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1 PURPOSE

To determine the undrained shear strength for each soil layer encountered at the Calvert Cliffs NPP Unit 3
Site.

2 METHODOLOGY

Unconfined compression (UC) and Unconsolidated-Undrained Triaxial (UU) tests were conducted on various
undisturbed samples across the site. Results are reported in Schnabel (2007) and Mactec (2009) reports.
Using 09-4179.01-F9 "Soil Strata - Thicknesses and Termination Elevations" (RIZZO 2009)1 the undrained
shear strength was assigned to various soil layers using the boring number and sample depth.

3 RESULTS

The excel file "Undrained Shear Strength" contains undrained shear strength obtained from laboratory
testing1 and the soil layers where each sample was obtained. Tables 3.1 through 3.3 summarize the
minimum1 maximum1 average and standard deviation of undrained shear strength for each layer for the
following areas: Entire Site1Unit 31and Intake. Attached Tables A.1 through A.3 presents the lab results for
all the samples tested.
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Table 3.1. Summary of Undrained Shear Strength- Entire Site

By: ATG

""By: Is

Stratum Undrained Shear Strength
[tsf]

Stratum I - Terrace Sand Minimum 0.17

Maximum 1.14

Average 0.61

Standard Deviation 0.31

Stratum Iia - Chesapeake Clay/Silt Minimum 0.34

Maximum 3.92

Average 1.26

Standard Deviation 0.71

Stratum lib - Chesapeake Cemented Sand

Layer 1 Minimum 0.40

Maximum 2.88

Average 1.50

Standard Deviation 0.81

Layer 2 Minimum 0.37

Maximum 1.15

Average 0.66

Standard Deviation 0.43

Layer 3 Minimum 0.52

Maximum 0.52

Average 0.52

Standard Deviation

Stratum lie - Chesapeake Clay/Silt Minimum 0.90

Maximum 5.21

Average 2.76

Standard Deviation 1.13

Stratum III - Nanjemoy Sand Minimum 2.28

Maximum 3.83

Average 2.89

Standard Deviation 0.67
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Table 3.2. Summary of Undrained Shear Strength - Unit 3

Stratum Undrained Shear Strength
[tsf]

Stratum I - Terrace Sand Minimum 0.60

Maximum 0.86

Average 0.73

Standard Deviation 0.13

Stratum lIa - Chesapeake Clay/Silt Minimum 0.57

Maximum 2.30

Average 1.22

Standard Deviation 0.59

Stratum lib - Chesapeake Cemented Sand

Layer 1 Minimum 0.40

Maximum 2.88

Average 1.50

Standard Deviation 1.26

Layer 2 Minimum 0.45

Maximum 0.45

Average 0.45

Standard Deviation

Layer 3 Minimum -
Maximum -
Average -
Standard Deviation -

Stratum lie - Chesapeake Clay/Silt Minimum 0.90

Maximum 4.79

Average 3.08

Standard Deviation 1.14

Stratum III - Nanjemoy Sand Minimum 2.28

Maximum 3.83

Average 2.89

Standard Deviation 0.67
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Table 3.3. Summary of Undrained Shear Strength - Intake

By:

"'By:

Stratum Undrained Shear Strength
[tsf]

Stratum I - Terrace Sand Minimum -
Maximum -
Average -
Standard Deviation -

Stratum lIa - Chesapeake Clay/Silt Minimum -
Maximum -
Average -
Standard Deviation -

Stratum lib - Chesapeake Cemented Sand

Layer 1 Minimum -
Maximum -
Average -
Standard Deviation -

Layer 2 Minimum -
Maximum -
Average -
Standard Deviation -

Layer 3 Minimum -
Maximum -
Average -
Standard Deviation -

Stratum lie - Chesapeake Clay/Silt Minimum 0.96

Maximum 4.16

Average 2.41

Standard Deviation 0.78

Stratum III - Nanjemoy Sand Minimum -
Maximum -
Average -
Standard Deviation -
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Table A.!. Undrained Shear Strength [Ue & UU Testing] - Entire Site

Intake Slope B-778 Layer 1

Intake Slope B-778 Layer 1

Switchyard B-752 Layer 1

Unit 3 B-301A Layer 1

Unit 3 B-315 Layer 1

Unit 3 B-323 Layer 1

Minimum 0.40
Maximum 2.88

Average 1.50
Standard deviation 0.81

CLA B-420 63.5 65.5 Layer 2 1.15

CLA B-440 51 53 Layer 2 0.37

Unit 3 B-337 53.5 55.5 Layer 2 0.45

Minimum 0.37
Maximum 1.15

Average 0.66
Standard deviation 0.43

Intake Slope B-779 96.5 98.5 Layer 3 0.52

Minimum 0.52
Maximum 0.52

Average 0.52
Standard deviation

Unit 3 B-301A 308 310 Nanjemoy sand 3.83

Unit 3 B-301A 318 320 Nanjemoy sand 2.28

Unit 3 B-301A 328 330 Nanjemoy sand 2.62

Unit 3 B-301A 338 340 Nanjemoy sand 2.81

Minimum 2.28
Maximum 3.83

Average 2.89
Standard deviation 0.67

CLA B-406 63.5 65.5 Stratum a 1.44 0.59

CLA B-413 73 75 Stratum a 0.76

CLA B-414 68 70 Stratum a 0.34

CLA B-427 63.5 65.5 Stratum a 1.80 0.76

CLA B-428 60 62 Stratum a 2.44 0.74

CLA B-433 38.5 40.5 Stratum a 1.90 1.62

CLA 8-433 48.5 50.5 Stratum a 0.47

CLA B-434 53.5 55.5 Stratum a 2.05 1.83

Cooling Tower Area B-723 28.5 30.5 Stratum a 0.42 1.20

Cooling Tower Area B-723 38.5 40.5 Stratum a 0.84

Cooling Tower Area 8-726 23.5 25.5 Stratum a 0.85

Cooling Tower Area B-729 68.5 70.5 Stratum a 1.38
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Table A.!. Undrained Shear Strength [UC & UU Testing] - Entire Site

By:ATG

Checked By:

T

Cooling Tower Area B-733 23.5 25.5 Stratum a 0.58
Cooling Tower Area B-735 28 30 Stratum a 1.26
Cooling Tower Area B-737 10.5 12.5 Stratum a 0.62

Intake Slope B-778 51.5 53.5 Stratum a 3.92
Intake Slope B-778 61.5 63.5 Stratum a 2.00
Intake Slope B-778 71.5 73.5 Stratum a 1.35
Intake Slope B-779 41.5 43.5 Stratum a 1.03
Intake Slope B-779 53.5 55.5 Stratum a 1.46
Intake Slope B-779 61.5 63.5 Stratum a 1.65

Intake Slope B-779 71.5 73.5 Stratum a 0.75

Switchyard B-747 58.5 60 Stratum a 1.70

Unit 3 B-316 43.5 45.5 Stratum a 0.57 0.71
Unit 3 B-319 43.5 45.2 Stratum a 0.86

Unit 3 B-320 48.5 50 Stratum a 0.91

Unit 3 B-321 23.5 25.5 Stratum a 2.30
Unit 3 B-326 43.5 45.5 Stratum a 1.42

Unit 3 B-331 18.5 20.5 Stratum a 2.03 1.63
Unit 3 B-333 28.5 30.5 Stratum a 0.75

Unit 3 B-333 38.5 40.5 Stratum a 1.49

Unit 3 B-334 23.5 25.5 Stratum a 0.73

Minimum 0.34

Maximum 3.92

Average 1.26

Standard deviation 0.71

CLA B-401 98.5 99.8 Stratum c 1.41

CLA B-401 123.5 124.8 Stratum c 5.21

CLA B-423 158.5 160 Stratum c 1.20

CLA B-423 178.5 179.5 Stratum c 1.89
Intake B-701 43.5 45.2 Stratum c 1.77
intake B-771 41.5 43.5 Stratum c 1.94

intake B-771 61.5 63.5 Stratum c 2.14
intake B-771 71.5 73.5 Stratum c 2.41

intake B-771 81.5 83.5 Stratum c 3.27
intake B-771 91.5 93.5 Stratum c 2.78

intake B-774 31.5 33.5 Stratum c 1.92

intake B-774 41.5 43.5 Stratum c 2.42
intake B-774 51.5 53.5 Stratum c 2.10

intake B-774 81.5 83.5 Stratum c 2.61
intake B-774 101.5 103.5 Stratum c 4.16

intake B-774 121.5 123.5 Stratum c 0.96

intake B-774 141.5 143.5 Stratum c 2.90

Unit 3 B-301 158.5 159.6 Stratum c 4.40
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Table A.I. Undrained Shear Strength [Ue & UU Testing] - Entire Site
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By: ATG

Checked By:

Unit 3 B-301A 198 200 Stratum c 2.48

Unit 3 8-301A 218 220 Stratum c 0.98

Unit 3 8-301A 238 240 Stratum c 3.70

Unit 3 B-301A 258 260 Stratum c 2.36

Unit 3 B-301A 268 270 Stratum c 4.15

Unit 3 B-301A 278 280 Stratum c 3.81

Unit 3 B-301A 278 280 Stratum c 4.79

Unit 3 B-301A 288 290 Stratum c 4.63

Unit 3 B-301A 298 300 Stratum c 3.69

Unit 3 B-304 98.5 99.5 Stratum c 1.87

Unit 3 B-304 138.5 139.3 Stratum c 2.62

Unit 3 B-313 93.5 94.7 Stratum c 2.79

Unit 3 8-313 123.5 124.3 Stratum c 2.97

Unit 3 8-344 183.5 185 Stratum c 0.90

Unit 3 B-344 204 206 Stratum c 2.54

Unit 3 B-344 221.5 223.5 Stratum c 3.70

Unit 3 B-344 241.5 243.5 Stratum c 3.10

Minimum 0.90
Maximum 5.21

Average 2.76
Standard deviation 1.13

Cooling Tower Area 8-722 33.5 35.5 Terrace Sand 0.29 0.61

Cooling Tower Area B-732 15 17 Terrace Sand 0.50 0.24

Cooling Tower Area 8-738 35 37 Terrace Sand 0.41 1.14

Intake Slope B-778 41.5 43.5 Terrace Sand 0.78

Intake Slope B-779 21.5 23.5 Terrace Sand 0.17

Intake Slope 8-779 31.5 335 Terrace Sand 1.11

SITE 8-746 13.5 15.5 Terrace Sand 0.51

Unit 3 B-319 33.5 35.5 Terrace Sand 0.73

Unit 3 8-326 33.5 35.5 Terrace Sand 0.86 0.60

Minimum 0.17
Maximum 1.14

Average 0.61
Standard deviation 0.31
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Table A.2. Undrained Shear Strength [UC & UU Testing] - Unit 3
~~~ ......-~

Unit 3 B-301A 60 62 Layer 1 0.40

Unit 3 B-315 23.5 24.9 Layer 1 1.22

Unit 3 B-323 83.5 84.8 Layer 1 2.88

Minimum 0.40

Maximum 2.88

Average 1.50
Standard deviation 1.26

Unit 3 B-337 53.5 55.5 Layer 2 0.45

Minimum 0.45

Maximum 0.45

Average 0.45
Standard deviation

Unit 3 B-301A 308 310 Nanjemoy sand 3.83

Unit 3 B-301A 318 320 Nanjemoy sand 2.28

Unit 3 B-301A 328 330 Nanjemoy sand 2.62

Unit 3 B-301A 338 340 Nanjemoy sand 2.81

Minimum 2.28

Maximum 3.83
Average 2.89

Standard deviation 0.67

Unit 3 B-316 43.5 45.5 Stratum a 0.57 0.71

Unit 3 B-319 43.5 45.2 Stratum a 0.86

Unit 3 B-320 48.5 50 Stratum a 0.91

Unit 3 B-321 23.5 25.5 Stratum a 2.30

Unit 3 B-326 43.5 45.5 Stratum a 1.42

Unit 3 B-331 18.5 20.5 Stratum a 2.03 1.63

Unit 3 B-333 28.5 30.5 Stratum a 0.75

Unit 3 B-333 38.5 40.5 Stratum a 1.49

Unit 3 B-334 23.5 25.5 Stratum a 0.73

Minimum 0.57

Maximum 2.30

Average 1.22

Standard deviation 0.59

Unit 3 B-301 158.5 159.6 Stratum c 4.40

Unit 3 B-301A 198 200 Stratum c 2.48

Unit 3 B-301A 218 220 Stratum c 0.98

Unit 3 B-301A 238 240 Stratum c 3.70

Unit 3 B-301A 258 260 Stratum c 2.36

Unit 3 B-301A 268 270 Stratum c 4.15

Unit 3 B-301A 278 280 Stratum c 3.81

Unit 3 B-301A 278 280 Stratum c 4.79

Unit 3 B-301A 288 290 Stratum c 4.63
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Table A.2. Undrained Shear Strength [UC & UU Testing] - Unit 3
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By:ATG

Checked By:

Unit 3 B-301A 298 300 Stratum c 3.69

Unit 3 B-304 98.5 99.5 Stratum c 1.87

Unit 3 B-304 138.5 139.3 Stratum c 2.62

Unit 3 B-313 93.5 94.7 Stratum c 2.79

Unit 3 B-313 123.5 124.3 Stratum c 2.97

Unit 3 B-344 183.5 185 Stratum c 0.90

Unit 3 B-344 204 206 Stratum c 2.54

Unit 3 B-344 221.5 223.5 Stratum c 3.70

Unit 3 B-344 241.5 243.5 Stratum c 3.10

Minimum 0.90
Maximum 4.79

Average 3.08
Standard' deviation 1.14

Unit 3 B-319 33.5 35.5 Terrace Sand 0.73

Unit 3 B-326 33.5 35.5 Terrace Sand 0.86 0.60

Minimum 0.60
Maximum 0.86

Average 0.73
Standard deviation 0.13
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Table A.3. Undrained Shear Strength [UC & UU Testing] - Intake
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Intake B-701 43.5 45.2 Stratum c 1.77

intake B-771 41.5 43.5 Stratum c 1.94

intake B-771 61.5 63.5 Stratum c 2.14

intake B-771 71.5 73.5 Stratum c 2.41

intake B-771 81.5 83.5 Stratum c 3.27

intake B-771 91.5 93.5 Stratum c 2.78

intake B-774 31.5 33.5 Stratum c 1.92

intake B-774 41.5 43.5 Stratum c 2.42

intake B-774 51.5 53.5 Stratum c 2.10

intake B-774 81.5 83.5 Stratum c 2.61

intake B-774 101.5 103.5 Stratum c 4.16

intake B-774 121.5 123.5 Stratum c 0.96

intake B-774 141.5 143.5 Stratum c 2.90
Minimum 0.96
Maximum 4.16

Average 2.41
Standard deviation 0.78
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