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Case Method Results PDIPI.OT Ver. 2008.1 - Printed: 11-Mar-2008
EXELON VICTORIA COL SITE - BORING 8-2169; 368.5' - 370' SAMPLE HAMMER 10: MEC-05; CME 550 ATV (BANKS)
OP:SEK Test date: 18-Dec-2007
AR: 1.49 inA2 SP: 0.492 k/ft3
LE: 374.00ft EM: 30,000 ksi
WS: 16.807.9 fls JC: 0.70
CSX: Max Measured Compr. Stress FMX: Maximum Force
TSX: Tension Stress Maximum EF2: energy of F"2
DFN: FInal Displacement ETR: Energy Transfer Ratio
BPM: Blows per Minute EMX: Max Transferred Energy
FVP: ForceNelocity proportionality
BL# depth CSX TSX DFN BPM FVP FMX EF2 ETR EMX

oft ksi ksi in D kips k-ft (%) k-ft
2 0.00 22.86 2.80 1.20 1.9 0.95 34 0.291 91 0.318
3 0.00 23.95 3.76 2.04 56.0 0.89 36 0.337 92 0.321
4 0.00 25.85 3.71 1.60 55.4 0.94 39 0.306 89 0.311
5 0.00 25.43 3.51 2.12 55.5 1.47 38 0.336 88 0.308
6 0.00 24.24 3.44 1.94 54.9 1.19 36 0.345 92 0.323
7 0.00 22.01 3.49 2.09 55.4 1.06 33 0.296 94 0.327
8 0.00 22.78 3.44 1.15 54.9 1.02 34 0.299 90 0.316
9 0.00 23.30 3.04 1.23 55.4 0.94 35 0.338 86 0.300
10 0.00 26.35 3.16 1.73 54.8 1.46 39 0.311 89 0.313
11 0.00 25.20 3.04 1.74 55.6 1.32 38 0.298 90 0.316
12 0.00 26.59 2.96 1.98 55.0 0.95 40 0.350 89 0.312
13 0.00 25.78 3.01 1.92 55.1 1.01 38 0.358 92 0.323
14 0.00 23.83 2.94 1.30 55.3 0.92 36 0.340 87 0.303
15 0.00 22.42 2.87 1.63 54.6 1.03 33 0.348 91 0.320
16 0.00 25.14 3.19 1.98 55.5 127 37 0298 93 0.324
17 0.00 24.78 3.05 1.51 54.8 0.88 37 0.310 91 0.318
18 0.00 24.04 2.71 1.97 55.5 1.17 36 0.300 94 0.328
19 0.00 26.64 2.64 1.53 54.7 0.97 40 0.300 90 0.316
20 0.00 25.26 2.71 1.21 55.4 0.99 38 0.352 8S 0.307
21 0.00 24.50 2.78 1.45 55.0 1.19 37 0.300 92 0.321
22 0.00 23.37 2.56 1.62 55.1 0.93 35 0.344 89 0.313
23 0.00 24.37 2.20 1.88 55.0 1.29 36 0.335 91 0.319
24 0.00 24.24 2.34 '-1.42 54.8 0.87 36 0.344- 90 0.315
25 0.00 23.27 2.24 1.84 55.4 1.17 35 0.301 92 0.323
26 0.00 23.54 2.36 1.12 55.0 1.26 35 0.339 87 0.303
27 0.00 23.19 2.46 1.03 54.8 1.21 35 0.341 87 ·0.305
28 0.00 23.28 2.18 1.15 55.0 1.22 35 0.338 86 0.303
29 0.00 24.30 2.22 1.44 55.2 1.40 36 0.332 86 0.302
30 0.00 22.36 2.16 1.05 54.8 1.16 33 0.332 86 0.299
31 0.00 22.79 2.33 1.15 54.6 0.91 34 0.333 87 0.305
32 0.00 23.80 2.16 1.18 54.9 1.38 35 0.337 86 0.303
33 0.00 23.08 229 0.97 54.6 0.91 34 0.340 88 0.308
34 0.00 24.09 1.86 1.05 55.0 0.91 36 0.302 80 0.281
35 . 0.00 22.17 2.05 0.76 54.9 1.11 33 0.338 86 0.300
36 0.00 20.72 1.83 1.42 55~1 1.08 31 0.326 87 0.303
37 0.00 23.22 1.97 1.27 54.8 1.05 35 0.336 90 0.315
38 0.00 23.36 2.08 0.54 54.9 1.38 35 0.327 82 0.287
39 0.00 22.49 2.20 0.91 54.4 0.92 34 0.335 87 0.303
40 0.00 "23.35 226 0.97 55.4 1.35 35 0.328 85 0.299

Average 23.89 2.67 1.44 53.7 1.11 36 0.326 89 0.311
Total number of blows analyzed: 39

Time Sum~ary
Drive 1 minute 6 seconds 3:57:05 PM- 3:58:11 PM (12/18/2007) BN 1-40
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MACTEC Engineering and Consulting. Inc. Page 1 of1
Case Method Results PDIPLOTVer. 2008.1 - Printed: 11-Mar-200a
EXELON VICTORIA COL SITE - BORING 8-2169; 378.5' - 380' SAMPLE HAMMER ID: MEC-05; CME 550 ATV (BANKS)
OP:SEK Test date: 18-Dec-2007
AR: 1.49In"2 SP: 0.492 klft3
LE: 384.00ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.70
CSX: Max Measured Compr. Stress FMX: Maximum Force
TSX: Tension Stress Maximum EF2: Energy of F"2
DFN: Final Displacement ETR: Energy Transfer Ratio
BPM: Blows per Minute EMX: Max Transferred Energy
FVP: ForceNelocfty proportionality
BL# depth CSX TSX DFN BPM FVP FMX EF2 ETR EMX

ft ksi ksi in ** D kips k...ft (%) k-ft
2 0.00 24.88 2.75 1.56 1.9 0.75 37 0.277 94 0.330
3 0.00 21.77 2.91 1.36 56.7 1.02 32 0297 90 0.315
4 0.00 25.68 2.93 1.16 56.3 0.75 38 0.295 85 0.298
5 0.00 25.55 3.06 1.70 55.6 0.84 38 0.300 89 0.313
6 0.00 2324 2.85 1.11 56.5 1.11 35 0.307 89 0.313
7 0.00 22.75 3.02 2.14 55.9 1.09 34 0.307 95 0.333
8 0.00 26.08 2.67 1.45 56.3 0.74 39 0.303 87 0.304
9 0.00 26.20 2.64 1.60 55.8 o.n 39 0.309 89 0.310
10 0.00 24.45 2.53 2.21 56.1 0.98 36 0.312 95 0.333
11 0.00 25.84 2.46 1.88 56.2 0.88 38 0.314 92 0.324
12 '0.00 24.96 2.54 1.37 56.1 0.73 37 0.302 87 0.304
13 0.00 23.69 2.21 1.31 56.0' 1.15 35 0.309 90 0.315
14 0.00 25.98 2.34 1.68 56.0 0.81 39 ,0.307 88 0.309
15 0.00 23.47 2.32 1.78 56.2 0.94 35 0.308 92 0.321
16 0.00 25.53 2.37 1.19 56.1 0.86 38 0.311 87 0.303
17 0.00 25.57 2.41 1.39 55.5 0.73 38 0.311 88 0.309
18 0.00 26.27 2.21 1.11 55.9 0.78 39 0.310 86 0.301
19 0.00 24.12 2.25 1.19 56.1 0.97 36 0.313 89 0.313
20 0.00 21.79 2.07 '1.04 55.8 1.04 32 0.299 87 0.306
21 0.00 25.85 2.17 1.17 56.0 0.73 39 0.307 85 0.299
22 0.00 25.62 2.22 1.38 56.3 0.83 38 0.310 87 0.304
23 0.00 25.88 1.89 0.97 55.7 0.74 39 0.304 84' 0.293
24 0.00 23.89 1.99 1.00 55.9 0.72 36 0.305 85 0.298
25 0.00 25.00 2.02 0.87 55.9 0.78 37 0.296 82 0.287
26 0.00 22.43 2.02 . 1.27 55.9 0.97 33 0.301 86 0.301
27 0.00 24.69 2.01 1.10 55.6 o.n 37 0.289 82 0.287
28 0.00 23.71 1.78 0.87 55.8 0.90 35 0.301 83 0.289
29 0.00 23.72 2.02 0.66 55.9 0.76 35 0.294 82 0.287
30 0.00 22.67 1.83 0.78 55.6 0.71 34 0296 82 0.286
31 0.00 20.99 1.92 0.80 55.8 1.05 31 0.299 84 0.293
32 0.00 23.04 . 1.85 1.13 . 55.6 0.73 34 0.297 85 0.297
33 0.00 21.17 1.95 1.22 56.2 1.16 32 0295 86 0.301
34 0.00 23.74 1.88 0.94 55.2 0.89 35 0.295 84 0.294
35 0.00 23.02 1.85 0.89 56.1 0.90 34 0298 82 0.288
36 0.00 23.20 1.86 0.83 55.6 0.90 35 0.299 83 0.290
37 0.00 23.79 1.77 0.86 55.7 0.83 35 0.299 82 0.287
38 0.00 20.80 1.82 1.36 55.4 1.07 31 0.300 87 0.306
39 0.00 23.72 1.85 1.31 55.7 0.82 35 0.299 85 0.298
40 0.00 21.21 1.68 1.20 55.6 1.02 32 0.300 87 0.304
41 0.00 21.67 1.76 0.93 55.5 1.19 32 0.296 85 0.299
42 0.00 21.05 1.63 0.76 55.7 1.18 31 0.294 85 0.297
43 0.00 21.79 1.65 0.94 55.5 0.98 32 0.296 85 0.299

i 44 0.00 22.99 1.64 1.60 55~5 0.73 34 0.278 86 0.302I 45 0.00 20.48 1.65 . 0.67 56.4 1.06 31 0.291 83 0.289
·i 46 0.00 23.32 1.62 1.25 55.5 0.75 35 0.297 86 0.301~

47 0.00 23.65 .1.55 0.52 55.6 0.76 35 0.292 82 0.287
48 0.00 22.35 1.60 0.96 55.6 0.73 33 0.292 85 0.296
49 0.00 23.18 1.59 1.07 55.8 o.n 35 0.290 81 0.285
50 0.00 23.78 1.58 1.20 55.2 0.78 35 0.295 84 0.295
51 0.00 20.65 1.43 0.85 55.6 1.08 31 0.298 82 0.288

Average 23.62 2.09 1.19 54.8 0.88 35 0.300 86 0.302
Total number of blows analyzed: 50

Time Summary
Drive 1 minute 18 seconds 5:48:46 PM - 5:50:04 PM (12/18/2007) BN 1 - 51
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March 14,2008

Memorandum to Filru ;/\
From: SteveKiser~
Reviewed By: Kathryn "White ~ \II aI ''fl 01

Subject: Report of SPT Energy - MACTEC Charlotte CME 75 Truck
Hammer SerialNo. MEC-09 Automatic Hammer
WORK INSTRUCTION 19
Exelon COL Project
Victoria County, Texas
MACTECProjectNo46468-07-1777

Kyle Miller and Steve Kiser, of MACTEC Engineering and Consulting, Inc. (MACTEC»)
performed energy measurements on the ~ rig at the subject site per" the referenced Work
Ins1ructions. This memorandum summarizes the field testing activities and presents the results of
~e energymeasurements. I •

SPT EnergyFieldMeasnrements

SPT energy measurements were made on December 4) 19, and 20, 2007, during drilling of
Borings B-2182A and B-2174A at the referenced site, The testing was performed at various times
(please refer to the data sheets) on December· 4 and 20 under SUDl1Y skies and a temperature of
about 60 to 70 degrees Fahrenheit, and at various times under cloudy skies and a temperature of
about 70 degrees Fahrenheit on December 19. The borings were drilled with personnel and
equipment from the Charlotte office ofMACTBC. The drilling equipment consisted ofa C:ME 75
model truck-mounted drill rig with an 8PT automatic hammer, The drilling tools consisted of
NW-J...sized drilling rods and a 2-foot long split tube sampler. Mud rotary drilling teClmiques
were used to advance the borings below the depth at which groundwater was encountered at the
time of energy testing. The drill rig operator dming sampling was Mr. Tony 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 cahorated accelerometers (Serial Nos. P5953 and P5992) and strain
gages (Serial Nos. NW#146/1 andNW146/2). A steel drill rod, 2 feet long and instromented with
dedicated strain gages, was inserted at the top of the drill rod string immediately below the 8PT
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 1.49 square inches and an outside diameter of approximately 2.625 inches at the
gage location. The drill rods included in the drill rod string on December 18 were hollow rods in
S to 10 foot long sections, with an outside and inside diameter of approximately 2.625 and 2.25
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 3154

15 Pages Total
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SPTEnergyMeasurements -Exelon COLProject
MACTECProject No. 6468-07-1777

Calculations for EFV

March 141 2008
Page 2

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 translnitted to the drill rod
string (as measured at the location of the strain gages and accelerometers) was calculated by the
PDA using the EFVmethod equation, as shown below:

EFV =JF(t) *Vet) *dt
Where: EFV = Transferred energy (EFVequation), or Energy ofFV

F(t) = Calculated force at time t
Vet) = Calculated velocity at time\t

TIle 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 ofthe event
using both force and velocity measurements. The EFV values associated witll each blow analyzed
are tabulated in the attached PDlPLOT 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 lb weight with the specified 30 inch fall) is the ETR. The ETR values (as percent of
the theoretical value) are shown inTable 1.

Comparison of ETR to Typical Energy Transfer Ratio Range

Based on a research report publish:ed -by the Florida Department of Transportation (FOOT)
(Report WPI No. 0510859~ 1999), the average ETR measured for automatic hammers is 79.6%.
The standard deviation was 7.9%; therefore, the range oiETRs within one standard deviation of
the average was reported to be 71.7% to 87.5%. This range ofETRs 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 tlle field testing results, observatiol1S from the SPT energy measurements are
summarized below:

• The data obtained by the PDA are consistent between individual hammer blows
and between the sample depths tested. In general, tIle fust 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.

• The average energy transferred from the hammer to the will rods for each
individual depth interval using the·EFV method ranged from 284 foot-pounds to

Volume 1, Rev. 0 - 7/10108 Page 4il9 of 588 DCN# EXE805



SPTEnergyMeasu1"e1nents -Exelon COL Project
MACTECProjectNo. 6468-07-1777

March 14,2008
Page 3

295 foot-pounds. These average energy transfers correspond to energy transfer
ratios (ETR) of 81% to 84% ofthe theoretical energy (350 foot-pounds) ofthe SPT
hammer.

• 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 8PT system (for all the depth
intervals tested) was 287.1 foot-pounds, with an average ErR of82.0%.

Attachments: Page 4 Table 1 - Summary ofSPT Energy Measurements - 1 Page
Page 5 Work Instruction - DeNEXE 19 - 1 Page
Pages 6 - 8 Record ofSPT Energy Measurement - 3 Pages
Pages 9 - 15 PDIPLOT Output - 7 Pages
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B..2182A 12/4/7007 358.4 - 359.9 50/0.5' 50 "295 84.3%
TonyWarren I -2174A NW-J 12/19/2007 478.8 - 480.3 .11 - 15 .: 18 . 44 287' 82.0% II

B 12/20/2007 498.6 - 500.1 . 38 - 36 - 50 124 ·284 81.1%
Avel'a2e for Rig: J 287.1 J 82.0%

TABLEt
SUlVll\iARY OF SPT ENERGY~SUREMENTS(ASTMD4633..0S)

Exelon COLProject
Viotoria County, Texas

MACTECProjectNo.6468-07...1777
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IlMeas\u·ed Energy is energy based on the EF~method, as outlined inASTMD4633-05, for each blow recorded by the PDA. In some cases, the initial and finaL
one to two blows producedpoor quality data, and were not used to calculate the AverageMeasuredEnergy.
EFV = EMX :t: 1000 Ibs/kip, where EIvIX equals the maximtun transferred energymeasured by the PDA (see attached PDA data).
bEp.ergy Transfer Ratio is theMeasw·ed Energy divided by the theoretical 8PT energy of350 foot-pounds (140 pound hal1.1Uler falling 2.5 feet).
The average ETRvalues may differ slightly and insignificantly fi·Olll those in the PDIPLOT tables due to roundoff.
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Work Instruction No. 19
Exelon COLProject

MAC C Engineering and Consulting, Inc.
CTEC Project 6468-07-1777

Issued TO:_.-;;;S.-::t~~:;...:=.:=.;=:.a..,;::..:..lot.:.:;..:::::..:..:.~:.::... ~Rev. No._.....O~_

Issued By: K.a AI White Date: 8-19-07

Valid From: 8-19-07 To: 8-19-08

Task Description: Perform SPTHa er EnergyMeasurements

A licable Technical Procedures or Plans or other reference: Geotechnical Work Plan (current
revision), Bechtel Engineering Speci cation 25352-102-3PS-CYOO-OOOOl, Rev OOO~ and AS1M D 4633-
05. Copies ofthe Work Plan and Bee tel Engineering Specification are provided in the Site Office. A copy
ofASTMprocedure are attaohed.

Specific Instructions (note attac nts where "necessary): Energy measurement will be perfonned 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, e ergymeasmements must be made for both rod' types as indicated in
assignment sheet provided b Site Coordinator prior to start of work. Prepare and submit an
energy measurement report co taining information descnbed in Section 8 ofASTMD 4633-05.

Special Instructions (note attachm ts where necessary): If changed conditions are encountered contact
ProjectManager and Project P "ncipal Engineer iImnediately.

Report Format: StandardMACIB forms providedbyProjectManager and Project Principal Engineer.

ecific ualitv Assurance Proced res A lieable: MACTEC QAManual, QAPD, HASP and QAP-
2~-1; CUlTent revisions apply

. Hold Points orWitness Points:

• Calibration information i
• Deviations from QAPD

Records: All records generated shall be considered QARecords.

Reviewed and Approved by: (Note Only one signature is required for issuance)

Project Manager: Date:

Project Principal Engineer: Date:

Site Manager/Coordinator: Date: §- ZL;)-~ 7

Pages: __'__
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Work Instruction No. 19 
Exelon COL Project 

MAC1 lEe Engineering and Consulting, Inc. 
1-IACTEC Project 6468-07-1777 

Issued To: 8teohen E. Kiser K, leBo Miller Rev.No. 0 

Issued By: Katlrrvn A. White Date: 8-19-07 

Valid From: 8-19-07 To: 8-19-08 

Task Descrietion: Perform 8PT Hat PIner Energy Measurements I 
ADPIicable Technical Procedures or Plans. or other reference: Geotechnical Work Plan (current 
revision), Bechtel Engineering Speci ~cation 25352-102-3PS-CYOO-OOOOl, Rev 000, and ASTM D 4633-
05. Copies of the Work Plan and Bec ~tel Engineering Specification are provided in the Site Office. A copy 
of ASTM procedure are attached. 

Seecific Instructions (note attachn: lents 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 A W and NW drill fOds, e fiergy measurements must be made for both rod· types as indicated in 
assignment sheet provided b) Site Coordinator prior to start of work. Prepare and submit an 
energy measurement report co taining information descnoed in Section 8 of ASTM D 4633-05. 

Seecial Instructions (note attachme: ts where necessary): If changed conditions are encountered contact 
Project Manager and Project P incipal Engineer immediately. 

Report Format: Standard MACI'BC forms provided by Project Manager and Project Principal Engineer. 

SRecJfic Onalltv Assurance Proced res ADDlicable: MACTEC QA Manual, QAPD, HASP and QAP-

2~-1; current revisions apply 

Hold Points or Witness Points: 

• Cah1rrationurronnationu submitted to Bechtel 
• Deviations from QAPDII ~SPIW ork Plan 

Records: All records generated shall be considered QA Records. 

Reviewed and Approved by: (Note Only one signature is requjred for issuance) 

Proj eet Manager: Date: 

Project Principal Engineer: ./1 Date: 

Site Manager/Coordinator: ~ ~ Date: .R-.2..C>-t::.-' 7 

Pages: ca DCN: EXE 
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·A·MP~CTEC
2801 YORKMONT ROAD, SUITE 100 0 CHARLOnE. NC 28208

Telephone: (704) 357-8600 1Facsimile: (704) 357-8638

RECORD OF SPT ENERGY MEASUREMENT
GENERAL INFORMATION DRILL RIG DATA

PROJECT: Exelon 2 (Victoria) COL Site MAKE: r'r..'11-
LOCATION: Victoria, Texas MODEL: 75
PROJECT NO.: 646B-07-1m SERIALNO~ M£(-o,
DATE: \2../ LJ'1-007- - HAMMER TYPE: .4 ...+"
WEATHER: c'dV\Y\." rv (",.,(9 Q T- ROPE CONDmON: NIl':
INSPECTOR: Kyle Miller f

RODS~ f.J'V-J-.Y
DRILUNG COMPANY: MftC-re.-<..- NO. OF SHEAVES: ·N/A

BORING DATA

BORING NUMBER: I<, ~ 2\Q'lA
DEPTH DRILLED: 35PJ,~ 1"0
tnME DRIVEN: 1:Il?PM +0
RIG OPERATOR: "I(') f\~ \t..},.J. rrtl\.
HAMMEROPERATOR: N/A
PDA PAl( SERIAL NO.: 3622L
lNSTR. ROD AREA: 1.L{C{,(\"Z-

ACCEL SERIAl. NOS.: ~q l\ 3; Cj "Pl ?
STRAIN SERIAL NOS.: il.flo NW'\ I 111\0 f.,1W"2.,

SAtIIPLE· SPT DEPTH SPT SAMPLE SPT DEPTH SPT SAMPLE SPT DEPTH SI'T

DE!'TH N·VALUE cant. N·VALUE DEPTH NoVALUE cant. N.VALUE DEPTH N-VAWE cont. N.vALUE
(feel) (bpf) (feel) (bpi) (feel) (bpi) (feet) (bpfJ (feel) (bafl (feel) (bpi)

3SQ.5 SO/ti'

REMARKS:
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. GENERAL INFORMATION DRILL RIG DATA

PROJECT: Exeton 2 (Victoria) COL Site MAKE: (ME
LOCAnON: Victoria. Texas MODa: 7t; 1l\1V\L
PROJECT NO.: 6468-07...1777 seRIAL NO.: MEt-o't
DATE: \~"I'·Di HAMMERTYPE: I'rlfTo"-lr1ll,
WEATHER: CL,oVD'1 70· ROPE CONDmON: N/A ..

rAJ
~Ivullt::f SlCVe 1,lSett . ROD SIZE: rJ¥J ..rINSPECTOR: -

DRlWNG COMPANY: M"c-TI:C CH~t.Pm NO. OF SHEAVES: N/A

BORING DATA

BORING NUMBER: '!>-l\1t.fA
DEPTH DRIl.l.ED: ~OD' fllttJ fJ€6
TIME DRIVEN: vAtfouS
RIG OPERATOR: l"N'1 wltlUt'J
HAMMER OPERATOR: N/A ..

PDA PAl< SERIAL NO.: 3622L
INSTR. ROD AREA: \.L\.~ ,"'"

ACCEL SERlAL NOS.: PS,,,) P~'2,.
STRAIN SERIAL NOS.: ,~t, NW ~ \ /1.,.

SAMPLE SPT DEPTH
..

SPT SAMPLE SPT DEPTH Spy SAMPLE SPTSPT DEPTH
DEPTH N-VAWE cont. N·VALUE DEPTH N·VALue cont. N-VAlUE DEPTH N-VALUE cont. N-VALUE
(feet) (bpf) (feet) (bpf) (feet) (bpf) (feet) (bpi) (feet) (bpI) (feet) (bpf)

Lf76.D I '\- ,S'~,&

~.!>'

J. ,.

..

REMARKS:
:

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

'MACTEC
2801 YORKMONT ROAD, SUITE 100 0 CHARLOTTE. NC 28208
\ !elephone: (704) 357..~600 I Facsimile: (704) 357-8638

RECORD OF SPT ENERGY·MEASUREMENT

Page 484 of 588 DCN# EXE805

i
I
i,

. !
!I.
!
i
I
I

t
i

I
i
f

r
i
i,..



2801 YORKMONT ROAD. SUITE 100 0 CHARLOTrE, NC 28208
\ Telephone: (704) 357..~800 I Facsimile: (704) 357·8638

RECORD OF SPT ENERGY MEASUREMENT
GENERAL INFORMATION DRILl. RIG DATA

PROJECT: Exelon 2 (Victoria) COL Site MAKE: CAA~ .,
lOCATION: Victoria, Texas MODEL: 1S' 7fl..vCl(..
PROJECT NO.: 6468-07-1777 SERlALNO.: MEL-01
DATE: \~"'2P ...';)1 HAMMERTYPE: IrJ10NJ1ill.
WEATHER: S\J NrJ'1 10· ROPE CONDITION: NJA I

GJ - STeve K\Se(t ROD SIZE: NW-TINSPECTOR: - I~'VIIIICI

DRlWNG COMPANY: J\Ntc:tet Ctt~m NO. OF SHEAVES: N/A

BORING DATA

BORING NUMBER: B~b\1t.{ 1\
DEPTH DRILLED: ~1)() , PL~ tJrJeo
TIME DRIVEN: \f~_CfS

RIG OPERATOR: To"''' vJNlW\J
HAMMER OPERATOR: N/A
PDAPAl<SERIALNO.: 3622L
INSTR. ROD AREA: \.'-\C\ c,,"

ACCEL. SERIAL NOS.: p~~ P~'2...
STRAIN SERIAL NOS.: 1."\~ N-J It\{-v

SAMPLE SPT. DEPTH
..

SPT SAMPL.E SPT DEPTH SPT SAMPLE SPTSPT. DEPTH
DEPTH N·VALUE cont. N·VALUE DEPTH N·VALUE cant. N-VALUE DEPTH N·VALUE cont. N.VALUE
(feet) (bpi) (feet) (bpf) (feet) (bpf) (feet) (bpt) (feet) (bpi) (feet) (bpf)

~6.pl )C-*...
5'00. \ ' SD

.I. .-

,

REMARKS:
:

I
I
I
)

. !
i
I

!
!
~
i
(

I
[

i
f

I
I,
i
l-1
i
l. I
1r

Volume 1, Rev. 0 - 7/10108 Page 485 of 588 DCN# EXE805

,MACTEC 
2801 YORKMONT ROAD, SUITE 100 0 CHARLOTrE, Ne 26206 
\ !elephone: (704) 357~600 1 Facsimile: (704) 357·6638 

RECORD OF 8PT ENERGY MEASUREMENT 
GENERAL INFORMATION DRILL RIG DATA 

PROJECT: Exelon 2 Metana) COL Site MAKE: (MF. "? \ 

LOCATION: Victoria, Texas MODEL: 7S' i'/lJICl(. 
PROJECT NO.: 6468-07·17n SERIAL NO.: fl1EC,-01 
DATE: l'2.'b>~~1 HAMMER TYPE: fr.Ij'O "'"nc. 
WEATHER: SIINtI'I 10· ROPE CONDITION: N/A , 
INSPECTOR: a, ~~ KISt:,. ROD SIZE: Nw-T 
!nRlWNG COMPANY: JlNrt:tet Ct1~m NO. OF SHEAVES: N/A \ 

BORING DATA 

BORING NUMBER: (b'~\1'tI\ 

DEl'TH DRILLED: ~1)D ' fL1 tJtJ'CO 
mtIIE DRIVEN: v#tfu..v~ 

RIG OPERATOR: TO.,j'l iIIf~ 

HAMMER OPERATOR: NlA 
PDA PAl< SERIAL NO.: 3622L 
INSTR. ROD AREA: I'~ i..~ 

ACCa. SERIAL NOS.: P S'I$'l. PSlI,t.. 
STRAIN SERIAL NOS.: l'{~ MJ ij; \ /v 

SAMPLE SPT . DEPTH 
. 

SPT SAMPLE SPT DEPTH SPT SAMPLE ·SPT . 

DEPTH N·VALUE cant. NoVALUE DEPTH N·VAl.UE cant. N-VALUE DEPTH N·VALUE 
(feet) (bpf) (fall) (bpf) !full (bpf) (Jeel) (bpf) (filet) (bpf) 

+lui ~-*-
~~ . \ 

, 
SO 

J . : 

, 

REMARKS: , 
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MACTEC Engineering and Consulting, Inc. - Case Method Results

0.350

Test date: 4-0ec-2007

ETR (%» ---
Energy Transfer Ratio

50 75 10025

0.087 0.175 0.262
EMX (k-ft) ---
Max Transferred Energy
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60 0,00015 30 45
BPM(U) ---
Blows per Minute

20 0

EXCELON VICTORIA COL SITE - BORING B-2182A; 358.5' - 360' SAMPLE

DFN(in) ---
Final Displacement

40 0.0 0.5 1.0 1.5' 2.0 0

5 10 15
TSX (ksJ) ---

Tension Stress MaxiJnUJn

CSX (ksi) ---
Max Measured Compr. Stress
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MACTEC Engineering and Consulting. Inc. Page 1 of 1
Case Method Results PDIPLOTVer. 2008.1 - Printed: 11-Mar-2008
EXCELON VICTORIA COL SITE - BORING 8-21 82A;.358.51

- 360' SAMPLE HAMMER 10: MEe-09; CME 75 TRUCK (T. WARREN)
OP:KBM Test date: 4-Dec-2007
AR: 1.49 in"2 SP: 0.492 klft3
lE: 366.00ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.70
CSX: Max Measured Compr. Stress FMX:' Maximum Force
TSX: Tenslon Stress Maximum EF2: Energy of F"2
DFN: Anal Displacement ETR: Energy Transfer Ratio
BPM: Blows per Minute EMX: Max Transferred Energy
FVP: ForceNeloclty proportionality
BL# depth CSX TSX OFN BPM FVP FMX EF2 ETR EMX

ft ksi ksi in ** ·0 kips k...ft (%) k-ft
3 0.00 25.16 6.42 0.72 1.9 0.95 37 0.306 84 0.294
4 0.00 25.72 5.67 0.53 51.2 1.00 38 0.309 85 0.297
5 0.00 25.33 5.37 0.71 50.1 1.13 38 0.301 83 0.289
6 0.00 26.08 5.42 0.76 49.7 1.26 39 0.309 83 0.291
7 0.00 26.13 5.00 0.83 49.9 1.19 39 0.314 83 0.290
8 0.00 25.85 4.99 0.81 50.0 1.22 39 0.300 83 0.289
9 0.00 25.53 4.66 0.75 49.8 1.07 38 0.298 83 0.291
10 0.00 25.36 4.69 0.85 49.7 1.13 38 0.310 83 0.292
11 0.00 25.83 4.42 0.90 49.7 1.24 38 0.299 83 0.291
12 0.00 25.15 4.42 0.93 49.8 1.10 37 0.309 84 0.293
13 0.00 25.81 3.99 0.94 49.6 1.27 38 0.295 83 0.290
14 0.00 26.06 3.85 1.00 49.6 1.21 39 0.299 85 0.297
15 0.00 25.45 3.44 0.94 49.7 1.10 38 0.304 84 0.294
16 0.00 25.12 3.06 0.79 49.6 0.95 37 0.294 83 0.290
17 0.00 25.70 2.76 0.91 49.8 1.17 38 0.297 84 0.294
18 0.00 25.77 2.23 0.81 49.7 1.24 38 0.298 82 0.289
19 0.00 26.09 2.01 1.16 49.8 1.21 ·39 0.298 85 0.297
20 0.00 25.53 1.86 1.14 49.5 1.10 38 0.299 85 0.296
21 0.00 25.31 1.59 0.96 49.8 1.07 38 0.294 83 0.291
22 0.00 25.01 1.48 0.87 49.8 0.93 37 0.291 82 0.286
23 0.00 25.72 1.74 ·0.90 49.6 1.19 38 0.296 83 0.292
24 0.00 25.11 1.69 0.66 49.6 0.91 37 0.297 84 0.293
25 0.00 24.90 1.91 0.66 ~9.9 1.12 37 0.291 83 0.290
26 0.00 25.85 1.83 0.80 49.4 1.23 39 0.290 83 0.291
27 0.00 24.74 1.82 0.81 49.6 1.10 37 0.293 85 0.296
28 0.00 25.16 1.81 0.60 49.5 1.14 37 0.290 81 0.284
29 0.00 25.94 1.84 1.02 49.6 1.22 39 0.297 86 0.300
30 0.00 25.41 1.81 0.75 49.8 1.07 38 0.289 82 0.287
31 0.00 25.70 1.86 0.98 49.4 1.25 38 0.292 84 0.294
32 0.00 24.90 2.18 0.68 49.5 1.13 37 0.293 84 0.294
33 0.00 25.26 1.87 0.80 49.7 1.12 38." 0.293 84 0.295
34 0.00 25.03 1.80 0.92 49.5 1.11 37 0.292 84 0.294
35 0.00 25.89 1.78 0.63 49.5 1.20 39 0.297 86 0.301
36 0.00 25.71 1.83 D.n 49.7 1.03 38 0.293 84 0.296
37 0.00 25.27 1.88 0.61 49.5 1.18 38 0.291 83 0.291
38 0.00 25.69 1.91 0.41 49.7 1.19 38 0.294 86 0.302
39 0.00 24.84 2.01 0.70 49.3 0.90 37 0.305 85 0.297
40 0.00 25.08 2.26 -0.05 49.6 1.08 37 0.309 87 0.305
41 0.00 25.45 1.91 0.78 49.6 1.09 38 0.308 88 0.306
42 0.00 25.40 1.87 0.79 49.3 1.07 38 0.307 87 0.304
43 0.00 25.22 1.94 0.70 49.9 0.93 38 0.295 87 0.303
44 0.00 25.16 2.00 0.88 49.4 1.05 37 0.304 87 0.305
45 0.00 25.14 2.39 0.89 49.5 1.05 37 0.305 87 0.304
46 0.00 25.34 1.88 0.73 49.9 0.96 38 0.292 86 0.301
47 0.00 25.27 2.09 0.41 49.4 1.07 38 0.306 . 87 0.306
48 0.00 25.22 1.95 0.54 49.3 1.05 38 0291 85 0299
49 0.00 25.54 1.89 0.74 49.8 1.02 38 0.293 86 0.301
50 0.00 25.40 1.94 0.69 49.3 1.24 38 0289 83 0291
51 0.00 25.38 1.92 0.59 49.5 1.17 38 0.306 85 0.297
52 0.00 25.33 1.95 0.58 49.6 1.10 38 0.289 83 0.291

Average 25.44 2.70 0.77 48.7 1.11 38 0.298 84 0295
Total number of blows analyZed: 50

Time Summary
Drive 59 seconds 5:28:43 PM - 5:29:42 PM (12/4/2007) BN 3 - 52
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MACTEC Engineering and Consulting, Inc. - Case Method Results

0.350

Test date: 19-Dec-2007

ETR «%» ---
Energy Transfer Ratio

50 75 10025
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EXELON VICTORIA COL SITE - BORING B-2174A; 478.8' - 480.3' SAMPLE

DFN(in) ---
Final Displacement
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5 10 15
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MACTEC Engineering and Consulting. Inc. Page 1 of1
Case Method Results PDIPLOT Vera 2008.1 ~ Printed: 11-Mar-200B
EXELON VICTORIA COL SITE - BORING B-2174A: 478.8' - 480.3' SAMPLE HAMMER 10: MEc.09; CME 75 TRUCK (T.WARREN)
OP:SEK Test date: 19-Dec-2007
AR: 1.49 inA2 SP: 0.492 klft3
LE: 484.00 ft EM: 30,000 ksi
WS: 16.807.9 tis JC: O~70

CSX: Max Measured Compr. Stress FMX: Maximum Force
TSX: Tension Stress Maximum EF2: Energy of FA2
DFN: Final Displacement ETR: Energy Transfer Ratio
BPM: BJows per Minute EMX: Max Transferred Energy
FVP: ForceNeJocitv proportionaBtv
BL# depth CSX TSX DFN BPM FVP FMX EF2 ErR EMX

ft ksi ksl in D kips k-ft (%) k-ft
2 0.00 23.06 629 o.n 1.9 1.15 34 0.278 77 0.271
3 0.00 23.67 6.45 1.53 47.9 1.18 35 0.281 81 0.285
4 0.00 23.39 6.46 1.48 50.0 1.16 35 0.287 83 0.291
5 0.00 23.35 6.39 1.52 49.9 1.20 35 0.292 81 0.283
6 0.00 24.14 6.52 2.02 51.8 1.30 36 0.286 80 0.278
7 0.00 22.06 6.53 1.57 48.4 . 1.02 33 0.288 79 0.278
8 0.00 23.66 6.90 1.21 49.9 1.11 35 0.286 81 0284
9 0.00 23.35 6.44 1.64 .49.9 1.23 35 0.282 80 0.280
10 0.00 23.75 5.97 1.26 49.9 1.24 35 0290 79 0.275
11 0.00 23.71 5.94 0.91 .50.0 1.17 35 0.280 79 0.275
12 0.00 22.94 5.83 0.81 49.9 1.19 34 0.281 76 0.268
13 - 0.00 23.48 6.31 1.09 49.8 1.10 35 0.284 82 0.286
14 0.00 23.88 5.86 1.37 49.6 1.19 36 0.281 80 0.281
15 0.00 23.07 5.63 0.87 50.1 1.25 34 0.283 76 0.267
16 0.00 23.51 5.51 0.98 49.9 1.13 35 0.280 80 0.280
17 0.00 21.98 5.29 1.46 49.5 1.03 33 0.287 80 0.281
18 0.00 23.58 5.66 1.38 50.0 1.13 35 0.281 82 0.287
19 0.00 22.55 5.62 0.85 49.7 1.00 34 0.292 79 0.277
20 0.00 23.02 4.86 1.01 49.7 1.05 34 0.286 82 0.287
21 0.00 23.37 4.85 0.97 49.9 1.18 35 0.280 79 O.2n
22 0.00 22.89 4.61 1.46 49.7 1.20 34 0.283 81 0.284
23 0.00 21.68 4.43 1.13 50.0 1.02 32 0.284 82 0.288
24 0.00 21.56 5.11 1.04 49.7 1.02 32 0.282 79 0.276
25 0.00 21.74 5.03 1.40 49.7 1.03 32 0.283 81 0.282
26 0.00 22.91 5.34 1.29 49.9 1.11 34 0.277 83 0.291
27 0.00 21.89 5.14 1.12 49.6 1.05 33 0.268 79 0.2n
28 0.00 22.80 5.43 1.13 49.7 1.13 34 0.273 79 0.275
29 0.00 22.75 5.19 1.14 '49.4 1.17 34 0.278 79 0.278
30 0.00 21.46 5.13 1.49 50.1 -1.01 32 0.280 83 0.292
31 0.00 23.69 5.05 1.97 50.1 1.20 35 0.292 88 0.309
32 0.00 21.25 4.83 (32 49.0 1.01 32 0.281 81 0.285
33 0.00 23.12 4.69 1.24 50.0 1.23 34 0.281 80 0.280
34 0.00 20.n 4.35 1.01 49.3 - 1.00 31 0.281 82 0.286
35 0.00 22.48 4.45 1.44 49.8 120 34 0.284 82 0.287
36 0.00 22.60 4.29 1.56 49.8 1.02 34 0.280 87 0.303
37 0.00 21.46- 4.32 1.29 49.4 1.00 32 0283 82 0.287
38 0.00 20.69 4.37 1.50 49.9 0.99 31 0.281 82 0.287
39 0.00 21.21 420 1.24 49.3 0.99 32 0.283 83 0.291
40 0.00 21.78 3.78 1.40 49.8 1.00 32 0.285 87 0.305
41 0.00 21.31 3.54 1.74 49.5 1.01 32 0.279 88 0.307
42 0.00 21.62 ·3.68 1.72 49.6 ; 0.81 32 0.281 91 0.317
43 0.00 20.04 3.63 1.95 49.5 0.89 30 0.281 .91 0.318
44 0.00 20.07 325 1.80 49.5 0.97 30 0279 87 0.304
45 0.00 19.93 3.19 1.75 49.7 0.88 30 0.281 89 0.310

Average 22.44 5.14 1.34 48.6 1.09 33 0.282 82 0.287
Total number of blows analyzed: 44

Time Summary
Drive 52 seconds 6:50:15 PM - 6:51:07 PM (12/1912007) BN 2 - 45
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0.350

Test date: 20-DecM2007

ETR {(%)) ---
Energy Transfer Ratio

25 50 75
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EMX (k-n) ---
Max Transferred Energy
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EXELON VICTORIA COL SITE - BORING B-2174A; 498.6' - 500.1' SAMPLE

DFN(ln} ---
Final Displacement
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MACTEC Engineering and Consulting, Inc. Page 1 of2
Case Method Results PDIPLOT Ver. 2008.1 - Printed: 11-Mar-200B
EXELON VICTORIA COL sITe - BORING 8-2174A; 498.S f

- 500.1 1 SAMPLE HAMMER 10: MEC-Q9; CME 75 TRUCK (T. WARREN)
OP:SEK Test date: 20-0ec-2007
AR: 1.49 in"2 SP: 0.492 klft3
LE: 504.00 ft EM: 30,000 ksi
WS: 16.807.9 f/s JC: 0.70
CSX: Max Measured Compr. Stress FMX: Maximum Force
TSX: Tension Stress Maximum EF2: Energy of FI\2
DFN: Final Displacement ETR: Energy Transfer Ratio
BPM: Blows per Minute EMX: Max Transferred Energy
FVP: ForceNelocity proportionality
BL# depth CSX TSX DFN BPM FVP FMX EF2 ETR EMX

ft ksi ksi in ** ·D kips k-ft (%) k-ft
2 0.00 24.71 5.65 1.29 1.9 0.67 37 0.304 87 0.306
3 0.00 25.76 4.69 1.36 50.9 0.68 38 0.306 87 0.303
4 0.00 24.15 4.08 1.54 49.5 0.84 36 0.296 85 0.296
5 0.00 24.59 3.55 1.49 49.5 0.92 37 0.298 86 0.303
6 0.00 25.00 3.39 1.74 49.5 0.76 37 0298 87 0.306
7 0.00 24.08 3.12 1.38 49.0 0.76 36 0290 84 0.292
8 0.00 23.14 2.90 124 49.2 0.93 34 0.288 83 0.291
9 0.00 23.17 2.54 1.14 48.9 0.82 35 0.292 83 0.290
10 0.00 23.53 2.49 1.14 49.3 0.92 35 0.290 82 0.287
11 0.00 23.94 2.56 1.26 49.0 0.92 36 0.284 83 0.291
12 0.00 24.08 2.54 1.08 49.4 0.67 36 0.280 81 0.285
13 0.00 23.46 2.05 1.52 49.4 0.84 35 0.289 84 0.294
14 0.00 23.35 2.07 1.33 49.5 0.94 35 0.282 83 0.289
15 0.00 23.50 1.81 1.12 49.3 0.96 35 0.287 82 0.286
18 0.00 23.28 1.69 1.18 49.3 0.76 35 0.284 81 0.284
17 0.00 23.59 1.87 1.27 49.1 ·0.94 35 0.291 83 0.291
18 0.00 23.56 1.40 1.00 49.4 0.75 35 0.283 80 0.281
19 0.00 23.43 1.60 0.95 49.3 0.79 35 0.286 80 0.280
20 0.00 23.27 1.51 1.19 49.4 0.78 35 0.287 81 0.284
21 0.00 23.29 1.66 0.94 49.0 0.74 35 0.289 81 0.283
22 0.00 23.04 1.64 1.07 49.2 0.80 34 0.288 81 0.283
23 0.00 23.39 1.78 1.31 49.4 0.94 35 0.291 84 0.293
24 0.00 23.43 1.69 0.86 49.3 0.80 35 0.293 81 0.284
25 0.00 22.89 1.62 1.38 49.2 0.88 34 0.287 83 0.289
26 0.00 22.72 1.68 1.40 49.4 0.84 34 0.287 82 0.288
27 0.00 22.82 1.41 0.91 49.3 0.79 34 0.285 79 0.276
28 0.00 23.09 1.51 0.99 49.1 0.77 34 0.285 80 0.280
29 0.00 22.78 1.44 1.34 49.2 0.82 34 0.283 81 0.283
30 0.00 23.12 1.43 1.03 49.1 0.96 34 0.286 81 0.282
31 0.00 23.21 1.64 1.29 49.2 0.76 35 0284 81 0.285
32 0.00 23.24 1.64 1.07 49.2 0.98 35 0.287 81 0.284
33 0.00 24.66 1.59 1.44 49.5 0.84 37 0.295 85 0.298
34 0.00 23.22 1.66 1.04 49.1 0.92 35 0.287 81 0.283
35 0.00 23.01 1.63 0.86 49.0 0.83 34 0285 79 0.278
36 0.00 23.10 1.56 0.92 49.2 0.83 34 0.288 79 0.278
37 0.00 23.22 1.71 1.15 49.1 0.82 35 0.289 82 0.286
38 0.00 23.07 1.70 0.99 49.4 0.82 34 0.287 80 0282
39 0.00 24.53 1.64 1.26 49.3 0.82 37 0294 84 0294
40 0.00 23.36 1~51 1.02 48.6 0.96 35 0.286 81 0.285
41 0.00 24.42 1.70 1.34 49.6 0.71 36 0.293 84 0.295
42 0.00 23.15 1.86 1.18 48.9 0.84 34 0.288 82 0.285
43 0.00 22.87 1.n 1.13 49.2 0.85 34 0.287 82 0.285
44 0.00 24.04 1.78 1.11 49.3 0.86 36 0.294 84 0.294
45 0.00 23.14 1.56 0.62 49.1 0.83 34 0.286 79 0.276
46 0.00 23.29 1.84 0.81 49.0 0.75 35 0.285 80 0.281
47 0.00 23.93 2.08 1.30 49.1 0.78 36 0.291 84 0.293

l 48 0.00 25.00 2.13 1.13 49.1 0.78 37 0.295 84 0.294

I
49 0.00 23.36 1.75 1.26 49.1 0.97 35 0.284 82 0.288
50 0.00 23.30 2.02 1.01 49.0 0.78 35 0.288 82 0.286
51 0.00 23.35 2.11 1.38 49.2 0.79 35 0.288 84 0.295

I 52 0.00 23.64 2.34 1.14 49.1 0.91 35 0.288 84 0.293

J
53 0.00 23.57 2.01 1.05 48.8 0.82 35 0.287 82 0.288
54 0.00 22.93 2.12 0.73 49.5 0.89 34 0.285 80 0.281
55 0.00 23.05 1.94 0.99 48.9 0.82 34 0.287 81 0.284

I sa 0.00 23.10 2.11 0.79 49.3 0.86 34 0.290 82 0.286
57 0.00 23.29 2.00 1.08 48.9 0.99 35 0.285 82 0.286
58 0.00 22.89 1.79 0.92 49.1 0.87 34 0.286 81 0.285

I 59 0.00 23.65 2.18 1.60 49.2 0.97 35 0.289 85 0.299
60 0.00 23.91 1.86 0.43 49.0 0.78 36 0.290 80 0.278
61 0.00 23.71 1.90 1.46 49.0 0.79 35 0.288 84 0.294
62 0.00 23.05 1.89 1.07 48.9 0.86 34 0.286 82 0.288

I 63 0.00 23.21 1.55 0.80 49.3 0.95 35 0.285 80 0.281
64 0.00 23.37 1.61 0.87 49.1 0.92 35 0.289 81 0.283
65 0.00 23.56 1.31 1.08 48.9 0.95 35 0.290 83 0.290

I 66 0.00 23.05 1.35 1.39 49.3 0.78 34 0.283 83 0.289

J
1
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MACTEC Engineering and Consulting, Inc. Page 20f2
Case Method Results PDIPLOT Vera 2008.1 - Printed: 11-Mar-2008
EXELON VICTORIA COL SITE - BORING B-2174A; 498.6' - 500.1' SAMPLE HAMMER 10: MEe-09; CME 75 TRUCK (T.WARREN)
OP:SEK Test date: 2D-Dec-2007
BL# depth CSX TSX DFN BPM FVP FMX EF2 ETR EMX

ft ksi ksl in ... D kips k-ft (0A.) k-ft
67 0.00 23.74 1.49 1.08 48.8 0.76 35 0.288 82 0.287
68 0.00 23.40 1.23 1.37 49.1 0.86 35 0292 85 0.297
69 0.00 23.42 1.51 . 1.18 48.9 0.87 35 0.291 83 0.292
70 0.00 23.32 1.25 0.82 49.1 0.94 35 0.287 81 0.282
71 0.00 23.03 1.46 0.96 48.8 0.82 34 0.284 79 0.277
72 0.00 23.20 1.70 0.93 49.2 0.79 35 0.286 79 0.278
73 0.00 23.01 1.61 0.58 49.2 c.n 34 0.287 79 0.277
74 0.00 23.26 1.11 0.67 49.1 0.91 35 0.289 80 0.282
75 0.00 24.17 1.42 1.76 49.0 0.92 36 0.295 88 0.307
76 0.00 23.84 1.13 1.03 48.7 0.78 36 0.291 82 0.285
77 0.00 23.61 1.30 0.69 49.2 0.97 35 0.290 80 0.281
78 0.00 22.98 1.38 0.86 48.9 0.82 34 0.288 79 0.278
79 0.00 22.93 1.72 0.91 49.5 0.91 34 0.286 81 0.283
80 0.00 23.56 1.44- 0.88 48.3 0.97 35 0.293 81 0.284
81 0.00 23.12 1.87 0.43 49.5 0.95 34 0.288 78 0.274
82 0.00 23.54 1.51 0.81 48.9 0.76 35 0.291 80 0.280
83 0.00 23.64 1.25 0.90 49.5 0.81 35 0.292 80 0.280
84 . 0.00 23.52 1.18 0.81 48.7 0.87 35 0.295 81 0.284
85 0.00 23.35 1.38 1.03 49.0 0.91 35 0.293 82 0.286
86 0.00 23.01 1.35 0.71 49.2 0.84 34 0.291 79 0.2n
87 0.00· 23.41 1.38 0.89 49.0 0.78 35 0.289 79 0.278
88 0.00 23.78 1.46 1.02 48.9 0.77 35 0.292 81 0.283
89 0.00 23.69 1.42 1.04 49.1 0.77 35 0.291 80 0.281
90 0.00 24.32 1.30 0.84 49.3 D.n 36 0.294 80 0.280
91 0.00 23.16 1.35 0.84 49.0 0~89 35 0.289 79 O.2n
92 0.00 23.39 1.79 0.61 ·48.7 D.n 35 0.290 79 O.2n
93 0.00 23.45 1.59 0.68 49.1 0.76 35 0.290 79 O.2n
94 0.00 24.00 2.21 0.79 48.9 0.77 36 0.293 79 0.276
95 0.00 23.17 .1.59 0.24 49.0 0.78 35 0.288 79 0.275
96 0.00 23.05 1.32 0.55 49.0 0.88 ·34 0.290 80 0.278
97 0.00 22.67 1.46 0.52 49.1 0.84 34 0.287 78 0.272
98 0.00 22.81 1.72 1.03 48.9 0.83 34 0.286 78 0.274
99 0.00 22.65 1.50 0.56 49.0 0.85 34 0.287 77 0.270
100 0.00 23.17 1.58 0.82 49.1 0.89 35 0.291 79 O.2n
101 0.00 23.15 1.80 0.56 48.9 0.85 34 0.292 79 0.276
102 0.00 23.10 1.36 1.02 49.1 0.83 34 0.290 79 o:J.n
103 0.00. 22.94 1.71 0.50 48.8 0.84 34 0.291 78 0.273
104 0.00 22.77 1.54 0.60 49.0 0.85 34 0.289 79 0.275
105 0.00 22.86 1.58 0.97 49.0 ·0.87 34 0.288 79 0.275
106 0.00 23.01 1.80 0.90 49.0 0.81 . 34 0.288 78 0.274
107 0.00 23.68 1.54 0.88 48.8 0.94 35 0.294 81 0.282
108 0.00 23.23 1.60 1.00 49.2 0.97 35 0.287 79 0.278
109 0.00 22.90 1.69 1.03 48.8 0.84 34 0.291 79 02..n
110 0.00 22.94 1.65 0.75 48.9 0.82 34 0.288 78 0.272
111· 0.00 23.22 1.79 0.75 48.9 0.97 35 0.290 79 0.276
112 0.00 23.24 1.75 1.04 49.0 0.78 35 0.291 79 0.277
113 0.00 22.70 1.63 1.01 48.9 0.86 34 0.287 79 0.277
114 0.00 23.16 1.65 0.70 48.9 0.78 35 0.289 78 0273
115 0.00 23.16 1.71 1.06 49.0 0.79 35 0.291 79 0277
116 0.00 23.20 1.60 1.07 49.0 0.79 35' 0.289 79 0277
117 0.00 23.05 1.74 1.06 49.1 0.82 34 '0.290 79 O.2n
118 0.00 23.22 1.57 0.84 48.8 0.99 . 35 0.291 78 0.273
119 0.00 23.29 1.65 1.20 48.8 0.81 35 0.292 81 0.283
120 0.00 22.98 1.49 0.84 48.7 0.88 34 0.291 79 0.276
121 0.00 23.43 1.65 0.95 49.2 0.95 35 0.293 79 0.2n
122 0.00 23.38 1.58 1.12 49.0 0.77 35 0.290 80 0.282
123 0.00 23.33 1.71 0.71 49.0 0.77 35 0.290 79 0.278
124 0.00 23.01 1.72 o.n 48.9 0.87 34 0.294 78 0.273
125 0.00 23.27 1.67 0.93 49.1 o.n 35 0.291 80 0.279

Average 23.40 1.80 1.01 48.7 0.84 35 0.289 81 0.284
I Total number of blows analyzed: 124

I Time Summary
I Drive 2 minutes 30 seconds 10:45:32 AM .. 10:48:02 AM (12/20/2007) BN 2 .. 125
~
}

I
i
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i
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March 14) 2008

Memorandum to Fil~~ 'J\
From: Steve Kiser7-(Lj .
Reviewed By: Kathryn White \LAw 1/'" IDI

Subject: Report of SPT Energy - Miller Drilling CME 85 Truck
Hammer Serial No. MEC-l0 Automatic Hammer
WORK INSTRUCTION 19
Exelon COL Project
Victoria County, Texas
MACTEC Project No. 6468-07-1777

Steve Kiser, of MACTEC Engineering and Consulting, Inc. (MAcrBC), performed energy
measurements on the drill rig at the 'subject site per the referenced WoIk Instructions. This
memorandum summarizes the field testing activities and presents the results of the energy
measurements..

SPT Energy FieldMeasurements

SPT energymeasurements were made on December 18, 2007, during drilling ofBoring B-2274A
at the referenced site. The testing was performed from approximately 10:15 AM to 3:20 PM
under partly cloudy and a temperature of abo'tIt 70 degrees Fahrenheit. The borings were drilled
with personnel and equipment from Miller Drilling. The drilling equipment consisted of a ·CME
85 model tnlck-mounted drill rig with an SPT automatic hammer. The drilling tools consisted of
NW-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 :MI. Rick White. Energy
measurements were recorded during\sampling at the depth intervals shown inTable 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. NW #146/1 and NW#146/2). A steel drill ro~ 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 instrumentedwith two piezoresistive accelerometers that
were bolted to the outside of the rod. The inStrumented rod insert had a cross-sectional area of
approximately 1.49 square inches and an outside diameter of approximately 2.625 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 2.625 and 2.25 inches,
respectively. The recommended operation rate of the hammer is not known. D:ue to ~e closed
hammer system" the hammer lubrication condition and anvil dimensions c;:ould not be observed.

Calibration Records

The calibration records for all the above are filed ii:LDCNEXE 315.

12 Pages Total
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SPTEnergyMeasurements -Exelon COL Project
MACTECProject No. 6468-07-1777

Calculations for EFV

March 14, 2008
Page 2

The work was done in general accordance with ASTM D 4633-05. The strain and acceleration
signals were converted to force 8l1d 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 EFVmethod equation, as shown below:

EFV = I F(t) *Vet) *dt
Where: EFV = Transferred energy (EFV equation), or Energy ofFV

F(t) =Calculated force at time t
Vet) =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 b~ow analyzed
are tabulated in the attached PDIPLOT tables and are also shown graphically in the PDlPLOT
charts.

Calculations for ETR

The ratio ofthe measured transferred energy (EFV) to the theore~ca1 potential energy ofthe SPT
system (140 lb 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 ofETR 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 ErR. 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
reporte-d in the literature.

Discussion

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

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

• The average energy transferred from the hammer to the drill rods for each
individual dept11 interval using the EFV method was 310 foot-pounds and 317 foot-
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SPTEnergyMeasurements -Exelon COL Project
MACTECProjectNo. 6468-07-1777

March 14J 2008
Page 3

pounds. These average energy transfers correspond to energy transfer ratios (ETR)
of89% and 91% ofthe theoretical energy (350 foot-pounds) ofthe SPT hammer.

• 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 ofhammer blows
analyzed. The overall average energy tranSfer ofthe SPT system (for all the depth
intervals tested) was 312.5 foot-pounds, with an average ETR of89.3%.

Attachments: Page 4 Table 1 - SUmniary ofSPTEnergyMeasurements - 1Page
Page 5 Work Instruction - DCNEXE 19- 1Page .
Page 6Record ofSPTEnergyMeasurement - 1Page
Pages 7 - 12 PDIPLOT Output - 6 Pages
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SUMl\iAR"X OF SPT ENERGYMEASUREMENTS (ASTMD4633-(5)

Exelon COLPll>ject
Victoria County, Texas

MACTECProjectNo.6468-07-1777
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1YIEC-IO B-
408.4 - 409.9 10 - 14 - 19 . 46 310 88.6%

(CME 85 Miller Drilling RickWhite 2274A
NW...J 12/1812007 428.3 - 429.8 10:-16 .. 25 55 317 90.6%

Truck) 448.3 - 449.8 10 - 16 - 25 .53 310 88.6%
Avera2C for Ri2: 312.5 89.3%

nMeasured Energy is ene.igy based on the EFVmethod, as outlined,in ASTMD4633-05, for each blow recorded by the PDA. In some cases the initial MId final. . .'
one to two blows p]'oduced poor quality data, and W61"e not used t~ calClllate the AverageMeasured ~nergy.

EFV ~ EMX * 1000 Ibs/kip, whereE~ equals the l11aximulll 1ransferred energymeasured by the PDA (see attached PDA data).
bEnergy Transfer Ratio is the Measured En~rgydivided by the theoretical 8PT energy.of350 foot-pounds (140 pound hammer falling 2.5 feet).
The average ETRvalues may differ slightly and in~ignificantly n'onl those in the PDIPLOT tab~es dtlC to roundoff,
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Work Instmction No. 19
Exelon COLProject

MAC C Engineering and Consulting, Inc.
CTEC Project 6468-07-1777

Issued To: S.....te~be=n:=..:E=.:.;..::Ki--·--ser~.:::.::K~le:;.:B::,;.:..:Mi~·1::.:1e~r---------~Rev. No.~__O~_
Issued By: Kath A. White ,Date: 8-19-07

Valid From: 8-19-07 To: 8-19-08

TaskDescription: Perform SPT Ha er EnergyMeasurements

A licable Technical Procedures or Plans or other reference: Geotechnical Work Plan (current
revision), Bechtel Engineering Speci cation 25352-102-3PS-CYOO-OOOOl, Rev 000) and ASTM D 4633...
05. Copies ofthe WorkPlan and Bee tel Engineering Specification are provided in the Site Office~ A copy
ofASTMprocedure are attached. '

Specific Instructions (note attac ents 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, ergy measurements"must be made for both rod types as indicated in
assignment sheet provided b Site Coordinator prior to start of work. Prepare and submit an
energy measurement report co taining infonnation descnbed in Section 8 ofASTMD 4633-05.,

Special Instructions (note attachm ts where necessary): If changed conditions are encountered contact
ProjectManager and Project P ·ncipal Engineer immediately.

Report Format: StandardMACTE fonns providedbyProjectManager and Project Principal Engineer.
ecific. u· Assurance Proced res A licable: MACIEC QAManual, QAPD, HASP and QAP·

j

2~-1; current revisions apply
Hold Points or Witness Points:

• Calibration infonnation .
• Deviations. from QAPD

Records: All records generated shal be considered QARecords.

Reviewed and Approved by: (Note Only one signature is required for issuance)
Project Manager: Date: _

Project Principal Engineer: Date:

SiteManager/Coordinator: Date: -1'- .22'-~ "7

I
i

Pages: __ca__
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Work Instruction No. 19 I 
Exelon COL Project 

MACT lEe Engineering and Consulting, Inc. 
1-tA,CTEC Project 6468-07 -1777 

Issued To: Stenben E. Kiser K, leBo Miller Rev. No. 0 

Issued By: Kathrvn A. White ·Date: 8-12-07 

Valid From: 8-19-07 To: 8-19-08 

Task Descri):!tion: Perform 8PT Hal pmer Energy Measurements 

Applicable Technical Procedures or Plans or other reference: Geoteclmica1 Work Plan (current 
revision), Bechtel Engineering Speci ~cation 25352-102-3PS-CYOO-OOOOl, Rev 000, and ASTM D 4633-
05. Copies of the Work Plan and Bee ptel Engineering Specification are provided in the Site Office. A copy 
of ASTM procedure are attached. 

Sl!eclfic fustructions (note attachn: jents where 'necessary): Energy measurement will be perfonned in 
accordance with ASTM D 46~ 3-05 at borings and depths selected by Bechtel. For drill rigs using 
both A Wand NW drill rods, e p,ergy measurements must be made for both rod types as indicated in 
assignment sheet provided b) Site Coordinator prior to start of work. Prepare and submit an 
energy measurement report co taining information descnbed in Section 8 of ASTM D 4633-05 .. 

Sl!eciallnstructions (note attaclune ts where necessary): If changed conditions are encountered contact 
Project Manager and Project P incipal Engineer immediately. 

Report Format: Standard MAcrEC fonns provided by Project Manager and Project Principal Engineer. 

SDecific Onalitv Assurance Proced res A'Dtllicable: MACrEC QA Manual, QAPD, HASP and QAP-
; 

2~-1; current revisions apply 

Hold Points or Witness Points: 

• Calibration infonnation i: submitted to Bechtel 
• Deviations. from QAPDII IASPfW ork Plan 

Records: All records generated shal be considered QA Records. 

Reviewed and Approved by: (Note Only one signature is required for issuance) 

Project Manager: Date: 

Project Principal Engineer: ./1 Date: 

Site Manager/Coordinator: ~ ~ Date: .R-~-~ ·7 

Pages: ca DCN: IDeE 
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2801 YORKMONT ROAD, SUITE 100 O· CHARLOnE, NC 28208
, !elephone: (704) 357-~600 I Facsimile: (704) 357..8638

RECORD OF SPT ENERGY MEASUREMENT
GENERAL INFORMATION DRILL RIG DATA

PROJECT: ExeJon 2 (Victoria) COL Site MAKE: CME: \

L.OCATION: Victoria, Texas MODEl.: f(fi. ~vc"-

PROJECT NO.: 6468-07-1n7 SERtALNO.: AlEt - ItO
DATE: 1Z -(8"07 HAMMERTYPE: ftuTD~'rn (,
WEATHER: pAtfl'f alUO~ -10 0

ROPE·coNDmoN: N/A ..
n/ S11:Ve 1(\Se~ ROD SIZE: fJ\-I-SINSPECTOR: -- ~..,.;yll:: IV""~J

DRfLUNG COMPANY: MflLffl- NO. OF SHEAVES: N/A

BORING DATA

BORING NUMBI;R: ~.. 2Z,'11f ~
DEPTH DR!u.ED: ~~' PlAJ~

TIMEDRlVEN: VAt\ouj
RIG OPERATOR: ~\Cl< ·WHnt'
HAMMEROPERATOR: N/A
PDAPAK SERIAL NO.: 3622L

(.1I' , "Ie
INSTR. ROD AREA: 1,,-

ACCEL SERIAL NOS.: 'S'S~ PS~cr2-
STRAIN SERIAL. NOS': \t+~ tJ~ ~\ 12.-

SAMPL.E SPT DEPTH
,.

SPT SAMPLE SPT DEPTH SPT SAMPLE SPT DEPTH SPT
DEPTH N-VALUE coni. N-VAWE DEPTH N-VAJ.UE. cant. N·VALUE DEPTH N-VAlUE cont.· N-VALUe
(feet) (bpf) (fa.t) :(bpf) (feet) {bpf) (feet) . (bpf) (feet} (bpf) (feet} (bpf)

'Io8.S /"flO \o·r~-l'

fSl- ~~/4
.. ,...,,·JI·

~. I

~18·~/qZU ,O,{b-Z5

~~,ftI"·8 to·1"-2->
.."

REMARKS:
:

I
. I
I
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i
I
I
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I
I

r
I
r
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l\1ACTEC 
2801 YORKMONT ROAD. SUITE 100 0 CHARLOTTE. NC 28208 
, !elephone: (704) 357~600 I Facsimile: (704) 357-8638 

RECORD OF SPT ENERGY MEASUREMENT 
GENERAL INFORMATION DRILL. RIG DATA 

PROJECT: Exelon 2 (Victoria) COL Site MAKE: eMf. \ 

LOCATION: Victoria. Texas MODEL: . ~ 
tJ.uc~ 

PROJECT NO.: 6468-07-1777 SERIAL NO.: AlEC. - 10 
DATE: \~ -18-07 HAMMER TYPE: "ui'~ .... n(, 
~TliER: AAtJI..'f a.'-'O~ -100 ROPE ·coNDmoN: N/A .' 

INSPECTOR: 'J.l 
~'""" 

S'TeVe K I S4. ROD SIZE: fV'.J-:r 
DRILLING COMPANY: MllleP- NO. OF SHEAVES: N/A 

BORING DATA 

BORING NUMBI;R: IT n'1't ~ 
DEPTH DRII.L.ED: ~~' P\.A.J~ 

iTJME DRIVEN: JLAtlo\)~ 

RIG OPERATOR: ~IC!( WHllt 
HAMMER OPERATOR: NlA 
PDA. PA.K SERIAL NO.: 3622L 

INSTR. ROD AREA: 1.1I~ 1 .... '1. 

ACCEL. SERIAL NOS.: PS"S~ rS~C!l. 

SlRAIN SERIAL NOS.: Itt" tJ;..J -#-\ 2-
,. 

SAMPLE SPT DEPTH SPT SAMPLE SPT DEPTH SPT SAMPLE SPT 

DEPTH N-VALUE cont. N-VAWE DEPTH N.vAWE cant. N-VALUE DEPTH N-VAUJE 

(fHt) (bpf) (feet) (bpf) (tNt) .jb!>I). (fat) . (bpf) (feet) (bpf) 

~·'i/'flO \o-l~-11 

" 
(Sl.. ~/. 

J . ; 

'f7.8·'L~ l°.-(b-ZS' 

~'/S,~~"S 10-1(,-2.> 
.. ' 

REMARKS: , 
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DEPTH SPT 

cont. · N·VALUE 
(feet) (b¢) 

DCN# EXE805 

! 

I 
i 
l 
i 
I 
I 
t 
t-
i 
; 

.j 
I 



--_.....__..........._-_. ________P--, .....-." t----"..·· -- ·.~,-.·--- --_ ._

<o
C
3
CD

MACTEC Engineering and Consulting, Inc. - Case Method Results

0.350

Test date: 18-Dec-2007

ETR «%» ---
Energy Transfer Ratio

50 75 10025

0.087 0.175 0.262
EMX (k-ft) ---
Max Transferred Energy

~
t
$
~.

(

60 0.00015 30 45
BPM("·) ---
Blows perMinute

20 a

EXELON VICTORIA COL SITE- BORING B-2274A; 408.5' - 410' SAMPLE

DFN(in) ---
Final Displacement

40 0.0. 0.5 1.0 1.5 2.0 0

5 10 15

TSX (ksl) ---
Tension Stress Maximum

CSX (ksl) ---
Max Measured Compr. Stress

10 20 30

o

o
o I I I I I

50 I I I I

60 I I I I· .

10 -I I f I \ I I

PDJPLOT Ver. 2008.1 .. Printed: 11-Mar-2008
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