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@®  Grand Gulf Site
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——— |Interstate highway
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—»  Syncline

I
——-i——~ Anticline
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Cross section

Map units are described on Figure 2.5-4b

Geology from Schruben, P.G., Arndt, R.E., Bawiec, W.J., digital
representation of King, P.B., and Beikman, H.M., 1974, Geology
of the conterminous United States at 1:2,500,00 scale, Digital

Data Series |l, release 2.
Cross-sections are plotted to show respective locations only.
Cross-sections A and B are from Reference 16. Cross-section
C is from Louisiana Geological Survey (1984).
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Explanation

Qh, Holocene; includes loess, alluvial, deltaic, beach, backswamp, and Mississippi
River meander belt deposits.

Qp, Pleistocene; includes loess, terrace, Praire Complex, Intermediate Complex, Upland Complex
(Lafayette and Citronelle gravels), and Deweyville Terrace deposits.

Tpc, Pliocene; Upland Complex (Lafayette and Citronelle gravels).

Tm, Miocene; includes Catahoula, Pascagoula, Hattiesburg, and Flemming Formations.

To, Oligocene; includes Forest Hill formation and Vicksburg Group (Bucatunna, Byram
Marl, Glendon Limestone, and Mint Springs formations).

Te3, Eocene; Jackson Group (Yazoo Clay and Moody’s Branch formations).

|

Te2, Eocene; Claiborne Group (undifferentiated).

Te1, Eocene; Wilcox Group.

Tx, Paleocene; Midway Group (Porters Creek Clay and Clayton formation).

Uk4, Upper Cretaceous; Navarro Group, Arkadelphia Marl, and Nacatoch Sand.

Uk3, Upper Cretaceous; Taylor Group, and Selma Group

Uk2, Upper Cretaceous; Austin and Eagle Ford Groups, Tuscaloosa Formation, and Eutaw Formation.

Uk1, Upper Cretaceous; undifferentiated.

Ki, Cretaceous; intrusive rocks.

PP1a, Pennsylvanian; undifferentiated.

M, Mississippian; undifferentiated.

DS, Devonian and Silurian; undifferentiated.

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

GEOLOGIC MAP UNIT DESCRIPTIONS
FOR GEOLOGIC MAP OF SITE REGION
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® Grand Gulf Site
[ ] Maijor city
Major river

=== State boundary

Fault Zones

Quaternary/Holocene
Possible Quaternary
Miocene

Cretaceous
Mississippian/Pennsylvanian
Proterozoic

——— Undifferentiated
- likely Paleozoic in North
- likely Miocene-Pliocene in South

Seismic Activity (1627 - 1984)

Magnitude (Mb)
© 0.00-1.99
© 200-2.99
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5.00 - 7.99

Seismic Activity (1985 - 2004)

Magnitude (Mb)
< 0.00-1.99
© 200-299
3.00 - 3.99
4.00 - 4.99

5.00 - 7.99

Pre-1985 seismicity from EPRI (1986)
catalog and post-1984 seismicity from
ANSS-CNSS (2004) composite catalog.
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Geology
Recent Alluvium
Miocene
Oligocene/Eocene
Eocene
Paleocene
Cretaceous

Older Mesozoic

Paleozoic undifferentiated

Distance (miles)

Symbols
919 Previous boring
—— Geologic contact
- — Inferred geologic contact
-7 — Queried geologic contact

—— Unconformity

References: Fisk, H.N., 1944, Geological
investigations of the lower Mississippi River,
Mississippi River Commission, Vicksburg Mississippi.

From Figure 2.5-19 of Ref. 16.
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Explanation

Sedimentary deposition

Tectonic activity
Erosion

Salt migration
Igneous intrusion
Crustal subsidence
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SITE SAFETY ANALYSIS REPORT
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GEOLOGIC EVENTS IN REGION
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Notes

Geology moditied trom Saucker, R 1. and
Snead. 1( 1969, Quatermary Geology of
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Geologic
Map Units

Hal

Descriptions

Alluvium: Undifferentiated on smaller streams.

Mississippi River meander belts: Areas of channel deposition related
to lateral migration of past and present river. Final course positions
are indicated but abandoned channels (cutoffs) are not delineated.

Abandoned river course: Last course within each meander belt.

Arkansas River meander belts: Areas of channel deposition related
to lateral migration of past Arkansas River courses.

Backswamp: Areas of overbank deposition not directly affected by
meandering channels.

Valley train of early Wisconsin glaciation: Terraced outwash deposits
of braided streams; five levels are recognized. Stippled pattern
indicates surficial loess deposits.

Prairie Complex: A diverse depositional sequence of the Mississippi
River, its tributaries, and costal plain streams; includes terraces,
fluvial (meander belt and braided stream), colluvial, estuarine,
deltaic, and marine units deposited over a considerable part of the
late Pleistocene (Wisconsin to Sangamon); three levels are
recognized but not mapped.

Pleistocene Terrace: Undifferentiated, probably Prairie Complex
(Pp) stippled pattern indicates surficial loess deposits.

Upland complex: Fluvial deposits from both glacial and non-glacial
sources. Stippled pattern indicates surficial loess deposits.

Tertiary and older formations: Undifferentiated. Stippled pattern
indicates surficial loess deposits.

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

GEOLOGIC MAP UNIT DESCRIPTIONS
FOR GEOLOGIC MAP OF SITE VICINITY
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(= 120" elevation)

Pleistocene terrace surface TN

(~140' elevation) TN
- istocene terrace surface

(~160' elevation)
istocene terrace surface

(~ 150' elevation)
Upland Complex: Fluvial deposits from

both glaciai and non-glacial sources.

Shppled pausm indicates surficial loess
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Explanation

®  Grand Gulf Site

e Contour of top of Glendon
Limestone; contour
interval = 20 feet

Data source: Figure 2.5-32 of Ref 16. 32°100"N=

32°600"Ne=
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[ 15 3 ] 9 12
Kilometers
1" = 25,000
Scale

Location Map 31500°n=
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SERI

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

STRUCTURE CONTOUR MAP OF TOP OF
THE GLENDON LIMESTONE FORMATION

FIGURE 2.5-15 REV. 1
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50 100 Miles
oo el

¥ e i'.‘-.x Explanation
b G - 7 iy - Faults @ Fort Payne Alabama earthquake,
—r -om ~3 Tuesday April 29, 2003, 08:59:36.
/ 7 § O Cities Magnitude = Mw = 4.9. Depth = 5 km.
¥ ( Location 34.55N, 85.50W.
{

e

| SERI
SRTPe GRAND GULF NUCLEAR STATION SITE
R \ EARLY SITE PERMIT APPLICATION
e AeaBiwn . @ o SITE SAFETY ANALYSIS REPORT

MAP SHOWING LOCATION OF
FORT PAYNE, ALABAMA
EARTHQUAKE, APRIL 29, 2003

FIGURE 2.5-17 REV. 1
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Pd
O\
(/)
El Dorado Quachita River
B |ineament <«
T
Lyo ATKARSAS .
Louisiana

92° 91°

B0,

Arkansas River
Lineament

A\ enlargement

Saline River
Lineament

91°48'30"

—33°

Locations of faults described by reference 152. Circled numbers
are trench sites described by Cox et al. and summarized in Table
2.5-4. Figure 2.5-25 shows fault exposure from Site 5.

91°47'30"
|

3337

Note: Cross section E - E' shown on Figure 2.5-21;

cross sections C - C' and, D - D" shown on Figure 2.5-23.
Location of cross sections G - G'and H - H" are
approximate. Map modified from Saucier, 1989.

Area of enlargement from Reference 151.

Explanation

Symbols

e Seismicity from center for Earthquake
Research and Information New Madrid
catalog as presented in Reference 152

Areas of liquefaction
(Reference 151)

Desha County liquefaction field
Ashley County liquefaction field

Hal Alluvium: Undifferentiated in smaller streams.

Hb Backswamp: Areas of overbank deposition not
directly affected by meandering channels.

Mississippi River meander belts: Areas of channel
deposition related to lateral migration of past and
present river. Final course positions are indicated, but
abandoned channels (cutoffs) are not delineated.

Hmm(1 2)

Arkansas River meander belts: Areas of
channel deposition related to lateral
migration of past Arkansas River courses.

Hma(1_7)

Explanation
Geologic Units

Pve(1.3) Valley train of early Wisconsin glaciation: Terraced outwash
deposits of braided streams; five levels are recognized.
Stippled pattern indicates surficial loess deposits.

Pp Prairie Complex: A diverse depositional sequence of
the Mississippi River, its tributaries, and coastal plain
streams; includes terraces, fluvial (meander belt and
braided stream), colluvial, estuarine, deltaic, and marine
units deposited over a considerable part of the late
Pleistocene (Wisconsin to Sangamon); three levels are
recognized, but not mapped.

17 Tertiary and older formations: Undifferentiated.
Stippled pattern indicates surficial loess deposits.

Pvi, Pleistocene valley train deposits of late

Wisconsin age.
Pd Pleistocene Deweyville complex terraces

Pi Pleistocene intermediate complex terraces

N * Strike and dip of fault plane observed in
trenches of Reference 152

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

GEOLOGIC MAP IN VICINITY OF SALINE RIVER
SHOWING SEISMICITY,
LIQUEFACTION, AND FAULTS

FIGURE 2.5-20 REV. 1




Elevation (Feet, NGVD)

g
West East
_ Pu/loess 120
100
i Pi
200 4 a -
- /f b RBE g
Pp 'l::’ ©
- Fi Ai3re SR P E
100 $ /P” ™ Hal l Lol P’P’ R N Hma-Hb i Pvly Hb Hmma Pup [V N w0 5
Hal Pd grisios™ NoofOrl™? 5 ip T / g
04 Wt 3 L] 20 w
.
-100 / o
Distance (km) 20
20 40 60 80 100 14|o 2‘1‘0 i K
-200 -y T T T T - T T L 410 T —— T & — T T T : (\) T T T T T 760
0 20 . .
Vertical exaggeration: 220.3x ISR M)
Explanation
Hal  Holocene alluvium undifferentiated Location Map
R Loess veneer Hmm(1-3) Holocene Mississippi River meander belt
KY.
” MO. p i dabisy
Loess Hma Holocene Arkansas River meander belt - T ib e ARK “TTENN.
Hb Holocene backswamp 0 80 kilometers
Gley anclsit Pd Pleistocene Deweyville Complex Bl
Sand Pvl (1-2) Pleistocene Valley train of late Wisconsin age Litle Rodk% ‘ MISS.
Pp Pleistocene Praire Complex
Sand and gravel ) ) ) J , ; £
Pi Pleistocene Intermediate Complex /___’——a
Tertiary Pu Pleistocene Upland Complex j ARK. E < SERI
LA.
; T Tertiary undifferentiated F | Vicksbiig p GRAND GULF NUCLEAR STATION SITE
e o Geologic contact —— 2 F" «Jackson EARLY SITE PERMIT APPLICATION
Note: ® Grand Gulf Site SITE SAFETY ANALYSIS REPORT
NGVD National Geodetic Vertical Datum gg(’)?ogs}’éfgt;rgngikoggﬁﬁg{“:g Ség‘t’gsg'?}ﬂg' . Natchez
Geology of North America, Vol. K-2, Géological ™ MISS.
Society of America, Plate 7, Lower Mississippi :
Valley cross section D-D'".
b CROSS SECTIONE - E'
FIGURE 2.5-21 REV. 1




Elevation (feet, NGVD)

F F'
West East
—100
300 Pu/loess
—80
200 Macon Ridge Pp “ 7 .
} (2]
Pveyq |Pvegq Hmm1 \ - 40 %
100 Pveo Pveg Hma Hb Hmmy Hb £
b “ \ T AL §
04 : //— ks —0 L%
e = Vs
& 4 Rie S / T - -20
{f j o \Uste / NHAPRYWGT  NuR¥
-100 \ / v . / \j f Yoo
N Distance (km) T \/ " —-40
20 40 60 80 100 120 140
-200 T T r l | g T = | I et m— | sy I | : -60
0 20 40 60 80
Vertical exaggeration: 220.3x Distance (miles)
Explanation
TR Loess veneer Hmm(1 2 4) Holocene Mississippi River meander belt Location Map
Hma Holocene Arkansas River meander belt
Loess o
Hb Holocene backswamp L LN
ol dsilt 0 40mies ARK. 4 R
ay and si i i Frrrio
y Pd Pleistocene Dewyeville Complex 0 B0 kilsrhetars
St ve(1-4) Pleistocene Valley train of early Wisconsin age .Mem;%rg;sw
Pp Pleistocene Praire Complex Little Rock - S
Sand and gravel Pu Pleistocene Upland Complex
Tertiary T Tertiary undifferentiated : = ) E
. ARK. E\/—————_‘
T et e ggge;:ma River now occupies the Holocene LA. SERI
g(kansr?s Riv(?[ meander't:elt. Lhe A'rk.ans'asI t F | Vicksburg : GRAND GULF NUCLEAR STATION SITE
NGVD National Geodetic Vertical Datum H'(Yui’c‘éni"é’%e.“s R B S '\'o‘erand ::jf SS?; ESAI“?EIE_\{S.igEETziT\I'\f\IEYng Hg;‘gg.:.\l
From Saucier, 1991, Quaternary Nonglacial . Natchez
Geology: Conterminous United States, The
Geology of North America, Vol. K-2, Geological MISS.
Society of America, Plate 7, Lower Mississippi
Valley cross section E-E'.
25 CROSS SECTION F - F'
:!\
— i}\,? ’()u';
it ¥ o - Sf\ ~
GULFOF MEXICO "2 FIGURE 2.5-22 REV. 1




