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1.0 Purpose and Scope 

Liquefaction screening using the Standard Penetration Test (SPT) methodology was performed in 
Calculation 2251 -ESP·GT·008, Rev 5 (Project Reference 1) based on the Ground Motion 
Response Spectrum (GMRS) developed from an EPRI·SOG PSHA seismicity analysis. The 
GMRS presented in Subsection 2.5.2.6 of the Site Safety Analysis Report (SSAR) had a ground 
surface acceleration value at 100 Hz (amax) of 0.18g (Existing Reference 1). In RAI 61 (Existing 
Reference 2), the NRC required the site seismicity be re·evaluated using the CEUS Seismic 
Source Characterization model of NUREG-2115. The resulting GMRS, developed in Calculation 
360-RAI-061 -008 (Project Reference 4), has a ground surface acceleration of 0.225g at 100 Hz. 
The controlling earthquake used in Calculation 2251-ESP-GT-008 was 6.0. The controlling 
earthquake determined in the CEUS Seismic Source Characterization model is also 6.0. 

In Calculation 2251 -ESP-GT-008, Rev 5 (Project Reference i), the SPT-based liquefaction 
screening safety factors were computed using an upper bound Magnitude Scaling Factor (MSF). 
In the response to RAI 30 (Existing Reference 3), the effect on factor of safety from using a lower 
bound MSF was evaluated. Calculation 360-RAI-030-001, Rev 3 (Project Reference 2) showed 
that use of the lower bound MSF produces lower factors of safety than does the upper bound 
MSF. 

The purpose of this calculation is to re-evaluate the SPT-based liquefaction screening using the 
current GMRS ground surface acceleration value of 0.225g, the earthquake magnitude, Mw, of 
6.0 and the lower bound MSF. The resulting safety factors are then summarized with respect to 
the geologic formations at the PSEG Site. 

This calculation was prepared under Work Instruction No. 123 and in accordance with the AMEC 
Quality Assurance Project Document (Project Reference 5). Revision 1 was issued to address 
editorial comments from S&L and to modify ranges of safety factors in summary table 360-RAI-
061 -10-3. Revision 2 removes references to the upper portion of the Vincentown Formation. 

2.0 Summary of Results and Conclusions 

The factors of safety against liquefaction were computed for 257 SPT N-values obtained in the 
eight borings performed on the PSEG Site for the ESPA. The calculations using the higher 
acceleration value from the GMRS based on the CEUS SSC result in an increase in the number 
of factors of safety that are less than 1.4. Regulatory Guide 1.198 states that, in general, a 
liquefaction safety factor less than or equal to 1.1 is generally considered a trigger value, that 
factors of safety between 1.1 and 1.4 are considered intermediate and that factors of safety 
greater than or equal to 1.4 are considered high. Seventeen of the safety factors were less than 
or equal to 1.1, 15 of the safety factors were greater than 1.1 and less than 1.4, and 225 of the 
safety factors were greater than or equal to 1.4. 

The maximum, minimum, average, and distribution of safety factors against liquefaction for each 
geologic formation are summarized in Table 360-RAI-061-1 0-4. Fifteen of the 17 safety factors 
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less than or equal to 1.1 and 13 of the 15 safety factors greater than 1.1 and less than 1.4 occur 
within the Vincentown Formation. The location and elevation of the safety factors less than or I 

l\~' '1h~ equal to 1.1 and those greater than 1.1 but less than 1.4 in the Vincentown Formation are shown V-
on Figures 360-RAI-061 -10-2 and 360-RAI-061 -10-3. The potentially liquefiable soils in the 
Vincentown Formation appear to be isolated zones surrounded by denser materials, not a 
continuous layer. 

3.0 References 

3.1 Existing References 
1. PSEG Power, LLC, PSEG Site ESP Application Site Safety Analysis Report, 

Part 2, May 25, 2010. 

2. US Nuclear Regulatory Commission, RAI No. 61. SRP Section: 02.05.02 - Vibratory 
Ground Motion, dated June 7, 2012 (eRAI 6488). 

3. PSEG Power, LLC, Letter NO-11-066, Response to Request for Additional 
Information, RAI No. 30, SRP Section: 02.05.04 - Stability of Subsurface 
Materials and Foundations, June 28, 2011. 

3.2 Project References 
1. MACTEC Calculation 2251-ESP-GT -008, Potential Liquefaction Evaluation, Rev 5, 

August 25, 2011. 

2. MACTEC Calculation 360-RAI-030-001, Liquefaction Safety Factor Calculation Using 
Lower Bound Magnitude Scaling Factor, Rev 3, September 9, 2011. 

3. AMEC Calcu lation 0360-RAI-061 -3, Deaggregaton of 10-4, 10-5 and 10-6 Base Rock 
Hazard (no CAV) for the PSEG Site, Rev 0, November 7,2012. 

4. AMEC Calculation 0360-RAI-061-8, Smooth Horizontal GMRS for the PSEG Site, 
Rev. 0, November 27,2012. 

5. AMEC Quality Assurance Project Document (QAPD) fo r PSEG ESPA Phase 2, Rev 2, 
March 28, 2012, Nuclear Quality Assurance Procedure (NQAP) 3-01, Rev 1, Apri l, 
2012. 

4.0 Assumptions 

There are no assumptions in th is calculation which need to be validated. This calculation uses 
industry standard methodology and the computational software product Microsoft Excel®. No 
specialized geotechnical analysis tools are used in th is calculation. 
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5.0 Design Inputs 

The GMRS based on use of the NUREG-2115 CEUS Seismic Source Characterization model 
was developed in Calculation 0360-RAI-061-S (Project Reference 4) . That calculation produced 
a site-specific GMRS having a ground surface acceleration at the top of the competent layer 
(elevation -67 ft. North American Vertical Datum, 19S5) of 0.225g at 100 Hz. Figure 360-RAI-
061 -10-1 is a reproduction of Figure 2 of that calculation showing the GMRS. Table 360-RAI-
061-10-1 is a reproduction of Table 2 of that calculation showing the amplitudes of the GMRS at 
varying frequencies. 

I n Calcu lation 0360-RAI-061 -3 (Project Reference 3), the high frequency controlling earthquake 
magnitude, Mw, considering all distances R is 5.9 for an Annual Frequency of Exceedance of 
1 x1 0-4 and 6.0 for an Annual Frequency of Exceedance 1 x1 0-5. Table 360-RAI-061 -1 0-2 is a 
reproduction of Table 9 of that calculation showing the controlling earthquakes magnitudes, Mw, 
for the PSEG Site. As noted in RG 1.20S, the GMRS is calculated using only Annual 
Frequencies of Exceedance of 1 x1 0-4 and 1 x1 0-5

. 

In Calcu lation 2251 -ESP-GT-00S (Project Reference 1), Excel® spreadsheets were developed for 
evaluating liquefaction safety factors for each SPT N-Value below elevation -67 ft measured in 
borings NB-1 through NB-S. For that calculation, values of ground surface acceleration (amax) of 
0.1 Sg and earthquake magnitude (Mw) of 6.0 were used . For this calculation, the spread sheets 
were revised using a ground surface acceleration value of 0.225g. The earthquake magnitude 
value was not changed from 6.0. 

The safety factors against liquefaction determined in Calculation 2251 -ESP-GT -OOS (Project 
Reference 1) were computed using an upper bound Magnitude Scaling Factor (MSF) va lue. In 
Calculation 360-RAI-030-001 (Project Reference 2) it was determined that using a lower bound 
MSF value produced lower safety factors aga inst liquefaction. The safety factors against 
liquefaction (based on the lower bound MSF value) from Calculation 360-RAI-030-001 were used 
in this current calculation. 

6.0 Methodology 

Using the individual spreadsheets developed for borings NB-1 through NB-S from Calculation 
2251-ESP-GT-008 (Project Reference 1), the safety factors against liquefaction were calculated 
using an amax value of 0.225 and an Mw value of 6.0 for each SPT value measured in the borings. 
These safety factors were calculated for an upper bound MSF. Individual spreadsheets for each 
boring are included in Appendix 360-RAI -061 -10-A. 

In Calculation 360-RAI-030-001 (Project Reference 2) it was determined that using a lower bound 
MSF value produced lower safety factors against liquefaction. Thus the safety factor against 
liquefaction for the lower bound MSF was then computed by applying the ratio of the upper bound 
to lower bound MSF that was determined in Calculation 360-RAI-030-001. The calculated safety 
factors against liquefaction for the upper bound MSF and lower bound MSF are shown on Table 
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360-RAI-061-10-3. The safety factors less than or equal to 1.1, and those greater than 1.1 and 
less than 1.4 are highlighted. At the bottom of the table, the number of safety factors falling within 
the designated ranges is shown for the upper and lower bound MSFs. 

On the spreadsheets for borings NB-1 through NB-8 included in Appendix 360-RAI-061-10-A, the 
geologic formation for each SPT N-value is shown. The maximum, minimum, average, and 
distribution of safety factors against liquefaction for each geologic formation are summarized in 
Table 360-RAI-061-1 0-4. Fifteen of the 17 safety factors less than or equal to 1.1, and 13 of the fIv' 
15 safety factors greater than 1.1 and less than 1.4 occur within the Vincentown Formation. The I 014,/1 ~ 
location and elevation of the safety factors less than or equal to 1.1 and those greater than 1.1 
but less than 1.4 in the Vincentown Formation are shown on Figures 360-RAI-061-10-2 and 360-
RAI-061-10-3. 

7.0 Computer Programs 

The only computer program used for this calculation was Microsoft Excel®. This program is 
considered standard commercial software and a specific Software Validation and Verification is 
not required. 

8.0 Calcu lations 

The spreadsheets developed for Calculation 2251 -ESP-GT-008 (Project Reference 1) and 
Calculation 360-RAI-030-001 (Project Reference 2) were revised using the results of the site 
seismicity evaluation presented in Calculation 0360-RAI-061-3 (Project Reference 3) and 
Calculation 0360-RAI-061-S. (Project Reference 4). The results are shown on Table 360-RAI-
061 -10-3 and Table 360-RAI-060-10-4. 

9.0 Appendices 

Appendix 360-RAI-061 -10-A contains spreadsheets for calculation of safety factors against 
liquefaction for borings NB-1 through NB-S. 
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Table 360-RAI-061-10-1 
Amplitudes for Horizontal GMRS from Calculation 360-RAI-061-8 

Frequency (Hz) Horizontal GMRS (9) 
0.1 9.14E-03 

0.125 1A9E-02 

0.15 2.2BE-02 

0.2 4.04E-02 

0.3 B.9BE-02 
OA 1A2E-01 

0.5 1.60E-01 

0.6 1.54E-01 

0.7 1.50E-01 

O.B 1.53E-01 

0.9 1.60E-01 

1 1.72E-01 

1.25 1.97E-01 

1.5 2.20E-01 

2 2A5E-01 

2.5 2.59E-01 

3 2.B4E-01 

4 4.17E-01 

5 5.26E-01 

6 5.67E-01 

7 5.72E-01 

B 5.59E-01 

9 5.39E-01 

10 5.23E-01 

12.5 5.17E-01 

15 5.11 E-01 

20 4.63E-01 

25 4.13E-01 

30 3.66E-01 

35 3.32E-01 

40 3.02E-01 

45 2.B1 E-01 

50 2.67E-01 

60 2A5E-01 _ .. _._----_ ... _._. __ ._ .... -... _-

70 2.33E-01 

1--- BO 2.2BE-01 

90 2.26E-01 

100 2.25E-01 
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Table 360-RAI-061-10-2 
Controlling Earthquakes from Calculation 360-RAI-061-3 

Structural Frequency 
Annual Frequency of All R R < 100 km R> 100 km 

Exceedence M R, km M R, km M R, km 
5 & 10 Hz 1.00E-04 5.@ 27 5.8 22 6.7 180 
1 & 2.5 Hz i .00E-04 6.6 68 6.2 21 7.3 540 
5 & 10 Hz i.00E-05 6.0 12 6.0 12 7.1 144 
1 & 2.5 Hz 1.00E-05 6.6 27 6.4 16 7.6 566 
5 & 10 Hz 1.00E-06 6.3 9 6.3 9 7.5 130 
1 & 2.5 Hz i .00E-06 6.7 13 6. 7 12 7.7 425 

Note: Light-gray cells indicate HF controll ing earthquakes and dark-gray cell s indicate LF controlling 
earthquakes. 
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Table 360-RAI-061-1 0-4 
Summary of Liquefaction Safety Factors (FS) for each Geologic Formation 

Formation Formation Safety Factor (a). (b) Distribution of Safety Factors 
No. Name Minimum Maximum Average FS<=1.1 1.1<FS<1.4 1.4>=FS 
4 Vincentown 0.8 10.0 3.6 15 13 48 
5 Hornerstown 1.0 8.1 3.7 1 2 30 
6 Navesink 2.8 21.4 8.1 0 0 44 
7 Mount Laurel 1.4 11.6 9.0 0 0 90 
8 Wenonah 0.9 2.4 1.7 1 0 1 
9 Mashalltown 1.5 7.5 4.5 0 0 5 
10 Eng lishtown 2.6 2.6 3.2 0 0 1 
11 Woodbury NL NL NL 0 0 0 
12 Merchantville NL NL NL 0 0 0 

13 Magothy 6.1 6.7 6.5 0 0 3 
14 Potomac 5.8 6.0 6.0 0 0 3 

Tota l = 17 15 225 

a) NL = Non-liquefiable silts and clays (USCS designations CL, CH , ML. MH, CL-ML, CH-MH). 
b) Safety factors based on lower bound Magnitude Scaling Factor. 
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Figure 360-RAI-061-10-1 
Horizontal GMRS from Calculation 360-RAI-061-8 
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2. FACTORS OF SAFETY BASED ON LOWER BOUND MAGNITUDE SCALING FACTOR. 

Vertical Distribution of 
Liquefaction Safety Factors 

(Vincentown Formation) 

FIGURE 360-RAI-061-1 0-3 
Rev 1 
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APPENDIX 360-RAI-061-10-A 
Liquefaction Potential Evaluation Spreadsheets 
Using Upper Bound Magnitude Scaling Factor 

For NB-1 through NB-8 

Appendix contents unchanged from Rev. 0 
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LIQUEFACTION POTENT IAL EVALUATION 

Projcct Name 
Project No. 
Location 
Borin\: No. 

Depth to Groundwater at time of dri lling (fl.) 
Analysis GroundWl1tCr Depth (11) 
Ground E)c\'. on 
Eanhqunke ~1:!gn i ludc. M", 

maximum acceleration. 3_ (g) 

I'SEG Site ESP Application Project 
6468-11 -0360 

Alloways Crt'Ck. NJ 

NO· 1 

12 

" 12.8 
6.0 

0.225 

NOIe: Top of competcr1t loyer elevation III -67 n. Samples aixl\'c elevation ·67 fl . not evaluated. 

Sample N-Valuc N·Valuc N", FC 
Number Dcpth(fi ) Elcv. (0) Formation (bpQ uses (%) 

20 81.0 -6S.~ Vincentown IS SM 15 
21 86.0 -i3.2 Vincentown 17 SM 15 

" gl.O -78.2 Vincentown 14 SC-SM IS 
23 96.0 -83.2 Vincentown 17 $C-SM 24 
24 101.0 -88.2 Vincentown 26 SC-SM 15 
25 106.0 -93.2 Vincentown 24 $C-SM 15 
26 111.0 -98.2 Vincc.-ntown U SC-SM .23 
27 116.0 -103.2 Vincemown 26 SC-SM IS 
28 120.7 -107.9 Homel'Stown 100 SM " 
29 126.0 -113.2 Hom(."TStoWn 18 SM 22 
30 131 .0 -118.2 I-Iomcrslown 26 SM 22 
31 IJ6.0 -123.2 Homentown 31 SM 22 
32 141.0 -128.2 NO\lesink 48 SC' 16 
33 146.0 · 133.2 Navesink 78 S~1 I. 
l4 (51.0 -138.2 Navesink 44 SC 16 
35 15'6.0 -143.2 Nnv<..'Sink 65 SM 16 
36 161.0 -148.2 Nave5ink 82 SM 16 
J7 166.0 -153.2 Mount l...01urd 78 SC 35 
38 170.2 -157.4 Mount Laurel 100 SC " 
3' 1"15.2 -162.4 Mounll;iurei 100 SC " 40 180.2 -167.4 Mount Laurcl 100 SC 22 
41 186.0 -li3.2 Mount Laurel 64 $C " 
4! 191.0 -1 78.2 Mounl Laurel 59 SC 22 
43 196.0 -183.2 Mount l:lurel 51 SC 22 
.... :WO,g -1 88.0 ~'lounl Laurel 100 SM 22 
45 210.6 -1 97.8 Mount Lourel 100 SP-Sl\'1 22 
46 '''0.6 -207.8 Mount Laurcl 100 SP-$M 22 
47 230.7 -2 17.9 Mount Laurel 100 SP.sM 22 
48 241 .0 -228.2 Mount Luurd 100 SM 22 
49 251.0 -238.2 Mount Laurel 23 5C 27 
50 261.0 -248.2 MOllnt Luurd 49 SM 22 
51 271.0 -258.2 Wenonah 26 CI_ 51. 
52 281.0 -268.2 Mnshnlhown 62 SC- 15 
53 291.0 -278.2 Mnsha\lIown J4 SM IS 
54 301.0 -288.2 Mashulhown 100 SM 15 
55 311 .0 -298.2 En~lishtown 34 SC 39 
56 320.9 -30S.1 En'Hshtown 100 <."1 1 
57 331.0 -318.2 En'lishtown 25 ell 9l 
58 34 1 0 -328.2 En ·lishtown 46 'C\l 
59 351.0 -318.2 Woodbury 49 CII 
60 361.0 -348.2 Woodbury 27 QI 
61 371.0 -358.2 Woodb_ll'Y. 21 NI 
62 381.0 -368.2 Woodbury 19 (1 1 94 
63 391.0 -378.2 Mcrctuntville 48 CI.. 
64 4()1.0 -388.2 Merchantville 52 CI_ 
65 4\1.0 -398.2 Merchantville 31 ~t.. 63 
66 420.7 -407.9 Mll!Othy 100 M~ 
67 431.0 -4 18.2 Ma 'othy 72 5, 39 
.1 4407 -427.9 Mn'oth 100 SC 39 
69 450.8 -438.0 Mo[!othy 100 SM 39 

File: NJ3-.1 Liquefaclion potent inl. US MSFwide columns.xls..-.; 

P, 

(P$I) 

8.881 
9.484 

10.059 
10.634 
11.209 
11,784 
12.359 
12.93J 

13486 
14.122 
14.722 
15.322 
15.940 
16..587 
17.2H 
17.882 
18.542 
19200 
19.750 
20.405 
21 .060 
21.820 
22,475 
23.130 
13.758 
25.042 
26.352 
27.67S 
29.025 
30.335 
31.645 

34.17S 
35,·U5 
36.675 
37.9"'..5 

52.925 
54.131 
5S.400 

PD' 
(",Q 

4.576 
4,866 
5.129 
5.392 
5.655 
5.918 
6.181 
6,444 
6.703 
7.008 
7.296 
7.584 
7.890 
8.l25 
&.561 
8.896 
Q,244 

9.590 
9.878 

10.221 
10.564 
10.962 
11.305 
11.648 
11.977 
12.~9 

13.335 
l .. tOl8 
14.735 
15.421 
16.107 

1 7 . J~<) 

IS.OIS 
18.()41 
19.267 

26.779 
27.386 
28.018 

~
Importl-u from SPT N-Valuc Correclion, COIicul:JIion 001, Rev!. 
Input from boring f\.'CO rds. 
Inpul from Itlbor:uory lest rc!Omlts. 

Value estimated. 

/0 /I I' 

(N J)(,(J 

(bpn Alpha Betti 

13.7 2.50 
15.0 2. 50 
11.9 2.S0 
14.0 4. 18 
10.7 2.50 
lS.5 2.50 
1<>.4 4.06 
I&.9 2.50 
70.5 3.93 
123 3.93 
17.2 3.93 
20,0 3.93 
30.0 2.77 
47.2 2.77 
2S.8 2.77 
31.1 2.77 
45.9 2. 77 
43.7 4.98 
56.0 3.93 
56.0 3.93 
56.0 3.93 
35.8 3.93 
33.0 3.93 
:28.6 3.93 
56.0 3.93 
56.0 3.93 
56.0 3.93 
56.0 3.C)3 
56.0 3.93 
12.9 4.48 
27.4 3.93 

34.7 2.50 
19.0 2.50 
56.0 2.50 
19.0 5.00 

40.3 5.00 
560 5.00 
S6.0 5.00 
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/j 

(N1)6OCS 

(bpJ) 

1.05 16.9 
1.05 18. 2 
1.05 15.0 
1.11 19.7 
1.05 24.2 
1.05 21.9 
1.1 0 25.4 
1.05 2"2.3 
1.09 8 1.0 
1.09 17.4 
1.09 " 8 
1.09 25.7 
LOS 34.4 
1.05 52,6 
1.05 30.0 
1.05 .4 1.8 
1.05 51.2 
1.20 57.3 
1.09 65.1 
1.09 65.1 
1.09 65.1 
1.09 43.1 

1.09 40.0 

1.09 35. 1 
1.09 65. 1 
1.09 65.1 
1.09 65. 1 
1.09 65.1 
1.09 65. 1 
1.1 3 19.0 
1.09 33.-1 

1.05 38.9 
1.05 "5 
1.05 61.2 
1.20 27.8 

1 .. 20 53.4 
1.20 72.2 
1.20 72 .2 

Input by 13mcs E. Veith 

Chcckcdby ~ 

14 " I' 17 

1'._ .... ' 

'. (, '" (",Q 

0.997 O.i2S 0.8 1 4.576 
O.9S6 0.71 2 0.79 4,866 
0.974 0.746 0.80 5.129 
0.962 0.723 0.77 5.392 
0.951 0.662 0.72 5.655 
0.939 0.680 0.72 5.918 
0.920 0.672 0.70 6.181 
0.879 0.677 0.70 6,444 
0.841 0.600 0.63 6.703 
0.798 0.742 0.73 7.008 
0.757 0.690 0.68 7.296 
0.717 0.668 0.65 7.S84 
0.676 0.600 0.59 7890 
0.635 0.600 0.58 8n.'i 
0.595 0.62 1 0.59 8.561 
0.5 58 0.600 0.56 8.896 
0.546 0.600 0.55 Q.244 
0 . 5j.~ 0.600 0.55 9.590 
0.524 0.600 0.54 9878 
0.511 0.600 0.53 10221 
0.500 0.600 0.53 10~64 

0.500 0.600 0.S2 10.962 
0.500 0.600 0.5 \ 11.305 
0.500 0 .600 0.51 11.648 
0.500 0.600 0.50 11.977 
0.500 0.600 0.-49 12.649 
0.500 0.600 0.48 13.335 
0.500 0.600 0.47 14.028 
0.500 0.600 0.46 14.735 
0.500 0.735 0.59 15,421 
0.500 0.60S 0,45 16.107 

0.500 0.600 0.43 17,339 
0.500 0.6i5 0.50 18.015 
0.500 0.600 0.42 18.641 
0.500 0.675 0.49 19.267 

0.500 0.600 0.36 26,779 
0.500 0.600 0.36 27.386 
0.500 0.600 0.36 28.018 

Boring 

Dale 

Date 

I. 19 

CSR CRR7 ~ 

0.283 0. 180 
0.281 0.1 94 
0.279 0. 160 
0.277 0.212 
0.li 6 0.27i 
0.273 0.241 
0.269 0.300 
0.258 0.246 
0.247 1.595 
0.235 0. 185 
0.223 0.254 
0.212 0.306 
0.200 1.250 
0. 187 1.385 
0.175 0.468 
0.164 1.305 
0.1 60 1.374 
0.156 1.420 
0.153 1.47i 

0. 149 1.47i 
0. 146 1.477 
0.146 1.3 14 
0. 145 1.292 
0.145 1.255 
0.1 45 1.477 
0. 145 1.47i 
0. 145 1,477 

0 .1 44 1.·';;7 
0. 144 1,477 
0.1 44 0.203 
0.144 1.909 

0.144 1.283 
0.144 0.249 
0.144 1.448 
0. 144 0.363 

0.145 \.J9\ 
0.145 1.530 
0.145 1.530 

NB-I 

111271201 2 

rz..J lP I -z.o. z-

'1/ 21 

MSF FS 

2.088 1.1 
2.088 1.1 
2.088 1.0 
2.088 1.2 
2.088 1.5 
2.088 1.3 
:L088 1.6 
::!.088 I.. 
2.088 8.5 
2.088 1.2 
2.088 1.6 
2.088 2.0 
2.088 7.7 
2.088 9.0 
2.088 3.3 
2.088 9.3 
2.088 9.9 
2.088 10.5 
2.088 10.9 ! 

2.088 11.0 
2.088 11.2 

' .088 9.8 
2.088 9.5 
2.088 9.2 
'.088 10.6 
2.088 10.4 
2.088 10.2 
1.088 10. 1 
2.088 9.9 
2.088 1.7 
2.088 12.5 

NL 
2.088 8.0 
2.088 1.8 
2.0~8 8.8 
2.088 2.6 

NL 
NL 
NL 
NL 
NL 
NL 
NL 
NL 
NL 
NL 
NL 

2.08S i .2 
:t088 7.9 
2.088 7.9 
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LIQUEFACTION POTENTIAL EVALUATION Boring 

Pmjcct Name 
Project No. 

Loc:ltion 
Ilorin~ No. 

[It,-plh to Groundw3:lcr 31\irnc ordrilli lll: (fl.) 
Analysis GrouoowDlcr Ot.'Pth (Il) 
Ground E!e,'. (0) 

Eanhquakc Magnitude. M,. 
maximum acceleration. a..., (g) 

rSEG Site (SP Application I'roject 
6468-11 -0360 

Alloways Creek, NJ 

NO·1 

" 12 
12.8 

6.0 
0.225 

Nole: Top Or COinpctcru byer devotion :;u -67 It S:lmplcJ> atxm.: d C\'<l lion "('7 n. not cvalu':lIoo. 

I , 5 
70 470.3 -457.5 Potomac 80 
71 490.0 -477.2 Potom:lC 100 
72 509.1 -496.9 Potomac 100 
73 529.9 -517.1 "olomose 100 
7' 600.7 -587.9 ]'olomae 100 

Column No. Description 
SI'T Sample number. 
Deplh 10 SI'T N-\'aluc (It). 

ElcvOllion of SliT N-valuC' (ft). 

Geologic Fonnalion. 

Field SPT N·\-J.luc {blows per foot). 

uses designation. input lor inionnaliornll purposes only. 
Fe - fines contcnl. percent pa.~n!: the number 200 sievt:. 

Pu -total o\'crburdC'n pres.."ure 3t time (lfdril!ins (psI). 

6 
.l. 96 

SM 15 
SM 15 

SP-SM 15 
n. 

Pu' " d T!.'CI ;vC' O\'crburdcn prcs."tlrc ba5(,,'d on groundwllter 1c:vcl III timc of dri1lin~ (psI). 

60.300 
62.762 
65 87 

10 (N1)"1 " N-valuc ofgrJ.nu!ilr soils correcled for field procl.:dUI'cs. anti O\'crburd .. "ll prcs.<>ure (blows per fOO l). 
II Alpha" correction fuetor based on for fi ncs content. 
12 Bela "correclion fnctoT based on fines content. 
/3 lN1)o\OCS " (Nl)tA of granular soils corrected for lincs contenl (blows per fOOl). 

1-1 r.l • Strt::$S reduClion factor based on depth 

/.5 ~, - function ofsilc conditions US<.'d in c.llct,11atinG, K..T ... , 
NI(60) I, 

0 0.8 
7.1 0.8 
16 0.7 

2RA 0.6 
615 0.6 

File: Nil-I Liquefaction potential. un MSFwidc c(llurnns.xls '( 

30.472 
31.706 
32,970 

~
hnpor\{:rl !rom SPT N-Valuc Correction, C!lJcutmion OU I, Revl . 

Input rrom borll"lg records. 
InpI:! from lnooralorYlcsl rcsults. 

ValucCSlimalcd. 

/0 II 

56.0 2.50 

'6.0 2.50 
56.0 1.50 

Pa~C'2of2 

" 

I. 
II 

18 

I. 
2. 
21 

Calc 360-RAI-061-10 Rev. 0 
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1.05 
1.05 

1.05 

Input by Jnmt..~ E. Veith 

Ch,~k,,' by }.J\~ 

13 " 15 16 17 18 

61.2 0.500 0.600 0.34 30,472 0. 145 
61.2 0.500 0.600 0.34 31,706 0.145 

6 1.2 0.500 0.600 0.33 32.970 0.145 

NL.- not liquefi ablc. sills 9nddllYs. (USCSCI ... CH, MI." MH, CL-ML, O l -MH) 

K.,,,,.. -overburden correclion factor 
1'<><101' - effcclive overburden pressure al CTClun:h\,ater rlnill)'$ls dcplh (psO. 

CSR " cyclicSlrc.-.s rat;o 

CRR7.~ - cyclic rcsist:lncc rollio for magnitude 7.5 ea.nhquilkc 

D;:nc 

Dale 

19 

1.448 
1.448 
1.448 

MSF - masnilude scaling faclor. FOf Mw<? 5 MSF u(Mwn .5)'u. Mw>" i.5 MSF ... 10 Zz..'MwH6 

FS - Factor ofS3fcty .. (CRR1~· K.."" • • MSF) I CSR 

NB-I 

11127120 12 

\2.-/<O/1.-O\?.-

20 " NL 
:W&8 7.1 
2.088 7.1 
2.088 6.9 

NL 

RCN: PSEG2-924 
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Projcct Namc 
Projcct No. 
Location 
Boring No. 

Depth to Groundwalcr:1t timcofdriJIing(fL) 
Analysis Groundwillcr Dt..-pth (ft) 
Ground Elc\,. ( ft ) 

Earthquake Magnitude. M\~ 

maximum aeecler.Hion. :lorw, (ID 

Note: Top of compctent laycrcli.'Vation al -67 n. Samples above elevation -67 n. 1I0t CVillual/.-d. 

Sample 

Number 

16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1 
42 

43 
44 
45 
46 
47 

48 
49 
50 
51 

N-Valuc 

Oeplh (ft) 

76.3 

81.0 
86.0 
91.1 
96.1 
101.0 
106.0 
111.0 
116.0 
121.0 
126.0 
130.9 
135.9 
141.0 
146.0 
1509 
155.3 
160.0 
165.2 
170.2 
176.0 
ISI O 
186.0 
190.8 
195.8 
200.6 
210.7 
220.7 
231 ,0 
241.0 
251.0 
261.0 
271.0 
281.0 
29 1.0 
30 1.0 

N-Valuc 

Ele\·. (rt) 
-68.1 

-72.8 
-77.8 
-82.9 
-87.9 
·92.8 
-97.8 
-102.8 
- I Oi.8 

-1 12.8 
-11 7.8 
-122.7 
-1 27.7 
-132.8 
-137.8 
-142.7 
-147. 1 
-151.8 
-157.0 
- 162.0 
-167.8 
-172.8 
-177,8 
-182.6 
-1 87.6 
-1 92.4 
-202.5 
-2 11.5 
-222.8 
-232.8 
-242.8 
-252.8 
-262.8 
-272.8 
-182.8 
-292.8 

Fill:: NB-2 Liqueraction potential. un MSF-WIDECOL.:dsx 

Nm 

Fonnation (bpI) 

Kirkwood 

Vincentown 29 
Vincentown I I 
Vincentown II 
Vincentown 31 

Vincentown 21 
Vincentown 25 
Vincentown 25 
HOluefstown 33 
Homcrstown 24 
Homcrslown 3J 

Navesink 49 
Navesink 75 
Navesink 56 
Navesink 65 
Navesink 67 

Mount laurel 100 
Mount Laurel 100 
Mount Laurel 100 
Mount Lnurcl 100 
Mount l..::lurel 93 
Mount Uiurcl 55 
Mount Laurel 59 
Mountumrcl 100 
Mount Laurel 100 
Mount Laurel 100 
Mounl Laurel 100 
Mount Laurel 100 
Mount Laurel 55 
Mount Laurel 47 
Mount laurel 40 

Wenonnh 37 
Wenonnh 40 

MarshnlttowIl 26 
MarslUllltowl'l 56 
En\!lislltown 28 

LIQUEFACTION POTENTIAL EVALUATION 

PSEG Site ESP Application Proj(..'Ct 
6468· I 1-0360 
Alloways Creek. NJ 

NB-2 

8.4 
S.4 
8.2 

6.0 
0.225 

USCS 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
8M 
SM 
SM 
SM 
SM 
8M 
SM 
SM 

SC·SM 
8C-SM 
se-SM 
SC-SM 
se-SM 
SCSM 
se-SM 

SM 
SM 
SM 
SM 
SM 
SM 
SM 
SM 
CJ., 

SC·SM 
c~ 
SM 
CL 

Fe 
(%) 

27 
27 
27 
27 
27 
27 
27 
27 
17 
17 
17 
17 
17 
17 
17 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 

37 

P, 
(p,1) 

9.062 
9.692 

10,334 
10.%4 
11,s55 
12.130 
12.705 
13.292 
13.892 
14.492 
15,1 10 
15.770 
16.443 
17.103 
17.750 
18.328 
18.944 
19.625 
20.280 
21.040 
21.695 
22.350 
22.979 
23 .634 
24.262 
25.586 
26.896 
28.245 
29.555 
30.865 

33.395 

35.895 

Po' 
(psf) 

4531 
4.849 
5, 174 
5,492 
5.776 
6.039 
6.302 
6.578 
6.866 
7, 154 
7,466 
7.814 
8.169 
8,s17 
8.858 
9.162 
9.484 
9.841 

10.184 
10.582 
10,925 
11.268 
11.597 
11.940 
12,269 
12.962 
13.648 
14.355 
15,04 1 
15.727 

17.009 

18.261 

10 

(N I)~ 

(bpI) 

28.2 
10.2 
9.8 

26.6 
17.4 
20 I 
19.5 
'249 
17.6 
23.4 
ll.7 
49.9 
36.0 
40.5 
40.5 
59.1 
59. 1 
59. 1 
59.1 
55.0 
32.5 
34.9 
59.1 
59.1 
59.1 
59.1 
59.1 
32.5 
27.8 
23.6 

23 .6 

33.1 

II 

Alpha 

4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
4.48 
3.01 
3.01 
3.01 
3.01 
3.01 
3.01 
3.01 
3.61 
3.61 
3.61 
3.61 
3.61 
3.6 1 
3.61 
3.6 1 
3.6 1 
3.6 1 
3.61 

3.6 1 
3.61 
3.6 1 
3.61 

3.61 

5.00 

~
'IllPorted rrom SPT N-Vnluc Corrt.'Clion. Calculation 001. Rcv l . 
Ulput Cram boring records. 
Input from laborutory test resuIL";. 
Valucl.."Stimated. 

Input by Jarn~~ E. Veith 

Checked by M ~ 

12 13 14 15 16 17 

(N,)""" Po..Jc,' 

Beta I (bpI) rd 1;1 I K,.;" ... (p,1) 

Note: Materials nbove Ihe Vi ncenlown Fonnation will be removed. 

1.1 3 36.4 0.986 0.601 0.74 '.531 
1.1 3 16.1 0.975 0.765 0.82 4,849 
1.1 3 15.6 0.963 0.769 0.81 5,174 

1.13 34.5 0.95 1 0.615 0.69 5,492 
1.13 24. 1 0.940 0.689 0.73 5.776 
1.13 27.1 0.923 0.667 0.71 6,039 
1.13 26.5 0.883 0.672 0.70 6.302 
1.1 3 32.6 0.842 0.628 0.66 6,578 
1.06 2 1.6 0.801 0.687 0.69 6,866 
1.06 27.9 0.76 1 0.640 0.65 7.154 
1.06 l8.7 0.721 0.600 0.60 7.466 
1.06 55.9 0.680 0.600 0.59 i,S14 
1.06 4 1.2 0.639 0.600 0.58 8.169 
1.06 45.9 0.598 Q.6oo 0.57 8,s17 
1.06 45 .9 0.559 0.600 0.56 8.858 
1.08 67.4 0.549 0.600 0.56 9.162 
1.08 67.4 0.537 0.600 0.55 9.484 
1.08 67.4 0.525 0.600 0.54 9.841 
1.08 67.4 0.5 12 0.600 0.53 10.184 
1.08 63.0 0.500 0.600 0.53 10.582 
1.08 38.7 0.500 0.600 0.52 10.925 
1.08 41.3 0.500 0.600 0.5 1 11,268 
1.08 67.4 0.500 0.600 0.5 1 11,597 
1.08 67.4 0.500 0.600 0.50 11.940 
1.08 67.4 0.500 0.600 0.50 12.269 
1.08 67.4 0.500 0.600 0.48 12.962 
1.08 67.4 0.500 0.600 0.47 13.648 
1.08 38.7 0.500 0.600 0.46 14.3'S 
1.08 37.0 0.500 0.605 0.46 15.041 
LOS 29. 1 0.500 0.638 0.48 15.727 

1.08 29 .1 0.500 0.638 0.47 17.009 

1.20 44.7 0.500 0.600 0.42 18.261 

18 

eSR 

0.288 
0.285 
0.281 
0.278 
0.275 
0.171 
0.260 
0.249 
0.137 
0.225 
0.213 

0.101 
0.188 
0.176 
0.164 
0.161 
0.157 
0.153 
0.149 
0. 145 
0.145 
0.145 
0.145 
0.145 
0.145 
0.144 
0. 144 
0, 144 
0. 144 
0.144 

0.144 

0.144 

NL - IlOt liquelinble. sill" and clays (USCS CL. CH. ML. MH. CL-ML. CH-Mr·!) 
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Boring 

Dillc 

Ome 

/9 

CRR,.5 

1.265 
0. 17] 
0.166 
1.251 
0.275 
0.341 
O.32S 
0.95 1 
0.236 
0.366 
1.182 
1.409 
\.JOO 
1.335 
1.335 
1.494 
1.494 
1.494 
1.494 
1.462 
1.282 
1.30 1 
1.494 
1.494 
1.494 
1.494 
1.494 
1.282 
1.269 
0.415 

0.4 15 

1.326 

NB-2 

11127120 11 

17--/ It> I ZDIl--

10 11 

MSF FS 

2.088 6.8 
2.088 1.0 
2.088 1.0 
2.088 6.5 
2.088 1.5 
2.088 1.9 
2.088 1.8 
2.088 5.3 
2.088 1.4 
2.088 2.2 
2.088 7.5 
2.088 8.6 
2.088 8.4 
2.088 9.0 
2.088 9.5 
2.088 10.9 
2.088 10.9 
2.088 11.0 
2.088 11.1 
2.088 11.2 
2.088 9.6 
2.088 9.6 
2.088 11.0 
2.088 10.8 
2.088 10.8 
2.0S8 10.4 
2.088 10.2 
2.088 8.6 
2.088 8.5 
2.088 1.9 

NL 
2.088 2.8 

NL 
1.088 8. 1 

NL 

RCN: PSEG2-924 
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LIQUEFACTION POTENTIAL EVALUATION 

Proj~'Ct N:UllC 

Proj~"Ct No. 

Locution 

Boring No. 

Depth to Groundwater at time of drilling (fL) 
Analysis Groundwater Depth (ft) 
Ground Elcv. (n) 

Ennhqunkc Magnitude. M .. 

m:lximUTn accelcration. 3mu (g) 

NOle: Top of eompctl..'11tlaycr clC\'ation at -67 n. Samples nbovc elevation -67 ft. not CV:lluated . 

Column No. Description 

SPT Sample number. 

Dt:pth to SPT N-valuc (ft). 

Elcv:ltion of SPT N-\'aluc (fl). 
Geologic Fonnalion. 

Field SPT N-vlllue (blows per foot). 

USCS dcsigmtion. input for infonnational purposes only. 

Fe - fines content, percent passing the number 200 sie\'c. 
Po - loull overburden pressure at time of dril ling{psl). 

PSEG Site ESP Application Proj(''C1 
646S- II-0360 
Altoways Creek. NJ 

NB-2 

8.4 
8.4 
8.2 
6.0 

0.225 

Po' - efit.'Clive overburden pressure based un j;roundwalt.:r kvcl at lime of dril ling (pst). 

10 (N t ) (,() - N-valueof granulnr soils correcled for field procedures, and overburden pra;surc (blows per fOOl) . 

11 Alpha - corrcction factor based on for fines content. 
11 Beta - correction f:tclor ba.<;<.-d on fin{'!ii content. 

/3 (N th.ocs - (N L)f>O of granular soils corrected for fines contcnl (blows per loot). 

14 rd - stress reduction factor based on depth 

15 fd - function of sile conditions used in calculating ~ 

NI(60) f, 
0 0.8 

7.1 0.8 
16 0.7 

28.4 0.6 
6:!S 0.6 

File: NB-2 Liquefaction potC:l1liai. UB MSF*WIDE COL xlsx 

10 1/ 

Page 2 of2 
Calc 360-RAI-061-10 Rev. 0 
Appendix 360-RAI-061-10-A 

PageASof17 

~
Imponcd from SPTN-Valuc CotT<.'Ction. Calculation 001, Revl. 

Input from boring records.. 
Input from laborntory tcst rcsuiL<;. 

Value estimated. 

Input by Jamcs E. Veith 

Chcck,'<! by \J\">L-

12 13 " 15 J(, 17 

K.i~ - overburden corrcction faclOr 

p 0<"'" - cffective overburden pressure nt groundwater analysis depth (psf). 

CSR * eyclic stress ralio 

CRR7_~ - cyclic resistance ratio for magnitude 7.5 carthqu<lkc 

Boring 

Dale 

Date 

18 19 

16 

17 

18 

19 

20 
11 

MSr: - magnitude scaling factor. For Mw<7.5 MSr: ",{Mwn.Sr\J, Mw>::= 7.5 MSF = 10 ~- .2J/ r-.1w2s(' 
FS - Faclor of S'lfcty ... (CRR,.~ • K,1pN • MSF) I CSR 

NB-2 

11 /27/2012 

12-1i.:>IV>i7-

20 21 

RCN : PSEG2-924 
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LIQUEFACTION POTENTIAL EVALUATION 

Project Name 
Projcct No. 
Location 
Boring No. 
Depth to Groundwater at time of drilling (ft.) 
Analysis Groundwater Depth (fl) 
Ground Elev. (ft) 
EOT1hqunkc Magnitude, Mw 
maximum (tccclcrntion, OlnIU (g) 

PSEG Si te ESP Application ProjCCt 
6468·11 ·0360 
AIlOW::lys C~ek. Nl 

NB-3 

7.6 
7.6 
7A 
6,0 

0.225 

Note: Top of competent layer clc:vation at -67 ft. Samples above elevation -67 ft. not evaluated. 

Sample N-Value N-Valuc N" FC P, 
Number Deplh (ft) Elcv, (H) Fomlalion (bpI) uses (%) (psI) 

19 75,6 -68 .2 Vincentown 16 SP-SM 21 8.331 
20 80,6 ·73.2 Vincentown 33 SP·SM 21 8,841 
21 85,6 ·78.2 Vincentown 17 SM 21 9.384 
22 90,6 ·83.2 Vincentown 35 SP·SM 21 9,926 
23 95,6 -88.2 Vincentown 49 SM 21 10,469 
24 10M ·93.2 Vincentown 20 SM 31 11,044 
25 105,6 ·98,2 Vincentown 99 SM 21 11,619 
26 109,9 .102.5 Vincentown 100 SP.SM 21 12085 
27 111.6 -1 04 ,2 Vincentown 100 SP·SM 21 12,259 
28 115,6 -108,2 Homcrstowl1 26 SP·SM 13 12,703 
29 120,6 - 113.2 Homcrstown 49 SP·SM 13 13,303 
30 125.6 -11 8.2 Homcrstown 28 SM 20 13.903 
31 130,6 -1 23.2 Homerstown 42 SM 20 14,503 
32 135,6 -128.2 Navesink 61 SC 20 15,120 
33 140.6 -133.2 Navc..'Sink 80 SM 20 15,768 
34 145.6 -138.2 Navesink 38 SC' 40 16,4 15 
35 150,6 -143.2 Navc..'Sink 89 SM 20 17,063 
36 155.6 · 148,2 Navesink 83 SM 20 17,723 
37 160.5 ·153,1 Mount Laurel 100 se 38 18,367 
38 164.8 ·157.4 Mount Laurel 100 SM 20 18,930 
39 169.7 - 162.3 Mount Laurel 100 SM 20 19,572 
40 174.8 - 167.4 Mounl L1ureJ 100 SM 20 20,240 
4 1 18Q.6 ·173.2 Mount Laurel 100 SC 20 21,000 
42 185,6 ·178,2 Mount Laurel 69 se 20 2 1,655 
43 190,6 · 183.2 Mount Laurel 66 se 20 22,3 10 
44 195.3 ·187,9 Mount U1urcl 100 SM 20 22,926 
45 200,2 -192~_?_ Mount Laurel 100 SP-SM 20 23,568 

File: NB-3 Liquefaction potential. UB MSF_widc col.xlsx 

P' 
(psI) 

4,088 
4,286 
4.5 17 
4,747 
4,978 
5.241 
5,504 
5,702 
5,769 
5,964 
6,252 
6,540 
6,828 
7,133 
7,469 
7,804 
8. 140 
8,488 
8,826 
9,12 1 
9,457 
9.807 

10,205 
10,548 
10,891 
11 ,2 13 
11.550 

10 /I 

(N,)" 
(bpI) Alpha 

15,7 3.78 

31.5 3.78 
15,7 3,78 
31.3 3,78 
42.5 3,78 
16.8 4,77 
80,2 3,78 
79,1 3,78 
78,5 3,78 
19.9 1.89 
36,3 1.89 
20, 1 3,61 
29,2 3.61 
4 1.1 3.61 
52.1 3.6 1 
24.0 5,00 
54,3 3,61 
49,1 3,61 
57.4 5.00 
56,0 3.61 
56,0 3,6 1 
56,0 3,61 
56,0 3,61 
38.6 3,61 
37,0 3.61 
56,0 3,61 
56,Q 3,61 

§
lmpor1cd from SPT N-Valuc Correction, Calculation 00 1, Rev I. 
Input from boring records. 
Input from laboratory lest resuhs. 
Value est imated. 

Input by James E. Veith 

Checked by t0~ 

11 13 " 15 16 17 

(Nl)oocs P"",,' 
Beta (bpI) r, f. K" (psI) 

L09 20.9 0.997 0,703 0,82 4,088 

1.09 38.0 0,986 0.600 0.75 4,286 
1.09 20,8 0.974 0.703 0,80 4.517 
1.09 37,8 0,962 0,600 0,72 4,747 
1.09 49,9 0,95 1 0.600 0,71 4,978 
LI6 24,3 0,939 0,694 0,76 5.24 1 
L09 90,9 0,920 0,600 0,68 5,504 
L09 89,7 0.885 0,600 0.67 5,702 
1.09 89,0 0.871 0,600 0.67 5,769 
1.04 22.6 0.839 0.668 0,71 5,964 
1.04 39,6 0.798 0,600 0,65 6,252 
1.08 25.3 0.757 0.667 0,69 6,540 
L08 35.2 0.717 0,600 0,63 6,828 
L08 48.0 0,676 0,600 0.62 7, 133 
L08 59,9 0.635 0,600 0,60 7,469 
L20 33,7 0,595 0,636 0.62 7,804 
L08 62.3 0.558 0.600 0,58 8, 140 
L08 56,6 0,546 0,600 0,57 8,488 
1.20 73.8 0,534 0,600 0.56 8,826 
1.08 64.1 0.524 0.600 0.56 9, 121 
1.08 64.1 0.512 0.600 0,55 9,457 
1.08 64. 1 0,500 0,600 0,54 9,807 
1.08 64 .1 0.500 0,600 0.53 10,205 
1.08 45.3 0,500 0,600 0,53 10,548 
1.08 43.5 0.500 0,600 0.52 10,89 1 
1.08 64, 1 0500 0,600 0.5 1 11 ,213 
1.08 64. 1 0.500 0.600 0.5 1 1l.5.50 

18 

CSR 

0.297 
0,297 
0.296 
0.294 
0.293 
0.289 
0,284 
0,274 
0.271 
0,26 1 
0.248 
0,235 
0.223 
0,210 
0.196 
0.183 
0, 171 
0.167 
0,163 
0, 159 
0, 155 
0.151 
0. 1:50 
0. 150 
0, 150 
0,150 
0,149 

NL - nOt liqucfi3ble. silts and clays (USeS CL., CH. ML MH, CL-ML. CH-MH) 

Pagclof2 
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Boring 

Dale 

Date 

19 

CRR/.~ 

0.227 
1.277 
0.226 
1.275 
1.365 
0,279 
1.668 
1.660 
1.654 
0,251 
1.289 
0,298 
1.256 
1.351 
1.439 
3,578 
1.457 
1.414 
1.542 
1.470 
1.470 
1.470 
1.470 
1.33 1 
1.3 17 
1.470 
1.470 

NB-3 

}1f2i/2012 

I'Ll (P /'Z.<>!"2-

'0 

MSF 

2.088 
2,088 
2.088 
2.088 
2.088 
2.088 
2,088 
2,088 
2,088 
2.088 
2.088 
2,088 
2,088 
2,088 
2.088 
2,088 
2,088 
2,088 
2,088 
2,088 
2,088 
2.088 
2,088 
2,088 
2,088 
2.088 
2.088 

11 

i 
FS 

1.3 
6,7 

I.J 
6.5 
6,9 
1.5 
8.3 
8,5 
8,5 
1.4 
7,1 
1.8 
7A 
8,3 
9.2 

25.3 
10.3 
10, 1 
11.1 
10.8 
10.9 
11.0 
10,8 
9,8 
9,5 

lOA 
10.5 

RCN: PSEG2·924 
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LIQUEFACTION POTENTIAL EVALUATION Boring 

Projec t Name 

Projcct No. 

Location 

Boring No. 

Dt.'p th to Groundwater at time of drilling (ft.) 
Annlysis Groundwater Depth (ft) 
Ground Elev. (fll 

Eanhqutlkc Magnitude, M .... 

maximum acceleration. aInU (g) 

PSEG Site ESP Application Project 
6468-1 1-0360 
Alloways C reek, NJ 

NB-J 

7.6 
7.6 
7.4 

6.0 

0.225 

Note: Top of competent tnyer elevation at -67ft. Samples above elevation -67 n. not cvalumoo. 

Column No. Description 
$PT Sample number. 

Depth to SPT N-valuc (ft). 

Elcvntion of$PT N-valuc (ft). 
Geologic Fonnalion. 

Field SPT N-\'a\uc (blows per fool). 

uses designation, input for infonnational purposes only. 
Fe - fi ne!; content, percent p~8s.ins the number 200 !:Ie .... c. 

Po - lot<ll overburden pressure allime of drilling (pst). 

Po' - effec tive overburden pressure based on groundwater level nt time of drilling (psi). 

10 (N L)60 - N-valuc of granular soils corrccted for field procedures, and overburden pressure (blows per foot). 
II Alph3 - corrcction factor based on for fines content. 
12 Beta - cOITI..'Ction factOr txLscd on fi nes content. 
13 (NL )6OCS - (N L)60 of granu lar soils cOIT(.'ctcd for fines conicnt (blows per foot). 

14 rd - stress n.-duction factor based on depth 

J 5 fd - function of site conditions used in calculating K,ij;""r, -.,.==--,-_-::-_-, 
N I(60) 'd 

0 0.8 
7.1 0 .8 
16 0.7 

28.4 0.6 
625 0.6 

File; NS-3 Liquefaction potential. US MSF _wide col.xlsx 

§ IIIlPortl"d from SPTN-Value Correction, Calculation 001 , Revl. 
Input from boring records. 
Input from laboratory tcSt results. 
Value estimated. 

10 II 

Page 2 of2 
Calc 360-RAJ-061-10 Rev. 0 
Appendix 360-RA I-061-10-A 

Page A7 of 17 

11 

16 

17 

18 
19 

20 
21 

Input by James E. Veith Date 

Checked by 1'-1"""--- Dme 

/3 14 15 16 17 18 19 

Ks;~ - overburden correction factor 

P <>h' - effective overburden pressure at groundwater analysis depth (psi). 
CSR - cyclic SlresS ratio 
CRR7, ~ - cyclic r~sistance ratio fo r magnitude 7.5 earthquake 

MSF - magnitude scaling factor. Forl\4w<7.5 MSF =(Mwf7.5rH , Mw>=: 7.5 MSF '" 10 l.l.l/Mw2...sv 
FS - Factor ofSafet)"'" (CRR·u • Ksi~ • MSF) I CSR 

NB-3 

11 /27/2012 

'2- k,IZ-bI1..-

10 21 

RCN: PSEG2-924 
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LIQUEFACTION POTENTIAL EVALUATION 

Projl.'CtNolllC 
Project No. 

Location 
Boring No. 

Depth \0 Groundw:lIcr at time ofdrill in~ (fl.) 
Analysis Groundw"tcr Depth (ft) 
Ground Elcv, (11) 

Eanhqu.3ke ~'I:lgnitudc, M ... 

muimum:lCcck!1llion,o...... (1:-) 

I'SEG :,ne ESP ApplicatlOn Project 
6468-11-0360 

Al1ow:J)'sCrcck,NJ 

NB4 

iLl 
ILl 
11.5 

6.0 
0.225 

Note: T~p ofcompctcnll:I)'Cf elevation at -67 O. S:lmp\cs a bove elevation -6; n. not c\'alurlll."Ci. 

Sample N-V:..luc N-V:lluc N. Fe 1'0 

Number Dcplh(fl) Elcl'. (ft) fOrm:ltion (bpD uses (%) (psI) 

30 81.0 -69.5 Vincentown 26 5M J2 8Js44 
31 83.5 ~72.0 Vincentown 20 SM " 9.13 1 
32 86.0 ·74.5 Vincentown 36 SM 12 9,4\9 
33 88.5 -77.0 Vinccnlo\\ll 37 SM 12 9.706 
34 91.0 -79.5 Vincentown 22 SM J2 9.')9.1 
35 '13.5 -82.0 Vincentown 18 SM 12 10.081 
3. 96.0 -84.5 Vincentown 100 SM 12 10,569 
17 9lI 5 -87.0 Vincentown 21 SM 12 10,856 
38 101.0 -89.5 Vincentown 16 SM 12 11 .144 

3' 103.5 ·92.0 Vincl."TlIOwn 13 SM 12 11 ,431 

40 1085 ·97.0 Vinct,."tltown 20 SM 12 12.006 
41 111 0 ·99.5 Vincentown 93 SI\! 12 12.294 
42 113 5 -1 02.0 Vincentown 44 SM 12 12.581 
43 1160 · 104.5 Vincallown 25 SM 12 12.869 
44 117.7 ·106.2 Vincallown 100 SP'·SM 12 13.053 
45 121.0 -109.5 Vincentown 19 SM 19 13,4 11 
46 122.7 - 111.2 Vincentown tOO SM 12 13,607 
47 1260 ·114.5 Homcrstown 2l SM 22 (3.995 
48 128.5 ·117.0 Homl.'1'Stown 27 SP-SM 22 14.295 
49 13 1 0 -119.5 1-lonla1lo .... 'n 29 Sr·SM 22 1 4.59~ 

50 1331 ·121.6 Homerstown 100 SM " 14,$47 
51 136.0 ·124.5 Homer-nown 32 SP·SM 22 15. 195 
52 1.38.5 -1 27.0 Homcrslown 39 SI'·SM 22 15,495 
53 141.0 ·129.5 Homcrstown 39 SI' ·SM 22 15.795 

" H 3.5 · 132.0 N!l\'csink 54 se 16 16. 103 
55 146.0 · IJ .. U Novcsink 75 SM 16 16.427 
56 14,S.5 *137.0 N:lvcsink 70 SM 16 16,757 
51 15 1.0 · 139.5 Na\'Csink 63 SM 16 17087 

58 133.5 ·142.0 Navcsink 48 SC 16 17.411 
'9 156.0 ·1 44.5 N:1Ve5ink 64 SC 16 17.72S 
60 158.5 · 147.0 N:wesink 83 SM 16 18.052 

61 16 1.0 ·1 49.5 Navesink 68 S(' 16 IS.376 
62 1615 ·1 52.0 Navesink 85 S(' 16 18.693 
63 166.0 · 154.5 Moun t L:turei 93 SC " 19.016 
64 161).2 · 156.7 Mount L:IUn:1 100 CL 
65 1706 · 159.1 Mount L:turd 100 SC 22 19.6 18 

66 172.6 ·161.1 Mount Laurel 100 SM 22 19,880 
67 175.2 · 163.7 Mount Laurel 100 SM 22 20.22 1 

6S 177.6 · 166.1 Mount Laurel 100 SM 22 :W.535 
69 IS0.3 '168.8 MountL.."\llfcl 100 SM 22 20.889 
70 183.4 ·171.9 Mountla.urcl 100 SM 22 21.~95 

71 186.0 · 174.5 MountC.,urel 71 SM 22 21,636 
n 18S.5 -177.0 Mount Laurel 70 SM 22 11,963 

73 191.0 ·179.5 Moum Laurel 65 SC 22 22.29 1 

" 193 5 ·1~2.0 Mount Laurel 68 SC 22 22,61S 
75 196.0 ·1S-I.5 Mountl...3urcl 56 SC 22 21,946 

76 IqS.S -187.0 Mount Laurcl 78 SC 22 23,273 
77 200.9 ·189.4 MountUlurd 100 SM 22 23588 

File: NB·4 liquer.1ction polcntlrl!. UB MSF _ wid..: rol.xl~x 

P,,' 

(psI) 

4,482 
4,6 13 
4.745 
4.876 
5008 
5,139 
5.21 1 
5,402 
5,534 
5665 
3.928 
6.060 
6,191 

6.323 
6 ,401 

6.m 
6.6<13 
6.m 
6.969 
7, 113 
7,234 
7,401 

7.545 
7,689 
7.84 1 

8009 
8.183 
8J57 
8125 
8.686 
8.8l' 
9.022 
9. 183 
9.3S0 

9666 
9803 
9.981 

10. 146 

10.33 1 
10,S44 

10.722 
10,893 
11.065 
11,236 

11,408 
11,579 
11.744 

~
hnporlcd from SPT N-V:lluc COrTL'Clion. Calculation 001, Revl . 
Input from boring I,:cords. 
Input fromlaborntofylcst n.::sul!s. 
ValuccstimOltoo. 

/0 1/ I' 

(Nl)~ 

(bpD Alpil3 01.13 

27,6 1.55 1.03 
10.9 I.5S 1.03 
36.9 1.55 1.03 

372 1.55 1.03 

21.7 1.55 1.03 

17.5 1.55 1.03 

95.5 1.55 1.03 

19.7 1.55 1.03 
148 1.55 1.03 

11 .8 1.55 1.03 
17.6 1.55 1.03 

85.0 1.55 1.03 

37.6 1.55 1.03 

2 1.0 1.55 1.03 
83.4 1.55 1.03 

15.6 3.43 \.07 

81.2 1.55 1.03 

18.3 3.93 1.09 
21.2 3.93 1.09 

22.4 3.93 1.09 

16.3 3.93 1.09 
24.0 3.93 1.09 

28.' 3.93 1.09 

21.4 3.93 1.09 
38.8 2.77 1.05 

53.0 2.77 1.05 

48.1 2.i7 1.05 

431 2.77 1.05 

32.4 2.77 1.05 
4 2.5 2.77 1.05 
54.3 2.77 1.05 
41.9 2.77 1.05 
54.5 2.77 1.05 
59.6 3.93 1.09 

64 1 3.93 1.09 
64 1 3.93 1.09 
64.1 3.93 1.09 
64.1 3.93 1.09 
64. 1 3.93 1.09 
64.1 3.93 1.09 
45.5 3.93 1.09 
44.9 3.93 1.09 
41.7 3.93 1.09 
43.6 3.93 1.09 

3.59 3.93 1.09 
50.0 3.93 1.09 

641 3.93 1.09 

P:tgc 1 or2 

Calc 360-RAI-061·10 Rev. 0 
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/' 

(N,)r.ocs 

(bpD 

30.0 
23.1 
39.6 
39.9 
24.0 
19.6 

100.1 
21.9 
16.8 
13.7 
19.7 

89.3 
40.3 
23.3 
87.6 
20.2 
85.4 
24.0 
27. 1 
28.4 

87.4 
30.2 
35.5 
35.0 
43.7 
58.7 
54 .1 
48.2 

36.9 
47.6 

60.0 
49.0 

60.2 
69.1 

74.0 
74.0 
74.0 

14.0 
74.0 
74.0 
53.7 

53.0 
49.5 
51.6 
43.2 
58.6 

74.0 

Input by James E. Veith 

Chc,''''by ~""--

" 15 " 17 

"-
" f" K,,,",, (p"Q 

0.994 0.606 0.74 4482 
0.988 0.661 0.77 4,613 
0.983 0.600 0.72 4.745 
0.977 0.600 0.72 4.876 
O.9il 0 .654 0.74 5.008 
0.%5 0.688 0.76 5.139 
0.959 0.600 0.69 5.271 
0.953 0.670 0.73 5.402 
0.943 0.7 14 0.76 5.534 
0.942 0.747 0.i8 5.665 

0.930 0.687 0.72 5.928 
0.910 0.600 0.66 6.060 
0.889 0.600 0.65 6, 191 
0.869 0.659 0.69 6 32.3 
0.855 0.600 0.64 6,401 
0.828 0.705 o.n 6,m 
0.81<1- 0.600 0.63 6,643 
0.787 0.681 0.69 6825 
0.767 0.658 0.67 6.96' 
0.747 0.648 0.65 7. 113 
0.730 0.600 0.61 1,234 
0.706 0.635 0.63 7.401 
0.686 0.600 0.60 7.545 

0.665 0.600 0.60 ).689 
0.645 0.600 0.59 7.841 
0.625 0.600 0.59 8.1lO9 
0.60<1- O.(iOO 0.58 8.183 
0.584 0.600 0.58 8.357 
0.564 0.600 0.57 8.52$ 
0.555 0.600 0.57 8.6$6 
0.549 0.600 0.56 8.854 
0.543 0.600 0.56 9022 
0.537 0.600 0.56 9 ,1 83 
0531 0.600 0.55 9,350 

0.519 0.600 0.54 9,666 
0.515 0.600 0.54 9,803 
0.508 0.600 0.54 9,981 

0.500 0.600 0.53 10. 146 
0.500 0.600 0.53 10,33 1 

0.500 0.600 0.53 10,544 
0.500 0.600 0.52 10722 
0.500 0.600 0.52 10,893 

0.500 0.600 0.52 11065 

0.500 0.600 0.51 11.236 
0.5(10 0 .600 0.51 11 ,408 
0.500 0.600 0.51 11.579 
0.500 0.600 0.50 11.744 

Boring 

D'JIC 

0,,, 

" IY 

CSR CRR7.S 

0.287 0.468 

0.286 0.259 

0.285 1.289 
0.284 1.291 
0.283 0.273 
0.282 0.1 10 
0.281 1.737 
0.280 0.241 
0.279 0. 179 

0.278 0.147 
0.275 0.212 
0.270 1.657 
0.264 1.294 
0.259 0.262 
0.255 1.644 

0.248 0.218 
0.244 1.628 

0.236 0.273 
0.230 0.341 
0.224 0.384 
0.219 1.642 
0.21 2 0,482 

0.206 1.258 

0.200 1.255 
0.194 1.319 

0. 187 1.430 
0 .18 1 1.3% 

0.175 1.352 

0.168 1.269 

0. 166 1.348 
0 .1 64 1.440 

0. 16.2 1.358 
0 .1 60 \.441 

0. 158 1.50i 

0.154 1.543 
0.153 1.543 

0.15 \ 1.543 
0.148 1.543 
0.148 1.543 
0.148 1.543 
0.1 48 1.393 
0.1 47 1.388 

0.147 1.362 
0.147 1.377 

0. 147 1.315 
0.147 1.'129 

0. 147 1.543 

NB-4 

1112712012 

12-\ Cc Iu:>rz .... 

'0 'I 

I\'ISF FS 

2 . 0~1! 2.5 

2.0SS 1.5 
2.0SS 6.' 
2.088 6.8 
2.088 1.5 
:2.088 L2 
2.088 8.9 
2.088 I.J 
2 .m~S 1.0 
2.088 0.9 
2.088 1.2 
2.088 8.5 
2.088 6.7 

2.088 1..5 
2.088 8.6 
2.0)18 1.3 
2.088 8.8 
2.088 1.7 
2.088 2. 1 

2.088 2.3 
2.088 9.6 
.2.088 3.0 
2.088 7.7 
2.038 7.9 
2.088 8A 
2.088 9.4 
2.088 9.3 
2.088 9.4 
2.088 9.0 
2.088 9.7 
2.088 10.3 
2.088 9.8 
2.088 10.5 
2.088 11.0 

NL 
2.081:\ 11.3 

2.088 11.4 

2.088 11.5 
2.088 11.5 
2.088 11.5 

2.OSS 1\.5 
2.088 10.2 

2.088 10.3 
2.OS8 10.1 
2.088 10.0 
2.088 9.5 
2.088 10.4 
2.088 11.0 

i 
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LIQUEFACTION POT ENTIAL EVALUATION Boring NB-4 

ProjcctNlmc:: 

Project No. 

Location 
I3oringNo. 

Depth to Groundw:l1cr allimc o fdrillin& (fl.) 
Analysis Groundwatt'T Depth (n) 
Ground Elc\', Oi) 
Ellrlhqunla:: Magnitude. Mw 
m:Jximumlccc1cr.lIion. :l" ... (I:) 

PSEG Site ESP Applic;llion Project 
6-l68-11.Q360 
Alloways Cr(.-ck. NJ 

NB-4 

11.1 
11.1 
11.5 
6.0 

0.225 

Note: Top ofcompetcnl layer cle\'.uion 011-67 n. Samples above elevation ·67 fl. nol c"a\uall-d. 

~
lmportC=d .rfOln SI'T N-Valuc Corre<:tion, Calculation 00 1. Rc\'I. 
Input from boring records. 

Input rrom laboratorylcsl results. 

Valuc (:stnnalcc.I. 

Inpulby JamcsE. Veith 

Ch"k,d by J-,~ 

D:l1C 1112;12012 

Dale 1'2- \ '" 1Z-<>17-

10 /I 12 fJ f.l Ij /6 17 IX /'J }O }f 

I I I I I I I I I I I I I I I I I I I I I I 
Column No. Description 

J SI'T Sample number. 

Depth 10 5PT N-valuc (ft). 
Elcv:llion ofSPT N-\'alue (ft). 
Gcologic FonnaLion. 

Fidd SPI N-v3luc (blows pt.,. fOOl). 
USCS designalion. input lor infontlDlionu! purposes only. 

Fe - lines content, perccnt p3ssing Inc number 200 sievc. 
Po ' toml overburden pressure ostlimc of dri ll ing, (psO. 

PlIO - cffccth'C O\'L·tburden pressure ixlsed on groundwater level allimc of drilling (pst). 

10 (N11(,Q - N-value or~rJ.nular soils COITL"'Ctcd for field procedures. (Ind ovcrburden pressure: (blows per loot). 
I J Alpha . correction facto r based on fo r fines contcnt. 
11 Bela - correction faclor bossca on fines contenl 

13 (N1)(,u('S - (N1)/iO ofj;ranular soilsCOTfL'Ctl..'O for fines content (blows per 1'i)Q1). 

14 fJ - stress reduction f3clo r based on depth 

15 r.1· function Of Sl lC conditions used in calculu!in!; K"r-,!,. '-:-:= .,---,----,,_-, 
NI(60) 

" 0 0.8 
7. 1 0.8 
16 0.7 

28.4 0.6 

625 0.6 

File: NB-4 I.iqucfaclion pOlen!i31. UB MSF _wide: 001.1(15.'( 

NL· not l iquefiable. sills and days (uses CL, elL ML, MJ I, CL-ML, CH-MI-I) 

I (j K .. p'" - overburden com:<:licm IUClor 
17 P """,,' - ef1ecllve O\'crburden pCCS$urc 31 groundwatCl' 3nnlyS1!O dl'jXh (pSI). 
18 CSR - cyclic slress r.:ltio 
/9 CRRM • cyclic rcsis1:mcc mtio for lTlal,:nitudc 7.5 t::lrthQuakc 

20 MSF - m(l~iludcSC'".llinG faclor. For Mw<i.S MSF "'(Mwn.Sr' J. Mw>- i .S MSF - 10 2l4/Mw2.5' 

21 FS - Factor ofSnfelY - (eRR", · K>i .... • t-.ISF) /CSR 

P:lSc2of 2 
Calc 360-RAI-061 -10 Rev. a 
Appendix 360-RAI-061-1 O-A 
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LIQUEFACTION POTENTIAL EV ALUA TlON 

Project Name 
Projc:..'C\ No. 
Location 
Boring No. 

Depth to Groundwater at lime of drilling (ft.) 
Analysis Groundwater Depth (fI) 
Ground Elcv. (fI) 
Earthquake Magnitude, M,.. 

maximum acccler.ltion. 3nu.~ (g) 

PSEG Sile ESP Application Projcct 
6468-11-0360 
Allownys Creek, NJ 

NB-5 

5.7 
5.7 
7.8 
6.0 

0.225 

Note: Top of competent layer elevation al -67 fl. Samples above elevation -67 n. not evaluated. 

. . .. c-

Sample N-Valuc N-Value N. FC P, 

Number Dcp,h(fL) Eicv. (fL) Fom131ion (bpD USCS (%) (psD 

19 75.5 -67.7 Vincentown 30 SM 24 8,224 
20 80.5 -72.7 Vincentown 16 SM 24 8.854 
2 1 85.5 -77.7 Vincentown 16 SM 24 9.484 
22 90.5 -82.7 Vincentown 31 SM 24 10086 
23 95.5 -87.7 Vincentown 19 SP-SC 24 10,629 
24 100.5 -92.7 Vincentown 67 SP-SM 24 11 ,139 
25 I OS.5 -97.7 VillCClllUWl1 43 SP·SM 24 11,649 
26 110.5 -102_7 Vincentown 25 SP-SM 24 12.159 
27 115.5 -107.7 H"omcrstown 24 SM 26 12.714 
28 120.5 -112.7 Homerstown 26 SM 26 13,314 
29 125.5 -Iii.? Homerstown 40 SM 26 13,914 
30 130_5 - 122.7 Homerstown 29 SM 13 14.514 
31 13S.5 -127.7 Navesink 54 SP-SM 31 15.144 
32 140.5 -1 32.7 Navesink 70 SP-SM 31 15.804 
33 145.5 -137.7 Navesink 46 SC 31 16.451 
34 150.5 -142.7 Navesink 85 SP-SM 31 17.099 
)5 155.5 -147.7 Navesink 65 SP-SM 31 17,759 
36 160.4 -152.6 Mounl Lnurel 100 SC 25 18,403 
37 164.6 -156_8 Mount Laurel 100 SC 2S 18.95) 
38 169.6 - 161.8 Mount Laurel 100 SC 25 19.608 
39 174.7 -166.9 Mount Laurel 1.00 SC 25 20.276 
40 180.5 -172.7 Mount Laurel 79 SC 25 21,036 
4 1 185.5 -177.7 Mount Lnurel 55 SC 25 21,691 
42 190.5 - 182.7 MOUlll Laurel 56 SC 25 22.346 
43 195.2 -187.4 Mount Laurel 100 SC 25 22.962 
.j4 199_8 -192.0 Mount Laurel _J~_ ___ 5, 25 23.564 

File: NB-5 Liquefaction potenli .. l, US MSF_widccol. :dsx 

Po' 

(psD 

3,868 
4.186 
4,504 
4,795 
5,025 
5,223 
5,42 1 

5,619 
5.862 
6,150 
6.438 
6,726 
7,044 
7.392 
7728 
8.063 
8,411 
8.750 
9.038 
9.381 
9,73 1 

10129 
10,472 
10,815 
11.137 
Il.m 

~
Imponcd from SPT N-ValU/! Correction. Calculation 001 . Revl. 
Input from boring records, 
Input from I"horalery test results. 

Value estim:ltt:d. 

Input by James E. Veith 

10 .- /I .. " .-
(N.)60 

(bpi) Alph;l Beta 

33.3 4.18 
16_9 4.18 
16.2 4. 18 
30.1 4. 18 
17_9 4.18 
61.4 4_18 
38.4 4. 18 
21.8 4.18 
20..3 4.39 
21.3 4.39 
31.7 4.39 
22_3 1.89 
40. 1 4.77 
50.1 4.77 
31.9 4.77 
57.0 4.77 
42.2 4.77 
63.0 4.29 
61.5 4.29 

61.1 4.29 
61.1 4.29 
48.3 4.29 
33.6 4.29 
34.2 4.29 
61.1 4.29 
61.1 4.29 

Page I of 2 
Calc 360-RAI-061 -10 Rev. 0 
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1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1. 11 
1.11 
1.12 
1.1 2 
1.12 
I N 
1.16 
1.16 
1.16 
1.16 
1.16 
1.12 
1.12 
1.12 
t.l2 
1.12 
1.12 
1.12 
1.12 
1.12 

13 .. 
(N ,)""" 

(bpI) 

41.1 
22.9 
22.1 
37.5 
24.0 
72.2 
46.7 
28_3 
27.2 
28.3 
40.0 
25.0 
51.4 
63.1 
41.8 
71.1 
53.9 
74.6 
72.S 
72A 
72.4 
58.1 
41.8 
42.5 
72.4 
72.4 

Checked by M~ 

14 "' 15 .. 16 n. " .. 
P"",' 

'J fd K. .. ru (psD 

0.998 0.600 0.79 3,868 
0.987 0.693 0.81 4,186 
0.975 0.699 0.80 4.504 
0.963 0.600 0.72 4,795 
0_952 0.685 0.76 5,025 
0_940 0.600 0.70 5,223 
0.924 0.600 0.69 5.421 
0.883 0.653 0.7 1 5,619 
0.843 0.665 0.7 1 5,862 
0.802 0.657 0.69 6. 150 
0.761 0.600 0.64 6,438 
0.721 0.649 0.67 6.726 
0.680 0.600 0.62 7,044 
0.639 0.600 0.61 7.392 
0.599 0.600 0.60 7,728 
0.559 0.600 0.59 8.Q63 
0.547 0.600 0_58 8.41 1 
0.535 0.600 0.57 8,750 
0.525 0.600 0.56 9.038 
0.513 0.600 0.55 9.381 
0.500 0.600 0.54 9,731 
0.500 0.600 0.53 10_129 
0.500 0.600 0.53 10.472 
0.500 0.600 0.52 10.8 15 
0.500 0.600 0.51 11.137 
0.500 0.600 0.51 11,453 

Boring 

Date 

Date 

18 .- /9 .. 

CSR CRR,., 

0.310 1.300 
0.305 0.255 
0.300 0.243 
0.296 1.273 
0.294 0.273 
0.293 1.530 
0.290 1.34 1 

0.279 0.38 1 
0.267 0.344 
0.254 0.381 
O.24! 1.292 
0.228 0.292 
0.2 14 1.376 
0.200 1.463 
0.186 1.305 
0.173 1.522 
0. 169 1.394 
0. 165 1.548 
0. 161 1.534 
0. 157 1.53 1 
0. 152 1.531 
0. 152 1.425 
0.15 1 1.305 
0.1 51 1.310 
0.15 1 1.531 
0.150 1.531 

NB-S 

11127120 12 

1<--1 t.. )'U>IZ--

20 ---
MSF 

2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2_088 
2_088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 

21 .. 

FS 

6.9 
1.4 
1.4 
6_5 
I.S 
7.6 
6.7 I 
2.0 
1.9 
2.2 
7.2 
1.8 
8.3 
9.3 
8.8 

10.8 
10.0 
11.2 
11.1 
11.2 
11.4 
10.4 
9.6 
9.4 

10_8 
10.9 
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LIQUEFACTION POTENTL<lcL EVALUATION Boring 

Project Name 
Projcct No. 
Location 

Boring No. 

Depth 10 Groundwater at time of drilling (ft.) 
Analysis Groundwater Depth (0) 
Ground Elcv. (fI) 
Eanhqu:lkc Magnitude. M .... 

maximum acceleration. a",~~ tS) 

PSEG Site ESP Appiiclition Projcct 
6468-1 1-0360 
Alloways Creek, NJ 

NB-5 

5.7 
5.7 
7.8 
6.0 

0.225 

Note: Top of competenl layer elevation m -67 fl. Samples above elevation -67 ft. not evaluated. 

Column No. Description 
$PT Sample number. 

Depth to SrT N-v:llue (fl). 

Elevation of SPT N-value (ft). 
Geologic Fomlt1tion. 

Field SPT N-value (blows per foot). 
uses designation. input for infonnational purposes only. 
Fe - fines content, percelll passing the number 200 sieve. 
Po - lotnl overburden pressure at time of drilling (psf). 

Po' - effective overburden pressure based on groundwater level at lime of drilling (psi). 

10 (N 1)60 - N-va.lue of granular soils corrccll.."d for field procedures. and overburden pressure (blows per fOOl). 
J 1 Alpha - correction faclor based on for fines content. 
11 Beln - cOITI."Ction factor based 011 fi nes content. 

J 3 (N 1)6OCS - (N1)(o() of granular soils correclcd for fines content (blows per foot). 

14 rei - stress reduction factor based 011 depth 
I; f4 - function of site conditions used in calculating ~k"'. 

rl~N~I(~6~0)-'--~(~, --' 
0.8 

7.1 0.8 
16 0.7 

2MA 0.6 
625 0.6 

File: NB-S Liquefaction potetlli:lI. US MSF _wide col.xls:-t 

~ 
Imponed from SPT N-Value Correction, Calculation 001. Rev I. 
Input from boring CI.'Cords. 
Input from laboratory lcst results. 
Value cstimutcd. 

10 /I 

Page 2 of2 
Calc 360-RAI-06l-10 Rev. 0 
Appendix 360-RAI-061-10-A 
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12 

16 
17 
18 
19 

20 
11 

input by James E. Veith 

Chc-ckcd by [\Mk .. 

13 ,., / 5 /6 J7 f.~ 

NL - nOlliquefiablc, sills and cJnys (USeS eL, CH, ML. MH. CL--ML, CH-MH) 

K.:,,c:n!.1 - overburden correction factor 

P O<!c'$' - effective overburden pressure at ground\valer analysis depth (psI). 

CSR - cyclic stress ratio 

CRRu - cyclic resistance ratio for mag.nitude 7.5 eanhquake 

Dale 

Dale 

19 

MSF - magnitude scaling f,1ctor. For Mw<7.S MSF '"'(Mwn.Sr)··l. Mw>- 7.S MSF ... 10 l~'lMw~.56 
I·S - I'aclorof Safety .. (CRR,.~ • Ksi~ • MSF) I CSR 

NB-S 

11 /2712012 

1"2-1 &>/"'2.01'2--

20 21 

RCN: PSEG2-924 
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LIQUEFACTION POTENTIAL EVALUATION 

Project Name 
Project No. 
Location 
BorinSNo. 

Depth to Groundwater at lime or dri lling (fl.) 
Analysis Groundwater Depth Crt) 
Ground Elcv. ( ft) 
Earthquake Mngnitude. Mw 
maximum acccicr.nion. a..w. (g) 

PSEG Sile ESP Application Project 
6468- 1 1-0360 

Alloways Creek, NJ 
NB-6 

8.7 
8.7 
9.3 

6.0 

0.225 

Note: Top or competent layer elevation at -67 ft. Samples above ck."vation..(,7 n. not c\'aiuared. 

Sample N.value N.value Nm FC P, 
Number Dcplh (fl ) Elev. (fl) Fonnation (bpI) USCS (%) (psI) 

19 78.9 -69.6 Vincentown 19 SP-SM 15 9,243 
20 83.6 -74.3 Vincentown 24 SP-SM IS 9.778 

2 1 90.6 -S I.3 Vincentown 22 SP-SM IS 10.492 
22 94.8 -85.5 Vincentown 100 SM IS 10,948 
23 100.6 -9 1.3 Vincentown 30 SM IS 11.615 
24 105.6 -96.3 Vincentown 25 SM IS 12.190 
25 110.6 · 10 1.3 Vincentown 38 SM 15 12.765 
26 114.8 - 105.5 Vincentown 100 SP-SM 15 13.221 
27 120.6 - 11 1.3 Homerslown 44 SP-SM 22 13.865 
28 125.6 -11 6.3 Homerstown 56 SP-SM 22 14.465 
29 130.6 -121.3 Homerstown 45 SP-SM 22 15.065 
30 135.6 - 126.3 Navesink 81 SM 16 15.695 
3 1 140.6 · 131.3 Navesink 56 S~I 16 16.355 

32 145.6 -136.3 Navesink. SO SM 16 17.015 

33 150.6 -14\.3 Navesink 67 SM 16 17.675 
34 155.6 -146.3 N,'Wcsink 63 SC 16 18,322 
35 160.3 -1 51.0 MountL1urei 100 SC 22 18,928 
36 164.7 -155.4 Mount Laurel 100 SC 22 19.505 
37 169.7 -160.4 Mount Laurel 100 SC 22 20.160 
.18 175.5 -166.2 Mount Laurel 100 SC 22 20.920 
39 180.6 -171.3 Mount Laurel 83 SM 22 21.588 
40 185.6 - 176.3 Mount l.aurel 65 SC 22 22.243 
4 1 190.6 -18 1.3 Mount Laurel 65 SM 22 22,898 
42 195.3 -1 86.0 Mount L .. mrel 100 SM 22 23.513 
43 199.8 -190.5 Mount t.1urel 100 SM 22 24.103 

File: NB--6 Liquefraction potential, UB MSF _wide col.x lsx 

Po' 
(psI) 

4,862 
5.105 

5,3S2 
5,m 
5.881 
6. 144 
6,407 
6.600 
6,882 
7.170 
7,458 
7.776 
8.124 
8472 
8,820 
9,156 
9,469 
9.770 

10.113 
10.511 
10,861 
11 .204 
11547 
11.870 
12.178 

~
Imported from SPT N-Value Correction. Calculation 00 1. Revl . 
Input from boring records. 
Input from laboratory test rtSl.I ItS. 

Value estimated . 

Input by hmes E. Veith 

/0 /I /1 

(N,) .. 
(bpI) Alpha Beta 

18.3 2.50 
22.3 2.50 

19.8 2.50 
87.7 2.50 
25.4 2.50 
20.5 2.50 
30.2 2 .50 
77.9 2.50 
33.2 3.93 
41.0 3.93 
32.0 3.93 
55.9 2.77 
37A 2.77 
32.3 2.77 
42.0 2.77 
38.5 2.77 
61.1 3.93 
61.1 3.93 
61.1 3.93 
61.1 3.93 
50.7 3.93 
39.7 3.93 
39.7 3.93 
61.1 3.93 
61.1 3.93 

Page 1 of2 
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1.05 
1.05 

1.05 
1.05 
1.05 
1.05 
1.05 

1.05 
1.09 
1.09 
1.09 
1.05 
1.05 
1.05 

1.05 
1.05 
1.09 
1.09 
1.09 
1.09 
1.09 
1.09 
1.09 
1.09 
1.09 

/3 

(N,}"", 

(bpI) 

21.6 
25.9 

23 .2 
94.4 
29. 1 
24.0 
34.2 
84.1 
40.3 
48.8 
38.9 
6 1.7 
42.2 
36.8 
47.0 
43.4 
70.7 
70.7 
70.7 
70.7 
59.4 
47.4 
47.4 
70.7 
70.7 

Ch«kedby M~ 

/ 4 /5 /6 17 

p.,,; 

" r, K.._ (psI) 

0.994 0.682 0.77 4.862 
0.983 0.649 0.73 5, 105 

0.967 0.670 0 .73 5.382 
0.957 0.600 0 .68 5.575 
0.943 0.625 0.68 5,88 1 
0.932 0.664 0.70 6. 144 
0.895 0.600 0.64 6. ' 07 
0.861 0.600 0.63 6.600 
0.8 13 0.600 0.62 6,882 
0.773 0.600 0.61 7,170 
0.732 0.600 0.60 7.458 
0.691 0.600 0.59 7.776 
0.651 0.600 0.58 8.124 
0.6 10 0.600 0.57 8,472 

0.569 0.600 0.56 8.820 
0.55 1 0.600 0.56 9.156 

0.539 0.600 0.55 9,469 

0.528 0.600 0.54 9,770 
0.516 0.600 0.53 10.113 
0.500 0.600 0.53 10.511 
0.500 0.600 0.52 10.86 1 
0.500 0.600 0.51 11 .204 
0.500 0.600 0.51 II 547 
0.500 0.600 0.50 11.870 
0.500 0.600 0.50 12.178 

Boring 

Date 

Date 

/8 /9 

CSR CRRu 

0.276 0.236 
0.275 0.311 

0.276 0.260 
0.275 1.694 
0.272 0.4 15 
0.270 0.273 
0.261 1.249 
0.252 1.6 18 
0.240 1.294 
0.228 1.357 
0.216 1.283 
0.204 1.452 
0. 192 1.308 
0. 179 1.268 
0. 167 1.343 
0.16 1 1.3 17 
0.158 1.5 19 
0.154 1.519 
0.150 1.5 19 
0. 146 1.5 19 
0. 145 1.435 
0.145 1.346 
0. 145 1.346 
0 .145 1.51 9 
0. 145 1.519 

NB-6 

11127120 12 

\ 'Z-l <p )ZoI '2---

10 

MSF 

2.088 
2.088 

2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 

21 

FS 

1.4 
1.7 
1.4 

8.7 
2.2 
1.5 
6.< 
8.4 
7.0 
7.6 
7.4 
8.8 
8.3 
8.4 
9.4 
9.6 

11 .0 
11.1 
11.2 
11 .5 
10.7 
9.9 
9.9 

10.9 
10.9 

RCN: PSEG2-924 
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LIQUEFACTION POTENTIAL EV ALUA TION Boring 

ProjL'Ct Name 
Projcct No. 
Location 

Boring No. 

Depth 10 Groundwater allimc of drilling (ft.) 
A nalysis Groundwater Depth (ft) 
Ground Elev. (ft) 

Eanhquakc Magnitude. M", 

maximum flccc\cmlion, a..w. (g) 

PSEG Site ESP Applic<llion Project 

6468-11-0360 
Alloways Creek, NJ 

NB-6 

8.7 
8.7 
9.3 
6.0 

0.225 

Note: Top of competent layer elevation at -67 ft. Samples above elevation -67 ft. not evaluated. 

Column No. Descriplion 

SPT Sample number. 

Depth 10 SPT N-valuc (ft). 

Elevation ofSPT N-valuc (ft). 

Geologic Fonnalion. 

Field SrT N-vuluc (blows per foot). 
6 uses designation, Input lor mformatlonal purposes only. 
7 Fe - fines cantcnt, percellt passing the number 200 sieve. 

8 Po - total overburden pressure at lime of drilling (psf). 

Po' - efTective overburden pressure based on groundwater level al time of dri lli ng (psO. 

10 (N 1)60 - N-\'alue of gmnular soils corrected fo r field procedures. ond overburden pressure (blows per foot). 
II Alpha - correction factor based on for fines content. 
12 Beta - correction factor based on fincscontenl. 
13 (NI)~- (N,)60 ofgrnnular soils corrected for fines content (blows pl.-r foot). 

14 

15 

r4 - stress reduction factor based on depth 

fd - funcdon of site conditions used in cflJculating K,.lt.orr..1 
rl ~N~I(7.60~)-r--~f~d --' 

0.8 
7.1 0.8 
16 0.7 

28.4 0.6 
625 0.6 

File: NB·6 Liquefaction potential. UB MSF_wide col.Klsx 

~ 
Imported from SPT N·Valuc COlTCCtion, Calculation 001 . Rev!. 
Input from boring records. 
Input from laboratory test results. 
Value cslinKlIcd. 

10 /I 

Page 2 of2 

12 

16 

17 

18 
19 

20 
21 

Calc 360-RAI-061-10 Rev. 0 
Appendix 360-RAI-061-10-A 

Page A13 of 17 

Input by James E. Veith Date 

Checked by M~ Dale 

/3 14 15 16 17 IN 19 

NL - nOlliquefiablc. silts and clays (USeS Cl, Cr!, ML, MH, CL·ML. CH·MH) 

~itmo - o\'crburdCIl correction factor 

P <><JCJ' - effective overburden pressure at b>rOundwatcr analysis depth (psi). 
CSR - cyclic stress mtio 

CRR7. ~ - cyclic resistance ratio for magnitude 7.S eartJlquakc 

MSF - magnitude scaling factor. For Mw<7.S MSF "'{t."lwl7.SrJ..l, Mw>= 7.S MSF "" 10 124IMwJ~() 
FS . Factor of SafelY "" (CRR,_< .. K,;;~ .. MSF) I CSR 

NB-6 

1112712012 

11- I t.1-z.c11-

20 21 

RCN: PSEG2-924 
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LIQUEFACTION POTENTIAL EVALUATION 

Projcct Name: 
Project No. 
Loc3tion 
Boring No. 

Depth to Groundwa ter at time of drill ing (ft.) 
An.11ysis Groundwater Depth (ft) 
Ground Elev. (ft) 

Earthqunke Magnitude. 11.1 .... 

maximum acceleration, a....,.~ (g) 

PSEG Site ESP Application Project 

6468-11-0360 

Alloways Creek. NJ 
NB-7 

5.4 
5.4 
6 .2 

6 .0 

0.225 

Note: Top of competent layer elevation at -67 n. Samples above elevation -67 ft. not evaluated. 

I 

, 

Sample: N-Value N·Value 

Number Depth(ft) Elcv. (ft) 
19 76.0 -69.8 
20 8 1.0 -74 .S 
21 86.2 -80.0 
22 909 -84.7 
23 96.2 -90.0 
24 101.0 -94.8 
25 106.1 -99.9 
26 111.1 -104.9 

27 116.0 -1 09.8 
28 121.0 - 114.8 
29 126.0 - 119.8 
30 131.0 -124.8 
31 136.0 -129.8 
32 141.0 -134.8 
33 146.0 -139.8 
34 151.0 -1 44.8 
35 156.1 - 149.9 
36 160.9 -154.7 
37 165.6 -159 .4 
38 170.2 -164 .0 
39 175.3 -169.1 
40 180.7 -1 74.5 
41 186.0 - 179.8 
42 191.0 - 184.8 
43 195.9 - 189.7 
44 )()Q.9 - 194.7 

Column No. Description 
SPT Sample number. 

Depth to SPT N-valuc (0). 

Formation 
Vincentown 
Vincentown 
Vincentown 
Vincentown 
Vincentown 
Vincl!ntown 
Vincentown 
Vincentown 
Vincento\\'f1 
Homerstown 
Homerstown 
Homcrstown 
Horncrstown 

Navesink 
Navesink 
Navesink 
Navesink 
Navesink 

Mount Laurel 

Mount Laurel 
Mount Laurel 
Mount Laurel 
Mount Laurel 
Mount Laurel 
Mount Laurel 
Mount Laurel 

Fi le: NB-7 Liquefaction potential , US MSF _wide col.xls>.: 

N. FC p. 

(bpI) USCS WIl) (psI) 
45 SM 15 8.917 
46 SM 15 9.492 
28 SM 17 10.090 
100 SM 17 10.630 
42 SM 17 11 ,240 
27 SM 17 11,792 

45 SM 17 12.378 
42 SM 17 12,953 
28 SM 17 13.517 
52 SM 22 14.104 
24 8M 22 14.104 
25 SM 22 15.304 
34 8M 22 15,904 
100 SM 16 16.534 
70 8M 16 17.194 
71 SM 16 17.854 
78 SM 16 18.527 
100 SM 16 19.161 
100 SC 20 19.179 
100 8C 20 20,382 
100 SC 20 21.050 
100 SC 20 21.757 
76 SC 20 22,451 
72 SC 20 23, 106 
100 SM 20 23.748 
100 SP-SM 20 24,403 

Po' 
(psI) 

4.51 1 
4.714 
5.048 
5.295 
5.574 
5,826 
6,094 
6.357 
6.615 
6.891 
1, 179 
7,461 
7,755 
8.073 
8.421 
8.769 
9.124 
9,458 
9 .782 

10.098 
10,448 
10,818 
11.182 
11.525 
11.861 
12.204 

III II 

(N 1)60 

(bpI) Alpha 
43.9 2.50 
43.3 2.50 
25.4 3.0 1 
81.S 3.0 1 
35.6 3.0 1 
22.2 3.0 1 
35.9 3.0 1 
32.5 3.0 1 
21.1 3.0 1 
38.0 3.93 
11.0 3.93 
17.2 3.93 
22.7 3.93 
64.9 2.77 
44.0 2.77 

43.2 2.77 
46.1 2.77 
59.1 2.77 
59.1 3.61 
59.1 3.6 1 
59.1 3.6 1 
59.1 3.6 1 
44.9 3.6 1 
42 .6 3.6 1 
59. 1 3.6 1 
59.1 3.6 1 

~
I mponcd from SPT N-Value Correction, CaJculntioll 001. Rev!. 
Input from boring records. 

lnpul from labon1lory lest results. 

Value est imated. 

Input by James E. Veith 

Chocked by \..A ~ 

12 13 " 15 16 17 

(N 1)6OCS P"", 

Bcta (bpI) r, f, K._ (psI) 
1.05 48.5 0.993 0.600 0.74 4.5 11 
1.05 47.9 0.982 0 .600 0.72 4.174 
1.06 29.9 0.970 0.624 0.72 5,048 
1.06 96. 1 0.959 0.600 0.69 5.295 
1.06 40.8 0.946 0.600 0.68 5.514 
1.06 26.6 0.935 0.650 0.70 5.826 
1.06 4 1.0 0.906 0.600 0.65 6.094 
1.06 37 .5 0.86G 0,600 0.64 6.357 
1.06 25.3 0.826 0.659 0.68 6.615 
1.09 45.4 0.785 0.600 0.62 6.891 
1.09 22.5 0.744 0.692 0.69 7. 179 
1.09 22.7 0.704 0.690 0.68 7,467 
1.09 28.8 0.663 0.646 0.63 7,755 
1.05 71.1 0.622 0.600 0.59 8,073 
1.05 49 .1 0.582 0 .600 0.58 8.421 
1.05 48.3 0.554 0 .600 0.57 8,769 
1.05 51.4 0.542 0.600 0 .56 9, 124 

1.05 65.1 0.530 0 .600 0.55 9.458 
1.08 67.4 0.5 19 0.600 0 .54 9.782 
1.08 67.4 0.507 0 .600 0 .54 10,098 
1.08 67.4 0.500 0.600 0.53 10.448 
1.08 67.4 0.500 0.600 0.52 10.8 18 
1.08 52. 1 0.500 0.600 0.51 11.182 
1.08 49.6 0.500 0.600 0.51 11.525 
1.08 67.4 0.500 0.600 0.50 11,861 
1.08 67.4 0.500 0.600 0 .50 12.204 

18 

CSR 
0.287 
0.286 
0.284 
0.282 
0.279 
0.277 
0.269 
0.258 
0.247 
0.235 
0.223 
0.2 11 
0.199 
0. 186 
0.174 
0. 165 
0. 16 1 
0. 157 

0.153 
0. 150 
0.147 
0.147 
0.147 
0.147 
0.146 
0.146 

NL - nOt liquefiablc. silts and clays (USeS CL, CH, ML. MH, CL-ML. CH-MH) 

Page 1 of2 
Calc 360-RAI-061-10 Rev. 0 
Appendix 360-RAI-061-1 O-A 

Page A14 of17 

16 

/7 

K"",,,~ - ovcrburden correction facl"Or 
p oldt:!,' • effective overburden pressure at groundwater analysis depth (pst). 

Boring 

Dale 

Date 

19 

CRR7.j 

1.354 
1.350 
0.461 
1.707 
1.297 
0.328 
1.299 
1.273 

0.298 
1.331 
0.249 
0.252 
0.40 1 
1.522 
1.359 
1.353 
1.376 
1.477 
1.494 
1.494 
1.494 
1.494 
1.381 
1.363 
1.494 
1.494 

NB-7 

11 /2712012 

IL.-/ (pil'2-

'II 

MSF 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 

21 

FS 
7.3 
7. 1 
2.4 
8.7 
6.6 
1.7 
6.6 
6.6 
1.7 
7.3 I 

1.6 
1.7 
2.7 

10. 1 
9.5 
9.8 

10.0 
10.8 
11.0 
11.2 
11.2 
11.0 
10.0 
9.9 

10.7 
10 .7 

Re N: PSEG2-924 
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LIQUEFACTION POTENTIAL EVALUATION Boring 

Projec t Name 

Project No . 

Loc.llion 

Boring No. 

Depth to Ground\vater at lime of drilling (ft.) 
Analysis Groundwater Depth (rn 
Ground Ele\', (fi) 

Earthquake Magnitude. Mw 
maximum accelerat ion, 31m., (g) 

PSEG Site ES P Application Project 

6468- 11-0360 

Alloways Creek, NJ 
NB~7 

S.4 

S.4 
6.2 

6.0 

0.225 

Note: Top of competent layer elevation at -67 n. Samples above elevation -67 n. not eva\U<lloo. 

4 

5 
6 

Elevation o f SPT N-valuc (fI). 

Gcologic Fonnatioll . 

Field SPT N-valuc (blows per foot). 

uses designation, input fo r infonnalional purposes only. 
FC - fines content, percent passing the number 200 !;icve. 

Po - total overburden pressure at time of drilling (pst). 

Po' - effective overburden pressure based on groundwater level at time o f drilling (pst), 

10 (N\)60 - N-valuc of granular soi ls corrected for field procedures, and overburden pressure (blows per foot). 

II Alpha - correction factor based Oil for fines COlllent. 
12 Beta - correction factor based on fines content. 

13 (Ntl6OCS - (N\)6O of granular soi ls corrected for fines content (blows per foot). 

14 f d - stress reduction faclor based on depth 

15 fd - function of site conditions used in calcul~ting K"iJ!I'r, ''-c:-=-=--,_-:-_., 
N I(60) I, 

0 0.8 
7.1 0.8 

16 0.7 
28.4 0.6 

625 0 .6 

File: NB-7 Liqucf~clion polential. UB MSF _wide col.xlsx 

~ 
Imported from SPT N-Valuc Correction. Calculat ion 00 I. Rev l. 

Input from boring records. 

Input from labo ratory test results. 

Va lue estimnted. 

10 II 

Page 2 of2 
Calc 360-RAI-061-10 Rev. 0 
Appendix 360-RAI-061-10-A 

PageA1Sof17 

I] 

18 
19 

20 

21 

Input by J~mes E. Veith Date 

Checked by N~ Dale 

13 14 15 16 11 18 19 
CS R - cyclic stress ratio 

CRR7. ~ - cyclic resistance ral io for magnitude 7.S earthquake 

MS F - magnitude scaling factor. For Mw<7.S MSF =(Mwl7.5)'·I.J, Mw>- 7.5 MSF - 10 2.HiMw2..56 

FS - Factor of Safety - (CRRi.~ • K';~~IQ • MSF) f CS R 

NB-7 

11/2712012 

rz-I (p h"-

20 ] 1 

ReN: PSEG2-924 
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LIQUEFACTION POTENTIAL EVALUATION 

ProjCCt Nnme 
Projt."C1 No. 
Location 
Boring No. 

Depth 10 Groundwater nl lime of dri lling (fl.) 
Analysis Groundwater Depth (0) 
Ground Elcv. ffI) 
E.'lrthquakc Mngnitude:, Mw 

Inuimum acceleration, o,U\ (g) 

PSEG Sile: ESP Application Projl."Ct 
6468· I 1·0360 
A l10ways Cr~k, NJ 

NB·8 

8.2 
8.2 
8.9 
6.0 

0.225 

Note: Top of competent layer elevation at -67 n. Samples above elevation -67 n. not evaluated. 

-
Sample N-Value N-Vnlue N" FC p. 

Number D<-plh (0) EI"" . (ftl Fomlation (bpI) USCS (%) (psI) 

19 75 .5 ·66.6 Vincentown 18 SM 20 8,370 
20 80.5 ·7 1.6 Vincentown 35 SC 20 8,973 
2 1 85.5 ·76.6 Vincentown 24 SC 33 9,548 
22 89.8 ·80.9 Vincentown 100 SC 20 10,042 
23 95.5 ·86.6 Vi ncentown 76 SC·8M 26 10,698 
7" I OO ~ _QI .6 Vincenlown 26 Sr ·SM 20 11.273 
25 105.5 .96.6 Vincentown 62 SC·SM 20 11,848 
26 109.6 ·1 00.7 Vincentown 100 SC·SM 20 12.319 
27 115.5 ·106.6 Vincentown 33 8C·8M 20 12,998 
28 120.5 · 111.6 Vincentown 42 SC·SM 20 13.573 
29 125.5 · 116.6 Horncrstown 29 SM 24 14.160 
30 130.5 · 121.6 Homerstown 26 SM 24 14760 
31 135.5 · 126.6 Homerstown 56 8M 24 15,360 
12 140.5 ·1 31.6 Homerstown 42 SM 24 15,960 
JJ 145.5 ·136.6 Navesink 47 8M 19 16.590 
34 150.5 ·141.6 Navesink 61 SM 19 17,250 
35 155.5 ·146.6 Navesink 80 SC·8M 19 17,898 
36 160.5 · 151.6 Navcsink 75 SC·SM 19 18,533 
37 165.5 · 156.6 Navcsi nk 79 se 25 19168 
38 170.4 -161.5 Mount Laurel 100 C'I-
39 174.6 · 165.7 Moum Laurel 100 se 22 20,350 
40 li9.i · 170.8 Moum Lnurc1 100 SC 22 21,0 18 
41 185.1 · 176.2 Mount Laure.J 100 SM 22 2 1,725 
42 190.5 ·181.6 Mount Laurel 86 SC 22 22,433 

~ 195.5 ·1 86.6 Mount Laurel 74 SC 22 23,088 
44 200.S ·191.6 MoumLaurel 92 SC 22 23,743 
45 210. 1 ·201.2 Moum laurel 100 SP-SM 22 25.000 
46 no. I -2 1 \.2 Mount Laurel 100 SP-SM 22 26,310 
47 230.2 -221.3 Mount Laurel 100 S!'-SM n 27,633 
48 240.5 -231.6 Mount Laure! 100 SP-SM 22 28,983 
49 250.5 -241.6 Mount L1urel 92 SP·SM 22 30.293 
50 260.5 ·251.6 Mount Laurel 73 SM 22 31.603 
51 270.5 ·261.6 Wenonah IS Clj 
52 280.5 ·271.6 Wenonah 7 se 37 )4,133 
53 290.5 -28 1.6 Marshalltown 30 SC 15 35,383 

_ . __ 5~ ___ _ ] QO. 5 ·291.6 Marshalltown 31 eli 

File: NB-S Liquefaclion porential. UB MSFwidc eol.xl.sx 

P,,' 
(psI) 

4.1 70 
4,461 
4,724 
4,950 
5,250 
5,5 13 
5,776 
5,992 
6,302 
6565 
6.840 
7. 128 
7,416 
7704 
8022 
8,370 
8,706 
9,029 
9.352 

9,966 
10,3 16 
10,687 
11 057 
11 ,400 
11 ,741 
12,402 
13.088 
13,78 1 
14,487 
15,17.1 
15.859 

17,141 
17,767 

10 .. /I 

(N 1)6Q 

(bpI) Alpha 

20.0 3.61 
37.3 3.6 1 
24.6 4.88 
99.6 3.6 1 
72.8 4.39 
24.1 3.61 
55.6 3.61 
87.4 3.6 1 
27.8 3.61 
34.4 3.61 
23. 1 4.18 
20.1 4.18 
42.0 4.1 8 
30.6 4.18 
)) .2 3.43 
41.7 3.43 
53.1 3.43 
48.4 3.43 
50.6 4.29 

64.1 3.93 
64.1 3.93 
64.1 3.93 
55.1 3.93 
47.4 3.93 
59.0 3.93 
64.1 3.93 
64.1 3.93 
64.1 3.93 
64. 1 3.93 
59.0 3.93 
46.8 3.93 

4.5 5.00 
19.2 2.50 

~ 
Imponed from SPT N- Value Correction, Calculation 001. Re"l. 
Input from boring records. 
Input fromlabomlOry l'eSt results. 
Value estimated. 

Input by James E. Veith 

Checked by f-.;\!'k--

11 .- 13 .- " /$ .. 16 . - 17 " 
(N1)bOCS p".,; 

Bela (bpI) '. f, K, (psI) 

1.08 25.2 1.000 0.668 0.80 4,1 70 
1.08 43.9 0.989 0.600 0.74 4.461 
1.1 8 34.0 0.978 0.630 0.74 4,724 
1.08 111.1 0.968 0.600 0.71 4,950 
1.1 2 86. 1 0.954 0.600 0.70 5.250 
1.08 29.6 0.943 0.635 0.70 5,513 
1.08 63.7 0.931 0.600 0.67 5,776 
1.08 98.0 0.900 0.600 0.66 5992 
1.08 33.5 0.852 0.605 0.65 6,302 
1.08 40.8 0.8 11 0.600 0.64 6,565 
1. 11 29.7 0.770 0.643 0.66 6,840 
1.11 26.4 0.730 0.667 0.67 7,128 
1. 11 50.7 0.689 0.600 0.61 7.4 16 
1.11 38.1 0.648 0.600 0.60 7.704 
1.07 39.0 0.608 0.600 0.59 8,022 
1.07 48.2 0.567 0.600 0.58 8,370 
1.07 60.4 0.550 0.600 0.57 8,706 
1.0i 55.3 0.538 0.600 0.56 9.029 
1.12 60.7 0.526 0.600 0.55 9,352 

1.09 74.0 0.500 0.600 0.54 9,966 
1.09 74.0 0.500 0.600 0.53 10,316 
1.09 74.0 0.500 0.600 0.52 10,687 
1.09 64.2 0.500 0.600 0.52 11 ,057 
1.09 55.R 0.500 Q.600 0.5 1 11 ,400 
1.09 68.4 0.500 0.600 0.50 11 .743 
1.09 74.0 0.500 0.600 0.49 12,402 
1.09 74.0 0.500 0.600 0.48 13,OS8 
1.09 74.0 0.500 0.600 0.47 13,781 
1.09 74.0 0.500 0.600 0.46 14,487 
1.09 68.4 0.500 0.600 0045 15,173 
1.09 55. 1 0.500 0.600 0.45 15.859 

1.20 10.4 0.500 0.800 0.66 17, 141 
1.05 22.6 0.500 0.674 0.50 17,767 

18 n. 

CSR 

0.294 
0.291 
0.289 
0.287 
0.284 
0.282 
0.279 
0.271 
0.257 
0.245 
0.233 
0.221 
0.209 
0. 196 
0.184 
0.17 1 
0.165 
0.162 
0.158 

0.149 
0.149 
0.149 
0.148 
0. 148 
0. 148 
0.147 
0. 147 
0.147 
0.146 
0.146 
0.146 

0.146 
0.146 

NL · nor liquefiab le. !'.i hs and clays (USeS CL, CH. ML. MH, CL-ML. CH-MH) 

Pnsc I of2 
Calc 360-RAI-061-10 Rev. 0 
Appendix 360-RAI-061-1 0-A 

Page A16 of 17 

Boring 

o"'\C 

Dale 

19 " 

CRR7.~ 

0.296 
1.320 
1.247 
1.818 
1.633 
0.442 
1.467 
1.721 
2.243 
1.297 
0.448 
0.323 
1.371 
1.277 
1.284 
1.352 
1.443 
lAOS 
1.445 

1.543 
1.543 
1.543 
1.471 
1.408 
1.502 
1.543 
1.543 
1.543 
1.543 
1.502 
10403 

0.117 
0.25 1 

NB-S 

II127nOl2 

t-z...lt..I1PI'L--

20 .. 
MSF 

2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 

2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 
2.088 

2.088 
2.088 

" ., 

FS 

1.7 
7.0 
6.7 
9.4 
8.4 
2.3 
i.4 
8.8 

11.8 
7.1 
2.7 
2.0 
8.4 
8.2 
8.6 
9.6 

10.4 
10.1 
10.5 

NL 
11.7 
11.5 
11.2 
10.8 
10. 1 
10.6 
10.7 
10.5 
10.3 
10.2 
9.7 
9.0 

NL 
1.1 
1.8 

NL 
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LIQUEFACTION POTENTIAL EVALUATION Boring 

Projcct Name 
Project No. 

Location 
Boring No. 

DI.."plh to Groundwater at lime of dril ling (fl.) 
Analysis Groundwater Depth (fI) 
Ground Elcv. (ft) 
E:111hquake Magnitude. Mw 

maximum acceleration. 3,n.'i.' (g) 

PSEG Site ESP Applicmion Projcct 
6468-1 1-0360 
A lloways Creek. NJ 

NB-S 

8.2 
8.2 
8.9 
6_0 

0.215 

Note: Top ofcompetclltlnyer elevation at -67 n. Samples above clc\'mion -67 n. not tvaluated. 

Column No. Description 

$ PT Sample number. 

Depth to SPT N-valuc eft). 
Elcvmion ofSPT N-valuc (rt). 

Geologic Fonnation. 

Field SPT N-valuc (blows per foot) , 
uses dL'Signalion. input for infomlalional purposes only. 
Fe - fiucs content, percent pusdng the number 200 sie\'e. 

Po - total overburden pressure at time of drilling (psI). 

Po' - effect ive overburden pressure based on groundwater level at time of dri lling (pst). 

{O (N 1}60 - N-value of gmnular soi ls corrected for field procedures. and overburden pressure (blows per foot). 
I { Alpha - com.'C tion fac tor based on fo r fines content. 
11 Beta - correc tion factor based on fi nes contenl. 
13 (N 1)6OCS - (N 1)60 of granular soils correc ted for fines content (blows per fOOL). 

f.I fd - stress reduction factor based 011 depth 

15 fd - fu nction of site conditions used in calculating K,;"onu'rl -:-;=:::-,-_-;:----, 
N I 60) I, 

0 0.8 
7.1 0.8 
16 0.7 

28.4 0_6 
625 0_6 

File: NB-R Liquefaction poteTltial. US MSFwidc coLxlsx 

~ 
Imported from SPT N- Value Correction, Ca1cullllioll 001, Rev I. 

Input from boring records. 
Input from laoorntol)' test results. 
Value esti mated. 

10 1/ 

Page 2 (If:?: 
Calc 360-RAI-061 -10 Rev. 0 
Appendix 360-RAI-061-10-A 

Page A17 of 17 

12 

16 

Ii 
18 
19 

2U 
21 

Input by Jamcs E. Veith Date 

Checked by fv\ "r<-- Date 

lJ u 15 16 17 18 19 

K..plla -ovcrburden correction faclor 
p oon ' - effective overburden pressure <II groundwilter analysis depth (psI). 

CSR - cyclic stress ratio 
CRRn - cyclic resistance ratio for magnitude 7.5 earthquake 

MSF -magnitude scaling fac tor. For Mw<7.5 MSF =(Mwn.5rJ
•
l, Mw>'" 7.5 MSF "'" 10 l.2-1!Mw2.~6 

FS - Factor of S:lfety "" (CRR7s " K,.;pM . MSF) I CSR 

NB-8 

1112712012 

Iz. I(pI'ZoI<--

20 21 
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