 Desi | 1 (Improved)
i esian Design Value . .
! (Unimproved) ! [
I 1 | 1
1 1 I 1
1 1 1
5+ - 10 [P, [ -
i I !
1
! | 1
i I !
CPT-825 ' I CPT-825
HDown—HoIe i | Déwn-HoIe
1
B80S —  » ! : i
Cross-Hole z IA : | :
one I
or | 7 20 [ [ te-n 4
. | : 1
- I - I i
) | [} I 1
o : = I !
g ! g I i
© © 1 I
£ CPT-822 | £ ¥ !
2] | 2] | H :
© . 2 I |
3 15 - | - 3 30 e |
& | o} i
2 B3
8 Zone lIA ! 8 Pl
[} [} ]
o | 1] 1
< i < Zone IIB |
a ! = [
O Q 1
[a} | [a} i
[ U
20 | B 0 '._I _________ |
i | |
| I | | |
Units 1 & 2 | ! : | |
andESP ———» | ! I | :
Average Value | i | :
I - T _______ ]
I 1
[ . Zone lll i :
| i ! |
25| I ' - 50 ' I
| | |« Design |
| ! \ Value 1
I 1 1
| H i
| 1 VZZaSSS VZZZaS 5N
I i
H Zone llI-IV or Zone IV
30 | | | 60
(a) (b)
Figure 2.5-62 Zone IIA Shear Wave Velocity Profile (a) Full-Depth Shear Wave Velocity Profile (b)
North Anna Revision 2

Early Site Permit Application

2-2-539

July 2004



1.0 ¥ oy [ —

0.9 'S RS N

S \
0.8 2 \

0.7 S N AN (3 Zone il Weathered Rock

0.6 ~ \ A\

\ \
0.5 ’ \ \

G/G ax

0.4 N AY \

0.3 \ \

0.2 N

0.1 . >

10 1073 1072 10~ 1
Cyclic Shear Strain, Percent

Figure 2.5-63 Variation of Normalized Shear Modulus with Cycle Shear Strain

North Anna Revision 2
Early Site Permit Application 2-2-540 July 2004



@ Zone lIA Saprolite (sand)

@ Zone 1B Saprolite (gravel)

@ Zone |ll Weathered Rock

25 J
7’
4
7 7
7,
/
20
/
/ /
V4 4 »
o 15 4 4
8 /
2 Jd /
o
I
g @ /
10 7
/
/7 4
. /
. -’ V4
5 - - /
” 7
, . 1, /
” Y
.- _- /
I B L
0
10~ 103 102 101 1

Cyclic Shear Strain, Percent

Figure 2.5-64 Variation of Damping Ratio with Cyclic Shear Strain

North Anna

Early Site Permit Application

2-2-541

Revision 2
July 2004



North Anna
Early Site Permit Application
Part 2 - Site Safety Analysis Report

Attach. 1

E 22(3265.706
SERVICE WATER RESERVOR

WAREHOUSES

X

From:
Dwg. No. 002-KOK-0000-00001
Rev.00C

Figure 2.5-65 Plan View of Slope North of the SWR

2-2-542 Revision 2
July 2004



Figure 2.5-66 Photograph of Plan View of Slope North of the SWR
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Description: North Anna Existing Slope
Comments: 2H:1V Slope - Saprolite
File Name: Existing NC 1.slp

Last Saved Date: 9/2/2003

Analysis Method: Bishop

P.W.P. Option: Piezometric Lines / Ru
Seismic Coefficient: (none)

Figure 2.5-69 SLOPE/W Analysis of Long-Term Static Case
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Description: North Anna Existing Slope
Comments: 2H:1V Slope - Saprolite - Seis Case 2
File Name: Existing NC 1 (seis2).slp

Last Saved Date: 9/2/2003

Analysis Method: Bishop

P.W.P. Option: Piezometric Lines / Ru

Seismic Coefficient: Horizontal (0.1g)

Figure 2.5-70 SLOPE/W Analysis of Seismic Case
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