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 Notes: 1. Projection NAD 27 State Plane Mississippi West FIPS.
2. Vertical datum NAVD 88.
3. See Sheet 2 for Legend.  
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Figure 2.5.4-212. Borehole Summary Sheet B-1110

Vs Vp Vs

SASW 8

ON LY

Groundwater
level @ 59' amsl

P-S WAVE VELOCITY 
LOG B-1110

BORING
PROFILE

COMPARATIVE SHEAR WAVE 
VELOCITY PROFILE

Velocity (fps)

Groundwater
level @ 83' amsl

Groundwater
level @ 73' amsl

Velocity (fps)

Velocity (fps) Velocity (fps)

GGNS COL 2.0-29-A Revision 0



Grand Gulf Nuclear Station Unit 3, 
COL Application

Part 2, FSAR

GW

SP/
SC

7/15/06

Shear wave velocity (fps)
from SASW survey 11 with 

downhole Vs from B-1113 for comparison

Top of hole
elev. 133.0'

2000

ML

CL

CL

SP/
SC

CL

7/17/06

0

20

40

60

80

100

120

140

160

133

113

93

73

53

33

13

-7

-27

0 2000 4000 6000 8000 0 50 100
SPT field blows

0 4000

0 400020000 2000 4000 6000 8000
0

20

40

60

80

100

120

140

160

133

113

93

73

53

33

13

-7

-27

65

44

50/5"

73

89

71

31

38

35

27

46

31

35

18

11

10

20

21

13

11

10

9

6

6

6

50/2"

50/4"

94/10.5"

93/11"

94/10.5"

167 -34167 -34

Compressive end shear wave velocity (fps)
from suspension soil velocity survey B-1113

De
pt

h 
(f

ee
t,

 b
gs

)

De
pt

h 
(f

ee
t,

 b
gs

)

El
ev

at
io

n 
(f

ee
t,

  N
A

V
D 

88
)

El
ev

at
io

n 
(f

ee
t,

  N
A

V
D 

88
)

Upper loess

Catahoula
Fm.

Lower
loess

Undocumented
fill

Upland
Complex
alluvium

Notes: 1. Groundwater levels interpreted from geophysical log.
2. SPT field blows are uncorrected n-values.
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Figure 2.5.4-234. Photographed Sample of
Typical Undocumented Fill

Grand Gulf Nuclear Station, Unit 3
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Figure 2.5.4-235. Grain Size Analysis - Upper Loess
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Figure 2.5.4-236. Photographed Sample of
Typical Upper Loess

Grand Gulf Nuclear Station, Unit 3
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Figure 2.5.4-237. Grain Size Analysis - Lower Loess

Sieve Gauge
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Figure 2.5.4-238. Photographed Sample of
Typical Lower Loess

Grand Gulf Nuclear Station, Unit 3
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Figure 2.5.4-239. Elevation of Modeled Layer of High Water Content within the Upper and Lower Loess

Grand Gulf Nuclear Station, Unit 3
COL Application 

Part 2, FSAR

 

4. Water content varies between moist to
    saturated conditions.
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Figure 2.5.4-240. Grain Size Analysis - Upland Complex Alluvium
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Figure 2.5.4-241. Photographed Sample of
Typical Upland Complex Alluvium

Grand Gulf Nuclear Station, Unit 3
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Figure 2.5.4-242. Grain Size Analysis - Upland Complex Old Alluvium
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Figure 2.5.4-243. Photographed Sample of
Typical Upland Complex Old Alluvium

Grand Gulf Nuclear Station, Unit 3
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Figure 2.5.4-244. Grain Size Analysis - Catahoula Formation
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Figure 2.5.4-245. Photographed Sample of Typical Catahoula Formation

Grand Gulf Nuclear Station, Unit 3
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Figure 2.5.4-246. Photographed Sample of Typical Bucatunna Formation

Grand Gulf Nuclear Station, Unit 3
COL Application 
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Figure 2.5.4-247. Photographed Sample of Typical Glendon Formation

Grand Gulf Nuclear Station, Unit 3
COL Application 
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Figure 2.5.4-253. Grain Size Analysis - Mississippi River Alluvium
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-254. Shear Modulus Reduction Curves and RCTS Data at In-situ Confining Stress (Sheet 1 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-254. Shear Modulus Reduction Curves and RCTS Data at In-situ Confining Stress (Sheet 2 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-254. Shear Modulus Reduction Curves and RCTS Data at In-situ Confining Stress (Sheet 3 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-255. Damping Ratio Curves and RCTS Data at In-situ Confining Stress (Sheet 1 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-255. Damping Ratio Curves and RCTS Data at In-situ Confining Stress (Sheet 2 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-255. Damping Ratio Curves and RCTS Data at In-situ Confining Stress (Sheet 3 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-255. Damping Ratio Curves and RCTS Data at In-situ Confining Stress (Sheet 4 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-256. Shear Modulus Reduction Curves and RCTS Data at Four Times Confining Stress (Sheet 1 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-256. Shear Modulus Reduction Curves and RCTS Data at Four Times Confining Stress (Sheet 2 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-256. Shear Modulus Reduction Curves and RCTS Data at Four Times Confining Stress (Sheet 3 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-256. Shear Modulus Reduction Curves and RCTS Data at Four Times Confining Stress (Sheet 4 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-257. Damping Ratio Curves and RCTS Data at Four Times Confining Stress (Sheet 1 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-257. Damping Ratio Curves and RCTS Data at Four Times Confining Stress (Sheet 2 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-257. Damping Ratio Curves and RCTS Data at Four Times Confining Stress (Sheet 3 of 4)
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Notes: 1. ksf = kips per square foot
2. RC = Resonant column test
3. TS = Torsional shear test

Figure 2.5.4-257. Damping Ratio Curves and RCTS Data at Four Times Confining Stress (Sheet 4 of 4)
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Figure 2.5.4-259. Soil Profile SP-1 
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Figure 2.5.4-262.  Excavation Section A - A' Showing Monitoring Instrumentation
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FIGURE 2.5.4 - 264 SECTION B-B' - TYPICAL TIE-BACK WALL SECTION
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Figure 2.5.4-265. Plan of Excavation Footprint and Dewatering Well Locations
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Figure 2.5.4-270.  Vs and Vp Base Cases 1 to 4 with Generic Mississippi Embayment Velocity Profile 
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(Based on NRC Reg. Guide 1.198)

No significant effects No significant effects

Possible limited settlement,
soil “softening”

Possible laterally extensive
settlement, ground oscillation, 
soil strength loss, and pipe 
floatation

No further liquefaction analyses necessary, document 
screening study

Perform quantitative liquefaction triggering analysis with 
Seed Simplified/SPT approach and at least one additional 
independent method (Vs, CPT, lab) e.g., Youd et al., 2001; 
Andrus and Stokoe, 1997, 2000; Robertson and Wride, 1998.  

Same recommendation as for Moderate (M), but with 
additional quantitative analyses of liquefaction extent 
and effects

Serious potential for extensive 
liquefaction

Possible extensive slope 
failure and lateral spread 
within about 50-150' of 
slopes/free faces

Possible localized or restricted 
slope movements (inches±)

Serious potential for large and 
high displacement slope 
failure and lateral spread

(1) Elevation of PMF and possible perched groundwater zones must be considered.
(2) The potential for vertical variability (e.g., granular lower strata) must be considered. Borings, continuous cut exposures, etc. are necessary to evaluate this condition.
(3) Soils with USCS classification of S, G, and also including classification ML and OH, OL.
(4) Classification done according to ASTM D2488(00) and collected according to D1586(00), D1587(00), D3550(01), and D 4220(00).
(5) Laboratory soils testing done according to applicable ASTM procedures and according to USNRC RG1.138.
(6) Safe shut down earthquake (SSE) determined for specific site. For preliminary investigations, conservative PGA estimate will be used.
(7) Very low (VL), Low (L), Moderate (M), High (H), and Very High (VH) are based on standard conventions for liquefaction hazard mapping
(8) Documentation of historic and paleoliquefaction to include review of regional and local literature, aerial and/or field reconnaissance, aerial photograph review, discussions with state and/or U.S. Geological Surveys, and review of site geologic and geotechnical studies.

 Figure 2.5.4-271. Geologic Liquefaction Screening Flow Chart for Central-Eastern United States for Upper Loess and Lower Loess
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(within 100m)
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POTENTIAL LIQUEFACTION CONSEQUENCES

INVESTIGATION REQUIREMENTS
(Based on NRC Reg. Guide 1.198)

No significant effects No significant effects

Possible limited settlement,
soil “softening”

Possible laterally extensive
settlement, ground oscillation, 
soil strength loss, and pipe 
floatation

No further liquefaction analyses necessary, document 
screening study

Perform quantitative liquefaction triggering analysis with 
Seed Simplified/SPT approach and at least one additional 
independent method (Vs, CPT, lab) e.g., Youd et al., 2001; 
Andrus and Stokoe, 1997, 2000; Robertson and Wride, 1998.  

Same recommendation as for Moderate (M), but with 
additional quantitative analyses of liquefaction extent 
and effects

Serious potential for extensive 
liquefaction

Possible extensive slope 
failure and lateral spread 
within about 50-150' of 
slopes/free faces

Possible localized or restricted 
slope movements (inches±)

Serious potential for large and 
high displacement slope 
failure and lateral spread

(1) Elevation of PMF and possible perched groundwater zones must be considered.
(2) The potential for vertical variability (e.g., granular lower strata) must be considered. Borings, continuous cut exposures, etc. are necessary to evaluate this condition.
(3) Soils with USCS classification of S, G, and also including classification ML and OH, OL.
(4) Classification done according to ASTM D2488(00) and collected according to D1586(00), D1587(00), D3550(01), and D 4220(00).
(5) Laboratory soils testing done according to applicable ASTM procedures and according to USNRC RG1.138.
(6) Safe shut down earthquake (SSE) determined for specific site. For preliminary investigations, conservative PGA estimate will be used.
(7) Very low (VL), Low (L), Moderate (M), High (H), and Very High (VH) are based on standard conventions for liquefaction hazard mapping
(8) Documentation of historic and paleoliquefaction to include review of regional and local literature, aerial and/or field reconnaissance, aerial photograph review, discussions with state and/or U.S. Geological Surveys, and review of site geologic and geotechnical studies.

 Figure 2.5.4-272. Geologic Liquefaction Screening Flow Chart for Central-Eastern United States for Upland Complex Alluvium and Upland Complex Old Alluvium
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Figure 2.5.4-273. Liquefaction Analysis Flow Chart
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Figure 2.5.4-274. Cyclic Stress Ratio vs (N1)60CS Corrected Blow Counts for 0.25 PGA (modified from Youd et al. 2001)
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Figure 2.5.4-275. Cyclic Stress Ratio vs (N1)60CS Corrected Blow Counts for 0.17 PGA (modified from Youd et al. 2001)
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