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MACTEC Engineering and Consulting, Inc.
Case Method Results

EXELON VICTORIA COL SITE - Boring B-2171 OFFSET; 63.5' - 65' Sample
OP: SEK

Page 1 of 1

PDIPLOT Ver. 2008.1 - Printed: 7-Jan-2008
HAMMER ID: MEC-11; CME 75 TRUCK (NALLS)

Test date: 20-Dec-2007

AR: 1.49 in"2
LE: 69.00ft
WS: 16,807.9 fis

SP:  0.492 k/ft3
EM: 30,000.0 ksi
JC: 0.70

FMX: Maximum Force

VMX: Maximum Velocity

CSX: Max Measured Compr. Stress
TSX: Tension Stress Maximum

BPM: Blows per Minute

DFN: Final Displacement
EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL# depth FMX VMX csX TSX BPM DFN EF2 ETR EMX
ft kips fls ksi ksi - In k-ft (%) k-ft
2 0.00 40 124 26.8 16.5 1.9 1.39 0.339 86 0.300
3 0.00 40 135 2741 156.9 56.4 1.36 0.333 89 0.312
4 0.00 39 13.1 26.4 16.1 57.5 1.14 0.323 86 0.300
5 0.00 39 131 - 26.1 16.1 56.0 0.86 0.343 85 ° 0.29
6 0.00 40 13.3 26.7 16.7 56.3 1.13 0.328 86 0.300
7 0.00 40 127 27.0 15.5 56.8 1.19 0.344 89 0.311
8 0.00 41 133 27.6 15.8 56.3 1.18 0.334 88 0.309
9 0.00 41 13.3 274 15.7 56.5 1.25 0.340 89 0.311
10 0.00 41 13.2. 27.8 18.7 56.6 1.19 0.342 88 0.308
11 0.00 38 136 25.8 14.4 56.9 0.94 0.334 84 0.292
12 0.00 39 13.2 26.3 14.9 56.1 1.10 0.348 89 0.310
13 0.00 40 13.0 271 14.0 56.8 1.156 0.331 89 0.311
14 . 0.00 39 134 26.2 14.2 56.2 0.91 0.334 86 0.303
15 0.00 39 135 26.5 14.1 56.3 0.98 0.337 88 0.307
16 0.00 41 12.8 27.7. 14.7 56.4 1.09 0.342 89 0.310
17 . 0.00 42 13.2 28.1 . 14.3 56.6 0.99 0.344 - 88 0.308
18 0.00 40 129 26.8 14.1 56.5 1.12 0.332 89 0.310
19 0.00 40 125 26.6 14.0 56.2 1.04 0.331 87 0.305
20 0.00 38 13.2 26.1 13.4 57.2 0.93 0.321 84 0.295
21 0.00 40 13.5 26.7 13.8 £5.8 0.94 0.336 88 0.309
22 0.00 40 127 26.9 138 56.7 0.98 0.328 88 0.308
23 0.00 39 131 26.4 134 55.8 0.84 0.351 88 0.307
24 0.00 4 134 27.4 13.6 56.5 0.96 0.335 89 0.312
25 0.00 40 13.3 27.1 1341 56.7 0.91 0.334 88 0.308
26 0.00 40 12.9 27.0 13.6 55.8 0.91 0.336 90 0.315
27 © 0.00 39 126 26.4 12.7 56.7 0.85 0.345 88 0.307
28 0.00 40 13.4 26.8 12.9 56.2 0.68 0.334 87 0.303
29 0.00 40 134 26.6 127 57.0 0.89 0.321 86 0.300
30 0.00 40 13.5 26.8 121 §5.7 0.77 0.335 87 0.306
31 0.00 39 12.3 259 124 57.1 0.67 0.334 85 0.297
32 . 0.00 40 13.3 26.7 12.2 55.2 0.83 0.334 88 0.306
Average 40 131~ 268 14.2 54.7 1.00 0.336 87 0.306
Total number of blows analyzed: 31
Time Summary
‘Drive 1 minute 9:25:31 AM - 9:26:31 AM (12/20/2007) BN 1 - 32
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March 14, 2008

Memorandum to Fil

e
From: Steve Kiser %

Reviewed By: Kathryn White ®Aw 3/4/08

Subject: Report of SPT Energy — MACTEC Charlotte CME 45 Track
Hammer Serial No. MEC-12 Automatic Hammer-
WORK INSTRUCTION 19
Exelon COL Project
Victoria County, Texas
MACTEC Project No. 6468-07-1777

Kyle Miller, of MACTEC Engineering and Consulting, Inc. (MACTEC), performed energy
measurements on the drill rig at the subject site per the referenced Work Instructions. This
memorandum summarizes the field testing activities and presenis the results of the energy
measurements.

SPT Energy Field Measurements

SPT energy measurements were made on December 3 and 4, 2007, during drilling of Boring B-
2152 at the referenced site. The testing was performed from approximately 4:00 to 5:00 PM under
partly cloudy skies and a temperature of about 60 degrees Fahrenheit on December 3, and from
approximately 7:30 to 8:00 AM under sunny skies and a temperature of about 40 degrees
Fahrenheit on December 4. The borings were drilled with personnel and equipment from the
Charlotte office of MACTEC. The drilling equipment consisted of a CME 45 model track-

-mounted drill rig with an SPT automatic hammer. The drilling tools consisted of AW-J-sized

drilling rods and a 2-foot long split tube sampler. Mud rotary drilling techniques were used to
advance the borings below the depth at which groomdwater was enconntered at the time of energy

testing. The drill rig operator during sampling was Mr. Jimmy Warren. Energy measurements

were recorded during sampling at the depth intervals shown in Table 1.

The energy measurements were performed with a Pile Driving Analyzer (PDA) model PAX
{Serial No. 3622L), and calibrated accelerometers (Serial Nos. P5953, P5992, K990, and K983)
and strain gages (Serial Nos. AW #75/1 and AW#75/2). A steel drill rod, 2 feet long and
instrumented with dedicated strain gages, was inserted at the top of the drill rod string
immediately below the SPT hammer. The inserted rod was also instrumented with two
piezoresistive accelerometers that were bolted to the outside of the rod. The instrumented rod
insert had a cross-sectional area of approximately 1.19 square inches and an outside diameter of
approximately 1.75 inches at the gage location. The drill rods inchided in the drill rod string were
hollow rods in 5 to 10 foot long sections, with an outside and inside diameter of approximately
1.75 and 1.375 inches, respectively. The recommended operation rate of the hammer is not
known. Due to the closed hammer system, the hammer Iubrication condition and anvil
dimensions could not be observed.

Calibration Records

The calibration records for all the above are filed in DCN EXE 315.

14 Pages Total
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SPT Energy Measurements ~Exelon COL Project March 14, 2008
MACTEC Project No. 6468-07-1777 Page 2

Calculations for EFV

The work was done in general accordance with ASTM D 4633-05. The strain and acceleration
signals were converted to force and velocity by the PDA, and the data was interpreted by the
PDA according to the Case Method equation. The maximum energy transmitted to the drill rod
string (as measured at the location of the strain gages and accelerometers) was calculated by the
PDA using the EFV method equation, as shown below:

EFV =] F(t) * V(t) * dt

Where: EFV = Transferred energy (EFV equation), or Energy of FV
F(t) = Calculated force at time t
V(t) = Calculated velocity at time t

The EFV method of energy calculation is recommended in ASTM Standard D4633-05. The EFV
equation, integrated over the complete wave event, measures the total energy content of the event
using both force and velocity measurements. The EFV values associated with each blow analyzed
are tabulated in the attached PDIPLOT tables and are also shown graphically in the PDIPLOT
charts. :

. Calculations for ETR

The ratio of the measured transferred energy (EFV) to the theoretical potential energy of the SPT
system (140 1b weight with the specified 30 inch fall) is the ETR. The ETR values (as percent of
the theoretical value) are shown in Table 1.

Comparison of ETR to Typical Energy Transfer Ratio Range

Based on a research report published by the Florida Department of Transportation (FDOT)
(Report WPI No. 0510859, 1999), the average ETR measured for automatic hammers is 79.6%.
The standard deviation was 7.9%; therefore, the range of ETRs within one standard deviation of
the average was reported to be 71.7% to 87.5%. This range of ETRs was also consistent with
other research that was cited in the FDOT research paper; however, maximum and minimum
ETR values of up to 98% and 56%, respectively, were reported in the literature. The ETR values
shown in Table 1 are generally within the range of typical. values for automatic hammers as
reported in the literature. :

Discussion

Based on the field testing results, observations from the SPT energy measurements are
summarized below:

e The data obtained by the PDA are consistent between individual hammer blows |
and between the sample depths tested. In general, the first and last one (and
sometimes two) hammer blow records recorded by the PDA produced poor quality
data (which is relatively common) and, as such, the record(s) was(were) not used in
the data reduction.

e The average energy transferred from the hammer to the drill rods for each
individual depth interval using the EFV method ranged from 253 foot-pounds to
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SPT Energy Measurements —Exelon COL Pragject March 14, 2008
MACTEC Project No. 6468-07-1777 Page 3

282 foot-pounds. These average energy h'anéfers correspond to energy transfer
ratios (ETR) of 72% to 81% of the theoretical energy (350 foot-pounds) of the SPT
hammer.

e The average at each depth interval was calculated as the transferred energy for each
analyzed blow of the depth intervals divided by the total number of hammer blows
analyzed. The overall average energy transfer of the SPT system (for all the depth
intervals tested) was 258.7 foot-pounds, with an average ETR of 73.9%.

Attachments: Page 4 Table 1 - Summary of SPT Energy Measurements — 1 Page
Page 5 Work Instruction — DCN EXE 19 — 1 Page
Page 6 — 7 Record of SPT Energy Measurement — 2 Pages
Pages 8§ — 14 PDIPLOT Output — 7 Pages
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TABLE 1
SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D4633-05)
Exelon COL Project
Victoria County, Texas
MACTEC Project No. 6468-07-1777

: - £ o S

S L= B S o g g2

< P9 8 % o é = '% s & ﬁ
:é Q b o Q Q Lo g @ Tt =

3 5 ; A 8 2 g 'S < g & g e

@ @ ;2 2 &= B - g st ¥ 3 g &
y > & | 3| 8 A g E | sag | E&

: g | E A B =5 | § |8 | B2
& ; 7 5

7] S < ™

2 Z & | =

MEC-12 . 528-543 | 19-23.32 49 259 74.0%
12/3/2 lde

(CME45 | . l‘gﬁﬁ;ﬁg gvl’:fr‘g Ba152| AW | 22007 e 503 | 28-28-28 84 253 72.3%
Track) 12/4/2007 | 63.3-64.8 7-8-11 20 282 80.6%
Average for Rig: 258.7 73.9%

*Measured Energy is energy based on the EFV method, as outlined in ASTM D4633-05, for each blow recorded by the PDA. In some cases, the initial and final

one to two blows produced poor quality data, and were not used to calculate the Average Measured Energy.
EFV = EMX * 1000 Ibs/kip, where EMX equals the maximum transferred energy measured by the PDA (see attached PDA data).

bEnergy Transfer Ratio is the Measured Energy divided by the theoretical SPT energy of 350 foot-pounds (140 pound hammer falling 2.5 feet).

The average ETR values may differ slightly and insignificantly from those in the PDIPLOT tables due to roundoff.
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Work Instruction No. 19
Exelon COL Project
MACTEC Engineering and Consulting, Inc.
MACTEC Project 6468-07-1777

Issued To: Stephen E. Kiser. Kyile B. Miller _Rev. No. 0
Issued By: Kathryn A, White Date:__8-19-07
Valid From:___8-19-07 ' To:___8-19-08

Task Description: Perform SPT Hamnmer Energy Measurements

Applicable Technical Procedures lox Plans, or other referemce: Geotechnical Work Plan (current
revision), Bechtel Engineering Specification 25352-102-3PS-CY00-00001, Rev 000, and ASTM D 4633-
05. Copies of the Work Plan and Bechtel Engineering Specification are provided in the Site Office. A copy
of ASTM procedure are attached.

Specific Instructions (note attachments where necessary): Energy measurement will be performed in
accordance with ASTM D 46" 3-05 at borings and depths selected by Bechtel. For drill rigs using
both AW and NW drill rods, energy measurements must be made for both rod types as indicated in
assignment sheet provided by Site Coordinator prior to start of work. Prepare and submit an
energy measurement report containing information described in Section 8 of ASTM D 4633-05.

Special Instructions (note attachments where necessary) If changed conditions are encountered contact
Pro;ect Manager and Project ﬁ1nc1pa1 Engineer immediately.

Report Format. Standard MACTEC forms provided by Project Manager and Project Principal Engineer.

Specific Quality Assurance Procedures Applicable: MACTEC QA Manual, QAPD, HASP and QAP-
25-1; current revisions apply. .

Hold Points or Witness Points:
e Calibration information is submitted to Bechtel
e Deviations from QAPD/HASP/Work Plan

Records: All records generated shall be considered QA Records.

Reviewed and Approved by: ' (Note] Only one signature is required for issuance)
Project Manager: Date:
Project Principal Engineer: P = Date:
Site Manager/Coordinator: / _ Date: SF—2O—< 7
Pages: 3 .DCN:_EXE
{13
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2801 YORKMONT ROAD, SUITE 100 @ CHARLOTTE, NC 28208
Telephone: (704) 357-8600 / Facsimile: (704) 357-8638

RECORD OF SPT ENERGY MEASUREMENT

GENERAL INFORMATION

DRILL RIG DATA
———————

|prosECT: Exelon 2 (Victoria) COL Site MAKE: oMIZ~45
|LocaTion: Victoria, Texas MODEL: s
|proueCT NO.: 6468-07-1777 SERIAL NO.: MEC- 12
jpare: 12- D -20067 HAMMER TYPE: Avte -
fweaTHER: N~ BOF f. Clevdy ROPE cONDITION:  |N/A
hnspecToR: " . |Kyle Miller / ROD SIZE: Aw- I
|pRILLING COMPANY: MACTEC. Ino.oF sHEAVES:  [N/A
BORING DATA
|BoRiNG NUMBER: 5 Z’I 52
|pepmi priLLED: 535 to O
TIME DRIVEN: -4 00 M +n 510004
RIG OPERATOR: . Nimin \'/ Wa lren
JHAMMER OPERATOR: N/A
PDA PAK SERIAL NO.: _ 3622L
}INSTR. ROD AREA: 119102
| AcceL SERAL NOS.: X9% ;© KeR3
STRAIN SERIAL NOS.: 15 Aut ;75 Aw-2
TR SAMPLE |  SPT DEPTH spr | samPLe | sPT | DEPTH seT | sawmPLE | seT DEPTH | sPT
DEPTH | NVALUE | cont. | NVALUE] DEPTH | NVALUE | cont | NVALUE| DEPTH | NVALUE | cont. | NvALUE
| (feet) (bpf) (feat) (bpf) (feet) (bpf) (feet) {bpf) (faet) (bpf) {faet) (bpf)
e b ikl S, 53,5 |R-2332
bl ek Vo [ 55,5 125258
Nrery
Tc,dx"\j_ Meswe
on i2[4foy
.¥-3M' l'z]v[u‘l E
i X
REMARKS:| T 44_“‘7 confinved on
12 ’4} 2007
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- #MACTEC

2801 YORKMONT ROAD, SUITE 100 O CHARLOTTE, NC 28208
Telephone: (704) 357-8600 / Facsimile: (704) 357-8638

RECORD OF SPT ENERGY MEASUREMENT

GENERAL INFORMATION I DRILL RIG DATA

JprosECT: Exelon 2 (Victoria) COL Site Jmaxe: CME

||.ocmou: Victoria, Texas JmopeL: qsc

|prosECT NO.: 6468-07-1777 IseriaL NO.: MEC- 12

[patE: \2./4 /20077 HAMMER TYPE: Auto

WEATHER: Soun n‘,\/ A Hpoe = ROPE CONDITION: N/A E

linsPECTOR: Kyle Miller |rop size: AwW-T

lnmu.lNG COMPANY: MACTE C lNo. OF SHEAVES: N/A

BORING DATA.

|BoriNG NUMBER: B-2:162

DEPTH DRILLED: 2.5 to S0°

TIME DRIVEN: 7!20 AM o Bi00AM

JRIG OPERATOR: Ay \Warren
HMMER OPERATOR: ! N/IA
IPDA PAK SERIAL NO.: 3622L
linsTR. ROD AREA: 1.9 a2
| Accew. seriaL Nos.: 5953 : 5992
|sTRAIN sERIAL NOS.: 75 Aw-1 | 79AW.-2

SAMPLE | sPT | DEPTH st | sampLE | sPT DEPTH SPT | SAMPLE | sPT DEPTH SPT
DEPTH | N-VALUE | .cont. | N-VALUE | DEPTH | NVALUE | cont. | NVALUE | DEPTH | NVALUE | cont. | N-VALUE
(feet) (bpf) (feet) (bpf) (5"“)' {bpf) (feet) (bpf} {feet) (bpf) (taet) . (bpf)
62,9 [7-8-I)
REMARKS:
Vo
' ONI¥
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MACTEC Engineering and Cdnsulling, Inc. - Case Method Results

Exelon Victoria COL Site - Boring B-2152; 53.5' - §5' Sample

Test date: 3-Dec-2007

CSX (ksi) DFN (in) ETR (%))
Max Measured Compr. Stress Final Displacement Energy Transfer Ratio
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2008.1 - Printed: 14-Mar-2008
Exelon Victoria COL Site - Boring B-2152; 53.5' - 56' Sample Hammer ID: MEC-12; MACTEC Charlotte (J. Warren CME 45 Track)
OP: KBM Test date: 3-Dec-2007
AR: 1.19in%2 SP:  0.492 K/ft3
LE:  60.001t EM: 30,000.0 ksi
WS: 16,807.9 fls JC: 0.70
CSX: Max Measured Compr. Stress BPM: Blows per Minute
TSX: Tension Stress Maximum EF2: Energy of FA2
FMX: Maximum Force . ETR: Energy Transfer Ratio
VMX: Maximum Velocity EMX: Max Transferred Energy
DEN:_Final Displacement : _
BL# depth CsX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in - k-ft (%) k-t
2 0.00 208 8.4 25 16.7 0.51 1.9 0.238 78 0273
3 0.00 211 8.2 25 15.4 -0.12 524 0.238 72 0.250
4 0.00 20.8 8.3 25 16.5 0.34 52.9 0.237 78 0.272
5 0.00 209 8.3 25 16.4 0.27 523 0.239 75 0.263
6 0.00 20.3 77 24 14.9 0.25 524 0.227 72 0.253
7 0.00 214 8.3 26 16.4 0.49 53.0 0.243 78 0.272
8 0.00 20.8 7.8 25 16.2 0.14 52.0 0.240 73 0256
9 0.00 20.5 7.0 24 15.5 -0.20 52.3 0.239 70 0.247
10 . 0.00 21.0 74 25 173 0.75 524 0.240 85 0.298
1 0.00 20.6 7.0 24 17.7 1.27 524 0.239 85 0.298
12 0.00 20.1 57 24 15.8 -0.26 522 0.237 71 0.250
13 0.00 21.2 6.4 25 15.8 -0.46 52.6 0.240 . 69 0.242
14 0.00 204 6.0 24 16.9 0.36 52.1 0.233 76 0.267
15 0.00 204 57 24 16.0 0.57 524 0.235 | 75 0.261
16 0.00 20.7 5.5 25 16.3 -0.25 61.8 0.238 71 0.250
17 0.00 20.9 4.9 25 16.6 -0.20 522 0.240 71 0.250
18 0.00 212 6.1 25 15.6 049 52.4 0.235 77 0.269
19 0.00 21.0 5.3 25 174 0.58 52.1 0.236 78 0276
20 0.00 20.3 5.6 24 16.5 0.18 5§22 0.225 71 0.250
21 0.00 213 83 25 16.8 0.30 51.6 0.244 77 0.271
22 0.00 20.6 55 24 16.3 0.26 524 0.229 69 0.242
23 0.00 21.1 5.1 25 16.6 0.22 51.6 0.239 75 0.263
24 0.00 205 52 24 15.1 -0.47 51.8 0.252 63 0.219
25 0.00 19.9 44 24 16.8 0.44 51.7 0242 68 0.242
26 0.00 20.9 48 25 16.6 0.68 52.1 0.236 79 0.275
27 0.00 213 45 25 16.7 0.59 51.0 0.236 77 0.269
28 0.00 20.0 42 24 16.0 043 516 0222 64 0.223
29 0.00 21.2 43 .. 28 16.5 0.88 51.7 0.238 81 0.283
30 0.00 20.6 3.6 24 17.6 0.92 51.5 0234 81 0.283
3 0.00 20.3 37 24 15.9 0.51 51.7 0.223 72 - 0.251
t 32 0.00 20.7 3.0 25 16.2 -0.06 516 0.256 67 0.236
33 0.00 20.4 3.1 24 175 0.09 51.3 0.235 74 0.258
34 0.00 20.4 3.1 24 183 -0.27 522 0.230 66 0.230
35 0.00 19.9 28 24 16.8 -0.04 51.4 0.234 69 0.242
36 0.00 204 3.0 24 16.7 0.57 51.4 0.226 73 0.254
37 0.00 20.5 34 24 16.3 0.39 51.2 .0225 71 0.249
38 0.00 20.9 23 25 16.3 0.75 51.5 0.235 78 0.272
39 0.00 21.8 3.5 26 17.0 0.83 52.0 0.236 81 0.282
40 0.00 20.1 27 24 171 0.49 525 0.231 76 0.267
41 0.00 20.5 3.6 24 14.9 0.50 514 0.228 72 0.250
42 0.00 . 20.7 4.1 25 16.6 0.41 52.0 0.227 76 0.264
- 43 0.00 206 4.0 24 16.0 0.95 51.0 0.234 81 0.282
44 0.00 20.6 3.3 25 16.1 0.04 52.3 0.224 70 0.244
45 0.00 20.7 35 25 17.1 0.82 51.0 0.227 79 0.275
45 0.00 20.4 4.0 . 24 16.1 0.03 52.3 0.226 70 0.245
47 0.00 20.6 37 25 15.5 0.53 51.1 0.228 76 0.266
48 0.00 20.7 35 25 15.8 -0.29 523 0.226 66 0.231
49 0.00 20.2 3.6 24 17.4 0.50 51.3 0.230 76 0.267
50 0.00 20.1 3.6 24 16.9 0.18 52.2 0.227 71 0.250
Average 20.7 5.0 25 16.3 0.29 50.8 0.234 74 0.259
Total number of blows analyzed: 49
Time Summary
Drive 55 seconds 3:59:52 PM - 4:00:47 PM (12/3/2007) BN 2- 50
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MACTEC Engineering and Consulting, Inc. - Case Method Resuits

PDIPLOT Ver. 2008.1 - Printed: 11-Mar-2008 Test date: 3-Dec-2007

EXELON VICTORIA COL SITE - BORING B-2152; 58.5' - 60' SAMPLE
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MACTEC Engineering and Consulting, Inc.

Page 1 of 2

Case Method Results PDIPLOT Ver. 2008.1 - Printed: 11-Mar-2008
EXELON VICTORIA COL SITE - BORING B-2152; 58.5' - 60' SAMPLE Hammer ID: MEC-12; CME 45 TRACK (J. Warren)
OP: KBM Test date: 3-Dec-2007
AR: 1.19in"2 SP: 0.492 k/it3
LE: 65.001t EM: 30,000 ksi
WwSs: 16,807.9 /s JC: 0.70

CSX: Max Measured Compr. Stress
TSX: Tension Siress Maximum
DFN: Final Displacement

BPM: Blows per Minute
FVP:_Force/Velocity proportionality

FMX: Maximum Force

EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL# depth cSsX TSX DFN BPM FVP FMX EF2 ETR EMX
ft ksi ksl in - i kips k-ft (%) k-ft

3 0.00 20.59 11.72 0.18 30 0.71 25 0.223 69 0.240

4 0.00 20.05 177 0.12 411 0.66 24 0.232 73 0.256
5 0.00 21.04 1154 0.07 499 0.69 25 0.255 79 0.275
6 0.00 20.40 12.56 0.39 55.1 0.69 24 0.235 70 0.246
7 0.00 20.44 1161 0.16 545 0.74 24 0.237 73 0.255
8 0.00 20.37 12.38 0.25 548 0.71 24 0.236 74 0.258
9 0.00 20.63 12.06 0.06 55.8 0.72 25 0.219 72 0.250
10 0.00 20.51 1160 018 54.3 0.66 24 0252 76 0.267
11 0.00 20.94 11.83 0.17 54.9 0.74 25 0.244 7 0.269
12 0.00 2120 1154 0.41 54.2 0.72 25 0.243 72 0.253
13 0.00 19.71 12.09 0.30 66.1 0.65 23 0.227 71 0.248
14 0.00 20.53 11.98 0.62 53.7 0.68 24 0.241 78 0272
15 0.00 19.77 10,84 0.84 56.1 0.68 24 0.221 70 0244
16 0.00 19.79 10.39 0.82 537 0.65 24 0.230 73 0256
17 0.00 20.40 10.67 -0.03 54.6 0.70 24 0.230 73 0.256
18 0.00 20.21 9.09 0.27 537 0.68, 24 0.232 73 0.256
19 0.00 20.05 7.34 0.61 54.7 0.65 24 0.255 76 0.265
20 0.00 19.33 6.61. 0.29 53.5 0.62 23 0.225 72 0.250
21 0.00 19.08 6.45 0.31 54.6 0.69 23 0.205 89 0.242
22 0.00 19.85 7.24 0.66 53.8 0.66 24 0223 74 0.260
23 0.00 19.70 6.31 0.85 54.1 0.65 23 0217 73 0.254
24 0.00 20.04 6.54 0.69 53.5 0.67 24 0225 76 0.265
25 0.00 19.64 6.10 0.40 55.1 0.67 23 0210 70 0.244
26 0.00 19.81 5.60 0.01 53.0 0.67 24 0.219 68 0.237
27 0.00 19.57 572 0.81 53.7 0.66 23 0210 72 0.251
28 0.00 20.34 5.80 0.33 53.9 0.67 24 0229 73 0.256
29 0.00 20.08 5.90 0.14 54.0 0.64 24 0.230 72 0.251
30 0.00 19.25 5.68 0.20 52.5 0.65 23 0.220 72 0.251
31 0.00 19.45 4.86 0.32 538 0.64 23 0213 70 0.244
32 0.00 18.79 5.32 0.42 52.8 0.68 24 0211 71 0.247
33 0.00 19.57 5.00 0.06 542 0.65 23 0212 68 0.237
34 0.00 19.89 575 0.43 525 0.66 24 0228 75 0.261
35 0.00 19.75 486 0.49 538 0.61 24 0216 73 0.255
36 0.00 19.45 5.31 0.37 528 0.64 23 0.205 7 0.247
37 0.00 20.09 491 0.58 54.1 067 24 0.230 77 0.268
38 0.00 19.97 483 0.35 52.1 0.65 24 0223 72 0.251
39 0.00 19.37 478 0.56 546 0.65 23 0.202 69 0.241
40 0.00 20.70 480 0.42 522 0.71 25 0227 73 0.255
41 0.00 19.72 449 0.82 534 0.65 23 0211 71 0.248
42 0.00 19.89 471 0.70 52.9 0.66 24 0.210 73 0.255
43 0.00 19.55 411 0.54 52.7 0.66 23 0.216 89 0.242
44 0.00 20.08 459 0.38 522 0.66 24 0.223 73 0.254
45 0.00 20.14 420 0.34 54.0 0.72 24 0.212 68 0.240
46 0.00 20.06 5.32 0.46 52.8 0.63 24 0.220 75 0.262
47 0.00 20.40 4.80 0.76 52.5 0.69 24 0.218 72 0.252
48 0.00 21.29 4.48 0.70 52.7 0.69 25 0.261 83 0.291
49 0.00 20.16 530 0.40 526 0.66 24 0221 89 0.243
50 0.00 21.49 5.88 045 524 0.73 26 0.237 76 0.268
51 0.00 19.52 5.74 0.27 53.5 0.66 23 0213 89 0.241
52 0.00 19.47 6.14 0.88 52.1 0.70 23 0222 76 0.266
53 0.00 20.03 6.55 0.49 538 0.67 24 0222 70 0.245
54 0.00 18.78 6.21 0.48 52.3 0.73 22 0.220 73 0.255
55 0.00 19.82 7.38 0.34 53.7 0.69 24 0214 70 0.245
56 0.00 20.75 7.60 -0.01 52.1 0.73 25 0.230 71 0.248
57 0.00 19.35 7.33 0.36 535 0.70 23 0.217 68 0.237
58 0.00 20.41 7.49 0.29 52.1 0.68 24 0.229 73 0.255
59 0.00 20.08 7.03 0.35 53.3 0.71 24 0.234 74 0.258
60 0.00 20.86 7.63 0.45 52.1 0.70 25 0.238 75 0.261
61 0.00 19.34 5.88 0.65 534 0.73 23 0.221 71 0.249
62 0.00 20.32 5.57 0.40 51.9 0.72 24 0.232 74 0.257
63 0.00 20.91 5.53 0.63 53.1 0.72 25 0.230 75 0.261
64 0.00 20.69 463 0.50 528 0.68 25 0.250 79 0.278
65 0.00 19.45 5.87 -0.04 527 0.68 23 0.217 87 0.234
66 0.00 2127 5.35 0.61 51.9 0.71 25 0.248 78 0.274
67 0.00 20.96 3.96 0.36 535 0.73 25 0.222 72 0.251
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MACTEC Engineering and Consulting, inc.

Case Method Results

EXELON VICTORIA COL SITE - BORING B-2152; 58.5' - 60' SAMPLE

Page 2 of 2
PDIPLOT Ver. 2008.1 - Printed: 11-Mar-2008

Hammer ID: MEC-12; CME 45 TRACK (J. Warren)

OP: KBM Test date: 3-Dec-2007
BL# depth CcsX TSX DFN BPM FVP FMX EF2 ETR EMX
ft ksl ksi in - 1] kips k-t (%) k-ft
68 0.00 20.18 3.20 0.41 51.9 0.68 24 0.230 73 0.255
69 0.00 20.21 317 0.24 53.1 0.76 24 0222 73 0.256
70 0.00 21.07 3.39 0.61 51.7 0.72 25 0.228 7 0.268
71 0.00 18.25 277 0.28 53.6 0.64 23 0.204 68 0.238
72 0.00 20.53 3.53 0.48 51.4 0.67 24 0.226 74 0.258
73 0.00 19.18 2.78 0.37 53.5 0.63 23 0214 73 0.254
74 0.00 20.48 3.42 0.46 52.2 0.73 24 0.226 70 0.246
75 0.00 19.64 2.94 0.37 52.2 0.69 23 0.214 70 0.245
76 0.00 20.14 311 0.85 52.4 0.68 24 0.216 72 0.263
4 0.00 19.27 3.02 0.29 52.5 0.67 23 0.208 72 0.252
78 0.00 20.09 2.88 0.44 51.5 0.66 24 0221 73 0.256
79 0.00 19.67 327 0.13 52.7 0.65 23 0216 73 0.255
80 0.00 20.33 243 0.39 52.1 0.70 24 0219 71 0.250
81 0.00 2035 1.92 0.05 517 0.65 24 0.220 7 0.248
82 0.00 19.33 2.09 0.20 52.6 0.71 23 0.212 67 0.236
83 0.00 20.15 122 0.05 52.4 0.67 24 0.250 74 0.258
84 0.00 20.06 3.20 0.46 51.6 0.72 24 0.227 77 0.268
85 0.00 19.91 3.59 <0.07 53.4 0.67 24 0.212 69 . 0.243
86 0.00 20.12 3.18 0.42 51.5 0.68 24 0.220 72 0.253
Average 20.07 6.16 0.36 524 0.68 24 0.225 72 0.253
Total number of blows analyzed: 84 .
Time Summary
Drive 1 minute 34 seconds 4:29:57 PM - 4:31:31 PM (12/3/2007) BN 3- 86
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: ) MACTEC Engineering and Consuling, inc. - Case Method Resuits
PDIPLOT Ver. 2008.1 - Printed: 11-Mar-2008 Test date: 4-Dec-2007

EXCELON VICTORIA COL SITE - BORING B-2152; 63.5' - 65' SAMPLE
CSX (ksl) ————— ' DFN (in) ——— ETR (%)) ————
Max Measured Compr. Stress A Final Displacement Energy Transfer Ratio
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MACTEC Engineering and Consuliting, Inc. Page 1 of 1
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 11-Mar-2008
EXCELON VICTORIA COL SITE - BORING B-2152; 63.5' - 65' SAMPLE HAMMER [D: MEC-12; CME 45 TRACK (J. WARREN)
OP: KBM Test date: 4-Dec-2007
AR: 1.18 In"2 SP: 0.492 k3
LE:  69.00ft EM: 30,000 ksi
WS: 16,807.9 /s JC: 0.70

CSX: Max Measured Compr. Strass
TSX: Tenslon Stress Maximum
DFN: Final Displacement

BPM: Blows per Minute

FVP: _Force/Velocity proportionality

FMX: Maximum Force

EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL# depth CsX TSX DFN BPM FVP FMX EF2 ETR EMX
- ft ksi ksi in - I kips k-ft (%) k-ft
2 0.00 20.43 14.40 1.28 1.9 0.84 24 0.235 77 0.268
4 0.00 22.33 17.10 1.71 59.9 0.85 27 0.258 81 0.282
5 0.00 2217 13.16 1.94 58.5 0.80 26 0.253 83 0.292
6 0.00 21.35 13.48 1.47 55.5 0.96 25 0.249 81 0.285
7 0.00 21.83 1219 1.30 56.2 0.81 26 0.248 80 0.280
8 0.00 21.55 11.63 1.54 55.6 0.89 . 26 0.262 81 0.283
10 0.00 22,03 12.55 1.65 411 0.80 26 0.253 82 0.286
11 0.00 21.61 12.07 1.67 56.5 0.99 26 0.247 80 0.279
12 0.00 21.35 11.49 1.20 56.6 1.04 25 0.252 80 0.281
13 0.00 21.53 11.87 0.63 55.8 1.03 26 0.249 78 0.274
15 0.00 21.94 11.62 1.82 40.5 1.03 26 0.249 82 0.288
16 0.00 22.02 11.88 147 55.2 0.84 26 0.250 84 0.295
18 . 0.00 22.10 11.77 1.79 40.7 0.78 26 0.249 81 0.282
20 0.00 21.73 11.01 -1.07 404 1.07 26 0.245 73 0.256
21 0.00 21.30 10.19 219 56.1 0.77 25 0.244 85 0.299
22 0.00 21.85 9.94 1.52 88.5 0.71 26 0.247 82 0.287
23 0.00 21.28 9.74 1.55 55.9 1.00 25 0.251 80 0.281
24 0.00 21.27 9.72 1.67 55.3 0.98 25 0.244 79 0.278
26 0.00 21.55 8.97 1.41 40.1 0.20 26 0.247 81 0.283
27 0.00 21.05 8.32 0.68 54.8 0.91 25 0.242 79 0.276
Average 21.61 11.66 1.37 496 0.90 26 0.248 80 - 0.282
Total number of blows analyzed: 20
Time Summary
Drive 27 seconds 8:09:35 AM - 8:10:02 AM (12/4/2007) BN 2-27
\
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March 14, 2008

Memorandum to File )
From: Steve Kiser @‘—m
Reviewed By: Kathryn White AW 3/14/o8

Subject: - Report of SPT Energy — Environmental Exploration CME 750 ATV
Hammer Serial No. 263048 Automatic Hammer
WORK INSTRUCTION 19
Exelon COL Project
Victoria County, Texas
MACTEC Project No. 6468-07-1777

Kyle Miller, of MACTEC Engineeﬂi:g and Consulting, Inc. (MACTEC), performed energy
measurements on the drill rig at the subject site per the referenced Work Instructions. This
memorandum Swminarizes the field testing activities and presemts the results of the energy
measurements,

SPT Energy Field Measurements

SPT energy measurements were made on December 4, 2007, during drilling of Boring B-2156 at-
the referenced site. The testing was performed from approximately 8:40 to 10:00 AM under

sunny skies and a temperature of about 40 degrees Fahrenheit. The borings were drilled with

personnel and equipment from Environmental Exploration, Inc. The drilling equipment consisted

of a CME 750 model ATV-mounted drill rig with an SPT automatic hammer. The drilling tools

consisted of AW-J-sized drilling rods and a 2-foot long split fube sampler. Mud rotary drilling

techniques were used to advance the .borings below the depth at which groundwater was

encountered at the time of energy testing. The drill rig operator during sarnpling was Mr. Gary

Bray. Energy measurements were recorded during samphng at the depth intervals shown in
Table 1.

The - energy measurements were performed with a Pile Driving Analyzer (PDA) model PAX

(Serial No. 3622L), and calibrated accelerometers (Serial Nos. P5953 and P5992) and strain
gages (Serial Nos. AW #75/1 and AW#75/2). A steel drill rod, 2 feet long and instrumented with
dedicated strain gages, was inserted at the top of the drill rod string immediately below the SPT
hammer. The inserted rod was also instrumented with two piezoresistive accelerometers that

. were bolted to the outside of the rod. The instrumented rod insert had a cross-sectional area of
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approximately 1.19 square inches and an outside diameter of approximately 1.75 inches at the
gage location. The drill rods included in the drill tod string were hollow rods in 5 to 10 foot long
sections, with an outside and inside diameter of approximately 1.75 and 1.375 inches,
respectively. The recommended operation rate of the hammer is not known. Due to the closed
hammer system, the hammer lubrication condition and anvil dimensions could not be observed.

Calibration Records

The calibration records for all the above are filed in DCN EXE 315.

16 Pages Total



SPT Energy Measurements —Exelon COL Project " March 14, 2008
MACTEC Project No. 6468-07-1777 Page2

Calculations for EFV

The work was done in general accordance with ASTM D 4633-05. The strain and acceleration
signals were converted to force and velocity by the PDA, and the data was interpreted by the
PDA according to the Case Method equation. The maximum energy transmitted to the drill rod
string (as measured at the location of the strain gages and accelerometers) was calculated by the

PDA using the EFV method equation, as shown below:

EFV=[F(t)* V(t) * dt

‘Where: EFV = Transferred energy (EFV equation), or Energy of FV
E(t) = Calculated force at time t
V(t) = Calculated velocity at time t

The EFV method of energy calculation is recommended in ASTM Standard D4633-05. The EFV
equation, integrated over the complete wave event, measures the total energy content of the event
using both force and velocity measurements. The EFV values associated with each blow analyzed
are tabulated in the attached PDIPLOT tables and are also shown graphically in the PDIPLOT
charts. :

Calculations for ETR

The ratio of the measured transferred energy (EFV) to the theoretical potential energy of the SPT
system (140 1b weight with the specified 30 inch fall) is the ETR. The ETR values (as percent of
the theoretical value) are shown in Table 1.

Comparison of ETR to Typical Energy Transfer Ratio Range

Based on a research report published by the Florida Department of Transportation (FDOT)
(Report WPI No. 0510859, 1999), the average ETR measured for automatic hammers is 79.6%.
The standard deviation was 7.9%; therefore, the range of ETRs within one standard deviation of
the average was reported to be 71.7% to 87.5%. This range of ETRs was also consistent with
other research that was cited in the FDOT research paper; however, maximum and minimum
ETR values of up to 98% and 56%, respectively, were reported in the literature. The ETR values
shown in Table 1 are generally within the range of typical values for automatic hammers as
reparted in the literature. :

Discussion

Based on the field testing results, observations from the SPT energy measurements are
summarized below:

e The data obtained by the PDA are consistent between individual hammer blows
and between the sample depths tested. In general, the first and last one (and
sometimes two) hammer blow records recorded by the PDA produced poor quality
data (which is relatively common) and, as such, the record(s) was(were) not used in
the data reduction.

o The average energy transferred from the hammer to the drill rods for each
individual depth interval using the EFV method ranged from 236 foot-pounds to
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SPT Energy Measurements —Exelon COL Project March 14, 2008
MACTEC Project No. 6468-07-1777 Page 3

269 foot-pounds. These average energy transfers cones;;ond to energy transfer
ratios (ETR) of 67% to 77% of the theoretical energy (350 foot-pounds) of the SPT
hammer.

e The average at each depth interval was calculated as the transferred energy for each
analyzed blow of the depth intervals divided by the total number of hammer blows
analyzed. The overall average energy transfer of the SPT system (for all the depth
intervals tested) was 253.6 foot-pounds, with an average ETR of 72.5%.

Attachments: Page 4 Table 1 - Summary of SPT Energy Measurements — 1 Page
Page 5 Work Instruction — DCN EXE 19 — 1 Page
Page 6 Record of SPT Energy Measurement — 1 Page
Pages 7 - 16 PDIPLOT Output — 10 Pages

Volume 1, Rev. 0 - 7/10/08 Page 563 of 588 DCN# EXE805



80/0L/L - 0 "A9Y ‘| dwn|op

886 JO p9g abeyd

S083X3 #NOQ

MACTEC Project No. 6468-07-1777

TABLE 1 :
SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D4633-05)
Exelon COL Project
Victoria County, Texas

. - ¢ 3 g |
S froy 2 D - g ~
s . P % 'g & e g & 5 g g B
& ) -} P g ’ g = 2 2 & 5 <)
g E & : | @ 8 B B gE% % &
o < =2 2 p = 2 S 3 g =29 R
E ¥ A o | 2 3 S ;5 S 22 & a2
g 3 L a B S 5 = g 3
£ 5 g m A s g B B .o
A o E $ < g g8
7 “ ] =
350-365 | 8-11.14 34 236 67.4%
263048 . 400415 5.5.7 19 249 TL.1%
(CME 750 Eg;‘;ﬁ;‘;f:fl GaryBray |B-2156| AW-T | 1242007 | 45.0-465 | 5-7-10 24 248 70.9%
ATV) 500-515 | 8-12-12 32 269 76.9%
550-565 | 9.12-15 39 262 74.9%
Average for Rig: 253.6 72.5%

"Measured Energy is energy based on the EFV method, as outlined in ASTM D4633-05, for each blow recorded by the PDA. In some cases, the initial and final
one to two blows produced poor quality data, and were not used to calculate the Average Measured Energy.

EFV =BMX * 1000 Ibs/kip, where EMX equals the maximum transferred energy measured by the PDA (see attached PDA data)

*Ener; 'gy Transfer Ratio is the Measured Energy divided by the theoretical SPT energy of 350 foot-pounds (140 pound hammer falling 2.5 feet).
The average ETR values may differ slightly and insignificantly from those in the PDIPLOT tables due to roundoff.

Prepared By:@x/ M.S

Date:; ?)"M'og

Checked By:

KAW

Date:

3/14yto8

Steve Sel
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MACTEC Engineering and Consulting, Inc.
MACTEC Project 6468-07-1777

Work Instruction No. 19
Exelon COL Project

Valid From:__ 8-19-07

Issued To: Stephen E. Xiser, Kylle B. Miller Rev. No. 0
Issued By: Kathryn A. White Date:__8-19-07
To: 8-19-08

Task Description: Perform SPT Harhmer Energy Measurements

Applicable Technical Procedures [or Plé.ng, or other reference: Geotechnical Work Plan (current
revision), Bechtel Engineering Specification 25352-102-3PS-CY00-00001, Rev 000, and ASTM D 4633-
05. Copies of the Work Plan and Bechtel Engineering Specification are provided in the Site Office. A copy

of ASTM procedure are attached.

Specific instrucﬁons (note attachments where necessary): Energy measurement will be performed in
accordance with ASTM D 4633-05 at borings and depths selected by Bechtel. For drill rigs using
both AW and NW drill rods, energy measurements must be made for both rod types as indicated in

assignment sheet provided by

Site Coordinator prior to start of work. Prepare and submit an
energy measurement report comtaining information described in Section 8 of ASTM D 4633-05,

Special Instractions (note attachments where necessary): If changed conditions are encountered contact
Project Manager and Project Principal Engineer immediately.

Report Format: Standard MACTEC
Specific Onality Assurance Proced
~ 25-1; current revisions apply

Hold Points or Witness Points:
"o Calibration information i
e Deviations from QAPD/H

Records: All records generated shall

submitted to Bechtel
{ASP/Work Plan

be considered QA Records.

forms provided by Proj ect Manager and Project Principal Engineer.
es licable: MACTEC QA Manual, QAPD, HASP and QAP-

Reviewed and Approved by: (Note
Project Manager:

Only one signature is required for issuance)
Date:

Date:

Pages: 3

Project Principal Engineer: > ' ’
Site Manager/Coordinator: M Date: F—2O—<c 7

DCN:_EXE
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ZMACTEC

2801 YORKMONT ROAD,

SUITE 100 O CHARLOTTE, NC 28208

Telephone: (704) 357-8600 / Facsimile: (704) 357-8638

RECORD OF SPT ENERGY MEASUREMENT

GENERAL INFORMATION J DRILL RIG DATA
PROJECT: Exelon 2 (Victoria) COL Site {make: cME
LOCATION: Victoria, Texas |mopEL: -5 0
PROJECT NO.: 6468-07-1777 |seriaL NO.: = 2_(9'2, oYy 8 KBM 12{d fo7
DATE: 12./4Y /2007 {HAMmER TYPE: Avte
jweaTHER: Sonny N Yo OF |roPe conpmon:  [N/A
IESPECTDR: Kyle Miller élnon SIZE: . AW-T
|priLLING compaNY: FEL (an}fmmm« e\ NO.OFsHEAVES:  [N/A
. -~
_ BORING DATA
BORING NUMBER: B-2150
DEPTH DRILLED: 35" 4o SO
IIME DRIVEN: Br00AN  yo 10'00AM
|ric oPERATOR: C‘La,/‘\ll Bre b
lHAMMER OPERATOR: N/A
lPDA PAK SERIAL NO.: 3622L
|insT=. RoD AREA: }1qn%
ACCEL. SERIAL NOS.! 5352, 5342
|sTRAIN SERIAL NOS.: 75 AW-J £ 25 Aw-2
: SAMPLE | SPT | DEFTH | SPT | SAWPLE | SPT DEPTH st | sampLe | spr DEPTH 8PT
DEPTH | N-VALUE | cont. | NvALUE| DEPTH | N-VALUE| cont. | NVALUE | DEPTH | N-VALUE | cont. | N-VALUE
4 {feet) (bpf) (feat) (bpf) (feet) (bpf) (feet) (bpi) (fest) (bph) | (feet) (bpf)
Vil a2
35 1B-1-14
Ho [8-5-7
45 |5-7-1¢
1% 12-Y2
REMARKS:| Visval) fy vef-ﬁul lno.u\mef |
Wug\ 1,+ }nz r} :“’7 9 \
vleW) S s e CAw oy . \ \
\ V‘tve&"J eni "C. ")0 o normeld g&en&m] spul wl\em Wawkear' uj (d) & V\D'l’ vie stﬂe 5pa§>
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PDIPLOT Ver. 2008.1 - Printed: 7-Jan-2008

ot b Lo e ey e

MACTEC Engineering and Consulting, Inc. - Case Method Results

EXELON VICTORIA COL SITE - Boring B-2156; 35' - 36.5' Sample

Test dale: 4-Dec-2007

csX (kSD DFN (in) ETR «%»
Max Measured Compr. Stress Final Displacement Energy Transfer Ratio
0 5 10 15 20 0.0 0.5 1.0 1.5 20 0 25 50 75 100
0
i ); . / —_—
?7 é } 2

20 .
B
|
0
w
N 30
u =~ 4
m .
b ? S
8
T

40

50

® 0.1 0.2 0.3 0.4

0 5 10 15 20 0 15 30 45 60 0.0 A & g K
' EMX (k-ff)
TSX (ksi) BPM (*)

E Tension Stress Maximum Blows per Minute Max Transferred Energy



MACTEC Engineering and Consulting, Inc.

Page 1 of 1

Case Method Results PDIPLOT Ver. 2008.1 - Printed: 7-Jan-2008
EXELON VICTORIA COL SITE - Boring B-2156; 35' - 36.5' Sample Hammer ID: 263048; CME 750 ATV (BRAY)
OP: KBM Test date: 4-Dec-2007
AR: 1.19in42 SP:  0.492 kft3
LE: 40501t EM: 30,000.0 ksi
WS: 16,807.9 f/s JC: 0.70

FMX: Maximum Force

VMX: Maximum Velocity
CSX: Max Measured Compr. Stress
TSX: Tenslon Stress Maximum

BPM: Blows per Minute

DFN: Final Displacement
EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL# depth FMX VMX csX TSX BPM DFN EF2 ETR EMX
ft kips fis ksi ksi i in k-ft (%) k-ft

4 0.00 22 11.8 18.3 11.6 22 1.57 0.188 63 0.222

5 0.00 22 115 18.1 11.7 52.6 1.35 0.188 63 0.219
6 0.00 20 10.6 16.8 7.3 50.8 1.28 0.170 59 0.208

7 0.00 20 11.0 17.0 7.0 51.4 1.04 0.170 59 0.205

8 0.00 20 11.3 16.8 6.3 51.7 0.95 0.170 58 0.202

] 0.00 23 13.1 18.7 10.0 52.4 0.95 0.235 78 0.272
10 0.00 21 11.2 17.7 6.9 50.9 0.83 0.190 64 0.222
11 0.00 21 12.0 17.3 71 51.7 0.93 0.178 63 0.220
12 0.00 21 12.0 17.4 7.2 51.5 0.74 0.182 65 0.227
13 0.00 21 11.9 17.7 6.4 516 0.70 0.185 63 0.221
14 0.00 20 117 16.9 47 51.3 0.57 0.180 61 0.215
15 0.00 21 11.9 17.9 6.7 51.5 0.68 0.200 68 0.238
16 0.00 21 11.2 17.6 56 51.7 1.01 0.196 69 0.241
17 0.00 21 12.0 17.3 4.0 51.4 0.71 0.187 65 0.226
18 0.00° 22 12.5 18.5 5.4 51.3 0.96 0.207 73 0.255
19 0.00 21 11.6 17.3 4.5 51.3 0.49 0.181 62 0.216
20 0.00 21 11.9 17.3 43 51.4 0.74 0.183 64 0.224
21 0.00 21 1.7 174 4.1 51.6 0.49 0.189 64 0.224
22 . 0.00 21 11.9 17.5 38 515 0.68 0.203 - 70 0.245
23 0.00 21 11.8 17.6 3.8 51.2 0.67 0.191 68 0.236
24 0.00 21 12.3 17.8 3.0 51.1 0.69 0.199 71 0.249
25 0.00 21 12.0 17.7 2.7 51.3 0.56 0.189 70 0.244
26 0.00 21 12.0 17.8 3.1 51.5 0.58 0.204 72 0.250
27 0.00 20 1241 1741 29 51.1 0.65 0.194 68 0.239
28 0.00 21 12.1 18.0 3.0 51.8 0.58 0.202 70 0.244
29 0.00 21 11.8 17.7 3.0 51.6 0.48 0.194 67 0.235
30 0.00 21 12.3 17.9 3.2 51.1 0.70 0.204 72 0.251
31 0.00 21 12.2 17.8 3.2 51.6 0.51 0.205 71 0.249
32 0.00 21 11.8 18.0 25 51.7 0.63 0.204 71 0.248
33 0.00 22 125 18.4 2.9 51.2 0.71 0.212 76 0.266
34 0.00 21 119 17.8 2.1 51.3 0.47 '0.198 69 0.243
35 0.00 21 12.0 18.0 26 51.5 0.67 0.207 74 0.258
36 0.00 22 12.7 18.5 23 51.1 0.58 0.212 75 0.262
37 0.00 22 - 124 18.4 3.0 51.6 0.58 0.213 74 0.259
Average 21 119 17.8 4.9 50.0 0.76 0.195 68 0236

Total number of blows analyzed: 34
Time Summary
Drive 38 seconds 8:41:06 AM - 8:41:44 AM (12/4/2007) BN 4 - 37

Volume 1, Rev. 0 - 7/10/08
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MACTEC Engineering and Consulting, Inc. - Case Method Results

EXCELON VICTORIA COL SITE - Boring B-2156; 40' - 41.5' Sample

Test date: 4-Dec-2007
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MACTEC Engineering and Consulting, Inc.

Page 1 of 1

Case Method Results PDIPLOT Ver. 2008.1 - Printed: 7-Jan-2008
EXCELON VICTORIA COL SITE - Boring B-2156; 40°' - 41.5' Sample Hammer ID: 263048; CME 750 ATV (BRAY)
OP: KBM Test date: 4-Dec-2007
AR: 1.19in"2 SP:  0.492 k/ft3
LE: 48.501t EM: 30,000.0 ksi
WS: 16,807.9 fis JC: 0.70

FMX: Maximum Force

VMX: Maximum Velocity
CSX: Max Measured Compr. Stress
TSX: Tension Stress Meximum

BPM: Blows per Minute

DFN: Final Displacement
EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL# depth FimMxX VMX csX TSX BPM DFN EF2 ~ ETR EMX
ft kips fls ksi ksi * in k-ft (%) k-ft
2 0.00 22 11.9 18.4 14.3 1.9 1.86 0.189 64 0.223
3 0.00 21 11.8 17.8 12.9 53.2 1.55 0.184 63 0.219
4 0.00 22 12.0 18.7 13.6 53.1 1.52 0.202 70 0.244
5 0.00 23 12.1 19.2 123 523 1.49 0.214 72 0.254
6 0.00 22 124 18.8 12.0 52.5 1.53 0.211 72 0.254
7 0.00 21 11.9 17.9 12.0 52.8 112 0.197 67 0.234
8 0.00 23 125 191, 123 62.5 1.36 0.210 73 0.255
9 0.00 23 131 19.4 121 52.2 1.58 0.211 76 0.267
10 0.00 23 135 19.1 11.5 524 1.40 0.211 74 0.258
11 0.00 22 123 18.9 107 526 1.02 0.210 69 0.242
12 0.00 22 13.0 18.6 9.9 52.5 1.10 0.201 70 0.247
13 0.00 23 12.3 19.2 112 519 133 0.205 72 0.253
14 0.00 22 12,5 18.7 10.6 52.5 1.16 0.207 72 0.253
15 0.00 23 12.3 19.0 10.0 522 1.16 0.211 74 0.258
16 0.00 22 12.7 18.1 10.4 52.5 0.96 0.206 73 0.254
17 0.00 22 127 18.8 9.8 52.7 1.04 0.218 76 0.265
18 0.00 21 122 17.8 8.5 52.2 0.69 0.195 68 0.239
19 0.00 21 12.8 17.7 8.9 52.4 1.06 0.203 73 0.255
20 0.00 22 12.5 18.2 8.4 51.9 0.7 0.205 71 0.248
Average 22 124 18.6 12 49.8 1.25 0.205 71 0.249
Total number of blows analyzed: 19
Time Summary
Drive 21 seconds 9:02:33 AM - 9:02:54 AM (12/4/2007) BN 2-20

Volume 1, Rev. 0 - 7/10/08
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MACTEC Engineering and Consulting, Inc. - Case Method Results

EXCELON VICTORIA COL SITE - Boring B-2156; 45' - 46.5' Sample

Test date: 4-Dec-2007
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MACTEC Engineering and Consulting, Inc.

Page 1 of 1

Case Method Results PDIPLOT Ver. 2008.1 - Printed: 7-Jan-2008
EXCELON VICTORIA COL SITE - Boring B-2156; 45' - 46.5' Sample Hammer ID: 263048; CME 750 ATV (BRAY)
OP: KBM Test date: 4-Dec-2007
AR: 1.19in"2 SP:  0.492 kft3
LE: 61.50ft EM: 30,000.0 ksi
Ws: 16,807.9 fis JC: 0.70

FMX: Maximum Force

VMX: Maximum Velocity

CSX: Max Measured Compr. Stress
TSX: Tension Stress Maximum
BPM: Blows per Minute

DFN: Final Displacement
EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL# depth FMX VMX (o574 TSX BPM DFN EF2 ETR EMX
ft kips fls ksi ksi e in k-t (%) k-ft
6 0.00 24 124 19.8 136 1.9 1.50 0.205 72 0.252
7 0.00 22 12.3 18.7 11.9 52.2 1.78 0.192 69 0.243
8 0.00 23 133 19.1 13.2 514 1.76 0.200 73 0.256
] 0.00 23 12.8 19.5 121 50.9 1.42 0.198 73 0.256
10 0.00 23 13.2 19.6 11.2 51.5 1.15 0.200 72 0.253
11 0.00 21 12.2 18.0 11.3 51.0 0.87 0.191 66 0.231
12 0.00 22 12.2 188 11.2 51.4 1.25 0.195 70 0.246
13 0.00 23 11.9 19.2 123 51.3 1.15 0.194 71 0.248
14 0.00 22 12.2 18.7 11.1 51.1 1.14 0.193 70 0.245
15 0.00 23 11.9 19.1 10.6 51.3 1.18 0.189 70 0245
16 0.00 22 12.1 18.2 “10.5 50.9 0.80 0.190 68 0.239
17 0.00 23 12.0 19.3 10.1 51.7 0.84 0.195 71 0.248
18 0.00 23 12.1 19.3 9.4 51.2 0.86 0.190 70 0244
19 0.00. 23 12.2 19.3 9.1 51.3 0.90 0.196 72 0251
20 0.00 .23 11.8 19.2 7.8 51.2 0.89 0.185 70 0.245
21 0.00 24 125 20.2 9.1 51.4 0.86 0.211 76 0.266
22 0.00 23 12.0 19.3 8.2 50.7 1.07 0.195 73 0.254
23 0.00 23 . 12.0 19.0 8.0 51.5 0.99 0.194 71 0.249
24 0.00 24 12.9 2041 8.5 51.6 0.97 0.210 76 0.268
25 0.00 23 126 19.6 7.9 511 0.91 0.208 76 0.264
26 0.00 22 116 18.8 58 51.6 0.69 0.187 67 0.234
27 0.00 22 12.3 18.3 6.1 50.7 0.75 0.194 69 .0.243
28 0.00 22 11.8 18.2 6.7 50.8 0.48 0.182 65 0.227
29 0.00 22 11.8 18.2 5.6 51.5 0.568 0.186 67 0.233
Average 23 12.2 19.1 9.6 49.2 1.03 0.195 71 0.248
Total number of blows analyzed: 24
Time Summary
Drive 27 seconds

Volume 1, Rev. 0 - 7/10/08

9:16:11 AM - 9:16:38 AM (12/4/2007) BN 6 - 29
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MACTEC Engineering and Consulting, Inc.
Case Method Results

EXCELON VICTORIA COL SITE - Boring B-2156; 50' - 51.5' Sample

Page 1 of 1
PDIPLOT Ver. 2008.1 - Printed: 7-Jan-2008

Hammer ID: 263048; CME 750 ATV (BRAY)

OP: KBM Test date: 4-Dec-2007
AR: 1.1 g 21"2 SP:  0.492 k/ft3
LE: 565 EM: 30,000.0 ksi
WS: 16,807.9 fis JC: 0.70

FMX: Maximum Force

VMX: Maximum Velocity

CSX: Max Measured Compr. Stress
TSX: Tension Stress Maximum
BPM: Blows per Minute

DFN: Final Displacement
EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL# depth FMX VMX csX TSX BPM DFN EF2 ETR EMX
ft kips fls ksi ksi o in k-ft (%) k-ft

3 0.00 25 12.5 21.0 121 4.0 1.50 0.213 77 0.270
4 0.00 24 12.4 20.0 1.5 52.6 0.98 0.195 69 0.241
5 0.00 25 12.9 20.8 12,6 52.7 1.04 0207 73 0257
6 0.00 24 12.2 2041 11.0 52.3 1.02 0.206 74 0.259
7 0.00 25 12.6 2141 11.6 521 0.88 0.223 79 0277
8 0.00 25 122 20.7 9.9 51.7 0.66 0.202 71 0.249
9 0.00 25 13.0 213 10.3 52.2 125 0.211 80 0.281
10 0.00 24 12.6 205 9.5 52.4 0.96 0.198 73 0.256
" 0.00 24 117 20.3 9.1 525 0.53 0.194 68 0.237
12 0.00 24 13.4 19.8 9.8 52.1 1.03 0.205 77 0.268
13 0.00 24 13.4 19.9 9.7 52.4 1.13 0.209 79 0.276
14 0.00 24 13.0 20.5 9.8 524 0.67 0.211 75 0.262
15 0.00 25 12.4 214 9.2 52.1 0.83 0.209 78 0.271
16 0.00 24 12.6 20.0 7.9 52.1 0.82 0.200 74 0.258
17 0.00 27 13.2 224 8.8 52.1 1.01 0.230 87 0.304
18 0.00 24 12.8 203 77 523 0.85 0217 81 . 0.285
19 0.00 24 12.4 201 74 52.3 0.69 0.204 75 0.264
20 0.00 26 12.8 215 74 522 0.86 0.216 82 0.286
21 0.00 25 12.7 20.9 6.5 51.7 0.85 0.211 80 0.281
22 0.00 24 124 206 6.0 52.7 0.81 0211 80 0.281
23 0.00 25 12,5 214 6.6 52.1 0.64 0204 75 0.262
24 0.00 24 12.8 20.2 6.2 51.8 0.78 0.203 77 0.269
25 0.00 26 12.8 215 5.5 522 0.67 0.211 80 0.281
26 0.00 24 12.5 20.3 5.9 522 0.82 0.212 80 0.279
27 0.00 25 12.8 212 5.7 522 0.56 0.208 v 0.270
28 0.00 26 12.6 217 5.6 52.2 0.81 0.216 82 0.288
28 0.00 26 127 21.5 48 519 0.70 0.210 78 0.274
30 0.00 25 12.2 21.0 5.6 522 0.62 0.198 74 0.257
31 0.00 24 121 20.3 4.9 51.8 073 0.202 76 0.267
32 0.00 26 12.8 21.7 5.3 52.5 0.80 0215 82 0.288
33 0.00 25- 12.1 21.0 5.0 51.9 0.51 0.198 74 0.257
34 0.00 25 12.0 20.9 4.9 52.1 0.56 0.196 72 0.253
Average 25 12.6 20.8 79 50.7 0.83 0.208 4 0.269

Time Summary

Drive

36 seconds

Volume 1, Rev. 0 - 7/10/08

Total number of blows .analyzed: 32

9:34:29 AM - 9:35:05 AM (12/4/2007) BN 3- 34
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MACTEC Engineering and Consulting, Inc.
Case Method Results

EXCELON VICTORIA COL SITE - Boring B-2156; 55' - 56.5' Sample

Page 1 of 1
PDIPLOT Ver. 2008.1 - Printed: 7-Jan-2008

Hammer ID: 263048; CME 750 ATV (BRAY)

OP: KBM Test date: 4-Dec-2007
AR: 1.19inA2 SP:  0.492 kfft3
LE: 61.50 ft EM: 30,000.0 ksi
WS: 16,807.9 fis JC: 0.70

FMX: Maximum Force

VMX: Maximum Velocity
CSX: Max Measured Compr. Stress
TSX: Tension Stress Maximum

BPM: Blows per Minute

DFN: Final Displacement
EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL# depth FMX VMX csX TSX BPM DFN EF2 ETR EMX
ft kips fls ksi ksi bl in k-ft (%) k-ft
3 0.00 23 13.2 19.7 14.5 4.0 0.96 0.217 78 0.275
4 0.00 24 13.0 201 11.6 525 0.78 0.216 78 0.272
5 0.00 23 13.2 1.0 11.8 51.3 0.96 0.202 73 0.255
6 0.00 23 12.2 19.3 12,5 522 0.80 0.200 71 0.248
7 0.00 22 124 184 1.3 52.0 0.96 0.198 g 71 0.249
8 0.00 24 13.2 20.2 11.8 521 0.82 0.209 73 0.256
9 0.00 23 12.8 18.8 12.8 51.7 0.66 0.205 70 0.245
10 0.00 23 132 19.4 128 52.2 1.14 0212 7 0.270
11 0.00 23 12.8 18.7 124 519 0.79 0.207 . 72 0.252
12 0.00 23 12.4 19.3 115 51.8 0.86 0.205 73 0.254
13 0.00 23 12.5 19.6 8.9 52.0 0.66 0.204 71 0.249
14 0.00 24 131 19.8 9.3 51.7 0.72 0.206 72 0.253
15 0.00 24 13.0 198 7.8 51.8 092 0.210 77 0271
16 0.00 24 12.8 18.8 7.8 52.1 0.57 0.207 74 0.260
17 0.00 23 12.4 19.6 7.4 51.7 0.56 0.199 71 0.247
18 0.00 23 12.7 19.4 6.5 527 ° 0.91 0.210 7 0.270
19 0.00 24 134 19.9 8.5 51.5 1.10 0.208 78 0.276
20 0.00 24 126 20.1 6.2 51.7 0.76 0.208 73 0.257
21 0.00 23 128 19.7 7.4 52.2 0.40 0.204 71 0.248
22 0.00 23 12.4 19.56 6.5 52.0 0.54 0.205 73 0254
23 0.00 24 13.5 19.8 5.6 52.0 143 0.220 87 0.305
24 0.00 22 12.4 18.8 5.3 51.8 0.35 0.206 7 0.248
25 0.00 23 12.8 19.0 5.0 51.6 0.67 0.208 76 0.267
26 0.00 23 1286 191 4.7 52.0 0.63 0.207 77 0.270
27 0.00 22 126 18.2 5.0 51.9 0.49 0.185 72 0.252
28 0.00 23 13.0 193 6.1 51.8 0.57 0.212 77 0.271
29 0.00 23 125 19.3 4.7 515 0.56 0.200 73 0.256
30 0.00 23 13.5 19.7 6.2 5§22 0.70 0.207 - 76 0.267
31 0.00 22 125 18.7 53 51.6 0.44 0.203 75 0.262
32 0.00 23 120 197 55 51.7 0.73 0.199 75 0.263
33" 0.00 22 12.8 18.6 5.1 519 045 0.201 74 . 0.259
34 0.00 24 127 20.3 58 51.7 0.66 0.209 78 0.274
35 0.00 23 11.9 192 45 517 0.42 0.197 74 0.257
36 0.00 24 126 20.1 5.8 51.9 0.74 0.202 76 0.265
37 0.00 23 12.8 19.7 45 51.7 0.44 0.207 77 0.269
38 0.00 24 13.2 19.8 5.0 52.0 0.40 0.208 77 0.269
39 0.00 23 13.3 194 5.0 51.6 0.51 0.204 76 0.265
40 0.00 24 133 203 5.7 52.1 0.80 0.220 83 0.291
4 0.00 24 11.8 19.9 4.1 517 0.65 0.196 72 0.251
Average 23 12.8 19.5 76 50.7 0.70 0206 . 75 0.262
Total number of blows analyzed: 39 .
Time Summary
Drive 44 seconds

Volume 1, Rev. 0 - 7/10/08

9:57:15 AM - 9:57:59 AM (12/4/2007) BN 3 -41

Page 576 of 588

DCN# EXE805



Mearch 14, 2008

Memorandum to Fil
From: Steve Kiser%
Reviewed By: Kathryn White AW 3/14108

Subject: Report of SPT Energy — MACTEC Raleigh CME 45 Track
' Hammer Serial No. MEC-13 Automatic Hammer
WORK INSTRUCTION 19
Exelon COL Project
Victoria County, Texas
MACTEC Project No. 6468-07-1777

~ Kyle Miller, of MACTEC Engineering and Consulting, Inc. (MACTEC), performed energy

measurements on the drill rig at the subject site per the referenced Work Instructions. This
memorandum summarizes the field testing activities and presents the results of the energy
measurements.

SPT Energy Field Measurements

SPT energy measurements were made on December 3, 2007, during drilling of Boring B-2165 at
the referenced site. The testing was performed from approximately 2:35 to 3:30 PM under partly
cloudy skies and a temperature of about 60 degrees Fahrenheit. The borings were drilled with
personnel and equipment from the Raleigh office of MACTEC. The drilling equipment consisted
of a CME 45 model track-mounted drill rig with an SPT automatic hammer. The drilling tools
consisted of AW-J-sized drilling rods and a 2-foot long split tube sampler. Mud rotary drilling -
techniques were used to advance the borings below the depth at which groundwater was
encountered at the time of energy testing. The drill rig operator during sampling was Mr. Donnie
Rhodes. Energy measurements were recorded during sampling at the depth intervals shown in
Table 1. ' .

The energy measurements were performed with a Pile Driving Analyzer (PDA) model PAX
(Serial No. 3622L), and calibrated accelerometers (Serial Nos. X990 and K983) and strain gages
(Serial Nos. AW #75/1 and AW#75/2): A -steel drill rod, 2 feet long and instrumented with
dedicated strain gages, was insérted at the top of the drill rod string immediately below the SPT
hammer. The inserted rod was also instrumented with two piezoresistive accelerometers that

" were bolted to the outside of the rod. The instrumented rod insert had a cross-sectional area of

approximately 1.19 square inches and an outside diameter of approximately 1.75 inches at the
gage location. The drill rods included in the drill rod string were hollow rods in 5 to 10 foot long
sections, with an outside and inside diameter of approximately 1.75 and 1.375 inches,
respectively. The recommended operation rate of the hammer is not known. Due to the closed
hammer system, the hammer lubrication condition and anvil dimensions could not be observed.

Calibration Records

The calibration records for all the above are filed in DCN EXE 315,

12 Pages Total
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SPT Energy Measurements —Exelon COL Project March 14, 2008
MACTEC Project No. 6468-07-1777 Page 2

Calculations for EFV

The work was done in general accordance with ASTM D 4633-05. The strain and acceleration
signals were converted to force and velocity by the PDA, and the data was interpreted by the
PDA according to the Case Method equation. The maximum energy transmitted to the drill rod
string (as measured at the location of the strain gages and accelerometers) was calculated by the
PDA using the EFV method equation, as shown below:

EFV=[F(t) * V() * dt

‘Where: EFV = Transferred energy (EFV equation), or Energy of FV
F(t) = Calculated force at time t
V(t) = Calculated velocity at time t

The EFV method of energy calculation is recommended in ASTM Standard D4633-05. The EFV
equation, integrated over the complete wave event, measures the total energy content of the event
using both force and velocity measurements. The EFV values associated with each blow analyzed
are tabulated in the attached PDIPLOT tables and are also shown graphically in the PDIPLOT
charts. : :

Calculations for ETR

The ratio of the measured transferred energy (EFV) to the theoretical potentialv energy of the SPT
-system (140 1b weight with the specified 30 inch fall) is the ETR. The ETR values (as percent of
the theoretical value) are shown in Table 1. '

Comparisbn of ETR to Typical Energy Transfer Ratio Range

“Based on a research report published by the Florida Department of Transportation (FDOT)
(Report WPI No. 0510859, 1999), the average ETR measured for automatic hammers is 79.6%.
The standard deviation was 7.9%; therefore, the range of ETRs within one standard deviation of
the average was reported to be 71.7% to 87.5%. This range of ETRs was also consistent with
other research that was cited in the FDOT research paper; however, maximum and minimum
ETR values of up to 98% and 56%, respectively, were reported in the literature. The ETR values
shown in Table 1 are generally within the range of typical values for automatic hammers as
reported in the literature.

Discussion

Based on the field testing results, observations from the SPT energy measurements are
summarized below:

e The data obtained by the PDA are consistent between individual hammer blows
and between the sample depths tested. In general, the first and last one (and
sometimes two) hammer blow records recorded by the PDA produced poor quality
data (which is relatively common) and, as such, the record(s) was(were) not used in
the data reduction.

e The average energy transferred from the hammer to the drill rods for each
individual depth interval using the EFV method ranged from 296 foot-pounds to
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SPT Energy Measurements —Exelon COL Project March 14, 2008
MACTEC Project No. 6468-07-1777 Page 3

302 foot-pounds. These average energy transfers correspond to energy transfer
ratios (ETR) of 85% to 86% of the theoretical energy (350 foot-pounds) of the SPT
hammer. )

e The average at each depth interval was calculated as the transferred energy for each
analyzed blow of the depth intervals divided by the total number of hammer blows
analyzed. The overall average energy transfer of the SPT system (for all the depth
intervals tested) was 298.2 foot-pounds, with an average ETR of 85.2%.

Attachments: Page 4 Table 1 - Summary of SPT Energy Measurements ~ 1 Page
Page 5 Work Instruction — DCN EXE 19 —1 Page
Page 6 Record of SPT Energy Measurement ~ 1 Page
Pages 7 - 12 PDIPLOT Output — 6 Pages
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TABLE 1
SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D4633-05)
' : Exelon COL Project
Victoria County, Texas
MACTEC Project No. 6468-07-1777
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g = B 2 8 3 82
g . 5 | & 3 S s | .5 | & 2 B
g g g & 8 g g g g 4 § &% < 3
i 5 X ICI < A 3 52 e | 553 | §F
8 & < o & & ¢ s = 93 8 =
g e E M ey "'5‘ g Eﬂ sn:;\
®a S < g X
K / | = B Z A | <
MEC-13 . T 235-250 4.5-8 17 302 86.3%
(CME4s5 | MACIEC El‘]’“:l“e' B-2165| AW-J | 12/3/2007 | 28.6-30.1 5-5-7 17 296 84.6%
Track) Raleigh oces 33.5-35.0 6-8-10 21 297 84.9%
Average for Rig: 298.2 85.2%

"Measured Energy is energy based on the EFV. method, as outlined in ASTM D4633-05, for each blow recorded by the PDA. In some cases, the initial and final
one to two blows produced poor quality data, and were not used to calculate the Average Measured Energy.

EFV = EMX * 1000 lbs/kip, where EMX equals the maximum transferred energy measured by the PDA (see attached PDA data).
PEnergy Transfer Ratio is the Measured Energy divided by the theoretical SPT energy of 350 foot-pounds (140 pound hammer falling 2.5 fee).
The average ETR values may differ slightly and insignificantly from those in the PDIPLOT tables due to roundoff. - |

Prepared By: % ‘ Date: Z~4-0% ) Checked By: WAW Date:  3J14lo8
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MACﬁEC Engineering and Consulting, Inc.

Work Instruction No. 19
Exelon COL Project

IACTEC Project 6468-07-1777

Issued To: Stephen E. Xiser. Kyle B. Miller Rev. No. 0

Issued By: Kathryn A. White

Date:  8-19-07

Valid From:__ 8-19-07

To: 8-19-08

Task Description: Perform SPT Har

nmer Energy Measurements

Applicable Techmical Procedures
revision), Bechtel Engineering Specii
05. Copies of the Work Plan and Bec
of ASTM procedure are attached.

Specific Instructions (note attachm
accordance with ASTM D 463
both AW and NW drill rods, e;
assignment sheet provided by
energy measurement report co

or Plans, or other reference: Geotechnical Work Plan (current
fcation 25352-102-3PS-CY00-00001, Rev 000, and ASTM D 4633-

hte] Engineering Specification are provided in the Site Office. A copy

ents where necessary): Energy measurement will be performed in
3-05 at borings and depths selected by Bechtel. For drill rigs using
hergy measurements must be made for both rod types as indicated in
Site Coordinator prior to start of work. Prepare and submit an
taining information described in Section 8 of ASTM D 4633-05.

Special Instructions (note attachments where necessary): If changed conditions are encountered contact

Project Manager and Project

incipal Engineer immediately.

Report Format: Standard MACTEQ forms provided by Project Manager and Project Principal Engineer.

Specific Quality Assurance Proced
25-1; current revisions apply
Hold Points or Witness Points:

es Applicable: MACTEC QA Manual, QAPD, HASP and QAP-

¢ Calibration information i$ submitted to Bechtel
e Deviations from QAPD/HASP/Work Plan

Records: All records generated shall be cons_idered QA Records.

Reviewed and Approved by: (Note

Only one signature is required for issuance)

Project Manager: Date:

Project Principal Engineer: o = Date:

Site Manager/Coordinator: Date; SF—22-< 7
Pages: 3 DCN:_EXE

Volume 1, Rev. 0 - 7/10/08
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ZMACTEC

2801 YORKMONT ROAD, SUITEA00 D CHARLOTTE, NC 28208
Telephone: (704) 357-8600 / Facsimile: (704) 357-8638

RECORD OF SPT ENERGY MEASUREMENT

GENERAL INFORMATION ' DEH.L RIG DATA
PROJECT: Exelon 2 (Victoria) COL Site fmake: CME
LOCATION: Victoria, Texas JmopeL: s
PROJECT NO.: 6468-07-1777 |seriaL no.: MEC-1?3
DATE: lz/3/zec? HAMMER TYPE: Avtoe
WEATHER: Y, Clovdy ~ GO~ {ROPE CONDITION: N/A
liusPECTOR: Kyle Miller : Irop sze: AW-F
|brILLING comPAnY:  MACTEC Ino.oF suEAVES:  [N/A
BORING DATA
|oriNG NUMBER: G- 2l65" ;
DEPTH DRILLED: 23,57 4p 35
TIME DRIVEN: 2009 - o 3. 30pm
|ric oPERATOR: Denny " Rlwodeg [
HAMMER OPERATOR: / N/A
PDA PAK SERIAL NO.: 3622L
INSTR. ROD AREA: J9.42
acceLseruaLnos: | K990 . K9£3 *
STRAIN SERIAL NOS. IDAW-] [ 25442
SAMPLE | SpT | DEPTH | SPT | SAMPLE| sSPT | DEPTH | SPT | sAaMPLE| sPT | pEPTH | sev
DEPTH | N-VALUE | cont. | NVALUE | DEPTH | N-VALUE| ocont. | NVALUE| DEPTH | NvALUE| cont. | NvALUE
{fast) (bpf) {feet) {bpf) (feet) (bpf) (fast) (bpf) (feet) (bpf) (foet) {bpf)
Z 3 [ .9 1:‘—.5 ‘ZZ'
28.5 [5-5-7
33.9 |o-8-I0
REMARKS:|
A} o/i
Volume 1, Rev. 0 - 7/10/08 o Page 582 of 588 DCN# EXE805
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PDIPLOT Ver. 2008.1 - Printed: 11-Mar-2008
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MACTEC Engineering and Consulling, Inc. - Case Method Results

EXCELON VICTORIA COL SITE - BORING B-2165; 23.5' - 25' SAMPLE

Test date: 3-Dec-2007

C5X (ksi) DFN (in) ETR (%))
Max Measured Compr, Stress Final Displacement Energy Transfer Ratio
10 20 30 40 0.0 0.5 1.0 1.5 20 0 25 50 75 100
5 10 16 20 O 1 5 30 45 60 0.000 0.087 0.175 0.262 0.350
o EMX (k-ft) ————
TSX (ksi BPM ()
Tenslo(n SZress Maximum Blows per Minute Max Transferred Energy



MACTEC Engineering and Consulting, Inc.

Page 1 of 1

Case Method Results PDIPLOT Ver. 2008.1 - Printed: 11-Mar-2008
EXCELON VICTORIA COL SITE - BORING B-2165; 23.5' - 25' SAMPLE HAMMER ID: MEC-13; CME 45 TRUCK (RHODES)
OP: KBM Test date: 3-Dec-2007
AR: 1.191n%2 SP:  0.492 kfft3
LE: 32.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 070
CSX: Max Measured Compr. Stress \. FMX: Maximum Force

TSX: Tension Stress Maximum
DFN: Final Displacement
BPM: Blows per Minute

FVP: _Force/Velocity proportionality

EF2: Energy of FA2
ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL# depth CSX TSX DFN BPM FVP FMX EF2 ETR EMX
ft ksi ksi in b 1] kips k-ft {%) k-ft
3 0.00 20.95 16.55 1.27 18.7 0.75 25 0.252 75 0.263
4 0.00 21.96 16.06 1.73 520 0.70 26 0.283 86 0.301
5 0.00 21.98 14.88 2.02 85.1 0.73 26 0.286 88 0.309
6 0.00 22.55 15.71 1.66 55.7 0.74 27 0.289 86 0.303
7 0.00 22.38 14.07 1.79 55.6 0.72 27 0.286 87 0.305
8 0.00 2227 14.05 1.60 55.3 0.73 27 0.285 88 0.306
9 0.00 22,18 12.82 1.52 55.1 0.71 26 0.288 88 0.309
10 0.00 2214 15.20 1.27 55.5 0.71 26 0.288 87 0.305
11 0.00 22.09 14.12 1.32 55.3 0.71 26 0.285 88 0.308
12 0.00 21.64 13.85 0.98 55.1 0.72 26 0.280 87 0.303
13 0.00 21.96 13.97 0.83 55.5 0.72 26 0.290 87 0.305
14 0.00 21.91 14.00 0.86 555 072 | 26 0.286 86 0.302
15 0.00 21.68 13.37 0.82 851 0.72 26 0.287 85 0.298
16 0.00 22.21 13.31 0.97 55.4 0.72 26 0.287 88 0.306
17 0.00 21.48 12.75 0.84 55.2 0.72 26 0.284 87 0.303
18 0.00 21.98 12.42 0.79 55.5 0.72 26 0.285 86 0.300
19 0.00 21.69 12.63 0.83 55.3 0.74 26 0.286 87 0.304
Average 21.94 1410 1.25 53.0 0.72 26 0.285 86 0.302
Total number of blows analyzed: 17
Time Summary
Drive 17 seconds 2:38:50 PM - 2:30:07 PM (12/3/2007) BN 3-19
Volume 1, Rev. 0 - 7/10/08 Page 584 of 588 DCN# EXE805



MACTEC Engineering and Consulting, Inc. - Case Method Resuits

PDIPLOT Ver. 2008.1 - Printed: 11-Mar-2008 Test date: 3-Dec-2007
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EXCELON VICTORIA COL SITE - BORING B-2165; 28.5' - 30' SAMPLE

CSX (ksi) DFN (in) ETR (%)) ———
Max Measured Compr. Stress Final Displacement Energy Transfer Ralio
10 20 30 40 0.0 0.5 1.0 1.6 20 0 - 25 50 75 100
0
_— ]
5 , £

10
5. oy
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b -

N 15
u
m
b 4
e
r .

20

25

30

5 10 16 20 0 16 30 45 60  0.000 0.087 0.175 0.262 0.350
TSX (ksi) BPM (*) EMX (k-ft)

E Tension Stress Maximum Blows per Minute Max Transferred Energy



MACTEC Engineering and Consulting, Inc. Page 1 of 1
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 11-Mar-2008
EXCELON VICTORIA COL SITE - BORING B-2165; 28.5' - 30' SAMPLE HAMMER ID: MEC-13; CME 45 TRUCK (RHODES)
OP: KBM Test date: 3-Dec-2007
AR: 1.181n*2 SP:  0.492 k/ft3
LE: 36.00ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 070

CSX: Max Measured Compr. Stress
TSX: Tension Stress Maximum
DFN: Final Displacement

BPM: Biows per Minute

FVP;_Force/Velocity proportionality

FMX: Maximum Force

EF2: Energy of F2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL# depth CcsX TSX DFN BPM FvP FMX EF2 ETR EMX

ft ksi ksi < in * i kips k-ft (%) k-ft

4 0.00 19.88 13.78 © 207 4.5 0.60 24 0.250 83 0.291

5 0.00 20.35 13.27 1.96 45.1 0.63 24 0.256 84 0.204

6 0.00 20.19 13.41 1.42 42.8 0.58 24 0.256 83 0.290

7 0.00 18.68 13.50 1.14 423 0.57 22 0.236 76 0.267

8 0.00 19.79 13.97 1.14 40.0 0.57 24 0.252 81 0.283

9 0.00 19.75 14.56 1.25 43.5 0.57 24 0.259 84 0.294

10 0.00 20.38 14.01 0.86 447 0.58 24 0.269 85 0.299

11 0.00 20.84 14.08 0.84 49.5 0.59 25 0.273 86 0.301

12 0.00 19.57 13.03 1.00 52.0 0.57 23 0259 85 0.299

13 0.00 20.34 14.07 1.10 49.7 0.56 24 0.280 85 0.331

14 0.00 19.45 13.24 0.83 56.7 0.57 23 0.257 83 0.291

15 0.00 20.39 13.16 0.68 © 49.9 0.58 24 0.282 90 0.316
16 0.00 19.13 12.32 0.52 53.0 0.56 23 0.262 83 0.291

17 0.00 19.93 1217 0.57 52.5 0.56 24 0.265 85 0.298

18 0.00 19.78 12.08 0.45 50.9 0.54 24 0.266 86 0.300

19 0.00 18.84 11.62 0.64 53.2 0.55 22 0.257 84 0.294

20 0.00 19.19 11.68 0.59 50.9 0.55 23 0.261 85 0.298

Average 19.79 1347 1.00 46.0 0.57 24 0.261 85 0.296

’ Total number of blows analyzed: 17
Time Summary
Drive 20 seconds 3:11:35 PM - 3:11:55 PM (12/3/2007) BN 4 - 20
Volume 1, Rev. 0 - 7/10/08 Page 586 of 588 DCN# EXE805



MACTEC Engineering and Consulting, Inc. - Case Method Results

PDIPLOT Ver. 2008.1 - Printed: 11-Mar-2008 Test date: 3-Dec-2007
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EXCELON VICTORIA COL SITE - BORING B-2165; 33.5' - 35' SAMPLE

CSX (ksi) DFN (in) ETR «%»
Max Measured Compr. Stress Final Displacement Energy Transfer Ratio
10 20 30 40 0.0 0.5 1.0 1.5 20 0 25 50 75 100
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TSX (ksi) BPM (*) —— EMX (k-ft) ——

E Tenslon Stress Maximum Blows pér Minute Max Transferred Energy



MACTEC Engineering and Consulting, Inc. Page 1 of 1
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 11-Mar-2008
EXCELON VICTORIA COL SITE - BORING B-2165; 33.5' - 35" SAMPLE HAMMER ID: MEC-13; CME 45 TRUCK (RHODES)
OP: KBM Test date: 3-Dec-2007
AR: 1.19In"2 SP: 0.492 kft3
LE: 42,00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: _0.70

CSX: Max Measured Compr. Stress
TSX: Tension Stress Maximum
DFN: Final Displacement

BPM: Blows per Minute .

FVP: Force/Velocity proportionality

FMX: Maximum Force

EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL# depth CSX TSX DFN BPM FVP FMX EF2 ETR EMX
ft ksi ksi in bl 1 kips k-ft (%) k-ft
15 0.00 22.04 15.24 0.90 89.0 0.71 26 0.280 86 0.300
16 0.00 21.88 15.92 0.52 54.6 0.69 26 0.282 7 0.295
17 0.00 21.95 16.08 0.56 55.6 0.70 26 0.280 86 0.300
18 0.00 2220 16.36 0.59 549 0.70 26 0283 85 0.298
19 0.00 21.76 16.13 0.43 56.2 0.69 .26 0274 85 0.296
20 0.00 21.95 13.59 0.77 54.7 0.70 26 0.280 85 0.296
21 0.00 21.03 16.02 0.56 55.4 0.70 25 0.283 86 0.300
22 0.00 21.31 15.21 0.55 §5.1 0.72 25 0.281 87 0.305
23 0.00 21.54 14.95 0.44 55.1 0.67 26 0.287 . 87 0.305
24 0.00 21.34 15.27 0.30 55.5 0.66 25 0.276 84 0.294
25 0.00 21.45 15.29 0.01 55.3 0.67 26 0.277 82 0.287
26 0.00 21.57 14.28 0.19 54.8 0.67 26 0.279 84 0.294
27 0.00 21.04 13.00 -0.12 55.3 0.66 25 0.279 83 0.280
28 0.00 21.34 13.29 0.15 55.2 0.66 25 0.276 85 0.297
29 0.00 21.23 12.84 -0.03 55.6 0.66 25 0.272 86 0.300
30 0.00 2117 12.79 0.24 55.0 0.66 25 0.282 86 0.301
31 0.00 21.00 12.48 043 8§5.2 0.68 25 0.274 87 0.303
32 0.00 20.92 1247 0.09 55.5 0.67 25 0.275 84 0.292
33 0.00 21.64 11.41 -0.22 55.2 0.68 26 0.278 81 0.285
34 0.00 21.52 11.68 0.26 55.2 0.69 26 0.279 87 0.303
35 0.00 21.16 11.20 0.19 55.2 0.66 25 0.281 87 0.304
Average 21.48 14.01 0.32 56.8 0.68 26 0.279 85 0.297
Total number of blows analyzed: 21
Time Summary ]
Drive 22 seconds 3:25:45 PM - 3:26:07 PM (12/3/2007) BN 15-35
Volume 1, Rev. 0 - 7/10/08 Page 588 of 588 DCN# EXE805





