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_____ 5-10 Hz; PGA = 0.103g

Period (seconds)

100 101

SERI
GRAND GULF NUCLEAR STATION SITE
EARLY SITE PERMIT APPLICATION
SITE SAFETY ANALYSIS REPORT

MEDIAN 10-5 APE UNIFORM HAZARD
RESPONSE SPECTRUM (UHS) AND
CORRESPONDING SCALED 1 TO 2 HZ AND 5
TO 10 HZ SPECTRA, EXTENDED TO 0.1 HZ
FOR SITE RESPONSE ANALYSES
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Site Amplification

TOP OF LOESS MEAN AMPLIFICATION

101
100
10-1
10-1 100 101 102
Frequency (Hz)
Explanation
— Envelope
__________ isar § - & SERI
aah ] ~&rE GRAND GULF NUCLEAR STATION SITE
_____ Mo &- (6 Hz EARLY SITE PERMIT APPLICATION

SITE SAFETY ANALYSIS REPORT

MEAN TRANSFER FUNCTIONS
CORRESPONDING TO 1 TO2 HZ AND 5 TO
10 HZ SCALED SPECTRA (FIGURE 2.5-63)
AND ENVELOPE: TOP OF LOESS

FIGURE 2.5-64 REV. 1




TOP OF 1,000 FT/SEC MATERIAL
MEAN AMPLIFICATION

101

100

Site Amplification

10-1

10-1 100 101 102
Frequency (Hz)

Explanation
Envelope SERI
.......... Mean 1 - 2 Hz GRAND GULF NUCLEAR STATION SITE
EARLY SITE PERMIT APPLICATION
————— Mean 5 - 10 Hz SITE SAFETY ANALYSIS REPORT

MEAN TRANSFER FUNCTIONS CORRESPONDING
TO 1 TO 2 HZ SCALED SPECTRA (FIGURE 2.5-63)
AND ENVELOPE: TOP OF MATERIAL
WITH 1,000 FT/SEC SHEAR-WAVE VELOCITY,
DEPTH 50 FT (FIGURE 2.5-60)
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Spectral Acceleration (g)

GRAND GULF SOIL MOTIONS HORIZONTAL,
MEDIAN 10-5 ANNUAL PROBABILITY OF EXCEEDANCE (APE)

100

10-1

10-2

103

10-1 100 101 102
Frequency (Hz)
Explanation
- Rock UHS; PGA = 0.113g SERI

1,000 ft/sec soil surface, 0.200g
Top of loess, 0.192g

GRAND GULF NUCLEAR STATION SITE
EARLY SITE PERMIT APPLICATION
SITE SAFETY ANALYSIS REPORT

HARD ROCK UNIFORM HAZARD RESPONSE
SPECTRUM (UHS) AND CORRESPONDING SOIL
MOTIONS: DASH-DOTTED, TOP OF LOESS; DASHED,
TOP OF MATERIAL WITH 1,000 FT/SEC
SHEAR-WAVE VELOCITY, 50 FT DEPTH (FIGURE 2.5-60)
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GRAND GULF, MEDIAN 10-5 ANNUAL PROBABILITY OF EXCEEDANCE (APE)
CONTROL MOTION SOIL DESIGN MOTION

100

101

Spectral Acceleration (g)

10-2 /

10-3

10-1 100

101 102

Frequency (Hz)

Explanation
5%, soil design motion, PGA = 1.90g
e 5%, 10-5 APE rock UGS, PGA = 1.09g
1,000 ft/sec soil surface, 0.182g

-~ Top of loess, 0.174g

5%, regulatory guide 160 scaled to 0.3g

SERI
GRAND GULF NUCLEAR STATION SITE
EARLY SITE PERMIT APPLICATION
SITE SAFETY ANALYSIS REPORT

HORIZONTAL SOIL DESIGN GROUND MOTION
(BLUE) AS ENVELOPE OF TOP OF LOESS
MOTION AND MOTION WITH TOP 50 FT OF

LOESS REMOVED (GREEN). NRC REGULATORY

GUIDE 1.60 SPECTRUM SCALED TO 0.3G (RED)
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Spectral Acceleration (g)

GRAND GULF, MEDIAN 10-5 ANNUAL PROBABILITY OF EXCEEDANCE (APE)

VERTICAL MOTION AT SOIL SURFACE

10-0

10-1

10-2

10-3

10-1 100 101

Frequency (Hz)

Explanation

102

Vertical soil design motion, PGA = 1.90g
5%, horizontal soil design motion, PGA = 0.190g

SERI

GRAND GULF NUCLEAR STATION SITE
EARLY SITE PERMIT APPLICATION
SITE SAFETY ANALYSIS REPORT

FIGURE 2.5-68

VERTICAL SOIL DESIGN MOTION BASED ON
NRC REGULATORY GUIDE 1.60 V/H RATIOS

REV. 1




Explanation

Approximate 2-foot topographic
elevation contour

e
pd \ —¢— WLA ESP exploratory boring

and top-of-hole elevation; 2003

|

Previous ""Proposed

Site Lo:ca‘tion
Perimeter"

GGNS, 1971 to 1972

A WLA Cone Penetrometer Test
(CPT) sounding and top-of-hole

(.
" '-\ elevation; 2003
— o \ A A . .
/ /1{ ! H d A Geologic cross section location

{
|
\\ & Previous UFSAR boring for
|
|
|
|
|

Cafeteria Bldg.

‘ W (s T\ Qiso? Possible shallow soil slump
' J st ] ESP reactor envelope

» | foundation influence zone

Warehouse < 4 projected to an assumed plant
grade elevation of 132 feet

/

'/PROPOSED , ‘ \\ —140 — Approximate extent of infilled
/ POWEEEBALOCK 133 : ‘ | e togggraphic swale and elevation

. i ,_[E‘_-; contour at base of fill
(inner circle)

Notes: 1. Base map modified from a preliminary
topographic map provided by Entergy
(2002). Elevation contours and facilities
are approximately located, and locally may
not reflect current conditions.
Fence defining 2. rroposs:g 'I:ower 2Blo¢:2k Area transferred
rom igure 2.1-2 Rev. 0.
secured area D 3. Approximate extent of swale infill was
e developed by comparing current topography
|

>—

A WLAcPT4
& 155.2

A\ Flat pad

at elev. 154 - 156'

/ with pre-development U.S. Geological
T L2 Survey 7.5-minute quadrangle map

L topography.
Existing Grand Gulf
Nuclear Power
Station

L

< To
Mississippi
River

2
\

N ”b

i (not completed)

Administration
offices

I ‘

< End of cross | e
section is 500 a | L
feet east of N . \ ! = 7

drawing border ’ {
i — SERI

UNIT 1 GRAND GULF NUCLEAR STATION SITE
(operational) EARLY SITE PERMIT APPLICATION
ENGINEERING REPORT
] SITE SAFETY ANALYSIS REPORT

SITE EXPLORATION LOCATIONS
(’——’*w AND EXTENT OF SWALE INFILL
o 100 200 feet -
e o =it o - o

Approximate Scale FIGURE 2.5-69 REV. 1
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Arkansas
Mississippi

Vicksburg

Area of Figure

by ; / ; WLA CPT3L
Louisiana and Site : ; 3 fZLA@J{

0.5 Scale 1km

Explanation:
Modified area (cut or fill)-excavation primarily in surficial loess, fill is both
locally derived and imported

Holocene alluvium

Mississippi River meander belts; Area of channel deposition

related to lateral migration of past present river. SERI

Holocene back swamp 1 =Sl e e _— /-8y — ) GRAND GULF NUCLEAR STATION SITE
: . ,‘ s 3 v o AD e bl EARLY SITE PERMIT APPLICATION
Holocene terrace surface (~ 120" elevation) ceer b : P F - AEE ‘ SITE SAFETY ANALYSIS REPORT

n Pleistocene terrace surface (~140' elevation)
Pleistocene terrace surface (~160' elevation) ; el g s i : g il {
- Pleistocene terrace surface (~180' elevation) o _ P I B e . Lgi%%?qli m;\l; |$E iggA

Upland Complex; surficial loess overlying fluvial deposits from both glacial
and non-glacial sources.

| «<—Pleistocene—> J«——Holocene—— |

FIGURE 2.5-70
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Estimated maximum
foundation
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| |
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Proposed Power Block Area (PPBA)
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(Top of hole (Top of hole
elev. 155 ft.; elev. 155 ft.;
projected from projected from
ft. south) 30 ft. south)
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(Top of hole WLA CPT4 B-17
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Approximate scale
vertical exaggeration 4x
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Likely maximum foundation
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Explanation

Fill (infilled topographic swale)
Loess
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0ld alluvium Complex

Catahoula Formation

4 Groundwater table measured
in July/August 2002 by P-S
geophysical logging

Notes: 1. SPT blow counts are uncorrected field
blows, and WLA boring SPT data were
collected with an automatic trip hammer.

2. Borings with preface "B" are from GGNS
UFSAR.
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SITE SAFETY ANALYSIS REPORT
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Groundwater table measured
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Approximate scale
vertical exaggeration 4x

Elevation (feet)

Explanation
Fill (infilled topographic swale)

Loess

Alluvium iliid
0ld alluvium Complex

Catahoula Formation

Groundwater table measured
in July/August 2002 by P-S
geophysical logging

< g

Notes: 1. SPT blow counts are uncorrected field
blows, and WLA boring SPT data were
collected with an automatic trip hammer.

2. Borings with preface "B" are from GGNS
UFSAR.
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Explanation

WHLA exploratory boring
and top-of-hole elevation;
2003

WLA cone Penetrometer
test and top-of-hole
elevation; 2003

UFSAR borings for
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