MACTEC Engineering and Consulting, Inc. Project 6141-06-0286
Vogtle Units 3 & 4 COL Geotechnical Data Report Attachment B November 9, 2007

SPT ENERGY RATIO MEASUREMENTS

539 of 724



June 27, 2007

Memorandum to File DCN VGCOL 102
From: Steve Kiser
Reviewed By: Pieter Depree %@
Subject: Report of SPT Energy — Gregg Drilling CME 850
Hammer Serial No. 165592 Automatic Hammer
WORK INSTRUCTION VGCOL 102
Vogtle Units 3 & 4 COL Project
Burke County, Georgia
MACTEC Project No. 6141-06-0286

Steve Kiser, 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 20, 2006, during drilling of Boring B-1185,
and on January 17, 2007, during drilling of Boring B-3002A, at the referenced site. The drill rig
was retested on January 17 due to a switch in the drilling rod sizes from AW-J to NW-J. The
testing was performed from approximately 9:15 to 10:25 AM under sunny skies and a
temperature of about 50 degrees Fahrenheit on December 20, and from approximately 8:10 to
8:45 AM under cloudy skies and a temperature of about 40 degrees Fahrenheit on January 17.
The boring was drilled with personnel and equipment from Gregg Drilling. The drilling
equipment consisted of a CME 850 model ATV-mounted drill rig with an SPT automatic
hammer. The drilling tools on consisted of AW-J-sized drilling rods and NW-J sized drilling rods
on December 20, 2006 and January 17, 2007, respectively. During drilling on both days, a 2-foot
long split tube sampler was used. 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. Marshall Burnett. 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 PAK
(Serial No. 1430), and calibrated accelerometers (Serial Nos. P5953 and P5094) and strain gages
(Serial Nos. AW #144/1 and AW #144/2 on December 20, 2006; NW #146/1 and NW#146/2 on
January 17, 2007). An AW or NW-sized 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 recommended operation rate of the hammer is not
known. Due to the closed hammer system, the hammer Ilubrication condition and anvil
dimensions could not be observed.

The instrumented AW-sized 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 (when drilling with AW-J rods) were hollow rods in 5 to 10 foot
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long sections, with an outside and inside diameter of approximately 1.75 and 1.375 inches,
respectively.

The instrumented NW-sized 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 (when drilling with NW-J rods) 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.
Calibration Records

The calibration records for all the above are filed in DCN VGCOL-14.

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.
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Discussion

June 27, 2007

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 range of average energy transferred from the hammer to the drill rods for each
individual depth interval using the EFV method is shown in Table 1 below for each
rod size tested. The corresponding energy transfer ratio of the SPT hammer system
is also shown.

Table 1: Average Energy Transfer Range for the Depth Intervals Tested

Rod Size Range of Average Energy Transferred | Range of Average Energy Transfer
(foot-pounds) Ratio (ETR)
AW-J 301 to 315 86% to 90%
NW-J 276 to 277 79%

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) is shown in Table 2 below for each rod size tested.

Table 2: Overall Energy Testing Results for Each Rod Size

Range of Overall Weighted Average

Range of Overall Weighted

Rod Size Eneray Transferred (Toot-paunds) Average EnegEg¥g;ansfer Ratio
AW-J 306.3 87.5%
NW-J 276.5 79.0%
All Rod Sizes 0
{Combined) 291.9 83.4%
Attachments: Page 4 Table 3 - Summary of SPT Energy Measurements — 1 Page

Page 5 Work Instruction - DCN VGCOL 102 — 1 Page
Pages 6 — 7 Record of SPT Energy Measurement — 2 Pages

Pages 8 - 23 PDIPLOT Output — 16 Pages
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TABLE 3

SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D4633-05)
Vogtle Units 3 and 4 COL Project
Burke County, Georgia
MACTEC Project No. 6141-06-0286
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73.5-75.0 10-12-16 32 304 86.9%
B-1185 78.5 - 80.0 50/2" 48 301 86.0%
(AW-T | 12/20/2006 83.5-85.0 8-15-20 40 315 90.0%
165592 Marshall Rods) 88.5-90.0 15-18-38 68 306 87.4%
(CME 850 | Gregg Drilling Weighted Average for AW-J Rods: 306.3 87.5%
ATV) Burnett S
B- 13.5-15.0 12-14-18 44 277 79.1%
3002A 18.5-20.0 12-16-16 45 277 79.1%
(NW-J 11712007 20.0-21.5 15-29-42 86 276 78.9%
Rods) Weighted Average for NW-J Rods: 276.5 79.0%
Weighted Average for Rig: 291.9 83.4%

*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).

®Energy 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 Instructions — SPT Energy Gregg Drilling CME-850 (Burnett)
: (Hammer #165592) "
Vogtle COL Project
Project No. 6141-06-0286 ’

Issued To: Steve Kiser
- Location: Vogtle COL Project Field Office Date: :12/20/06

- Issued By: Matthew F. Cooke, Site Coordinator
 Valid From: 12/20/06 To: 12/20/07

. Task Description: Measurement of energy transferred to the drill string rods from a Standard

- Penetration Test (SPT) automatic hammer mounted on a drill rig. Testing will be performed using
- a Pile Driving Analyzer (PDA) model PAK at various depth intervals below a depth of !
approximately 10 feet below the ground surface for the above referenced rig drilling SPT borings
! at the Vogtle COL Site.

Applicable Technical Procedures or Plans, or other reference: ASTM D4633-05 Standard
Test Method for Energy Measurement for Dynamic Penetrometers.

Specific Instructions (note attachments where necessary): Obtain energy measurements with the
PDA at various depth intervals below a depth of about 10 feet below the ground surface in
general accordance with ASTM D4633-05. Perform energy measurement testing for the above
referenced drill rig.

Report Format: Written report documenting results of field testing in general accordance with
ASTM D4633-05, to include completed Summary of Daily Observations and Testing, Record of
SPT Energy Measurement sheet(s), and PDIPLOT output data.

Specific Quality Assurance Procedures Applicable: None

Hold Points or Witness Points: Direction to perform energy measurements received from the Site

Coordinator.
Records: All records generated shall be considered QA Records.

Reviewed and Approved By (Note: Only One Signature is Required to Issue):

Project Manager: Date:

Project Principal: . , Date:

Site Coordinato;‘m Date: /Z / 2 CV,/ ob

No.ofPages: 1 DCN:_ vGgcor12__
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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

s

REMARKS:

GENERAL INFORMATION DRILL RIG DATA
PROJECT: ALWR Vogtle COL Site MAKE: (mE gt
LOCATION:; Waynesboro, Georgia MODEL: 250 TRACK
PROJECT NO.: 6141-06-0286 SERIAL NO.: [S57L
DATE: 11-20°0¢ HAMMER TYPE: AVPmATIC
WEATHER: | Sumny - (aot ¢ ROPE CONDITION: __[N/A
INSPECTOR: Steve Kiser ROD SIZE: Aw-~T
DRILLING COMPANY: GRege  ORWLLG NO. OF SHEAVES: N/A
BORING DATA
BORING NUMBER: B-118%
DEPTH DRILLED: 150°
TIME DRIVEN: 10145 Am
RIG OPERATOR: MALSHALL  BraNeTT
HAMMER OPERATOR: N, &
|PDA PAK SERIAL NO.: 1430 1430 1430
INSTR. ROD AREA: 109 '’
ACCEL SERALNOS.: | £'5m94  / P35I
STRAIN SERIAL NOS.: MY AN 2
SAMPLE |  sPT DEPTH SPT | SAMPLE | SPT DEPTH SPT | SAMPLE | sPT DEPTH SPT
DEPTH | N-VALUE | cont. | N-VALUE | DEPTH | N-VALUE | cont, | N-VALUE | DEPTH | N-VALUE | cont | N-VALUE
{feet) (bpf} (feet) (bpf) (feet) (bpf) (feet) (bpf) {feet) (bpf) (feet) {bpf)
73.5/7¢" |ic-12- 16
78.5/80" |se /2"
B5/95" [3-15-2a
88.5(90" [15-18- 50

AT

- pPAABL ASED  REeLHiNG IF
LAST  SEVERAL  Aisk(
§" FAMPLE
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ZMACTEC

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

RECORD OF SPT ENERGY MEASUREMENT

GENERAL INFORMATION DRILL RIG DATA
PROJECT: ALWR Vogtle COL Site MAKE: CME
LOCATION: Waynesboro, Georgia MODEL: g50  TeAk
PROJECT NO.: 6141-06-0286 SERIAL NO.: [e5S9L
DATE: =177 HAMMER TYPE: AVIVMATIL
WEATHER: (Lovpy o, (Lh: Uy® ROPE CONDITION: N/A
INSPECTOR: Steve Kiser ROD SIZE: NW-T
DRILLING COMPANY: GREGG  DRILLING NO. OF SHEAVES: N/A -
BORING DATA
BORING NUMBER: B- 3002 A
DEPTH DRILLED: B0’ PLANvED
TIME DRIVEN: 00 AM
RIG OPERATOR: MmagsHaL  ButneTT
HAMMER OPERATOR: N.R.
PDA PAK SERIAL NO.: 1430 1430 1430
INSTR. ROD AREA: PU) W ?
ACCEL. SERIAL NOS.. P<ory  /ps5ess
STRAIN SERIAL NOS.: L MW L
SAMPLE SPT DEPTH SPT | SAMPLE SPT DEPTH SPT SAMPLE SPT DEPTH SPT
DEPTH | N-VALUE | cont. | NVALUE | DEPTH | N-VALUE | cont. | N-VALUE | DEPTH | N-VALUE | cont. | N-VALUE
{feet) {bpf) (feet) {bpf) (feet} (bpf) (feet) {bpf) (feet) {bpf) (feet) (bpf)
136150 |12-94-18
Igc/20 l12-1h-1g
Blus B4z
REMARKS:| Hett¥  Gea  AVORR  we) D
AOYMGz  HelE~ whrer P
By o0 Ho
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PDIPLOT Ver. 2005.2 - Printed: 8-May-2007
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MACTEC Engineering and Consulting, Inc. - Case Method Results

Test date: 20-Dec-2006
Vogtle COL Project - Boring B-1185; 73.5' - 75' Sample

CSX (ksi) FMX (kips) ————— ETR((%)) —— —
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
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Tension Stress Maximum Maximum Velocity Max Transferred Energy
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Resuits PDIPLOT Ver. 2005.2 - Printed: 8-May-2007
Vogtle COL Project - Boring B-1185; 73.5' - 75' Sample Rig Serial No. 165592 (Gregg CME 850)
OP: SEK Test date: 20-Dec-2006
AR: 1.19 in*2 SP: 0.492 k/ft3
LE: 79.00 ft EM: 30,000.0 ksi
WS: 16,807.9 ffs JC: 0.60
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
DFN: Final Displacement
BL# depth CsX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in L k-ft (%) k-ft
1 0.00 19.86 11.15 24 11.6 2.46 0.0 0.262 83.7 0.293
2 0.00 20.37 10.55 24 10.9 1.54 52.5 0.262 84.1 0.294
3 0.00 20.58 10.82 24 1.2 1.85 52.9 0.277 96.6 0.338
4 0.00 21.80 9.97 26 11.0 1.25 52.8 0.270 85.6 0.300
5 0.00 21.08 10.72 25 111 117 53.7 0.264 85.4 0.299
6 0.00 21.74 10.32 26 10.8 1.10 52.3 0.276 87.1 0.305
7 0.00 21.78 10.47 26 10.7 1.67 53.4 0.272 87.7 0.307
8 0.00 21.87 10.54 26 111 1.55 52.6 0.268 84.3 0.295
9 0.00 21.22 9.90 25 10.7 1.13 53.7 0.263 85.4 0.299
10 0.00 21.06 9.55 25 1.1 1.39 52.6 0.265 85.5 0.299
11 0.00 21.21 10.37 25 11.2 1.30 53.6 0.274 91.5 0.320
12 0.00 21.16 9.59 25 10.7 1.45 53.1 0.265 84.7 0.296
13 0.00 20.78 9.75 25 10.6 1.60 53.1 0.264 92.0 0.322
14 0.00 20.38 8.85 24 11.1 1.19 53.3 0.262 88.8 0.311
15 0.00 20.18 8.69 24 11.4 1.12 53.2 0.255 86.6 0.303
16 0.00 20.07 8.79 24 11.3 1.20 53.2 0.257 86.6 0.303
17 0.00 20.32 9.05 24 10.9 1.55 53.1 0.258 88.8 0.311
18 0.00 20.34 9.31 24 14 0.79 53.0 0.257 85.8 0.300
19 0.00 19.92 8.96 24 11.5 0.83 53.5 0.258 85.1 0.298
20 0.00 19.55 9.30 23 10.8 0.54 53.1 0.256 84.8 0.297
21 0.00 19.64 8.85 23 10.8 0.47 53.1 0.262 86.3 0.302
22 0.00 19.66 7.91 23 10.7 0.87 53.3 0.264 89.5 0.313
23 0.00 19.38 7.95 23 11.2 1.17 53.9 0.248 83.4 0.292
24 0.00 19.48 8.40 23 10.7 1.02 52.5 0.258 84.3 0.295
25 0.00 20.09 9.09 24 11.2 0.78 52.5 0.258 84.3 0.295
26 0.00 20.28 8.53 24 11.3 1.42 52.8 0.261 89.9 0.315
27 0.00 19.38 7.72 23 10.4 0.84 53.1 0.261 86.7 0.303
28 0.00 20.04 8.35 24 1.5 0.55 52.5 0.267 86.2 0.302
29 0.00 20.39 7.89 24 11.4 1.64 53.7 0.263 96.3 0.337
30 0.00 20.24 7.51 24 10.2 0.78 53.3 0.260 84.4 0.296
31 0.00 19.61 7.29 23 10.6 0.82 531 0.258 84.1 0.295
32 0.00 20.57 765 24 10.7 0.87 52.4 0.264 86.4 0.302
Average 20.44 9.18 24 11.0 1.18 53.1 0.263 86.9 0.304

Total number of blows analyzed: 32

Time Summary
Drive 35 seconds 9:17:12 AM - 9:17:47 AM (12/20/2006) BN 1 - 32
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PDIPLOT Ver. 2005.2 - Printed: 8-May-2007
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MACTEC Engineering and Consulting, Inc. - Case Method Restilts

Test date: 20-Dec-2006

Vogtle COL Project - Boring B-1185; 78.5' - 80" Sample

CSX (ksi) FMX (kips) ETR ((%)) -
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 8-May-2007
Vogtle COL Project - Boring B-1185; 78.5' - 80" Sample Rig Serial No. 165592 (Gregg CME 850)
OP: SEK Test date: 20-Dec-2006
AR: 1.19in"2 SP:  0.492 k/ft3
LE: 84.00 ft EM: 30,000.0 ksi
WS: 16,807.9ffs R S NG 060
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 Transfered Energy
DFN: Final Displacement e
BL# depth CsSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in o k-ft (%) k-ft
1 0.00 20.40 4.58 24 11.0 0.66 0.0 0.273 85.4 0.299
2 0.00 21.35 5.34 25 11.2 0.84 52.6 0.285 90.3 0.316
3 0.00 20.73 6.01 25 11.1 1.13 54.4 0.264 86.1 0.301
4 0.00 21.14 7.02 25 11.0 1.07 53.0 0.269 88.1 0.308
5 0.00 21.36 7.08 25 10.8 0.71 53.6 0.277 87.3 0.305
6 0.00 20.43 7.14 24 10.7 1.20 52.6 0.270 85.7 0.300
7 0.00 20.87 6.59 25 11.0 1.45 54.3 0.262 85.7 0.300
8 0.00 21.00 6.51 25 11.2 6.81 52.9 0.269 85.1 0.298
9 0.00 20.04 6.87 24 11.1 1.40 53.9 0.000 86.1 0.301
10 0.00 20.79 6.54 25 10.7 217 52.9 0.270 88.4 0.310
11 0.00 20.30 6.85 24 10.9 0.13 26.8 0.270 91.8 0.321
12 0.00 19.94 6.78 24 11.5 0.59 53.4 0.268 85.8 0.300
13 0.00 21.16 7.10 25 11.5 1.04 53.8 0.273 85.2 0.298
14 0.00 21.48 7.14 26 11.2 1.33 52.8 0.272 87.2 0.305
15 0.00 20.97 6.57 25 10.8 1.61 53.5 0.267 85.4 0.299
16 0.00 20.65 6.59 25 10.9 2.09 52.4 0.269 88.8 0.311
17 0.00 21.52 6.69 26 10.5 1.15 54.7 0.271 83.3 0.292
18 0.00 21.35 6.71 25 10.9 1.92 53.0 0.274 89.7 0.314
19 0.00 20.74 7.55 25 10.7 LIT 53.9 0.261 87.2 0.305
20 0.00 21.70 6.91 26 10.7 1.60 53.6 0.271 875 0.306
21 0.00 20.23 5.82 24 10.3 1.97 52.8 0.264 86.9 0.304
22 0.00 21.72 7.14 26 11.2 0.79 53.5 0.266 87.7 0.307
23 0.00 20.73 7.60 25 10.8 0.62 53.4 0.274 83.5 0.292
24 0.00 21.27 6.86 25 11.7 2.54 53.4 0.000 87.7 0.307
25 0.00 21.17 7.49 25 10.6 0.50 26.7 0.267 85.8 0.300
26 0.00 21.19 7.49 25 10.4 0.29 52.8 0.275 84.6 0.296
27 0.00 20.87 8.11 25 10.5 2.37 53.5 0.263 84.5 0.296
28 0.00 21.14 8.15 25 10.8 1.18 53.7 0.268 85.9 0.301
29 0.00 21.21 7.69 25 10.9 -0.25 53.0 0.271 84.0 0.294
30 0.00 20.99 7.54 25 10.3 1.77 53.1 0.266 82.1 0.287
31 0.00 21.00 6.70 25 10.3 -1.32 52.3 0.277 84.5 0.296
32 0.00 21.05 7.48 25 11.0 0.44 53.8 0.265 83.5 0.292
33 0.00 21.28 7.69 25 11.3 1.15 52.3 0.274 86.2 0.302
34 0.00 21.16 7.07 25 106 1.35 53.2 0.272 84.1 0.294
35 0.00 21.49 7.50 26 11.0 2.61 52.5 0.267 85.5 0.299
36 0.00 20.82 6.81 25 10.8 1.08 53.1 0.264 84.0 0.294
37 0.00 21.01 7.01 25 10.9 0.77 52.7 0.274 89.7 0.314
38 0.00 20.91 6.67 25 10.8 1.24 53.9 0.265 86.6 0.303
39 0.00 21.00 6.39 25 10.8 0.99 53.3 0.263 84.3 0.295
40 0.00 20.99 6.11 25 11.2 1.09 52.0 0.255 83.0 0.291
41 0.00 20.99 7.51 25 11.2 2.95 53.3 0.250 83.7 0.293
42 0.00 21.34 5.94 25 11.3 242 52.9 0.262 86.4 0.302
43 0.00 21.21 6.31 25 10.8 1.66 52.7 0.264 84.7 0.296
44 0.00 21.32 5.96 25 10.8 1.39 51.6 0.274 88.1 0.308
45 0.00 21.05 7.82 25 11.3 1.39 53.8 0.258 85.3 0.298
46 0.00 20.15 7.49 24 10.7 2.05 522 0.261 86.9 0.304
47 0.00 21.02 7.09 25 10.6 1.55 53.4 0.266 84.0 0.294
48 000 209 = 7.14 25 10.6 1.72 53.0 0.266 85.2 0.298
Average 20.98 6.90 25 10.9 1.39 52.0 0.257 86.0 0.301

Total number of blowé analyzed: 48

Time Summary
Drive 56 seconds 9:44:35 AM - 9:45:31 AM (12/20/2006) BN 1-48
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MACTEC Engineering and Consulting, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 8-May-2007 Test date: 20-Dec-2006

Vogtle COL Project - Boring B-1185; 83.5' - 85' Sample

TSX (ksl) —— —
Tension Stress Maximum
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MACTEC Engineering and Cons ulting, Inc.
Case Method Results

Vogtle COL Project - Boring B-1185; 83.5' - 85' S ample

Page 1 0f 1
PDIPLOT Ver. 2005.2 - Printed: 8-May-2007

Rig Serial No. 165592 (Gregg CME 850)

OP: SEK Test date: 20-Dec-2006
AR: 1.19in"2 SP: 0.492 k/ft3
LE: 89.00 ft EM: 30,000.0 ksi
WS: 16,807.9 f/s JC: 0.60

CSX:

Max Measured Compr. Stress

BPM: Blows per Minute

TSX: Tension Stress Maximum EF2: Energy of FA2
FMX: Maximum Force ETR: Energy Transfer Ratic
VMX: Maximum Velocity EMX: Max Transferred Energy
DFN: Final Displacement
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in ** k-ft (%) k-ft
1 0.00 18.95 15.20 23 12:8 2.86 0.0 0.287 86.8 0.304
3 0.00 20.03 11.43 24 1.4 3.47 54.0 0.285 98.8 0.346
4 0.00 19.54 4.77 23 11.6 0.69 55.6 0.000 85.3 0.299
6 0.00 19.49 10.90 23 11.0 2.00 54.6 0.290 97.8 0.342
7 0.00 20.17 12.30 24 11.0 1.03 54.2 0.288 88.9 0.311
8 0.00 20.91 11.97 25 11.4 2.04 54.3 0.289 92.4 0.324
9 0.00 20.46 10.84 24 1.1 1.18 55.0 0.282 89.9 0.314
10 0.00 19.62 11.40 23 11.3 2.1 54.1 0.279 89.6 0.314
11 0.00 20.74 11.52 25 11.2 1.72 54.5 0.283 92.3 0.323
13 0.00 20.45 9.68 24 11.0 1.32 55.5 0.281 91.8 0.321
14 0.00 20.15 9.02 24 11.0 1.77 53.8 0.280 88.1 0.308
15 0.00 19.62 8.53 23 11.2 1.61 55.6 0.288 96.3 0.337
16 0.00 20.86 8.59 25 11.3 1.44 53.9 0.283 91.6 0.320
17 0.00 20.66 9.49 25 11.3 1.40 54.5 0.282 89.0 0.312
18 0.00 20.13 9.52 24 10.6 1.18 54.4 0.279 84.8 0.297
19 0.00 21.08 9.16 25 12.0 1.89 53.6 0.289 93.7 0.328
20 0.00 20.77 8.24 25 1.4 1.30 54.3 0.283 92.0 0.322
21 0.00 20.42 7.65 24 11.3 1.56 53.5 0.284 95.5 0.334
22 0.00 20.36 7.76 24 10.6 1.32 55.5 0.284 87.6 0.307
23 0.00 18.99 6.74 24 10.7 0.95 53.9 0.280 88.0 0.308
24 0.00 20.40 7.31 24 11.3 1.25 55.1 0.275 85.0 0.297
25 0.00 20.22 6.15 24 11.0 1.14 53.3 0.274 84.9 0.297
26 0.00 20.80 6.28 25 11.3 1.05 54.4 0.286 90.6 0.317
27 0.00 20.39 5.67 24 11.5 1.45 54.7 0.274 88.5 0.310
28 0.00 19.97 5.18 24 11.0 1.31 53.8 0.280 90.8 0.318
29 0.00 20.60 4.86 25 10.9 1.66 54.7 0.276 88.0 0.308
30 0.00 20.43 4.23 24 10.7 1.08 53.4 0.284 89.1 0.312
3 0.00 19.60 4.19 23 10.4 1.45 54.8 0.276 91.0 0.319
32 0.00 20.33 4.00 24 11.2 1.64 54.3 0.276 91.3 0.319
33 0.00 20.63 4.38 25 10.9 1.72 54.5 0.280 93.8 0.328
35 0.00 20.57 4.21 24 11.1 1.92 54.2 0.283 90.1 0.315
36 0.00 19.74 3.56 23 10.2 1.23 54.1 0.282 86.6 0.303
37 0.00 20.50 4.23 24 10.8 1.01 53.3 0.285 88.2 0.309
38 0.00 20.53 341 24 11.2 1.00 54.7 0.282 88.7 0.310
39 0.00 20.48 3.87 24 1.4 1.57 53.7 0.284 95.9 0.336
40 0.00 20.60 3.31 25 10.8 1.30 54.3 0.285 86.5 0.303
41 0.00 20.28 3.53 24 11.1 1.03 53.5 0.284 90.3 0.316
42 0.00 20.30 397 24 10.6 1.03 54.8 0.287 94.5 0.331
43 0.00 20.31 3.99 24 11.1 0.72 53.6 0.275 84.8 0.297
44 0.00 20.50 4.12 24 11.2 1.54 53.7 0.273 845  0.296
Average 20.29 7.13 24 11.1 1.47 54.3 0.275 90.1 0.315
Total number of blows analyzed: 40
Time Summary
Drive 48 seconds 10:03:20 AM - 10:04:08 AM (12/20/2006) BN 1 - 44
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MACTEC Engineering and Consulting, Inc. - Case Method Results

Vogtle COL Project - Boring B-1185; 88.5' - 90" Sample

Test date: 20-Dec-2006

CSX (ksi) FMX (kips) ETR (%)) ———
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
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MACTEC Engineering and Cons ulting, Inc.
Case Method Results

Vogtle COL Project - Boring B-1185; 88.5' - 80' S ample

OP:SEK
AR:  1.19in"2
LE:  94.00ft

WS: 16,807.9fs

CSX:

Max Measured Con"npr.risiresé o

Page 1 of 2

PDIPLOT Ver. 2005.2 - Printed: 8-May-2007

Rig Serial No. 165592 (Gregg CME 850)
Test date: 20-Dec-2006

BPM:

SP:  0.492 k/ft3
EM: 30,000.0 ksi
JC: 0.60

Blows per Minute

TSX: Tension Stress Maximum EF2: Energy of FA2
FMX: Maximum Force ETR: Energy Transfer Ratic
VMX: Maximum Velocity EMX: Max Transferred Energy
DFN: Final Displacement - B
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in 2 k-ft (%) k-ft
1 0.00 19.30 11.44 23 11.8 1.71 0.0 0.263 86.5 0.303
2 0.00 19.21 10.90 23 1.3 278 53.2 0.251 86.9 0.304
3 0.00 20.13 10.77 24 1.7 2.88 52.3 0.262 89.5 0.313
5 0.00 18.87 9.84 22 11.9 1.67 52.1 0.257 86.6 0.303
7 0.00 19.36 9.81 23 11.6 2.47 52.6 0.257 91.3 0.320
9 0.00 19.68 8.48 23 12.0 2.16 52.7 0.260 91.5 0.320
10 0.00 20.00 6.14 24 11.6 1.76 51.9 0.263 90.8 0.318
11 0.00 19.59 5.39 23 11.9 1.83 53.0 0.250 89.3 0.313
12 0.00 19.84 6.86 24 11.1 2.32 51.6 0.266 97.4 0.341
14 0.00 19.79 8.10 24 1.1 2.23 52.2 0.262 92.6 0.324
15 0.00 19.38 6.95 23 1.2 1.33 52.7 0.254 86.1 0.301
16 0.00 19.90 7.85 24 11.1 1.80 52.4 0.262 91.2 0.319
18 0.00 19.60 5.55 23 11.0 1.41 52.9 0.249 84.8 0.297
20 0.00 19.75 4.23 23 11.2 1.81 52.8 0.251 92.5 0.324
21 0.00 19.53 4.20 23 11.2 1.50 53.0 0.256 88.1 0.308
22 0.00 19.83 3.04 24 11.4 1.33 53.4 0.251 89.8 0.314
23 0.00 19.91 3.38 24 11.3 1.53 51.6 0.250 87.0 0.304
24 0.00 19.85 3.16 24 11.4 1.63 53.2 0.247 85.8 0.300
25 0.00 20.00 3.07 24 11.5 1.48 51.6 0.252 88.1 0.309
26 0.00 19.19 4.29 23 11.4 1.36 52.7 0.252 88.1 0.308
27 0.00 19.66 4.13 23 11.4 2.07 52.5 0.251 91.4 0.320
28 0.00 19.83 . 3.75 24 11.6 1.55 52.0 0.256 88.9 0.311
29 0.00 19.93 4.19 24 1.4 1.44 53.1 0.256 91.7 0.321
30 0.00 20.02 4.27 24 11.2 1.84 52.1 0.265 95.8 0.335
31 0.00 19.30 4.03 23 11.0 1.79 53.4 0.255 93.4 0.327
32 0.00 19.91 3.95 24 11.3 1.39 51.8 0.257 87.2 0.305
33 0.00 19.68 3.47 23 11.0 1.54 52.6 0.254 89.4 0.313
34 0.00 19.76 3.68 24 10.8 1.05 52.4 0.257 85.4 0.299
35 0.00 19.60 3.27 23 10.8 1.76 51.9 0.257 89.5 0.313
36 0.00 19.42 3.44 23 11.3 1.47 52.2 0.251 83.9 0.294
37 0.00 19.80 3.1 24 11.2 1.33 51.7 0.253 925 0.324
38 0.00 19.64 3.07 23 11.2 1.48 53.6 0.251 87.6 0.306
39 0.00 19.29 2.93 23 1.1 1.21 511 0.252 87.9 0.308
40 0.00 19.54 4.37 23 10.9 1.19 53.0 0.247 87.0 0.304
41 0.00 19.89 4.40 24 1.1 1.12 51.8 0.252 88.0 0.308
42 0.00 19.60 4.08 23 11.5 1.04 53.2 0.247 86.3 0.302
43 0.00 19.97 4.76 24 11.3 1.68 51.4 0.260 92.6 0.324
44 0.00 19.86 4.22 24 11.3 0.94 52.1 0.252 86.1 0.301
45 0.00 19.43 3.54 23 11.2 1.18 52.4 0.253 89.8 0.314
46 0.00 20.09 4.14 24 11.3 0.66 50.9 0.258 87.7 0.307
47 0.00 19.70 4.07 23 1.4 1.1 53.1 0.249 86.6 0.303
48 0.00 19.52 3.86 23 11.2 0.71 51.5 0.255 84.5 0.296
49 0.00 19.69 3.93 23 11.2 1.05 523 0.256 84.8 0.297
50 0.00 19.67 3.69 23 11.0 1.03 51.7 0.265 89.0 0.311
51 0.00 19.54 412 23 1.4 1.46 53.5 0.247 83.1 0.291
52 0.00 19.35 4.22 23 10.6 1.42 51.7 0.251 83.4 0.292
53 0.00 19.78 3.55 24 10.9 1.25 51.6 0.266 89.3 0.313
54 0.00 19.30 4.16 23 10.6 1.42 52.2 0.251 84.8 0.297
55 0.00 19.45 413 23 10.7 0.52 51.4 0.255 85.9 0.301
56 0.00 18.99 4.35 23 10.5 1.28 52.6 0.245 84.0 0.294
57 0.00 19.52 4.15 23 10.9 0.71 51.1 0.253 84.8 0.297
58 0.00 19.24 4.34 23 1.1 1.38 53.1 0.244 84.5 0.296
59 0.00 19.77 5.22 24 14.1 1.71 50.9 0.247 86.8 0.304
60 0.00 19.55 4.52 23 1.3 0.80 52.8 0.249 86.2 0.302
61 0.00 19.63 4.69 23 1.4 1.17 51.9 0.255 87.7 0.307
62 0.00 19.84 5.18 24 1.3 0.90 52.4 0.249 85.6 0.298
63 0.00 19.13 5.14 23 11.2 0.63 51.9 0.248 85.3 0.299
64 0.00 19.71 4.70 23 11.0 1.44 50.8 0.251 84.1 0.294
65 0.00 19.52 5.85 23 11.4 0.74 53.4 0.245 82.9 0.290
66 0.00 19.96 5.35 24 11.3 0.98 50.6 0.257 85.3 0.299
67 0.00 19.42 5.54 23 10.7 0.85 52.9 0.250 82.9 0.290
68 0.00 19.63 5.82 23 11.0 0.50 51.8 0.248 82.3 0.288
69 0.00 19.38 5.54 23 1.3 0.94 52.0 0.251 82.3 0.288
70 0.00 19.68 5.50 23 11.0 0.92 52.0 0.324 85.8 0.300
71 0.00 19.30 5.94 23 10.6 0.67 51.8 0.257 87.1 0.305
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MACTEC Engineering and Cons ulting, Inc.

Case Method Results

Vogtle COL Project - Boring B-1185; 88.5' - 90' S ample

Page 2 of 2

PDIPLOT Ver. 2005.2 - Printed: 8-May-2007
Rig Serial No. 165592 (G regg CME 850)

OP:SEK Test date: 20-Dec-2006
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in * k-ft (%) k-ft
72 0.00 19.43 5.54 23 10.8 0.12 53.2 0.257 85.7 0.300
73 0.00 19.74 5.45 23 10.2 1.67 51.4 0.259 85.8 0.300
74 0.00 19.43 5.57 23 11.1 0.67 825 0.254 82.8 0.290
Average 19.61 5.06 23 11.2 1.36 52.3 0.258 87.5 0.306
Total number of blows analyzed: 68
Time Summary
Drive 1 minute 24 seconds 10:23:38 AM - 10:25:02 AM (12/20/2008) BN 1-74
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MACTEC Engineering and Consulting, Inc. - Case Method Restllts

Test date: 17-Jan-2007

Plant Vogtle COL Project - Boring B-3002A; 13.5' - 15' Sample

CSX (ksi) FMX (kips) ——- — ETR ((%))
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
10 20 30 40 0 10 20 30 40 O 25 50 75 100
—_— . i e N
{ { > >
¢ / ! Vel
[ , Y I e
L) : e
3 § \ </ C_;\ =
= < & \ o
€ $ H e
) ) 7 T
i b > <l ™ < - //( Sy
/< f & N
& vV \ o el i
\ < e ™
] \ . [ /
s { { {
) \ ) \ g
J ) > v
/ \ <> \‘\,. \ >
! / { / z &
// { \ / Sy >,
/ ) | y <
| J ( A e
| \ { N ~
{ \ \ \ < "
\ \ <
7 \L /) 2 ) >
) ) ; ) ) )
( /! (\ / L/\\ S~
p ( ( SR
¢ l \ | L 1)
< \ ] g ‘St
i / i ) / <]
1
| |
|
i
| i
!
{ |
| 1 |
i { i ; i
5 10 15 20 0 5 10 15 20 0.0 0.1 0.2 0.3 04
TSX (ksi) — VMX (fflsy —— EMX (k-ft)
Tension Stress Maximum Maximum Velocity Max Transferred Energy

556 of 724



MACTEC Engineering and Consulting, Inc.
Case Method Results

Plant Vogtle COL Project - Boring B-3002A; 13.5' - 15" Sample
OP: SEK

Page 1 of 1

PDIPLOT Ver. 2005.2 - Printed: 8-May-2007

Rig Serial No. 165592 (Gregg CME 850 Track)
Test date: 17-Jan-2007

AR 1.49in"2
LE:  19.00ft
WS: 16,807.9 f/s

SP:

0.492 Kk/ft3

EM: 30,000.0 ksi

JC:

0.60

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

VMX: Maximum Velocity

DFN: Final Displacement

BPM: Blows per Minute

EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transfemred Energy

BL# depth CsX TSX FMX VMX DFN BPM EF2 ETR EMX
fit ksi ksi kips fis in ** k-ft (%) kft

1 0.00 19.39 0.52 29 124 -0.43 0.0 0.000 67.7 0.237
2 0.00 23.61 9.88 35 1256 0.57 50.0 0.274 70.6 0.247
3 0.00 23.87 9.82 36 13.0 2.81 50.6 0.273 78.7 0.275
4 0.00 23.63 10.87 35 12.4 1.81 50.9 0.277 85.0 0.298
5 0.00 24.13 9.70 36 12.7 1.34 50.2 0.278 74.4 0.260
6 0.00 23.61 10.59 35 12.3 1.63 51.4 0.273 72.4 0.254
7 0.00 24.07 10.41 36 12.2 1.72 49.8 0.294 99.4 0.348
8 0.00 23.69 10.44 35 11.8 0.89 51.8 0.280 725 0.254
9 0.00 23.12 10.64 34 12,2 1.39 498 0.280 72.7 0.255
10 0.00 23.74 10.84 35 12.3 2.62 51.2 0.281 84.5 0.298
11 0.00 23,52 10.78 35 125 1.93 50.3 0.288 83.8 0.293
12 0.00 23,61 9.66 35 1.7 1.54 50.5 0.280 78.1 0.273
13 0.00 23,83 9.85 35 12.0 2.08 51.2 0.278 85.7 0.300
14 0.00 23.80 9.57 35 11.7 1.61 49.7 0.289 87.8 0.307
15 0.00 23.56 10.35 35 12.4 1.92 51.7 0.277 73.7 0.258
16 0.00 24.05 9.49 36 12.0 1.85 495 0.282 76.3 0.267
17 0.00 22.77 9.22 34 12.0 1.85 51.5 0.277 77.7 0.272
18 0.00 24.18 8:86 36 1.9 1.81 49.8 0.290 94.6 0.331
19 0.00 22.76 9.42 34 12.1 1.30 51.2 0.278 73.2 0.256
20 0.00 23.20 9.82 35 12.1 1.07 50.3 27 72.8 0.254
21 0.00 22.95 8.74 34 116 1.58 50.7 0.276 75.3 0.264
22 0.00 23.21 8.82 35 1.9 1.82 50.9 0.271 74.2 0.260
23 0.00 23.92 8.65 36 1.6 1.79 50.0 0.281 78.2 0.274
24 0.00 23.13 8.03 34 11.3 1.40 51.5 0.275 72.9 0.255
25 0.00 24.06 7.78 36 1156 1.33 49.6 0.285 78.0 0.273
26 0.00 23.87 7.88 36 11.3 1.78 51.5 0.278 75.5 0.264
27 0.00 23.61 7.69 35 1.5 1.40 49.8 0.286 80.2 0.281
28 0.00 23.89 7.27 36 11.4 1.10 25.4 0.281 74.9 0.262
29 0.00 23.76 7.38 35 11.3 1.30 50.5 0.285 91.6 0.321
30 0.00 22.90 7.56 34 11.4 1.02 51.1 0.276 74.8 0.262
31 0.00 23.31 7.60 35 11.3 0.75 49.8 0.288 81.1 0.284
32 0.00 23.52 7.46 35 1.4 1.23 51.5 0.277 76.2 0.267
33 0.00 23.65 7.68 35 11.6 1.90 485 0.285 81.3 0.284
34 0.00 23.56 7.20 35 11.4 -0.18 51.7 0.281 774 0.271
35 0.00 24.00 7.38 36 11.4 1.21 49.7 0.283 77.7 0.272
36 0.00 23.74 6.83 35 11.2 0.76 51.1 0.276 76.1 0.266
37 0.00 23.62 6.93 35 114 1.34 50.3 0.286 86.9 0.304
38 0.00 23.30 7.09 35 1.1 1.33 50.5 0.279 79.1 0.277
39 0.00 23.30 6.37 35 1.4 1.64 51.0 0.276 80.1 0.280
40 0.00 23.39 6.58 35 115 0.94 50.0 0.283 80.0 0.280
41 0.00 23.20 6.39 35 115 0.90 51.4 0.274 76.7 0.269
42 0.00 23.78 6.54 35 11.4 0.89 49.5 0.286 85.3 0.299
43 0.00 23.42 6.67 35 115 0.45 51.5 0.276 77.4 0.270
44 0.00 23.12 6.56 34 11.5 1.34 49.7 0.201 92.4 0.324
Average 23.46 8.36 35 11.8 1.37 50.0 0.274 79.2 0.277

Total number of blows analyzed: 44

Time Summary
Drive 52 seconds
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MACTEC Engineering and Consulting, Inc. - Case Method Results

Plant Vogtle COL Project - Boring B-3002A; 18.5' - 20' Sample

Test date: 17-Jan-2007

CSX (ksi) — FMX (kips) ETR ((%))
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
10 20 30 40 0 10 20 30 40 O 25 50 75 100
0 S -
{:'7 N J
( ‘;"\
10 | ) 2
// T J \)
! / { 5
; { /
) ; >
20— 3 i e - i -
/ i / !
{ { | { l
! \ | t \
\ | | ) \ |
Lo | o o
( f |/ { ' !
30 B A—— l/. | I E / |
‘ i \ ) |
R | { (|
‘ \ ! i"l i ' ’
I \ { ! S D
40 7 [ R '
[ (‘ !\ ! ! :
y i\ \ \ | S N
> ) ) % (|
50 t e - - — = “
] | : | ‘ ‘
| | | | | |
| | | |
i i ‘
| | | | |
60 | | | i : | | |
5 10 15 20 0 5 10 15 20 0.0 0.1 0.2 0.3 0.4
TSX {ksi) VMX (ffs) ——— EMX (k-ft) —— —

Tension Stress Maximum

Maximum Velocity

558 of 724

Max Transferred Energy



MACTEC Engineering and Cons ulting, Inc.
Case Method Results

Plant Vogtle COL Project - Boring B-3002A; 18.5' - 20" Sample

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 8-May-2007

Rig Serial No. 165592 (G regg CME 850 Track)
Test date: 17-dan-2007

AR: 1.49 in*2

LE: 24.00 ft

ws: 16,8079fls
CSX: Max Measured Compr. Stress
TSX: Tension Stress Maximum
FMX: Maximum Force

VMX: Maximum Velocity

DFN: Final Displacement

BL# depth CSX TSX FMX
ft ksi ksi kips
1 0.00 20.43 10.98 30
2 0.00 20.72 1.32 31
3 0.00 20.89 11.31 31
4 0.00 21.13 1.33 31
5 0.00 21.74 11.28 32
6 0.00 22.11 10.72 33
7 0.00 22.29 10.93 33
8 0.00 22.48 10.47 33
9 0.00 23.00 10.78 34
10 0.00 22.37 10.15 33
11 0.00 22,15 9.28 33
12 0.00 22.37 8.84 33
13 0.00 21.76 8.58 32
14 0.00 22.46 8.22 33
15 0.00 22.02 7.93 33
16 0.00 22.42 8.20 33
17 0.00 22.20 7.58 33
18 0.00 22.86 7.96 34
19 0.00 22.20 7.73 33
20 0.00 22.55 7.34 34
21 0.00 22.29 7.32 33
22 0.00 21.76 6.84 32
23 0.00 21.85 7.03 33
24 0.00 22.33 7.25 33
25 0.00 22.42 7.16 33
26 0.00 22.37 7.41 33
27 0.00 22.42 717 33
28 0.00 22.20 7.34 33
29 0.00 22.42 7.98 33
30 0.00 22.13 7.26 33
31 0.00 21.90 7.33 33
32 0.00 21.95 7.63 33
33 0.00 21.37 7.81 32
34 0.00 22.20 7.32 33
35 0.00 21.84 7.63 33
36 0.00 22.04 7.60 33
37 0.00 22.37 7.16 33
38 0.00 22.38 7.79 33
39 0.00 22.11 7.22 33
40 0.00 22.19 7.00 33
41 0.00 21.60 7.75 52
42 0.00 21.65 7.53 32
43 0.00 21.89 7.95 33
44 0.00 22.09 8.38 33
_45 000  21.98 _7.60 338
Average 22.04 7.94 33

VMX
fis
11.2
12.0
11.6
11.4
11.8
11.5
1.3
1.2
11.5
11.3
1.5
11.5
14.56
1.1
11.3
11.6
11.3
11.5
111
11.4
11.3
11.4
11.4
11.2
11.3
144
11.3
11.2
11.0
1.1
1.1
11.2
11.2
1.1
10.8
11.2
11.1
10.8
11.0
111
11.3
11.1
11.3
11.3
111

11.3

SP:

0.492 k/ft3

EM: 30,000.0 ksi

JC:

0.60

BPM: Blows per Minute
EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

Total number of blows analyzed: 45

Time Summary
Drive 50 seconds
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8:25:10 AM - 8:26:00 AM (1/17/2007) BN 1 -45

DFN BPM EF2 ETR EMX
in - kit (%) k-ft
0.38 0.0 0.261 74.7 0.262
1.19 50.0 0.000 80.5 0.282
1.26 52.8 0.287 82.1 0.287
1.33 53.1 0.000 76.9 0.269
1.13 51.7 0.297 85.2 0.298
0.88 53.9 0.280 78.1 0.274
1.66 51.3 0.279 76.1 0.266
0.66 53.7 0.279 79.9 0.280
1.97 51.7 0.284 79.3 0.278
1.17 53.1 0.279 78.9 0.276
0.47 52.2 0.280 78.8 0.276
0.91 53.0 0.284 84.7 0.297
1.00 526 0.282 80.9 0.283
1.22 525 0.278 82.0 0.287
1.09 52.9 0.279 78.9 0.276
1.20 516 0.286 825 0.289
0.74 538 0.274 76.1 0.266
0.50 51.3 0.294 82.9 0.290
0.71 53.3 0.271 76.1 0.266
117 51.8 0.284 81.3 0.285
1.78 526 0.278 79.0 0.277
0.33 52.8 0.278 76.9 0.269
1.00 51.9 0.284 84.9 0.297
1.57 53.3 0.275 79.0 0.276
2.41 516 0.284 91.8 0.321
1.32 53.6 0.272 748 0.262
1.58 51.5 0.282 88.1 0.308
1.68 53.4 0.273 755 0.264
0.85 52.1 0.278 80.1 0.280
1.95 525 0.273 85.2 0.298
1.42 52.7 0.269 74.9 0.262
0.89 52.2 0.279 77.8 0.272
0.99 53.3 0.274 742 0.260
0.74 51.2 0.279 76.5 0.268
1.38 53.4 0.269 75.9 0.266
1.03 52.0 0.279 75.9 0.266
0.66 52.9 0.278 775 0.271
1,27 51.9 0.280 77.2 0.270
1.24 52.9 0.274 79.2 0.277
1.25 52.4 0.273 75.3 0.263
1.25 52.0 0.276 75.4 0.264
1.77 53.3 0.267 755 0.264
1.14 515 0.276 78.6 0.275
1.81 53.3 0.272 76.7 0.268
242 51.4 0.274 77.2 0.270
1.20 525 0.266 79.1 0.277



MACTEC Engineering and Consulting, Inc. - Case Method Results

PDIPLOT Ver. 2005.2 - Printed: 8-May-2007 Test date: 17-Jan-2007
Plant Vogtle COL Project - Baring B-3002A,; 20' - 21.5" Sample
CSX (ksi) ——— FMX (kips) — ETRA(S5)), ~—ee _
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MACTEC Engineering and Cons ulting, Inc.
Case Method Results

Plant Vogtle COL Project - Boring B-3002A; 20" - 21.5' Sample

Max Measured C(r)ir;;')r.' Stress

Page 1 of 2

PDIPLOT Ver. 2005.2 - Printed: 8-May-2007
Rig Serial No. 165592 (Gregg CME 850 Track)

Test date: 17-Jan-2007
SP:  0.492 k/ft3
EM: 30,000.0 ksi
JC: 0.60

OP: SEK o
AR: 1.49 in"2
LE: 26.00 ft
WS: 16,807.8 fis
CSX:
TSX: Tension Stress Maximum
FMX: Maximum Force
VMX: Maximum Velocity
DFN:_Final Displacement
BL# depth
ft
1 0.00
2 0.00
3 0.00
4 0.00
5 0.00
6 0.00
7 0.00
8 0.00
9 0.00
10 0.00
11 0.00
12 0.00
13 0.00
14 0.00
15 0.00
16 0.00
17 0.00
18 0.00
19 0.00
20 0.00
21 0.00
22 0.00
23 0.00
24 0.00
25 0.00
26 0.00
27 0.00
28 0.00
29 0.00
30 0.00
31 0.00
32 0.00
33 0.00
34 0.00
35 0.00
36 0.00
37 0.00
38 0.00
39 0.00
40 0.00
41 0.00
42 0.00
43 0.00
44 0.00
45 0.00
46 0.00
47 0.00
48 0.00
49 0.00
50 0.00
51 0.00
52 0.00
53 0.00
54 0.00
55 0.00
56 0.00
57 0.00
58 0.00
59 0.00
60 0.00
61 0.00
62 0.00
63 0.00
64 0.00
65 0.00

CSX
ksi
23.50
25.03
24.20
23.74
23.52
24.59
23.87
23.50
24.70
23.19
23.27
24.08
23.97
24.33
24.25
24.12
24.40
23.80
23.26
23.46
23.56
23.47
24.29
23.76
23.92
23.54
24.36
23.25
24.54
23.97
24.44
24.23
23.95
24.07
24.00
23.58
23.42
23.37
23.54
24.37
24.13
24.67
23.23
24.06
23.79
24.03
23.23
24.71
24.59
24.34
24.31
24.55
23.91
23.80
24.09
25.00
24.78
24.76
24.56
24.99
23.50
24.07
23.69
24.36
24.62

TSX
ksi
11.74
11.69
12.48
11.59
11.64
11.39
11.03
9.95
10.31
10.36
10.25
10.40
10.00
10.08
10.02
10.21
10.02
9.65
8.97
8.14
7.91
5.99
4.73
4.52
4.34
3.66
3.47
3.1
2.95
2.32
2.15
2.39
2.03
2.49
2.02
2.36
2.49
2.75
2.53
3.07
3.44
3.01
3.08
1.99
3.79
3.44
3.35
3.40
3.63
3.56
3.09
3.51
2.91
3.03
2.77
2.63
2.54
2.36
2.27
2.99
2.37
2.23
2.30
2.76
2.32

FMX

kips
35
37
36
35
35
37
36
35
37
35
35
36
36

36
36
36
35

35
35
35
36
35
36
35
36
35
37
36
36
36
36
36
36
35
35
35
35
36
36
37
35
36
35
36
35
37
37
36
36
37
36
35
36
37

37
37
37
35
36
35
36
37

VMX
fls
11.3
11.1
11.0
10.5
10.5
10.4
10.7
10.3
10.6
10.5
10.6
10.5
10.6
10.7
10.4
10.6
10.5
10.4
10.4
10.4
10.4
10.2
10.4
10.4
10.6
10.4
10.6
10.5
10.6
10.4
10.5
10.5
10.5
10.6
10.5
10.5
10.2
10.3
10.5
10.5
10.2
10.0
10.2
9.9
10.4
10.3
10.4
10.4
10.3
10.5
10.4
10.6
10.2
10.5
10.4
10.5
10.5
10.3
10.5
10.4
10.4
10.3
10.4
10.4
10.4
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BPM: Blows per Minute

EF2: Energy of F*2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

DFN
in
1.85
1.89
1.10
1.26
0.88
0.98
0.87
0.71
1.24
0.52
1.02
0.98
1.05
1.44
1.23
1.17
0.99
1.36
1.02
1.06
1.23
1.10
0.97
0.71
0.88
0.60
0.71
0.72
0.55
0.83
0.82
0.50
0.97
0.72
0.65
0.40
0.46
1.05
0.78
0.92
0.58
0.50
2.58
1.54
1.21
0.96
1.96
0.44
1.14
0.88
-0.06
0.97
0.62
0.70
0.69
1.03
0.83
0.63
1.19
1.09
0.99
1.13
1.15
0.48
0.69

BPM

0.0
48.9
50.7
51.5
50.4
51.9
50.0
51.5
50.5
51.1
50.8
51.2
51.3
50.5
51.8
50.0
52.0
50.3
51.6
50.6
51.3
51.4
50.3
51.9
50.0
51.9
50.8
51.4
50.4
51.0
50.9
50.0
51.8
49.6
51.8
50.0
51.6
50.5
51.0
50.9
49.9
51.6
49.9
51.6
50.4
51.5
50.5
51.0
51.6
50.6
51.3
50.4
51.7
50.3
51.6
50.9
50.7
50.9
50.5
51.3
50.1
51.8
50.4
51.5
51.1

EF2 ETR EMX
k-ft (%) k-ft
0.286 82.8 0.290
0.298 85.6 0.300
0.300 81.4 0.285
0.303 0.6 0.282
0.304 80.6 0.282
0.294 76.7 0.268
0.308 81.4 0.285
0.282 73.3 0.257
0.304 80.3 0.281
0.299 79.3 0.278
0.302 79.8 0.279
0.303 79.3 0.277
0.299 80.3 0.281
0.308 84.5 0.296
0.295 795 0.278
0.302 79.9 0.280
0.293 76.7 0.269
0.311 81.6 0.285
0.302 78.4 0.274
0.301 79.3 0.277
0.306 80.3 0.281
0.294 77.4 0.271
0.303 82.0 0.287
0.304 79.8 0.279
0.311 80.5 0.282
0.304 81.9 0.287
0.312 81.1 0.284
0.302 79.0 0.277
0.310 80.7 0.282
0.294 77.9 0.272
0.294 78.0 0.273
0.304 81.0 0.283
0.300 78.9 0.276
0.308 81.3 0.285
0.297 78.5 0.275
0.303 79.0 0.277
0.297 78.1 0.273
0.298 77.8 0.272
0.300 78.9 0.276
0.300 79.2 0.277
0.306 80.2 0.281
0.291 75.9 0.266
0.302 76.0 0.266
0.000 771 0.270
0.300 77.8 0.272
0.297 80.6 0.282
0.304 83.4 0.292
0.297 77.0 0.270
0.295 80.6 0.282
0.299 78.2 0.274
0.290 77.5 0.271
0.308 81.4 0.285
0.285 73.8 0.258
0.302 78.6 0.275
0.294 76.5 0.268
0.308 79.2 0.277
0.298 79.1 0.277
0.294 76.4 0.267
0.300 77.7 0.272
0.290 771 0.270
0.305 79.4 0.278
0.297 77.2 0.270
0.309 80.3 0.281
0.296 78.9 0.276
0.305 78.1 0.273



MACTEC Engineering and Cons ulting, Inc.

Case Method Results

Plant Vogtle COL Project - Boring B-3002A; 20' - 21.5' Sample

OP: SEK o

BL# depth CSX TSX FMX VMX
ft ksi ksi kips fis
66 0.00 25.17 2,71 37 10.3
87 0.00 23.97 2.82 36 10.5
68 0.00 24.69 2.57 37 10.5
69 0.00 24.99 217 37 9.8
70 0.00 23.77 2.73 35 10.4
71 0.00 23.50 2.83 35 10.2
72 0.00 25.21 2.85 38 10.5
73 0.00 23.74 2.54 35 10.2
74 0.00 22.89 2.94 34 10.3
75 0.00 24.61 2.27 37 10.2
76 0.00 23.07 2.69 34 10.2
77 0.00 23.42 3.18 35 10.3
78 0.00 24.70 3.24 37 10.1
79 0.00 24.52 3.46 37 10.5
81 0.00 25.37 2.73 38 9.9
82 0.00 24.36 0.49 36 9.8
83 0.00 23.90 3.02 36 10.1
84 0.00 23.76 297 35 10.1
85 0.00 24.42 0.80 36 9.9
86 0.00 24.94 2.85 37 10.1

87 0.00 24.54 2.57 37 102
Average 24.09 4.70 36 10.4

Time Summary

Drive

1 minute 41 seconds

Page 2 of 2
PDIPLOT Ver. 2005.2 - Printed: 8-May-2007

Rig Serial No. 165592 (G regg CME 850 Track)
Test date: 17-Jan-2007

Total number of blows analyzed: 86

8:43:35 AM - 8:45:16 AM (1/17/2007) BN 1 - 87
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DFN BPM EF2 ETR EMX
in = k-ft (%) k-ft
0.44 50.9 0.296 78.1 0.273
0.27 51.0 0.293 77.8 0.272
-0.07 50.6 0.300 78.3 0.274
1.10 51.4 0.291 75.0 0.262
0.61 50.3 0.311 78.8 0.276
0.57 51.5 0.286 755 0.264
0.28 50.5 0.312 80.6 0.282
0.90 51.3 0.294 76.1 0.266
0.63 50.4 0.299 76.0 0.266
0.90 51.4 0.298 76.6 0.268
1.17 51.6 0.306 79.5 0.278
0.79 50.8 0.296 78.0 0.273
-0.40 51.7 0.300 78.6 0.275
-0.07 50.4 0.308 80.8 0.283
0.95 413 0.305 79.6 0.279
-0.24 515 0.000 76.4 0.268
0.69 51.1 0.305 79.0 0.277
2.85 51.2 0.306 771 0.270
0.28 51.0 0.000 75.7 0.265
0.80 50.8 0.305 79.0 0.277
. 0.90 51.4 0.298 78.8 0.276
0.88 50.8 0.290 78.9 0.276



June 27, 2007

Memorandum to File DCN VGCOL 218
From: Steve Kiser
Reviewed By: Pieter Depree f@?

Subject: Report of SPT Energy — Gregg Drilling CME 55
Hammer Serial No. 311025 Autematic Hammer
WORK INSTRUCTION VGCOL 218
Vogtle Units 3 & 4 COL Project
Burke County, Georgia
MACTEC Project No. 6141-06-0286

Steve Kiser, 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 February 7, 2007, during drilling of Boring B-3028 at
the referenced site. The testing was performed from approximately 8:40 to 9:40 AM under sunny
skies with breezy conditions and a temperature of about 60 degrees Fahrenheit. The boring was
drilled with personnel and equipment from Gregg Drilling. The drilling equipment consisted of a
CME 55 model truck-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 boring below the depth at which groundwater was
encountered at the time of energy testing. The drill rig operator during sampling was Mr. Brian
Giesecke. 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 PAK
(Serial No. 1430), and calibrated accelerometers (Serial Nos. P5953 and P5094) and strain gages
(Serial Nos. NW #146/1 and NW#146/2). An NW-sized 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 1.49 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. 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 VGCOL-14.

14 Pages Total
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SPT Energy Measurements —Vogtle Units 3 & 4 COL Project June 27, 2007
MACTEC Project No. 6141-06-0286
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.
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SPT Energy Measurements —Vogtle Units 3 & 4 COL Project June 27, 2007
MACTEC Project No. 6141-06-0286
Page 3

e The average energy transferred from the hammer to the drill rods for each
individual depth interval using the EFV method ranged from 309 foot-pounds to
324 foot-pounds. These average encrgy transfers correspond to energy transfer
ratios (ETR) of 88% to 93% 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 weighted average energy transfer of the SPT system (for all
the depth intervals tested) was 315.7 foot-pounds, with a weighted average ETR of
90.2%.

Attachments: Page 4 Table 1 - Summary of SPT Energy Measurements — 1 Page
Page 5 Work Instruction - DCN VGCOL 218 — 1 Page
Page 6 Record of SPT Energy Measurement — 1 Page
Pages 7 - 14 PDIPLOT Output — 8 Pages
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TABLE 1
SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D4633-05)
Vogtle Units 3 & 4 COL Project
Burke County, Georgia
MACTEC Project No. 6141-06-0286

_ £ 2 ~ s -
. & S = o~ z = = Y B
= i S @ = s T g < 5 o o =
£ S = = 2 2 = s < Z R < g
s z b s @ s & 3 E D s 3 3 g £
3 o B z. = = 2 O z > = 8 5
% o =] Q =] E =) L o = B >
o & 2 | = g = 2 5 &3 8 . E
o = k £ B 2 s o ? 205
. 3 3 s | 4 2 s

%) b= =
33.5-35.0 5-10-13 23 311 88.9%
S1025 38.5-40.0 7-10-8 22 324 92.6%
(CME 55 | Gregg Drilling| B. Giesecke | B-3028 | NW-J | 2/7/2007 . 2
435-45.0 1-3-6 12 309 88.3%

Truck)

48.5-50.0 3-6-5 15 316 90.3%
Weighted Average for Rig: 315.7 90.2%

*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 1bs/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.

Prepared By: Q(/m Date: ¢=271-97 Checked By: A Date: 2/57/9 Fa
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{

“J ork Instructlons - SPT Lnergy Gre g Drlllmg CME-55 (Glesecke)

(Hammer #311025)
Vogtle COL Project
Project No. 6141-06-0286

| Issued To: Steve Kiser \

i
- Location: Vogtle COL Project Field Office Date: 2/7/07
- Issued By: Matthew F. Cooke, Site Coordinator |

' Valid From: 2/7/07 To: 2/7/08

- Task Description: Measurement of energy transferred to the drill string rods from a Standard

- Penetration Test (SPT) automatic hammer mounted on a drill rig. Testing will be performed using

'~ a Pile Driving Analyzer (PDA) model PAK at various depth intervals below a depth of

- approximately 10 feet below the ground surface for the above referenced rig drilling SPT borings
. at the Vogtle COL Site. »

Applicable Technical Procedures or Plans, or other!' reference: ASTM D4633-05 Standard
Test Method for Energy Measurement for Dynamic Penetrometers.

Specific Instructions (note attachments where necessary) Obtain energy measurements with the
PDA at various depth intervals below a depth of about 10 feet below the ground surface in
general accordance with ASTM D4633-05. Perform energy measurement testing for the above
referenced drill rig.

Report Format: Written report documenting results §f field testing in general accordance with
ASTM D4633-05, to include completed Summary of Daily Observations and Testing, Record of
SPT Energy Measurement sheet(s), and PDIPLOT output data.

Specific Quality Assurance Procedures Applicable: ‘ None

Hold Points or Witness Points: Direction to perform energy? measurements received from the Site

Coordinator. i
|
I
|

I
Records: All records generated shall be considered QA Records.

Reviewed and Approved By (Note: Only One Signature is Required to Issue):

Project Manager: Date:

Project Principal: Date: ;

Site CoordinatoW) Date: = / '7/6’ 7
—/‘J 3 /‘[

No.of Pages: 1 ~ DCN: VGCOL 218
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Z MACTEC

2801 YORKMONT ROAD, SUITE 100 D

CHARLOTTE, NC 28208

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

RECORD OF SPT ENERGY MEASUREMENT

GENERAL INFORMATION

DRILL RIG DATA

obetaroe  WAT ALY

HAMMER eTED  HERRE (D4
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MACTEC Engineering and Consulting, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 1-May-2007 Test date: 7-Feb-2007

Plant Vogtle COL Project - Boring B-3028; 33.5' - 35" Sample
C8X (ksi) — e FMX (kips) -~ o ETR ((%))
Max Measured Compr. Stress Maximum Farce Energy Transfer Ratio
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 1-May-2007
Plant Vogtle COL Project - Baring B-3028; 33.5' - 35' Sample Rig Serial No. 311025 (Gregg Drilling CME 55 Truck)
OP: SEK Test date: 7-Feb-2007
AR: 1.49 in"2 SP: 0.492 k/t3
LE: 39.00 ft EM: 30,000 ksi
WS: 16,807.9 fls JC:.  0.60
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
DFN: Final Displacement
BL# depth CsX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in e k-ft (%) k-ft
1 0.00 20.95 14.25 31 12.2 1.67 26.7 0.309 84.1 0.294
2 0.00 21.27 12.85 32 12.1 212 53.5 0.315 86.8 0.304
3 0.00 20.79 13.50 31 12.4 1.21 53.4 0.307 86.5 0.303
4 0.00 21.19 13.05 32 11.6 1.83 533 0.318 89.0 0.312
5 0.00 21.08 12.79 31 11.5 1.78 53.5 0.312 85.4 0.299
8 0.00 21.37 12.63 32 11.6 1.99 53.5 0.317 93.7 0.328
7 0.00 21.48 12.20 32 11.1 1.50 53.5 0.319 93.0 0.325
8 0.00 21.41 12.52 32 1.1 1.25 53.7 0.312 854 0.299
9 0.00 21.48 12.31 32 11.0 1.52 53.2 0.318 88.5 0.310
10 0.00 21.08 12.60 31 11.1 1.68 53.3 0.310 83.8 0.293
11 0.00 21.23 12.06 32 1.2 1.75 53.5 0.315 93.9 0.329
12 0.00 21.35 1219 32 11.0 1.42 53.3 0.315 88.5 0.310
13 0.00 21.18 11.25 32 11.1 1.65 53.5 0.316 95.0 0.332
14 0.00 21.16 11.40 32 11.1 1.82 53.1 0.312 86.5 0.303
15 0.00 21.37 10.93 32 111 1.56 53.5 0.318 91.6 0.321
16 0.00 21.01 11.76 3 10.9 1.62 53.4 0.310 86.3 0.302
17 0.00 21.25 10.95 32 11.1 1.26 53.2 0.315 86.2 0.302
18 0.00 21.19 11.87 32 10.9 1.28 53.3 0.313 84.9 0.297
19 0.00 21.19 11.38 32 10.9 1.76 53.3 0.315 86.0 0.301
20 0.00 21.13 11.59 31 10.9 1.92 53.3 0.314 89.5 0.313
21 0.00 2117 11.82 32 10.9 1.57 53.3 0.315 91.1 0.319
22 0.00 21.21 11.99 32 10.9 2.06 53.2 0.315 93.0 0.325
23 0.00 21.05 11.92 31 11.0 1.72 53.5 0.316 92.7 0.325
Average 21.20 12.16 32 11.2 1.65 52.2 0.314 88.7 0.311

Total number of blows analyzed: 23

Time Summary
Drive 24 seconds 12:16:58 PM - 12:17:22 PM (2/7/2007) BN 1-23
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MACTEC Engineering and Consulting, Inc. - Case Method Results

PDIPLOT Ver. 2005.2 - Printed: 1-May-2007 Test date: 7-Feb-2007

Plant Vogtle COL Project - Boring B-3028; 38.5' - 40" Sample

CSX (ksi) ——— - FMX (kips) ———— —— ETR (%)) ————
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 1-May-2007
Plant Vogtle COL Project - Boring B-3028; 38.5' - 40' Sample Rig Serial No. 311025 (Gregg Drilling CME 55 Truck)
OP: SEK Test date: 7-Feb-2007
AR: 1.49in"2 SP:  0.492 k/ft3
LE: 44.00 ft EM: 30,000 ksi
WS: 16,807.9 fIs JC:  0.60
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 Veiocity EMX: Max Transferred Energy
DFN: Final Displacement - -
BL# depth CsSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in ** k-ft (%) k-ft
3 0.00 23.69 14.66 35 13.0 2.19 53.4 0.326 89.4 0.313
4 0.00 22.25 13.79 33 12.2 2.01 53.6 0.294 93.6 0.328
5 0.00 24.10 15.09 36 13.1 1.79 53.5 0.334 95.8 0.335
6 0.00 23.76 15.18 35 12.9 2.48 53.5 0.325 95.8 0.335
7 0.00 24.01 14.83 36 12.6 1.76 53.6 0.334 93.7 0.328
8 0.00 23.84 13.10 36 12.7 1.60 53.3 0.333 101.7 0.356
9 0.00 23.82 14.20 35 12.7 2.68 53.6 0.328 89.4 0.313
10 0.00 24,12 14.06 36 12.6 2.05 53.6 0.337 96.8 0.339
11 0.00 23.76 14.00 35 12.5 2.19 53.4 0.328 101.5 0.355
12 0.00 24.24 13.19 36 12.1 1.90 53.5 0.330 92.0 0.322
13 0.00 24.06 12.56 36 12.2 1.62 53.5 0.327 97.0 0.340
14 0.00 23.71 12.93 35 12.6 272 53.2 0.326 91.9 0.322
15 0.00 23.93 11.93 36 11.9 2.69 53.2 0.319 94.2 0.330
17 0.00 23.78 12.35 35 12.5 2.03 53.4 0.325 86.8 0.304
18 0.00 23.73 12.03 35 12.0 1.72 53.6 0.326 91.3 0.320
19 0.00 24.04 12.59 36 12.3 2.23 53.1 0.328 89.0 0.312
20 0.00 23.57 12.57 35 12.1 2.59 53.5 0.325 85.9 0.301
21 0.00 23.46 11.34 35 11.5 2.02 53.4 0.313 92.9 0.325
22 0.00 23.23 12.31 35 11.1 2.14 53.5 0.311 91.4 0.320
23 0.00 23.93 12.70 36 11.2 2.20 53.3 0.326 84.6 0.296
24 0.00 24.01 12.76 36 11.1 1.40 53.5 0.326 84.7 0.296
25 0.00 23.66 12.54 35 11.2 2.38 53.3 0.327 96.4 0.337
Average 23.76 13.21 35 12.2 211 53.4 0.325 92.5 0.324

Total number of blows analyzed: 22

Time Summary
Drive 26 seconds 12:32:20 PM - 12:32:46 PM (2/7/2007) BN 1-25
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PDIPLOT Ver. 2005.2 - Printed: 1-May-2007
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MACTEC Engineering and Consulting, Inc. - Case Method Results

Plant Vogtle COL Project - Boring B-3028; 43.5' - 45' Sample

Test date:

7-Feb-2007

CSX (ksi) ——r FMX (kips) —— e ETR ((%))
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
0 10 20 30 40 10 20 30 40 O 25 50 75 100
81— E -
| |
| / P
{ ¢ ! . N
\ N 4 \ 5
51— — — | - —
i “‘) ,‘! | '." (7
i / e / v %,
“ ( >
/ ! ¢ P
\ ‘iv\ 7 4 k‘\ b N <\\\
/ <\ ’/) - /_/
i~ .“ v { lep
| ! | {
\ N \
4 N it
15
i
|
20 ,
25 —— —
30 — S
0 5 10 15 20 5 10 15 20 0.0 0.1 0.2 0.3 0.4

T8X (ksl) ———
Tension Stress Maximum

VM (ffs)
Maximum Velocity

573 of 724

EMX (k-fi) —

Max Transferred Energy



MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 1-May-2007
Plant Vogtle COL Project - Boring B-3028; 43.5' - 45' Sample Rig Serial No. 311025 (Gregg Drilling CME 55 Truck)
OP: SEK - Test date: 7-Feb-2007
AR: 1.49 in"2 SP:  0.492 Kk/ft3
LE: 49.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 060
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
DFN:_Final Displacement ) -
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in ** k-ft (%) k-ft
16,928,926.00 23.39 13.78 35 13.4 3.00 0.0 0.329 83.6 0.293
26,928,926.00 23.37 14.06 35 13.3 3.38 53.6 0.329 86.1 0.302
36,928,926.00 23.54 13.19 35 13.7 3.20 53.1 0.327 86.8 0.304
46,928,926.00 23.37 13.18 35 13.1 3.08 53.3 0.322 86.5 0.303
56,928,926.00 23.65 14.41 35 13.3 2.85 53.4 0.328 90.9 0.318
66,928,926.00 23.62 14.93 35 13.2 3.38 53.4 0.324 88.3 0.309
76,928,926.00 23.63 14.72 35 12.4 2.54 53.5 0.325 945 0.331
86,928,926.00 23.54 13.95 35 12.9 3.08 53.3 0.322 87.9 0.308
96,928,926.00 23.75 14.30 35 11.7 2.19 53.5 0.326 95.1 0.333
106,928,926.00 23.41 14.24 35 12.4 2.65 53.1 0.323 86.4 0.302
116,928,926.00 23.58 13.82 35 11.6 1.62 53.4 0.325 85.7 0.300
126,928,926.00 23.96 14.24 36 12.9 3.29 53.4 0.325 87.0 0.305
Average 2357 14.07 35 12.8 2.86 53.4 0.325 88.2 0.309

Total number of blows analyzed: 12

Time Summary
Drive 12 seconds 12:48:24 PM - 12:48:36 PM (2/7/2007) BN 1-12
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PDIPLOT Ver. 2005.2 - Printed: 1-May-2007
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MACTEC Engineering and Consulting, Inc. - Case Method Results

Plant Vogtle COL Project - Boring B-3028; 48.5' - 50' Sample

Test date: 7-Feb-2007

CSX (ksi) FMX (kipg) —— - ETR (%)) ——
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 1-May-2007
Plant Vogtle COL Project - Boring B-3028; 48.5' - 50' Sample Rig Serial No. 311025 (Gregg Drilling CME 55 Truck)
OP: SEK Test date: 7-Feb-2007
AR: 1.49in"2 SP: 0.492 k/ft3
LE: 54.00 ft EM: 30,000 ksi
WS: 16,807.9 /s o ) JC:  0.60
CSX: Max Measured Compr. Stress BPM: Blows per Minute
TSX: Tension Stress Maximum EF2: Energy of F*2
FMX: Maximum Force ETR: Energy Transfer Ratio
VMX: Maximum Velocity EMX: Max Transferred Energy
DFN: Final Displacement N
BL# depth CSsX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fIs in il k-ft (%) k-ft
1 0.00 22.40 16.20 33 129 297 0.0 0.328 86.3 0.302
2 0.00 23.08 15.71 34 12.0 1.68 53.9 0.317 83.2 0.291
3 0.00 2295 16.28 34 12.0 2.08 53.3 0.322 87.0 0.304
4 0.00 23.34 15.50 35 12.0 214 53.3 0.321 86.5 0.303
5 0.00 23.50 15.64 35 13.0 2.64 53.1 0.324 93.7 0.328
6 0.00 23.40 16.06 35 12.8 2.54 53.5 0.320 95.3 0.334
7 0.00 22.29 14.94 33 11.9 2.60 53.3 0.296 94.2 0.330
8 0.00 23.20 15.54 35 12.8 263 53.5 0.320 87.3 0.306
9 0.00 23.18 15.75 35 12.8 2.66 53.4 0.317 88.8 0.311
10 0.00 23.44 16.21 35 12.5 2.40 53.2 0.322 99.1 0.347
11 0.00 22.37 15.41 33 12.4 3.02 53.2 0.293 95.4 0.334
12 0.00 23.39 16.15 35 12.3 2.71 53.2 0.322 87.6 0.307
13 0.00 23.14 15.10 34 13.1 3.32 53.1 0.315 88.7 0.310
14 0.00 23.28 15.86 35 12.7 3.73 53.2 0.317 85.5 0.299
15 0.00 23.35 15.89 35 12.8 3.72 53.4 0.321 93.7 0.328
Average 23.09 15.75 34 125 272 53.3 0.317 90.1 0.316

Total number of blows analyzed: 15

Time Summary
Drive 15 seconds 1:02:23 PM - 1:02:38 PM (2/7/2007) BN 1 -15
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June 27, 2007

Memorandum to File%N VGCOL 276
From: Steve Kiser 2
Reviewed By: Pieter Depree f({

Subject: Report of SPT Energy — Miller Drilling CME 85 Truck
Hammer Serial No. 270256 Automatic Hammer
WORK INSTRUCTION VGCOL 276
Vogtle Units 3 & 4 COL Project
Burke County, Georgia
MACTEC Project No. 6141-06-0286

Steve Kiser, 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 March 1, 2007, during drilling of Boring B-3004 at the
referenced site. The testing was performed from approximately 9:05 to 10:10 AM under cloudy
skies and a temperature of about 57 degrees Fahrenheit. The boring was drilled with personnel
and equipment from Miller Drilling. The drilling equipment consisted of a CME 85 model truck-
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 boring below the depth at which groundwater was encountered at the time of energy
testing. The drill rig operator during sampling was Mr. Glen Bilbrey. 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 PAK
(Serial No. 1430), and calibrated accelerometers (Serial Nos. P5953 and P5094) and strain gages
(Serial Nos. NW #146/1 and NW#146/2). An NW-sized 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 1.49 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. 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 VGCOL-14.

16 Pages Total
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SPT Energy Measurements —Vogtle Units 3 & 4 COL Project June 27, 2007
MACTEC Project No. 6141-06-0286
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 Ratic 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.
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SPT Energy Measurements —Vogtle Units 3 & 4 COL Project June 27, 2007
MACTEC Project No. 6141-06-0286
Page 3

o The average energy transferred from the hammer to the drill rods for each
individual depth interval using the EFV method ranged from 272 foot-pounds to
308 foot-pounds. These average energy transfers correspond to energy transfer
ratios (ETR) of 78% to 88% 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 weighted average energy transfer of the SPT system (for all
the depth intervals tested) was 288.9 foot-pounds, with a weighted average ETR of
82.5%.

Attachments: Page 4 Table 1 - Summary of SPT Energy Measurements — 1 Page
Page 5 Work Instruction —- DCN VGCOL 276 — 1 Page
Page 6 Record of SPT Energy Measurement — 1 Page
Pages 7 - 16 PDIPLOT Output — 10 Pages
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TABLE 1
SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D4633-05)
Vogtle Units 3 & 4 COL Project
Burke County, Georgia
MACTEC Project No. 6141-06-0286
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13.5-15.0 9-11-11 30 272 77.7%
270256 18.5-20.0 8-9-12 30 283 80.9%
(CME 85 | Miller Drilling | Glen Bilbrey | B-3004| NW-J | 3/1/2007 235-25.0 5-12-18 32 304 86.9%
Truck) 28.5-30.0 3-9-11 22 304 86.9%
33.5-35.0 2-2-5 9 308 88.0%
Weighted Average for Rig: 288.9 82.5%

*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 = 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.

\ \ ‘
Prepared By: QL (Z\J Date: (-27-°7 Checked By: bdd e Date: 744 / &P
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Issued To: Steve Kiser

Work Instructions — SPT Energy MACTEC CME-85 (Bilbrey)
(Hammer #270256)
Vogtle COL Project
Project No. 6141-06-0286

Location: Vogtle COL Project Field Office Date: 2/26/07

Issued By: Matthew F. Cooke, Site Coordinator
Valid From: 2/26/07 To: 2/26/08

Task I)escrmtlotn Measulemem of énﬂérgy transferred to fhe dri]l string rods from a Standard

- Penetration Test (SPT) automatic hammer mounted on a drill rig. Testing will be performed using
- a Pile Driving Analyzer (PDA) model PAK at various depth intervals below a depth of o
- approximately 10 feet below the ground surface for the above referenced rig drilling SPT borings
at the Vogtle COL Site.

Applicable Technical Procedures or Plans, or other reference: ASTM D4633-05 Standard
Test Method for Energy Measurement for Dynamic Penetrometers.

Specific Instructions (note attachments where necessary): Obtain energy measurements with the
PDA at various depth intervals below a depth of about 10 feet below the ground surface in
general accordance with ASTM D4633-05. Perform energy measurement testing for the above

- referenced drill rig.

Report Format: Written report documenting results of field testing in general accordance with
ASTM D4633-05, to include completed Summary of Daily Observations and Testing, Record of
SPT Energy Measurement sheet(s), and PDIPLOT output data.

Specific Quality Assurance Procedures Applicable: None

Hold Points or Witness Points: Direction to perform energy measurements received from the Site

Coordinator.

Records: All records generated shall be considered QA Records.

Reviewed and Approved By (Note: Only One Signature is Required to Issue):

Project Manager: Date:

Project Principal: PP Date: )
YT 7 £
J;J{Ii&’ Date: ___2/ 26 (07

No. of Pages: 1 DCN: VGCOL 276

Site Coordinator:
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MACTEC

2801 YORKMONT ROAD, SUITE 100 D CHARLOTTE, NC 28208
Telephone: (704) 357-8600 / Facsimile: (704} 357-8838

RECORD OF SPT ENERGY MEASUREMENT

GENERAL INFORMATION DRILL RIG DATA
PROJECT: ALWR Vogtte COL Site Imaxe: (me 45
LOCATION: Waynesboro, Georgia fmopeL: 8BS Ry
|PROJECT NO.: 6141-06-0286 SERIAL NO.: 2RUe
DATE: 3-1-¢7 HAMMER TYPE: AVIIMATIL
WEATHER: (Lgwpy - e 57° ROPE CONDITION: _ |N/A
JINSPECTOR: Steve Kiser ROD SIZE: W T
[DRILLING COMPANY: MUNLEL DfyLy V(e JNO. OF SHEAVES: N/A
BORING DATA
JBORING NUMBER: B~3004
DEPTH DRILLED: {60’
TIME DRIVEN: 4200 AM
IriG oPERATOR: Giey 4 (Cdeey
HAMMER OPERATOR: N2
IPDA PAK SERIAL NO.: 1430 1430 1430
INSTR. ROD AREA: LY
ACCEL. SERIAL NOS.: Psoy / PSIS3
STRAIN SERIAL NOS.: e aw & /2
SAMPLE | = SPT DEPTH SPT | sampLE | SPT DEPTH SPT | SAMPLE | SPT DEPTH SPT
DEPTH | N.VALUE | cont. | N-VALUE | DEPTH | N-VALUE | cont | N-VALUE | DEPTH | N-VALUE | cont. | N-VALUE
{feet) {bpf) {feet) {bpf) {feet) (bpf) {feet) {bpf) (feet) {bpf) (feet) {bpf)
3.6 19-1-u
(5.5{10" 19-9-12
WS S-11-18
265 [0 [3-9-
sfis|z-2-8

REMARKS:
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PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
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MACTEC Engineering and Consulting, Inc. - Case Method Results

Plant Vogtle COL Project - Boring B-3004; 13.5' - 15" Sample

Test date: 1-Mar-2007

ETR ((O/’Q}) [T

CSX (ksi) -~ FMX (kips) —
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
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TSX ksl ——— VMK (s ——— EMX (k-ft)

Tension Stress Maximum

Maimum Velocity
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MACTEC Engineering and Consulting, Inc.
Case Method Resuits

Plant Vogtle COL Project - Boring B-3004; 13.5' - 15' Sample

Page 1 of 1
PDIPLOT Ver. 2005.2 - Printed: 16-May-2007

Rig Serial No. 270256 (Miller Drilling CME 85 Truck)

0.492 k/ft3

OP: SEK Test date: 1-Mar-2007
AR: 1.49 in*2 SP:
LE: 19.00 ft EM: 30.000.0 ksi

WS: 16,807.9 f/s

JC:

CSX:
TSX:

Max Measured Compr. Stress
Tension Stress Maximum

060

BPM: Blows per Minute

EF2: Energy of F"2

FMX: Maximum Force ETR: Energy Transfer Ratio

VMX: Maximum Velocity EMX: Max Transferred Energy
DFN: Final Displacement

BL# depth CsX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in * k-ft (%) k-ft
1 0.00 23.70 10.95 35 13.9 0.75 0.0 0.301 75.8 0.265
2 0.00 24.66 9.54 37 13.2 227 525 0.302 77.7 0.272
3 0.00 24.42 9.49 36 13.6 2.96 26.2 0.302 71.8 0.251
4 0.00 24.21 8.44 36 13.2 1.23 52.2 0.299 72.4 0.254
5 0.00 24.56 9.71 37 13.9 2.28 521 0.302 76.2 0.267
6 0.00 24.40 9.29 36 13.2 1.49 52.2 0.302 777 0.272
7 0.00 24.52 8.73 37 13.5 2.20 52.0 0.304 80.4 0.281
8 0.00 24.62 9.78 37 12.9 0.41 52.0 0.305 751 0.263
9 0.00 24.28 9.22 36 13.0 1.37 52.2 0.303 79.6 0.279
10 0.00 24.68 9.91 37 12.7 1.37 51.9 0.305 82.2 0.288
11 0.00 24.40 9.17 36 12.8 1.62 522 0.300 78.8 0.276
12 0.00 24.38 7.27 36 128 1.79 51.9 0.303 75.8 0.265
13 0.00 24.31 8.76 36 12.7 1.27 52.1 0.303 76.6 0.268
14 0.00 24.44 8.17 36 13.0 2.36 52.2 0.300 79.4 0.278
15 0.00 24.23 7.67 36 12.2 1.36 52.2 0.302 72.2 0.253
16 0.00 24.31 7.43 36 12.9 2.37 51.9 0.301 85.0 0.298
17 0.00 24.34 7.44 36 11.9 1.49 52.0 0.302 79.5 0.278
18 0.00 24.14 7.73 36 12.6 1.14 52.1 0.303 771 0.270
19 0.00 24.30 7.60 36 12.6 1.86 51.9 0.300 80.0 0.280
20 0.00 24.26 7.72 36 12.2 0.68 51.9 0.299 72.0 0.252
21 0.00 24.26 7.64 36 12.0 212 52.0 0.301 78.3 0.274
22 0.00 2412 7.42 36 11.7 1.47 621 0.301 75.4 0.264
23 0.00 24.24 7.95 36 12.3 219 52.1 0.301 84.5 0.296
24 0.00 23.86 7.43 36 11.8 1.87 52.0 0.299 83.5 0.292
25 0.00 24.21 7.63 36 11.6 1.61 51.9 0.298 75.0 0.263
26 0.00 24.09 7.50 36 11.6 1.74 52.0 0.300 76.0 0.266
27 0.00 24.37 7.53 36 12.0 1.81 51.9 0.301 79.2 0.277
28 0.00 24.02 7.44 36 1.7 1.41 52.0 0.300 79.4 0.278
29 0.00 24.30 7.75 36 11.4 1.70 51.9 0.304 81.7 0.286
30 0.00 23.98 7.47 36 114 1.64 52.1 0.298 73.8 0.258
Average 24.29 8.33 36 12.5 1.66 51.2 0.301 71.7 0.272

Time Summary
35 seconds

Drive

Total number of blows analyzed: 30

9:05:09 AM - 9:05:44 AM (3/1/2007) BN 1 - 30
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MACTEC Engineering and Consulting, Inc. - Case Method Results

PDIPLOT Ver. 2005.2 - Printed: 16-May-2007 Test date: 1-Mar-2007

Plant Vogtle COL Project - Boring B-3004; 18.5' - 20' Sample

CSX (ksi) ———— = FMX (kips) ————— ETR (%)) ——
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
0 10 20 30 40 O 10 20 30 40 O 25 50 75 100
0 ~ — o o .
il \, 5/‘ / j
) % / S
;}l/ i‘_ { /!
10— s > : e
4 { < -
o) ;’ \
N \ x > &
// : { .’" //
) { ) )
A /’ ,\’\' / // ,)
[ N { T 8
pj 8 e > ) S
B < { , 4 {\ g <’“>>
I / < )i />
) ( ' { {
w ‘) ] ) N
A\ rd !\\ & \/‘:
N 30 B —— S —~
u
m
b
e
r :
40— —— : - — —
50 = —
60— S
0 5 10 15 20 O 5 10 15 20 00 0.1 0.2 0.3 0.4
T8X (ksi) ——— VMX (fls) —— EMX (k-ft)
E Tension Stress Maximum Maximum Velocity Max Transferred Energy
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Plant Vogtle COL Project - Boring B-3004; 18.5' - 20' Sample Rig Serial No. 270256 (Miller Drilling CME 85 Truck)
OP: SEK Test date: 1-Mar-2007
AR: 1.49in"2 SP: 0.492 k/t3
LE: 24.00 ft EM: 30.000.0 ksi
WS: 16,8079 f/s ] JC: 0.60
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
DFN: Final Displacement
BL# depth CsSX TSX FMX VMX . DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in o k-ft (%) k-ft
1 0.00 24 .46 12.22 36 12.4 2.18 0.0 0.311 80.5 0.282
2 0.00 24.09 12.22 36 12.2 1.55 53.1 0.308 80.0 0.280
3 0.00 23.97 11.91 36 12.5 2.82 52.6 0.306 84.8 0.297
4 0.00 23.83 12.58 36 125 1.84 52.5 0.300 80.8 0.283
5 0.00 23.84 12.40 36 12.8 218 52.4 0.303 81.9 0.287
6 0.00 23.26 11.43 35 13.1 240 52.4 0.296 82.2 0.288
7 0.00 23.32 11.45 35 12.3 5.47 52.2 0.296 78.6 0.275
8 0.00 23.00 11.34 34 127 2.56 52.3 0.292 81.6 0.286
9 0.00 2243 11.06 33 12.8 2.04 52.4 0.288 80.1 0.280
10 0.00 22.98 11.12 34 12.9 2.69 52.2 0.294 90.4 0.316
11 0.00 22.32 10.74 33 12.6 1.68 52.2 0.288 79.5 0.278
12 0.00 22.81 10.99 34 12.6 1.79 52.4 0.288 80.5 0.282
13 0.00 22.86 10.27 34 12.6 1.93 52.2 0.290 86.2 0.302
14 0.00 22.99 10.89 34 13.0 2.37 52,2 0.290 81.6 0.286
15 0.00 22.82 10.34 34 12.7 1.73 52.3 0.288 79.6 0.279
16 0.00 23.13 10.32 34 12.3 1.70 52.1 0.293 82.0 0.287
17 0.00 22.87 10.49 34 12.8 1.77 52.4 0.285 79.4 0.278
18 0.00 22.37 9.55 33 12.1 2.03 52.2 0.285 75.5 0.264
19 0.00 22.30 9.33 33 12.6 1.90 52.1 0.283 79.7 0.279
20 0.00 22.60 3.19 34 12.8 1.63 52.2 0.284 79.4 0.278
21 0.00 22.17 9.04 33 12.1 4.03 52.1 0.284 86.5 0.303
22 0.00 22.35 8.46 33 11.6 1.59 52.3 0.280 77.2 0.270
23 0.00 22.44 9.23 33 10.8 1.81 52.2 0.283 83.4 0.292
24 0.00 2211 9.06 33 11.8 1.75 52.2 0.283 77.9 0.273
25 0.00 21.87 9.23 33 11.6 1.89 52.2 0.281 76.9 0.269
26 0.00 22.32 9.02 33 11.8 2.21 52.1 0.281 77.1 0.270
27 0.00 22.47 8.87 33 1.7 0.52 52.2 0.288 80.4 0.281
28 0.00 22.34 8.70 33 11.6 1.26 521 0.285 80.3 0.281
29 0.00 22.69 8.68 34 10.8 1.79 52.0 0.284 76.8 0.269
30 0.00 23.25 9.65 35 12.2 3.36 52.2 0.288 86.3 0.302
Average 22.88 10.33 34 12.3 2.15 52.3 0.290 80.9 0.283

Total number of blows analyzed: 30

Time Summary
Drive 33 seconds 9:23:00 AM - 9:23:33 AM (3/1/2007) BN 1 - 30
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CSX (ksi) —

Max Measured Compr. Stress

MACTEC Engineering and Consulting, Inc. - Case Method Results

Plant Vogtle COL Project - Boring B-3004; 23.5' - 25' Sample
FMX (kips) .

Maximum Force

Test date: 1-Mar-2007

Energy Transfer Ratio
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Plant Vogtle COL Project - Boring B-3004; 23.5' - 25' Sample Rig Serial No. 270256 (Miller Drilling CME 85 Truck)
OP: SEK Test date: 1-Mar-2007
AR: 1.49in"2 SP. 0.492 k/ft3
LE: 29.00 ft EM: 30,000.0 ksi
WS: 16,807.9 /s JC: 0.60
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
DFN: Final Displacement
BL# depth CSX TSX - FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in > k-ft (%) k-ft
1 0.00 2432 13.41 36 1.7 2.34 0.0 0.314 83.0 0.290
2 0.00 2442 12.95 36 1.7 2.07 53.8 0.314 81.1 0.284
3 0.00 24 40 12.60 36 12.3 2.57 53.8 0.310 82.6 0.289
4 0.00 24.28 12.58 36 1.4 2.21 53.6 0.315 82.3 0.288
5 0.00 24.34 12.12 36 12.1 317 535 0.312 91.7 0.321
6 0.00 24.40 12.66 36 12.1 4.33 533 0.313 81.5 0.285
7 0.00 24.32 11.42 36 12.1 3.89 53.5 0.313 90.4 0.316
8 0.00 24.09 11.04 36 1.2 3.24 533 0.313 807 0.317
9 0.00 24.04 10.94 36 11.8 4.10 53.5 0.312 93.6 0.328
11 0.00 24 .07 10.36 36 11.9 3.67 53.4 0.308 85.6 0.300
12 0.00 24.20 10.39 36 1.1 1.83 53.3 0.310 81.9 0.287
14 0.00 2419 9.45 36 11.2 3.03 53.4 0.312 95.2 0.333
16 0.00 24 .34 913 36 11.4 1.40 53.3 0.315 87.6 0.307
17 0.00 23.82 8.99 35 11.5 3.16 53.5 0.312 91.6 0.320
18 0.00 2418 9.48 36 11.3 2.31 53.3 0.314 86.6 0.303
19 0.00 2411 9.53 36 1.4 1.46 53.4 0.316 94.8 0.332
20 0.00 23.66 9.75 35 11.3 1.81 53.4 0.314 89.1 0.312
21 0.00 23.71 9.71 35 11.4 1.47 53.4 0.312 89.5 0.313
22 0.00 2317 9.09 35 11.4 0.86 53.5 0.313 82.2 0.288
23 0.00 23.69 9.35 35 1.3 1.16 53.4 0.307 81.9 0.287
24 0.00 23.69 9.81 35 11.4 1.96 53.3 0.311 81.0 0.283
25 0.00 23.98 9.53 36 113 1.05 53.5 0.308 80.4 0.281
26 0.00 23.41 9.46 35 11.4 1.86 53.2 0.309 84.0 0.294
27 0.00 23.69 9.37 35 111 1.41 53.3 0.308 80.4 0.281
28 0.00 24 .17 9.57 36 1.2 1.96 53.5 0.312 87.3 0.306
29 0.00 24.04 9.62 36 11.2 2.05 53.3 0.312 86.9 0.304
30 0.00 23.85 9.73 36 11.1 2.03 53.3 0.310 91.0 0.319
31 0.00 23.57 8.90 35 11.2 1.89 53.4 0.310 83.1 0.291
32 0.00 23.90 8.79 36 11.2 2.35 53.2 0.313 92.7 0.324
33 0.00 23.38 8.83 35 11.0 2.49 53.4 0.296 95.5 0.334
34 0.00 24.07 8.56 36 10.9 1.50 53.3 0.314 87.4 0.306
35 0.00 23.44 8.00 35 10.9 1.60 53.3 0.310 82.9 0.290
Average 23.97 10.16 36 11.4 2.26 53.4 0.311 86.7 0.304

Total number of blows analyzed: 32

Time Summary
Drive 39 seconds 9:36:12 AM - 9:36:51 AM (3/1/2007) BN 1-35
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MACTEC Engineering and Consulting, Inc. - Case Method Results

PDIPLOT Ver. 2005.2 - Printed: 16-May-2007 Test date: 1-Mar-2007

Plant Vogtle COL Project - Boring B-3004; 28.5' - 30' Sample

CSX (ksi) ————— FMX (kips) ——— . ETR (%)) ———
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Resuits PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Plant Vogtle COL Project - Boring B-3004; 28.5' - 30' Sample Rig Serial No. 270256 (Miller Drilling CME 85 Truck)
OP: SEK o Test date: 1-Mar-2007
AR: 1.49in"2 SP: 0.492 k/fft3
LE: 34.00 ft EM: 30,000.0 ksi
WS: 16,807.9 f/s JC: 060
CSX: Max Measured Compr. Stress BPM: Blows per Minute
TSX: Tension Stress Maximum EF2: Energy of F*2
FMX: Maximum Force ETR: Energy Transfer Ratio
VMX: Maximum Velocity EMX: Max Transferred Energy
DFN: Final Displacement -
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in > k-ft (%) k-ft
1 0.00 2361 15.16 35 12.2 3.78 0.0 0.305 80.7 0.282
2 0.00 24.51 15.21 37 12.8 3.41 237 0.320 87.0 0.304
3 0.00 2435 14.61 36 13.0 3.27 55.1 0.311 86.4 0.303
4 0.00 2424 15.20 36 12.5 2.70 53.9 0.312 87.4 0.306
5 0.00 2414 13.57 36 12.6 3.26 53.9 0.307 85.5 0.299
6 0.00 23.91 12.44 36 11.9 2.28 54.0 0.309 84.6 0.296
7 0.00 2413 12.74 36 12.0 2.78 53.8 0.314 91.8 0.321
8 0.00 23.92 12.54 36 11.8 3.06 53.8 0.312 97.4 0.341
9 0.00 21.22 11.85 32 11.3 215 53.7 0.250 92.2 0.323
10 0.00 23.41 12.41 35 11.3 2.03 53.7 0.307 83.4 0.292
11 0.00 2343 12.55 35 1.5 2.14 53.6 0.309 99.5 0.348
12 0.00 23.14 12.27 34 11.1 1.83 54.0 0.302 82.7 0.289
13 0.00 22.92 12.57 34 1.4 1.81 53.9 0.300 82.7 0.289
14 0.00 2257 12.42 34 1.4 1.60 53.6 0.300 83.5 0.292
15 0.00 22.59 12.22 34 1.4 2.23 53.9 0.300 91.2 0.319
16 0.00 221 12.03 33 1.3 2.07 53.7 0.293 83.7 0.293
17 0.00 22.04 11.80 33 1.2 1.21 53.7 0.294 82.3 0.288
18 0.00 21.83 11.94 33 11.2 1.57 53.6 0.291 81.1 0.284
19 0.00 21.63 12.26 32 1.4 2.01 53.9 0.295 91.3 0.319
20 0.00 21.88 11.56 33 11.2 1.62 53.7 0.295 83.7 0.293
21 0.00 22.97 11.99 34 11.5 2.10 53.5 0.299 85.4 0.299
22 0.00 23.11 11.40 34 11.7 2.21 53.8 0.307 90.0 0.315
Average 23.08 12.76 34 1.7 2.32 52.4 0.301 87.0 0.304

Total number of blows analyzed: 22

Time Summary
Drive 26 seconds 9:53:47 AM - 9:54:13 AM (3/1/2007) BN 1-23
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MACTEC Engineering and Consulting, Inc. - Case Method Results

PDIPLOT Ver. 2005.2 - Printed: 16-May-2007 Test date: 1-Mar-2007
Plant Vogtle COL Project - Boring B-3004; 33.5' - 35" Sample
CSX (ksi) -~ FMX (kips) ——— - ETR (%))~
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Plant Vogtle COL Project - Boring B-3004; 33.5' - 35' Sample Rig Serial No. 270256 (Miller Drilling CME 85 Truck)
OP: SEK Test date: 1-Mar-2007
AR: 1.49in"2 SP:  0.492 kft3
LE: 39.00 ft EM: 30.000.0 ksi
WS: 16,807.9 f/s - - JC: 0.60
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
DFN: Final Dispiacement B o
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in ** k-ft (%) k-ft
1 0.00 23.84 15.51 36 12.7 3.50 0.0 0.311 84.0 0.294
2 0.00 2435 14.75 36 12.9 3.27 545 0.304 87.6 0.307
3 0.00 2423 15.62 36 13.1 3.87 54.1 0.304 85.8 0.300
4 0.00 23.86 14.98 36 12.6 3.49 54.0 0.305 85.1 0.298
5 0.00 2415 14.70 36 12.6 3.26 53.8 0.304 87.5 0.306
6 0.00 24.18 14.34 36 12.5 2.83 53.8 0.305 88.1 0.308
7 0.00 24.04 14.44 36 12.3 3.14 53.9 0.305 87.1 0.305
8 0.00 2411 14.11 36 12.7 3.12 53.7 0.306 91.4 0.320
9 0.00 24.07 14.29 36 12.4 3.07 53.9 0.308 95.0 0.333
Average 24.09 14.75 36 12.6 3.28 54.0 0.306 88.0 0.308

Total number of blows analyzed: 9

Time Summary
Drive 9 seconds 10:08:35 AM - 10:08:44 AM (3/1/2007) BN 1-9
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June 27, 2007

Memorandum to File EiCN VGCOL 101
From: Steve Kiser
Reviewed By: Pieter Depree fol

Subject: Report of SPT Energy — MACTEC Raleigh CME 55L.C Track
Hammer Serial No. 331145 Automatic Hammer
WORK INSTRUCTION VGCOL 101
Vogtle Units 3 & 4 COL Project
Burke County, Georgia
MACTEC Project No. 6141-06-0286

Steve Kiser, 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 20, 2006, during drilling of Boring B-1154 at
the referenced site. The testing was performed from approximately 11:10 AM to 12:15 PM under
cloudy skies and a temperature of about 50 degrees Fahrenheit. The boring was drilled with
personnel and equipment from the Raleigh office of MACTEC. The drilling equipment consisted
of a CME 55LC 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 boring below the depth at which groundwater was
encountered at the time of energy testing. The drill rig operator during sampling was Mr. David
White. 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 PAK
(Serial No. 1430), and calibrated accelerometers (Serial Nos. P5953 and P5094) and strain gages
(Serial Nos. AW #144/1 and AW#144/2). An AW-sized 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 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 VGCOL-14.

17 Pages Total
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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 Ib 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.
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e The average energy transferred from the hammer to the drill rods for each
individual depth interval using the EFV method ranged from 300 foot-pounds to
315 foot-pounds. These average energy transfers correspond to energy transfer
ratios (ETR) of 86% to 90% 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 weighted average energy transfer of the SPT system (for all
the depth intervals tested) was 309.5 foot-pounds, with a weighted average ETR of
88.4%.

Attachments: Page 4 Table 1 - Summary of SPT Energy Measurements — 1 Page
Page 5 Work Instruction — DCN VGCOL 101 — 1 Page
Page 6 Record of SPT Energy Measurement — 1 Page
Pages 7 - 17 PDIPLOT Output — 11 Pages
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TABLE 1
SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D4633-05)
Vogtle Units 3 and 4 COL Project

Burke County, Georgia
MACTEC Project No. 6141-06-0286

Rig Serial No.

Rig Owner

Rig Operator

Boring No. Tested

Rod Size

Date Tested

Sample Depth (feet)

SPT Blow Count (blows
per six inches)

No. of Blows Analyzed

ge EFV)

(ft-1bs)"

Average Measured

Energy (Avera

Energy Transfer Ratio
(%)" (Average ETR)

331145
(CME 55LC
Track)

MACTEC
Raleigh

David White

B-1154

12/20/2006

78.5 - 80.0

4-7-8

(0%
—
W

)
<
3
o~

83.5-85.0

9-14-21

300

85.7%

88.5-90.0

7-14-26

315

90.0%

93.5-95.0

14-24-48

307

87.7%

98.5 - 100.0

50/3"

315

90.0%

309.5

88.4%

Weighted Average for Rig:

*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).

®Energy 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: %

G-27~07 WA

Date: Checked By: Date: 7/ '5:%73 7
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Work Instructions — SPT Energy MACTEC CME-S5LC (White)

(Hammer #331145)
Vogtle COL Project
Project No. 6141-06-0286

- Issued To: Steve Kiser
Location: Vogtle COL Project Field Office Date: 12/20/06

Issued By: Matthew F. Cooke, Site Coordinator
Valid From: 12/20/06 To: 12/20/07

- Task Description: Measurement of energy transferred to the drill string rods from a Standard

- Penetration Test (SPT) automatic hammer mounted on a drill rig. Testing will be performed using

. a Pile Driving Analyzer (PDA) model PAK at various depth intervals below a depth of

~ approximately 10 feet below the ground surface for the above referenced rig drilling SPT borings
at the Vogtle COL Site. ]

Applicable Technical Procedures or Plans, or other reference: ASTM D4633-05 Standard
Test Method for Energy Measurement for Dynamic Penetrometers.

Specific Instructions (note attachments where necessary): Obtain energy measurements with the
PDA at various depth intervals below a depth of about 10 feet below the ground surface in
general accordance with ASTM D4633-05. Perform energy measurement testing for the above
referenced drill rig.

Report Format: Written report documenting results of field testing in general accordance with
ASTM D4633-05, to include completed Summary of Daily Observations and Testing, Record of
SPT Energy Measurement sheet(s), and PDIPLOT output data.

Specific Quality Assurance Procedures Applicable; None

Hold Points or Witness Points: Direction to perform energy measurements received from the Site

Coordinator.

Records: All records generated shall be considered QA Records.

&

Reviewed and Approved By (Note: Only One Signature is Required to Issue):

Project Manager: Date:

Project Principal: - Date:

Site Coordinator',% W Date: /2 Z 2 C/ &

No.ofPages: 1 DCN: _______vVgcoLriol -
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MACTEC

2801 YORKMONT ROAD, SUITE 100 [

CHARLOTTE, NC 28208

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

RECORD OF SPT ENERGY MEASUREMENT

GENERAL INFORMATION DRILL RIG DATA
fproJECT. ALWR Vogtle COL Site JMAKE: LME
LOCATION: Waynesboro. Georgia MODEL: Sl TRACK
jPROJECT NC.:. 6141-06-0286 SERIAL NO.: 331s
DATE: (Z-%a-0¢ HAMMER TYPE: AumAATIC
WEATHER: Covey (o~ 507 ROPE CONDITION: N/A
INSPECTOR: Steve Kiser Irop size: Aw-J
DRILLING COMPANY: MACTTC )24 LEfg 1NO, OF SHEAVES: N/A
BORING DATA
BORING NUMBER: £~ HsY
IDEPTH DRILLED: jog'  FlAwpMD
TIME DRIVEN: 12T Pmy
|RIG OPERATOR: DAvp WHITE
HAMMER OPERATOR: p i
IPDA PAK SERIAL NO.: 1430 1430 1430
INSTR. ROD AREA: [dF a®
ACCEL. SERIAL NOS.: p sy [ #5953
STRAIN SERIAL NOS.: gy A 2 )
SAMPLE SPT DEPTH SPT | SAMPLE SPT DEPTH SPT | SAMPLE SPT DEPTH SPT
DEPTH | N-VALUE | cont. | N.-VALUE | DEPTH | N-VALUE | cont. | N.VALUE | DEPTH | NVALUE | cont. | N-VALUE
(feet) (bpf) (feet) (bpf) (feet) (bpf) {feet) (bpf) (feet) (bpf) (feet) {bpf)
785 /8" |4-7- %
B35/ 8BS |G-
S /90" [ T-4-26
Bshas jit-4-48
7?&['50@' % ’;,5 ‘;
REMARKS:

598 of 724




MACTEC Engineering and Consuiting, Inc. - Case Method Results

PDIPLOT Ver. 2005.2 - Printed: 16-May-2007 Test date: 20-Dec-2006
Vogtle COL Project - Boring B-1154; 78.5' - 80' Sample
CSX (ksi) ——r FMX (kips) —— — ETR (%)) ————
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
0 10 20 30 40 O 10 20 30 40 0 25 50 75 100
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MACTEC Engineering and Consulting, Inc.
Case Method Results

Vogtle COL Project - Boring B-1154; 78.5' - 80" Sample
OP: SEK

PDIPLOT Ver. 2005.

2 - Printed: 1

L =i

Page 1 of 1

6-May-2007

Rig Serial No. 331145(MACTEC Raleigh 55LC)
Test date: 20-Dec-2006

AR: 1.19in%2
LE: 84.00 ft
WS: 16,807.9 f/s

SP:

0.492 k/ft3

EM: 30,000.0 ksi

JC.

0.60

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

VMX: Maximum Velocity

DFN: Final Displacement

BPM: Blows per Minute

EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

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

1 0.00 19.34 15.21 23 12.7 1.85 0.0 0.000 86.6 0.303
2 0.00 21.42 13.52 25 12.7 2.12 57.4 0.284 89.6 0.314
3 0.00 20.98 13.39 25 121 1.93 52.4 0.286 89.0 0.311
4 0.00 19.48 13.82 23 12.3 2.26 52.5 0.289 89.6 0.314
5 0.00 21.80 11.63 26 12.2 2.02 52.4 0.283 88.1 0.309
6 0.00 21.60 11.53 26 12.2 2.08 52.4 0.300 96.5 0.338
7 0.00 21.70 13.11 26 11.6 1.97 52.4 0.285 89.3 0.313
8 0.00 21.26 12.51 25 1.7 2.63 52.5 0.295 90.3 0.316
9 0.00 21.83 11.95 26 12.2 2.69 52.7 0.296 89.4 0.313
10 0.00 21.75 10.35 26 11.8 1.71 521 0.281 87.4 0.306
11 0.00 21.63 9.66 26 11.3 1.46 52.4 0.298 90.8 0.318
12 0.00 21.72 10.43 26 11.8 3.56 52.0 0.298 90.4 0.316
13 0.00 21.58 10.22 26 10.8 1.62 52.4 0.296 92.7 0.324
14 0.00 20.10 10.39 24 10.8 2.03 52.2 0.301 87.6 0.307
15 0.00 21.86 10.30 26 115 2.05 52.2 0.300 91.8 0.321
16 0.00 21.61 10.57 26 11.4 1.92 52.6 10.294 89.6 0.314
17 0.00 21.81 9.26 26 11.8 0.29 52.3 0.301 90.7 0.317
18 0.00 21.67 9.69 26 11.5 2.00 52.5 0.295 90.3 0.316
Average 21.29 11.53 25 11.8 2.01 52.7 0.277 90.0 0.315

Time Summary
Drive 21 seconds

600 of 724

Total number of blows analyzed: 18
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PDIPLOT Ver. 2005.2 - Printed: 16-May-2007

MACTEC Engineering and Consulting, Inc. - Case Method Results

Vogtle COL Project - Boring B-1154: 83.5' - 85' Sample

Test date: 20-Dec-2006

ETR (%))~

CSX (k) —— FMX (Kips) e
Max Measured Compr. Stress Maximum Foree Energy Transfer Ratio
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Vogtle COL Project - Boring B-1154; 83.5' - 85' Sample Rig Serial No. 331145(MACTEC Raleigh 55LC)
OP: SEK Test date: 20-Dec-2006
AR: 1.19in"2 SP: 0492 K/Aft3
LE: 89.00 ft EM: 30,000.0 ksi
WS: 16,807 .9 ffs JC: 0.60
CSX: Max Measured Compr. Stress BPM: Blows per Minute
TSX: Tension Stress Maximum EF2: Energy of F*2
FMX: Maximum Force ETR: Energy Transfer Ratio
VMX: Maximum Velocity EMX: Max Transferred Energy
DFN: Final Displacement
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in * k-t (%) k-ft
1 0.00 20.40 11.86 24 12.1 219 0.0 0.296 92.2 0.323
2 0.00 20.88 11.44 25 12.4 3.09 55.5 0.273 94.0 0.329
3 0.00 20.98 10.28 25 11.9 1.71 258 0.284 90.7 0.317
4 0.00 20.44 10.73 24 11.2 1.87 517 0.277 86.1 0.301
5 0.00 20.73 10.53 25 11.7 2.94 51.7 0.275 95.7 0.335
6 0.00 20.72 9.56 25 12.0 1.06 51.5 0.274 89.1 0.312
7 0.00 20.78 8.66 25 11.6 1.43 51.9 0.278 89.5 0.313
8 0.00 19.77 8.55 24 10.9 1.97 51.6 0.276 87.4 0.306
9 0.00 20.25 9.37 24 11.9 0.61 516 0.272 83.9 0.294
10 0.00 19.64 8.57 23 10.8 1.49 51.6 0.266 85.5 0.299
11 0.00 19.64 8.81 23 10.7 1.67 51.4 0.272 85.1 0.298
12 0.00 20.02 8.54 24 11.8 1.18 51.7 0.270 84.3 0.295
13 0.00 19.67 8.43 23 10.5 1.61 51.3 0.276 90.3 0.316
14 0.00 20.32 7.99 24 11.6 0.93 51.3 0.275 82.7 0.289
15 0.00 19.56 7.7 23 10.3 1.15 517 0.273 82.0 0.287
16 0.00 19.69 6.61 23 10.7 1.09 51.5 0.284 88.7 0.310
17 0.00 20.30 6.98 24 10.9 1.26 51.3 0.279 826 0.289
18 0.00 19.58 6.09 23 1.5 1.39 51.5 0.274 845 0.296
19 0.00 19.37 6.27 23 10.5 1.13 51.5 0.271 84.6 0.296
20 0.00 19.95 545 24 114 .82 51.5 0.275 84.7 0.296
21 0.00 19.75 5.82 23 10.4 1.15 51.7 0.273 81.6 0.286
22 0.00 19.94 4.86 24 10.9 1.07 51.4 0.275 84.0 0.294
23 0.00 20.01 542 24 1.5 1.01 51.5 0.267 83.3 0.292
24 0.00 19.62 4.36 23 10.4 0.93 515 0.273 85.2 0.298
25 0.00 19.96 4.26 24 10.7 1.23 51.5 0.277 90.5 0.317
26 0.00 19.73 3.70 23 11.9 1.10 51.5 0.269 85.8 0.300
27 0.00 19.54 4.60 23 10.4 1.65 51.5 0.271% 85.0 0.297
28 0.00 20.06 4.28 24 1.4 1.30 51.7 0.269 83.6 0.293
29 0.00 20.34 3.74 24 10.6 1.15 51.3 0.284 90.1 0.315
30 0.00 20.40 3.53 24 1.4 1.56 51.6 0.272 86.0 0.301
31 0.00 19.68 2.30 23 10.1 0.58 51.1 0.270 82.0 0.287
32 0.00 19.64 1.82 23 10.5 0.18 51.2 0.271 84.3 0.295
33 0.00 19.75 1.55 23 11.0 0.54 51.4 0.265 80.4 0.282
34 0.00 19.49 1.56 23 10.5 1.08 51.2 0.266 87.4 0.306
35 0.00 19.55 1.60 23 1.6 0.40 51.4 0.264 83.5 0.292
36 0.00 19.37 1.46 23 10.9 0.78 51.3 0.264 84.0 0.294
37 0.00 19.91 1.74 24 11.0 0.83 54.3 0.268 83.6 0.293
38 0.00 19.64 1.98 23 10.3 0.48 51.2 0.278 85.2 0.298
39 0.00 15.68 2.82 23 10.9 0.53 51.4 0.267 83.3 0.292
40 0.00 19.48 1.63 23 10.3 0.58 51.5 0.266 81.8 0.286
41 0.00 19.74 3.28 23 10.5 0.83 51.4 0.278 84.7 0.297
42 0.00 20.30 1.61 24 1.3 0.95 51.2 0.280 81.6 0.286
Average 19.96 5.72 24 11.1 1.20 50.9 0.273 85.7 0.300

Total number of blows analyzed: 42

Time Summary
Drive 48 seconds 11:22:54 AM - 11:23:42 AM (12/20/2006) BN 1 - 42
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PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
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MACTEC Engineering and Consuiting, Inc. - Case Method Results

Vogtle COL Project - Boring B-1154; 88.5' - 90" Sample

Test date: 20-Dec-2006
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MACTEC Engineering and Consulting, Inc.
Case Method Resuits

Vogtle COL Project - Boring B-1154; 88.5' - 90' Sample
OP: SEK

Page 1 of 1

PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Rig Serial No. 331145(MACTEC Raleigh 55L.C)

Test date: 20-Dec-2006

AR: 1.19 in”2
LE: 94 00 ft
WS: 16,807.9 f/s

SP:. 0.492 kft3
EM: 30,000.0 ksi
JC: 0.60

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

VMX: Maximum Velocity

DFN: Final Displacement

BPM: Blows per Minute

EF2: Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL# depth CSX TSX FMX VIMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in = k-ft (%) k-ft

1 0.00 21.72 13.26 26 12.2 217 0.0 0.319 90.1 0.315
2 0.00 21.21 11.03 25 12.1 3.41 52.9 0.304 912 0.319
3 0.00 21.18 10.84 25 11.9 2.70 51.2 0.304 94.6 0.331
4 0.00 21.19 11.97 25 11.2 2.24 515 0.305 88.3 0.309
5 0.00 20.53 12.57 24 11.6 2.45 51.2 0.304 905 0.317
6 0.00 21.41 11.42 25 11.6 2.07 51.3 0.305 89.7 0.314
7 0.00 20.43 12.66 24 10.8 0.96 50.9 0.307 86.1 0.301
8 0.00 2114 11.02 25 11.6 1.74 51.3 0.306 88.6 0.310
9 0.00 20.63 10.84 25 10.6 1.66 51.2 0.305 858 0.300
10 0.00 21.25 10.95 25 10.8 2.02 51.2 0.306 87.7 0.307
11 0.00 21.52 10.28 26 11.3 1.66 515 0.312 91.5 0.320
12 0.00 21.39 9.45 25 11.3 151 50.8 0.307 88.8 0.311
13 0.00 20.92 7.49 25 11.1 1.09 51.4 0.311 95.8 0.335
14 0.00 20.77 6.95 25 11.0 1.40 50.9 0.305 88.7 0.310
15 0.00 20.16 6.28 24 104 0.75 514 0.310 89.8 0.314
16 0.00 20.59 5.96 25 10.9 0.67 50.7 0.304 87.7 0.307
17 0.00 19.67 5.96 23 9.8 1.36 50.8 0.308 91.3 0.320
18 0.00 20.37 5.57 24 11.1 2.01 50.9 0.299 88.8 0.311
19 0.00 20.35 5.32 24 104 1.15 512 0.302 86.2 0.302
20 0.00 20.59 5.96 24 10.3 1.55 50.9 0.306 86.1 0.301
21 0.00 20.90 6.11 25 11.0 1.65 51.0 0.304 89.7 0.314
22 0.00 20.05 5.40 24 10.1 1.61 50.6 0.300 86.2 0.302
23 0.00 20.28 557 24 10.5 1.67 51.1 0.307 92.9 0.325
24 0.00 20.60 5.25 25 10.7 1.19 51.2 0.302 857 0.300
25 0.00 21.20 5.39 25 10.8 0.89 50.8 0.305 89.9 0.315
26 0.00 20.80 5.95 25 10.9 1.52 50.8 0.301 914 0.320
27 0.00 20.46 6.12 24 106 1.57 50.8 0.304 87.1 0.305
28 0.00 20.14 5.43 24 10.0 1.40 511 0.306 89.9 0.315
29 0.00 20.39 572 24 10.5 1.58 51.2 0.300 89.7 0.314
30 0.00 21.36 6.01 25 11.2 1.13 50.8 0.303 89.2 0.312
31 0.00 21.14 5.96 25 10.7 1.48 50.8 0.308 93.2 0.326
32 0.00 20.70 5.68 25 10.6 1.16 50.8 0.310 92.6 0.324
33 0.00 20.80 6.23 25 10.7 1.63 51.1 0.310 94 .4 0.330
34 0.00 20.95 5.86 25 10.8 1.39 50.9 0.305 86.5 0.303
35 0.00 20.87 6.48 25 10.5 1.26 51.0 0.311 90.1 0.315
36 0.00 20.40 6.40 24 10.1 1.38 50.8 0.312 94.9 0.332
37 0.00 21.01 6.47 25 10.6 1.00 50.7 0.309 88.7 0.311
38 0.00 20.84 6.35 25 9.9 1.73 51.4 0.314 97.0 0.340
39 0.00 20.26 6.29 24 9.4 1.90 51.1 0.314 97.8 0.342
40 0.00 20.49 6.32 24 9.6 1.47 51.1 0.308 85.8 0.300
41 0.00 20.19 6.18 24 9.8 1.74 51.0 0.301 87.5 0.306
42 0.00 20.41 5.55 24 9.6 0.80 51.2 0.312 88.6 0.310
43 0.00 20.78 5.37 25 9.9 0.94 51.1 0.314 85.6 0.300
44 0.00 21.35 4.96 25 11.1 2.01 51.2 0.308 97.1 0.340
45 0.00 19.89 4.66 24 9.9 1.26 51.2 0.303 88.5 0.310
46 0.00 19.79 4.88 24 9.8 1.07 50.9 0.308 88.5 0.310
47 0.00 19.85 4.90 24 9.6 0.78 51.2 0.305 88.1 0.308
Average 20.70 7.26 25 10.7 1.58 511 0.307 89.9 0.315

Time Summary
Drive 54 seconds
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MACTEC Engineering and Consulting, Inc. - Case Method Results

PDIPLOT Ver. 2005.2 - Printed: 16-May-2007 Test date: 20-Dec-2006
Vogtle COL Project - Boring B-1154; 93.5' - 95’ Sample
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
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MACTEC Engineering and Consulting, Inc. Page 1 of 2

Case Method Resuits PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Vogtle COL Project - Boring B-1154; 93.5' - 95' Sample Rig Serial No. 331145(MACTEC Raleigh 55LC)
OP: SEK Test date: 20-Dec-2006
AR: 1.19in"2 SP: 0.492 k/ft3
LE: 99.00 ft EM: 30,000.0 ksi
WS: 16,807.9 fis JC: 0.60
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
DFN: _Final Dispiacement
BL# depth CsX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in b k-ft (%) k-ft
1 0.00 19.55 13.07 23 121 1.28 0.0 0.298 87.5 0.306
3 0.00 20.91 10.59 25 10.9 4.31 51.2 0.301 89.8 0.314
4 0.00 20.77 10.70 25 10.6 2.57 51.0 0.305 95.7 0.335
5 0.00 20.99 10.94 25 1.5 222 51.2 0.296 88.1 0.308
6 0.00 21.13 10.89 25 1.4 2.04 51.2 0.301 85.7 0.300
7 0.00 21.30 8.30 25 11.9 2.58 51.2 0.297 97.8 0.342
8 0.00 20.36 7.94 24 10.7 1.73 51.2 0.295 89.7 0.314
9 0.00 20.72 7.65 25 11.5 2.00 51.1 0.297 96.5 0.338
10 0.00 20.42 7.58 24 10.9 1.76 51.0 0.296 95.6 0.335
11 0.00 20.41 7.84 24 11.5 1.86 51.1 0.288 88.9 0.311
12 0.00 17.96 7.47 21 10.3 4.58 50.8 0.232 89.0 0.311
13 0.00 20.39 7.78 24 11.7 1.38 50.9 0.294 88.8 0.311
14 0.00 20.06 7.67 24 11.4 -0.07 51.4 0.285 87.3 0.306
15 0.00 20.48 7.25 24 1.7 3.07 50.9 0.288 96.4 0.338
16 0.00 20.01 7.96 24 11.5 1.79 50.9 0.288 85.4 0.299
17 0.00 19.45 7.50 23 11.6 1.33 51.2 0.280 83.7 0.293
18 0.00 19.75 7.52 23 11.0 0.77 51.0 0.282 85.2 0.298
19 0.00 20.18 6.70 24 11.8 2.25 50.6 0.286 93.3 0.327
20 0.00 20.04 7.41 24 11.1 1.36 51.2 0.286 93.6 0.328
21 0.00 19.60 8.19 23 10.4 1.51 51.2 0.285 84.7 0.297
22 0.00 19.56 7.78 23 11.2 0.99 51.2 0.276 79.4 0.278
23 0.00 19.30 8.17 23 10.6 1.52 50.9 0.284 88.9 0.311
24 0.00 19.36 6.82 23 10.6 4.60 50.8 0.277 83.7 0.293
25 0.00 20.09 6.59 24 11.7 3.29 51.0 0.278 93.2 0.326
26 0.00 19.72 6.84 23 11.0 0.79 50.8 0.280 80.8 0.283
27 0.00 20.04 6.36 24 11.9 0.96 51.2 0.282 85.2 0.298
28 0.00 19.53 6.04 23 10.9 0.75 50.8 0.277 82.5 0.289
29 0.00 20.07 6.05 24 11.2 0.73 50.9 0.284 84.3 0.295
30 0.00 20.07 5.89 24 10.5 1.69 50.8 0.290 87.2 0.305
31 0.00 19.64 6.02 23 10.8 1.55 50.9 0.281 87.5 0.306
32 0.00 20.35 6.79 24 10.8 1.07 51.2 0.292 87.2 0.305
33 0.00 19.67 5.69 23 11.2 2.06 50.9 0.285 94.2 0.330
34 0.00 19.46 5.21 23 10.8 0.05 51.2 0.284 83.9 0.294
35 0.00 19.76 4.81 24 11.4 1.12 50.8 0.285 87.6 0.306
36 0.00 19.71 543 23 11.5 1.13 51.3 0.281 88.0 0.308
37 0.00 19.49 4.26 23 10.8 0.49 51.1 0.280 83.9 0.294
38 0.00 19.92 5.33 24 11.2 1.59 50.8 0.283 87.5 0.306
39 0.00 19.74 4.33 23 11.5 1.11 50.9 0.284 86.5 0.303
40 000 = 1996 4.02 24 11.6 0.37 50.6 0.284 85.4 0.299
41 0.00 20.22 3.72 24 11.5 1.27 50.6 0.289 90.0 0.315
42 0.00 20.11 3.69 24 11.4 1.00 50.8 0.289 88.7 0.311
43 0.00 19.68 3.00 23 11.8 0.44 50.7 0.282 86.2 0.302
44 0.00 19.24 4.01 23 10.7 0.27 50.7 0.286 86.6 0.303
45 0.00 19.50 3.54 23 11.4 0.43 50.7 0.286 85.5 0.299
46 0.00 20.05 3.59 24 11.5 0.10 50.6 0.287 85.9 0.301
47 0.00 19.78 2.57 24 117 -0.09 50.5 0.286 85.5 0.299
48 0.00 19.81 3.62 24 10.5 0.68 50.6 0.288 88.3 0.309
49 0.00 20.12 3.35 24 11.9 1.14 51.0 0.289 88.1 0.308
50 0.00 20.17 2.99 24 11.2 0.07 50.7 0.288 86.0 0.301
51 0.00 19.96 3.04 24 10.6 0.28 50.6 0.296 85.8 0.300
52 0.00 20.25 3.65 24 10.9 -0.40 50.3 0.300 87.3 0.305
53 0.00 20.22 3.69 24 11.9 -0.42 50.8 0.296 88.7 0.311
54 0.00 20.25 4.05 24 11.1 0.11 50.8 0.296 86.6 0.303
55 0.00 19.20 3.95 23 11.8 -0.17 50.5 0.291 85.7 0.300
56 0.00 19.87 3.51 24 11.8 0.88 51.0 0.292 87.8 0.307
57 0.00 19.60 3.95 23 11.7 0.02 50.4 0.288 86.1 0.301
58 0.00 19.60 4.14 23 10.8 0.06 50.8 0.293 85.8 0.300
59 0.00 19.68 4.16 23 11.3 0.07 50.4 0.295 85.8 0.300
60 0.00 19.57 4.39 23 10.6 0.24 50.9 0.300 88.6 0.310
61 0.00 19.99 413 24 11.7 0.59 50.8 0.301 89.2 0.312
62 0.00 19.80 4.58 24 11.2 -0.59 50.4 0.294 86.6 0.303
63 0.00 20.02 4.97 24 11.3 0.87 50.7 0.293 85.7 0.300
64 0.00 20.09 4.51 24 %1 4 0.42 50.6 0.295 84.5 0.296
65 0.00 20.15 4.96 24 606@E724 12 51.0 0.295 85.4 0.299

66 0.00 19.41 5.04 23 11.4 1.03 50.5 0.294 87.2 0.305



MACTEC Engineering and Consulting, Inc. Page 2 of 2

Case Method Resuits PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Vogtle COL Project - Boring B-1154; 93.5' - 95' Sample Rig Serial No. 331145(MACTEC Raleigh 55LC)
OP: SEK B i ~ Testdate: 20-Dec-2006
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in == k-ft (%) k-ft

67 0.00 19.86 4.94 24 10.1 0.31 50.6 0.300 83.8 0.293
68 0.00 19.45 514 23 10.6 1.15 50.8 0.297 90.0 0.315
69 0.00 19.79 4.96 24 10.1 0.60 50.8 0.301 86.9 0.304
70 0.00 20.81 467 25 111 0.53 50.7 0.304 86.0 0.301
71 0.00 20.86 4.47 25 11.4 1.05 50.5 0.298 88.2 0.309
72 0.00 20.61 3.99 25 10.5 78 51.0 0.301 84.1 0.294
73 0.00 20.16 4.57 24 9.6 0.66 50.6 0.306 83.5 0.292
74 0.00 20.92 519 25 11.0 0.45 50.6 0.301 83.8 0.293
75 0.00 20.65 4.01 25 1.2 0.50 50.7 0.306 88.1 0.308
76 0.00 20.64 4.33 25 11.1 0.72 50.8 0.302 86.6 0.303
77 0.00 20.22 5.49 24 10.7 0.38 50.5 0.300 88.0 0.308
78 0.00 20.03 542 24 10.6 0.90 50.7 0.301 88.4 0.309
79 0.00 19.74 4.64 23 10.2 1.23 51.0 0.299 91.8 0.321
80 0.00 20.06 5.59 24 10.7 0.81 50.5 0.295 88.7 0.310
81 0.00 19.69 5.54 23 10.2 0.68 50.8 0.299 89.5 0.313
82 0.00 19.99 6.00 24 10.6 0.86 50.5 0.299 88.1 0.308
83 0.00 18.90 5.52 22 9.9 -0.13 50.8 0.294 85.7 0.300
84 0.00 19.56 5.15 23 10.8 0.23 50.5 0.300 90.3 0.316
85 0.00 19.98 4.87 24 11.9 0.94 50.7 0.295 89.9 0.315
86 0.00 19.83 5.46 24 11.9 0.87 50.9 0.293 89.2 0.312
Average 19.98 5.70 24 111 1.03 50.8 0.291 87.6 0.307

Total number of blows analyzed: 85

Time Summary
Drive 1 minute 41 seconds 11:54:42 AM - 11:56:23 AM (12/20/2006) BN 1 - 86
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MACTEC Engineering and Consulting, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 16-May-2007 Test date: 20-Dec-2006

Vogtle COL Project - Boring B-1154; 98.5' - 100" Sample
CSX (ksi) ————— FMX (kips) ——— ETR (%)) ————

Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
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MACTEC Engineering and Consulting, Inc.
Case Method Results

Vogtle COL Project - Boring B-1154; 98.5' - 100" Sample

M AN

PDIPLOT

Page 1 of 1
Ver. 2005.2 - Printed: 16-May-2007

Rig Serial No. 331145(MACTEC Raleigh 55L.C)

OP: SEK Test date: 20-Dec-2006
AR: 1.19in"2 SP: 0492 Kit3
LE:  104.00 ft EM: 30.000.0 ksi
WS: 16,807.9 fis JC: 0.60
CSX. Max Measured Compr. Stress BPM: Blows per Minute
TSX: Tension Stress Maximum EF2: Energy of F*2
FMX: Maximum Force ETR: Energy Transfer Ratio
VMX: Maximum Velocity EMX: Max Transferred Energy
DFN: Final Displacement
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in * k-ft (%) k-ft
1 0.00 20.44 11.53 24 11.9 310 0.0 0.294 94.6 0.331
3 0.00 20.46 6.66 24 11.8 1.02 51.1 0.296 89.2 0.312
5 0.00 20.36 4.28 24 12.3 0.02 41.2 0.292 91.0 0.318
6 0.00 20.32 4.71 24 12.5 1.93 50.8 0.292 92.9 0.325
7 0.00 20.40 5.03 24 12.2 1.06 50.5 0.294 90.1 0.315
8 0.00 19.96 5.36 24 12.6 1.48 50.8 0.293 927 0.324
9 0.00 19.67 5.29 23 12.2 0.72 50.7 0.294 91.1 0.319
10 0.00 20.69 4.67 25 12.4 0.81 50.5 0.292 89.5 0.313
11 0.00 20.51 544 24 12.5 155 50.8 0.293 90.2 0.316
12 0.00 19.06 5.13 23 12.5 1.64 50.7 0.292 89.0 0.312
13 0.00 20.46 5.48 24 121 2.01 50.5 0.287 90.0 0.315
14 0.00 20.75 5.86 25 12.1 2.64 50.5 0.289 96.1 0.336
15 0.00 20.66 5.38 25 11.6 0.93 50.7 0.288 88.5 0.310
16 0.00 20.29 573 24 12.3 1.1 50.7 0.296 89.0 0.312
17 0.00 20.75 5.25 25 11.9 1.31 50.5 0.293 89.5 0.313
18 0.00 20.81 577 25 122 1.37 50.9 0.293 91.5 0.320
19 0.00 20.44 5.40 24 12.0 1.85 50.5 0.287 93.3 0.327
20 0.00 20.86 5.26 25 12.3 1.88 50.9 0.295 90.3 0.316
21 0.00 20.22 542 24 i2.5 1.58 50.5 0.296 92.9 0.325
22 0.00 20.49 545 24 1.7 217 50.9 0.287 91.7 0.321
23 0.00 20.76 4.80 25 12.3 0.79 50.3 0.292 89.7 0.314
24 0.00 20.73 5.13 25 12.1 0.72 50.8 0.288 91.1 0.319
25 0.00 20.42 4.53 24 11.0 1.45 50.4 0.292 87.4 0.306
26 0.00 20.48 5.03 24 11.5 1.85 50.8 0.284 87.4 0.306
27 0.00 20.46 4.75 24 11.7 0.49 50.6 0.293 88.5 0.310
28 0.00 20.96 5.90 25 12.0 3.42 50.5 0.294 92.0 0.322
29 0.00 20.32 5:32 24 11.7 3.25 50.8 0.288 86.7 0.304
30 0.00 18.53 5.62 22 11.9 1.41 50.3 0.283 88.9 0.311
31 0.00 20.10 4.78 24 11.7 1.16 50.8 0.293 89.6 0.314
32 0.00 20.70 5.27 25 11.3 1.33 50.6 0.293 88.0 0.308
33 0.00 20.86 513 25 11.8 1.71 50.5 0.297 89.8 0.314
34 0.00 20.83 512 25 11.5 1.63 50.5 0.295 92.1 0.322
35 0.00 20.76 5.04 25 11.8 1.51 50.7 0.291 90.8 0.318
36 0.00 20.68 5.66 25 12.0 1.50 50.5 0.288 87.5 0.306
37 0.00 20.28 5.06 24 11.5 1.40 50.7 0.292 89.7 0.314
38 0.00 20.59 4.79 25 11.8 1.17 50.6 0.293 88.3 0.309
39 0.00 20.37 5.36 24 11.3 1.96 506 0.284 90.7 0.317
40 0.00 20.98 4.99 25 11.6 0.90 50.6 0.297 90.6 0.317
41 0.00 20.70 5.33 25 11.9 2.08 50.7 0.289 89.8 0.314
42 0.00 20.54 6.15 24 11.3 0.79 50.7 0.287 85.8 0.300
43 0.00 19.89 5:31 24 11.8 1.32 50.5 0.285 89.4 0.313
44 0.00 20.50 5.32 24 11.0 0.95 50.6 0.290 88.3 0.309
45 0.00 20.50 4.93 24 11.7 2.84 50.7 0.286 91.1 0.319
46 0.00 20.09 546 24 111 0.85 50.5 0.280 85.3 0.298
47 0.00 19.30 5.70 23 11.8 1.58 50.6 0.285 88.2 0.309
48 0.00 20.50 5.64 24 11.1 2.80 50.8 0.286 90.3 0.316
49 0.00 20.39 572 24 10.6 1.92 50.5 0.285 90.4 0.317
50 0.00 20.35 5.48 24 11.8 1.08 50.8 0.292 93.5 0.327
Average 20.40 543 24 11.8 1.54 50.4 0.291 90.1 0.315

Time Summary

Drive

58 seconds

Total number of blows analyzed: 48

12:12:25 PM - 12:13:23 PM (12/20/2006) BN 1-50
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June 27, 2007

Memorandum to File DCN VGCOL 104
From: Steve Kiser
Reviewed By: Pieter Depree hoé

Subject: Report of SPT Energy - MACTEC Knoxville CME 75 Truck
Hammer Serial No. 211797 Automatic Hammer
WORK INSTRUCTION VGCOL 104
Vogtle Units 3 & 4 COL Project
Burke County, Georgia
MACTEC Project No. 6141-06-0286

Steve Kiser, 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 20, 2006, during drilling of Boring B-3016 at
the referenced site. The testing was performed from approximately 12:50 to 1:50 PM under partly
sunny skies and a temperature of about 53 degrees Fahrenheit. The boring was drilled with
personnel and equipment from the Knoxville office of MACTEC. The drilling equipment
consisted of a CME 75 model truck-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 boring below the depth at which groundwater
was encountered 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 PAK
(Serial No. 1430), and calibrated accelerometers (Serial Nos. P5953 and P5094) and strain gages
(Serial Nos. NW #146/1 and NW#146/2). An NW-sized 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 1.49 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. 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 VGCOL-14.
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SPT Energy Measurements —Vogtle Units 3 & 4 COL Project June 27, 2007
MACTEC Project No. 6141-06-0286
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.
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SPT Energy Measurements —Vogtle Units 3 & 4 COL Project June 27, 2007
MACTEC Project No. 6141-06-0286
Page 3

e The average energy transferred from the hammer to the drill rods for each
individual depth interval using the EFV method ranged from 263 foot-pounds to
281 foot-pounds. These average energy transfers correspond to energy transfer
ratios (ETR) of 75% to 80% 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 weighted average energy transfer of the SPT system (for all
the depth intervals tested) was 271.5 foot-pounds, with a weighted average ETR of
77.6%.

Attachments: Page 4 Table 1 - Summary of SPT Energy Measurements — 1 Page
Page 5 Work Instruction - DCN VGCOL 104 - 1 Page
Page 6 Record of SPT Energy Measurement — 1 Page
Pages 7 - 14 PDIPLOT Output — 8 Pages

612 of 724



SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D4633-05)

TABLE 1

Vogtle Units 3 and 4 COL Project
Burke County, Georgia
MACTEC Project No. 6141-06-0286
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211797 CTEC e 98.5-100.0 16 - 50/3" 68 263 75.1%
(CME 75 Knoxville V‘l;:rrr?rll B-3016 NW-J | 12/20/2006 | 103.5-105.0 17 - 50/2" 69 281 80.3%
Truck) 108.5-110.0 50/1" 52 270 77.1%
Weighted Average for Rig: 271.5 77.6%

*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.

Date: ©-27-7

Prepared By: Q—M\J

Checked By: Date:

w4,

75>
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Work Instructions — SPT Energy MACTEC CME-75 (Warren)
(Hammer #211797)
Vogtle COL Project
Project No. 6141-06-0286

Issued To: Steve Kiser

" Location: Vogtle COL Project Field Office Date: 12/20/06
: ' Vg 4 e

d
Issued By: Matthew F. Cooke, Site Coordinator
' Valid Froni: 12/20/06 To: 12/20/07

®

Task Description: Measurement of energy transferred to the drill string rods from a Standard ;
Penetration Test (SPT) automatic hammer mounted on a drill rig. Testing will be performed using
- a Pile Driving Analyzer (PDA) model PAK at various depth intervals below a depth of !
- approximately 10 feet below the ground surface for the above referenced rig drilling SPT borings

. at the Vogtle COL Site.

Applicable Technical Procedures or Plans, or other reference: ASTM D4633-05 Standard
Test Method for Energy Measurement for Dynamic Penetrometers.

Specific Instructions (note attachments where necessary): Obtain energy measurements with the
PDA at various depth intervals below a depth of about 10 feet below the ground surface in
general accordance with ASTM D4633-05. Perform energy measurement testing for the above
referenced drill rig.

i

g

Report Fo-rr:nat: Written report documenting results of field testing in general accordance with
ASTM D4633-05, to include completed Summary of Daily Observations and Testing, Record of
SPT Energy Measurement sheet(s), and PDIPLOT output data.

Specific Oualitv Assurance Procedures Agplicable: None

i

Hold Points or Witness Points: Direction to perform energy measurements received from the Site

Coordinator.
Records: All records generated shall be considered QA Records.

Reviewed and %Approved By (Note: Only One Signature is Required to Issue):

Project Manaéér: Date:

Project Pringipal: Date: )

Site Coordinator%%é@/ Date: / Z{A? 0/ o6
&~ == T

No. of Pages: 1 DCN: _ VGCOL 104
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MACTEC

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

RECORD OF SPT ENERGY MEASUREMENT

GENERAL INFORMATION DRILL RIG DATA

PROJECT: ALWR Vogtle COL Site Imake: (M 7%

LOCATION: Waynesboro, Georgia fmopeL IS gkl

PROJECT NO.: 6141-06-0286 SERIAL NO.: 207497

DATE: (7-20-0f HAMMER TYPE: FfruTe MATIC

WEATHER: Sy - ost 53° JROPE CONDITION: N/A
linspeCTOR: Steve Kiser }Roo SIZE: N T
!DR!LL:NG COMPANY; MACTEC UNYIALLE ENO, OF SHEAVES: N/A

BORING DATA

§BORING NUMBER: B-3all

DEPTH DRILLED: (3¢ PuAwvEs

TIME DRIVEN: Y pam

JRIG OPERATOR: JiMPY  uhpaey

HAMMER OPERATOR: NoRL

PDA PAK SERIAL NO.: 1430 1430 1430

INSTR. ROD AREA: (4% T

ACCEL. SERIAL NOS Psody ./ BSEsE
STRAIN SERIAL NOS.: He MW (/2
SAMPLE SPT DEPTH SPT | SAMPLE SPT DEPTH SPT SAMPLE SPT DEPTH seT
DEPTH | N-VALUE | cont | N-VALUE | DEPTH | N-VALUE | cont. | N-VALUE | DEPTH | N-VALUE | cont | N-VALUE
(feet) (bpf) (feet) (bpf) (feet) (bpt) (feet) (bpf) (feet) (bpf) (feet) (bpf)
18.5 fios " | (e~ 50/3"
103s/ps’ |17-So/2"
fo8s/uo’| se /1
REMARKS:

P X - 2 LV ]
Tt
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Vogtle COL Project - Boring B-3016; 98.5' - 100" Sample
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MACTEC Engineering and Consulting, Inc.
Case Method Resuits

Vogtle COL Project - Boring B-3016; 98.5' - 100" Sample

Page 1 of 2

PDIPLOT Ver. 2005.2 - Printed: 16-May-2007

Rig Serial No. 211797 (MACTEC Knoxville CME 75)

Test date: 20-Dec-2006

OP:SEK
AR:  149in"2
LE:  104.00 ft

WS: 16,807.9 /s

CSX:
TSX:
FMX:
VMX:
DFN:

SP.  0.492 W3
EM: 30,000.0 ksi
JC: 060

Max Measured Compr. Stress
Tension Stress Maximum

Maximum Force

Maximum Velocity
Final Displacement

BPM: Blows per Minute

EF2. Energy of FA2

ETR: Energy Transfer Ratio
EMX: Max Transferred Energy

BL#

NGO hWN =2

depth
ft
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

CSX
ksi
17.79
20.09
20.05
20.50
20.21
20.44
20.20
20.52
20.35
20.26
20.44
20.59
20.76
20.53
20.01
20.12
20.31
20.18
20.39
20.32
20.02
20.18
20.25
20.04
20.28
20.14
20.00
20.26
19.85
20.07
19.48
19.29
19.76
19.68
19.02
18.90
19.64
19.17
19.52
19.21
19.21
19.56
19.48
19.74
20.00
19.79
19.53
20.08
19.96
19.91
19.96
20.30
19.87
19.91
19.96
20.29
19.84
20.00
19.92
19.96
19.80
19.75
20.02
19.87
19.79

7.65
7.96
7.97
7.68
8.01
7.88
777
7.57
7.21
7.42
7.05
6.92
6.89
6.54
6.80
5.35
5.18

3.31
3.46
3.81
3.39
4.16
3.99
5.32
4.49
4.82
5.02
4.86
4.71
5.19
5.15
5.03
4.76
5.06
4.79
4.86
4.74
4.73
5.67
5.18
5.31
5.35
5.15
5.18
5.13
4.97
5.17
5.56
4.84
5.41
5.06
5.89
5.31
4.63
4.55
4.82
4.84
4.67

VMX
fls
11.0
10.8
107
104
10.3
10.3
104
10.5
10.2
104
106
10.7
10.8
106
108
10.2
10.8
10.7
10.7
10.4
10.7
10.5
10.5
10.4
10.7
10.8
10.6
10.5
10.7
10.6
10.3
10.4
107
10.5
10.7
10.6

DFN

in
1.10
1.07
1.18
2.00
1.27
1.30
0.71
0.99
1.18
1.01
1.26
1.05
142
1.25
1.15
0.60
0.08
0.64
1.23
112
1.10
1.02
0.88
1.12
1.05
0.71

BPM

0.0
471
48.7
48.9
48.9
48.2
48.8
48.7
48.5
49.0
491
48.6
48.9
489
48.8
48.7
48.7
48.7
48.8
48.7
48.8
48.6
48.9
48.7
48.9
48.7
48.5
48.8
48.6
48.7
48.5
48.7
48.5
48.7
48.7
48.6
48.9
48.8
48.6
48.9
48.9
48.7
49.2
48.8
48.7
491
48.9
48.5
48.9
48.7
48.9
48.7
48.6
48.7
48.8
48.9
48.7
48.8
48.8
48.9
48.8
48.7
48.9
48.7
49.0

EF2 ETR EMX

k-ft (%) k-ft
0.255 74.0 0.259
0.260 77.0 0.270
0.256 759 0.265
0.261 78.0 0.273
0.261 852 0.298
0.257 756 0.265
0.259 77.0 0.269
0.261 801 0.280
0.262 781 0.273
0.253 76.0 0.266
0.257 76.4 0.268
0.259 77.2 0.270
0.264 81.3 0.285
0.261 79.1 0.277
0.259 77.5 0.271
0.255 75.4 0.264
0.254 751 0.263
0.251 74.0 0.258
0.256 75.3 0.264
0.265 84.2 0.295
0.252 74.8 0.262
0.251 74.6 0.261
0.253 75.8 0.265
0.254 77.8 0.272
0.257 77.0 0.269
0.252 76.5 0.268
0.245 74.7 0.261
0.259 76.4 0.267
0.250 752 0.263
0.251 75.7 0.265
0242 . 729 0.255
0.246 73.2 0.256
0.2562 75.4 0.264
0.247 74.2 0.260
0.245 74.1 0.259
0.238 72.2 0.253
0.242 72.7 0.254
0.237 7.7 0.251
0.241 72.0 0.252
0.242 72.3 0.253
0.240 72.4 0.254
0.246 746 0.261
0.248 74.7 0.261
0.251 75.2 0.263
0.251 76.3 0.267
0.244 74.2 0.260
0.245 73.8 0.258
0.254 75.2 0.263
0.252 74.8 0.262
0.250 74.4 0.260
0.253 75.4 0.264
0.254 75.8 0.265
0.255 75.2 0.263
0.246 73.7 0.258
0.247 73.9 0.259
0.255 75.7 0.265
0.251 73.9 0.259
0.256 75.2 0.263
0.251 74.1 0.259
0.251 74.2 0.260
0.250 73.2 0.256
0.248 73.0 0.255
0.251 73.4 0.257
0.247 72.4 0.254
0.247 73.1 0.256



MACTEC Engineering and Consulting, Inc.

Case Method Results

Vogtle COL Project - Boring B-3016; 98.5' - 100’ Sample

Page 2 of 2

Rig Serial No. 211797 (MACTEC Knoxville CME 75)

OP: SEK Test date: 20-Dec-2006
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in ** k-ft (%) k-ft
66 0.00 19.48 4.55 29 10.5 0.85 48.8 0.246 726 0.254
67 0.00 20.05 4.67 30 10.3 0.68 48.8 0.253 73.9 0.259
68 0.00 19.76 4.74 29 10.5 0.61 48.5 0.247 72.5 0.254
Average 19.92 5.69 30 10.5 0.85 48.7 0.252 75.3 0.263
Total number of blows anaiyzed: 68
Time Summary
Drive 1 minute 23 seconds 12:50:13 PM - 12:51:36 PM (12/20/2006) BN 1 - 68
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MACTEC Engineering and Consulting, Inc. - Case Method Results

PDIPLOT Ver. 2005.2 - Printed: 16-May-2007 Test date: 20-Dec-2006

Vogtle COL Project - Boring B-3016; 103.5' - 105' Sample

CSX (ksi) - - FMX (kips) ———— ETR ((%)) —
Max Measured Compr. Stress Maximum Force Energy Transfer Ratio
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MACTEC Engineering and Consulting, Inc. Page 1 of 2

Case Method Resuits PDIPLOT Ver. 2005.2 - Printed: 16-May-20067
Vogtle COL Project - Boring B-3016; 103.5' - 105" Sample Rig Serial No. 211797 (MACTEC Knoxville CME 75)
OP: SEK ___ Test date: 20-Dec-2006
AR: 1.49in"2 SP: 0492 kift3
LE:  109.00 ft EM: 30,000.0 ksi
WS: 16,807.9 f/s - JC: 060
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
DFN: Final Displacement -
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in * k-ft (%) k-ft
1 0.00 20.67 10.45 31 10.9 0.98 0.0 0.279 78.2 0.274
2 0.00 20.47 10.78 31 10.8 1.52 50.3 0.274 80.3 0.281
3 0.00 20.37 10.62 30 10.3 1.42 50.5 0272 787 0.275
4 0.00 19.79 8.75 29 10.7 0.33 50.0 0.262 75.2 0.263
5 0.00 20.10 8.53 30 10.2 1.28 50.0 0.265 789 0.276
6 0.00 19.95 8.37 30 10.3 0.93 50.1 0.255 74 4 0.260
7 0.00 20.22 8.27 30 10.8 1.07 498 0.261 76.6 0.268
8 0.00 20.36 8.35 30 11.1 1.13 501 0.270 78.5 0.275
9 0.00 20.82 8.09 31 10.9 1.27 50.5 0.278 816 0.286
10 0.00 20.41 8.30 30 11.0 1.36 50.0 0.271 80.1 0.280
11 0.00 20.75 8.39 31 10.9 1.26 50.1 0.277 81.0 0.284
12 0.00 20.31 8.37 30 11.0 1.01 499 0.276 816 0.285
13 0.00 20.04 8.18 30 11.0 1.15 50.4 0.269 78.2 0.274
14 0.00 20.61 8.24 31 10.8 1.26 49.8 0.279 826 0.289
15 0.00 20.71 8.11 31 1.0 0.96 50.1 0.274 80.4 0.281
16 0.00 20.56 7.37 31 10.7 1.19 49.8 0.266 77.8 0.272
7 0.00 20.59 7.93 31 11.2 1.24 50.0 0.280 85.3 0.299
18 0.00 20.60 7.23 31 11.2 1.33 50.3 0.273 81.6 0.285
20 0.00 20.42 6.10 30 11.2 1.24 50.2 0.277 82.0 0.287
21 0.00 20.73 3.81 31 11.2 0.99 499 0.274 82.7 0.290
22 0.00 20.33 4.03 30 11.1 0.61 49.9 0.271 79.2 0.277
23 0.00 21.06 4,07 31 11.1 1.17 49.7 0.282 83.7 0.293
24 0.00 © 2073 4,04 31 10.9 0.67 499 0.275 80.5 0.282
25 0.00 20.88 4.38 31 11.4 0.77 49.5 0.277 83.0 0.291
26 0.00 21.04 4.34 31 11.0 0.91 49.8 0.277 82.9 0.290
27 0.00 20.63 4.71 31 11.3 1.13 498 0.271 79.6 0.279
28 0.00 21.11 5.26 31 11.3 1.41 49.5 0.280 84.9 0.297
29 0.00 20.75 4.09 31 11.2 1.01 497 0.271 79.9 0.279
30 0.00 20.91 4.72 31 11.0 1.01 49.9 0.268 79.5 0.278
31 0.00 20.70 5.81 31 11.2 1.20 49.6 0.269 80.0 0.280
32 0.00 21.19 5.35 32 11.4 1.27 494 0.275 84.2 0.295
33 0.00 20.95 5.49 31 10.9 0.85 49.7 0.269 81.8 0.286
34 0.00 21.23 5.28 32 11.4 1.17 49.6 0.275 83.2 0.291
35 0.00 20.86 4.85 31 11.4 0.83 49.9 0.279 84.9 0.297
36 0.00 20.77 4.98 31 10.9 1.25 49.5 0.266 81.5 0.285
37 0.00 21.01 4.84 31 11.2 1.70 49.6 0.277 84.9 0.297
38 0.00 20.93 4.67 31 1.1 0.81 49.6 0.277 82.9 0.290
39 0.00 20.61 5.18 31 11.1 1.20 49.9 0.270 82.1 0.287
40 0.00 20.84 5.34 31 11.1 0.65 49.8 0.278 85.4 0.289
41 0.00 21.03 4.62 31 11.0 1.14 49.5 0.282 85.8 0.300
42 0.00 20.63 5.16 31 11.2 0.73 49.5 0.275 83.6 0.293
43 0.00 20.85 4.84 31 11.2 0.98 49.6 0.279 84.4 0.295
44 0.00 20.90 540 31 11.1 1.14 49.8 0.278 83.9 0.294
45 0.00 20.57 5.03 31 10.8 1.05 49.5 0.267 80.6 0.282
46 0.00 20.86 4.89 31 11.0 1.03 49.8 0.276 82.5 0.289
47 0.00 20.84 5.51 31 10.9 1.31 496 0.282 83.9 0.294
48 0.00 20.70 4.85 31 11.0 0.82 49.7 0.275 81.2 0.284
49 0.00 20.68 4.98 31 10.8 1.18 49.8 0.271 80.1 0.280
50 0.00 20.80 4.94 31 10.7 0.79 49.4 0.273 78.9 0.276
51 0.00 20.85 519 31 10.3 0.98 49.6 0.281 78.8 0.276
52 0.00 20.77 4.91 31 10.5 0.88 497 0.277 78.1 0.273
53 0.00 20.87 5.32 31 104 1.36 494 0.273 79.0 0.276
54 0.00 20.45 540 30 10.1 0.52 49.5 0.271 76.5 0.268
55 0.00 20.44 543 30 10.7 1.26 49.6 0.273 77.2 0.270
56 0.00 20.44 5.01 30 10.3 0.71 495 0.271 76.3 0.267
57 0.00 20.71 577 31 104 0.18 495 0.274 77.0 0.269
58 0.00 20.67 4.58 31 10.5 0.68 49.9 0.271 78.1 0.273
59 0.00 20.36 5.79 30 104 0.77 493 0.264 75.1 0.263
60 0.00 20.52 5.69 31 10.2 0.50 50.0 0.269 75.9 0.266
61 0.00 20.22 4.51 30 10.7 1.02 49.3 0.274 78.1 0.273
62 0.00 20.24 5.43 30 10.5 0.50 49.3 0.263 75.8 0.265
63 0.00 20.03 4.89 30 10.6 1.23 49.6 0.268 79.0 0.277
64 0.00 19.96 472 30 10.4 1.36 49.4 0.263 77.3 0.271
65 0.00 20.17 5.42 30 62QmB724 1.21 49.7 0.268 77.8 0.272

66 0.00 20.39 6.02 30 10.2 1.03 49.8 0.270 78.0 0.273



MACTEC Engineering and Consulting, Inc.

Case Method Resuits
Vogtle COL Project - Boring B-3016; 103.5' - 105' Sample

Page 2 of 2

Rig Serial No. 211797 (MACTEC Knoxville CME 75)

OP: SEK Test date: 20-Dec-2006
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in *x k-ft (%) k-ft
67 0.00 19.80 5.69 30 105 1.23 49.6 0.270 78.0 0.273
68 0.00 19.93 5.33 30 10.6 0.66 49.3 0.267 78.8 0.276
69 0.00 20.13 5.36 30 104 1.45 496 0.274 80.3 0.281
70 0.00 20.40 4.69 30 10.5 0.64 493 0.270 78.5 0.275
Average 20.58 5.96 31 10.8 1.03 49.8 0.273 80.3 0.281
Total number of blows anaiyzed: 69
Time Summary
Drive 1 minute 23 seconds 1:16:56 PM - 1:18:19 PM (12/20/2008) BN 1-70
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MACTEC Engineering and Consulting, inc. Page 1 of 1

Case Method Resuits PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Vogtle COL Project - Boring B-3016; 108.5' - 110' Sample Rig Serial No. 211797 (MACTEC Knoxville CME 75)
OP: SEK o Test date: 20-Dec-2006
AR: 1.49 in"2 SP: 0.492 k/ft3
LE: 114.00 ft EM: 30.000.0 ksi
WS: 16,807 .9 f/s - ‘ - JC: 060
CSX: Max Measured Compr. Stress BPM: Blows per Minute
TSX: Tension Stress Maximum EF2: Energy of F*2
FMX: Maximum Force ETR: Energy Transfer Ratio
VMX: Maximum Velocity EMX: Max Transferred Energy
DFN: Final Displacement o B o ) -
BL# depth CsSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in > k-ft (%) k-ft
1 0.00 19.24 4.01 29 10.7 0.18 0.0 0.254 72.0 0.252
2 0.00 21.00 3.66 31 10.7 0.81 44 4 0.263 74 4 0.260
3 0.00 21.58 3.84 32 10.8 0.94 455 0.269 75.7 0.265
4 0.00 20.24 4.02 30 10.3 0.75 46.2 0.252 72.8 0.255
5 0.00 20.08 4.56 30 10.7 0.82 46.3 0.257 737 0.258
6 0.00 20.01 4.69 30 10.8 0.97 46.7 0.252 73.8 0.258
7 0.00 20.31 4.32 30 10.3 0.75 46.6 0.257 74.8 0.262
8 0.00 19.57 4.48 29 10.8 0.74 46.7 0.244 72.3 0.253
9 0.00 19.42 4.40 29 10.4 0.42 46.9 0.251 73.2 0.256
10 0.00 19.29 4.49 29 10.4 0.76 46.7 0.253 73.3 0.256
11 0.00 20.21 4.41 30 10.5 0.69 46.9 0.259 75.5 0.264
12 0.00 19.02 477 28 11.1 0.69 469 0.247 723 0.253
13 0.00 19.91 4.60 30 10.4 0.84 46.9 0.258 75.0 0.262
14 0.00 19.79 4.66 29 10.8 0.76 46.8 0.253 74.9 0.262
15 0.00 20.47 474 31 10.7 0.84 46.9 0.261 75.9 0.266
16 0.00 20.07 4.80 30 10.5 0.26 46.7 0.258 75.7 0.265
17 0.00 20.44 475 30 10.5 1.03 46.7 0.262 77.0 0.269
18 0.00 20.96 467 31 10.5 147 46.8 0.267 71 0.270
19 0.00 20.98 5.01 31 10.9 1.52 46.8 0.270 78.4 0.275
20 0.00 20.81 4.75 31 10.6 0.78 46.9 0.265 76.3 0.267
21 0.00 21.02 4.45 31 10.8 0.97 46.9 0.272 78.5 0.275
22 0.00 20.70 4.89 31 11.0 1.19 47.2 0.268 76.8 0.269
23 0.00 21.20 492 32 10.8 0.96 46.6 0.270 77.8 0.272
24 0.00 20.67 5.22 31 10.7 0.85 47 1 0.260 75.7 0.265
25 0.00 20.96 4.85 31 10.7 0.94 46.8 0.265 76.3 0.267
26 0.00 20.86 4.71 31 10.7 0.91 46.8 0.261 75.8 0.265
27 0.00 19.75 4.94 29 10.8 1.19 47 1 0.258 76.3 0.267
28 0.00 20.80 4.96 31 1.0 0.70 46.9 0.268 78.0 0.273
29 0.00 21.14 4.62 32 10.8 0.91 46.9 0.269 76.0 0.266
30 0.00 20.54 4.61 31 10.7 1.10 46.7 0.260 75.9 0.266
31 0.00 21.04 4.83 31 10.7 1.74 46.9 0.268 771 0.270
32 0.00 21.28 473 32 11.0 1.12 47.2 0.274 77.7 0.272
33 0.00 21.51 4.92 32 11.0 1.57 46.9 0.271 77.9 0.273
34 0.00 21.21 4.83 32 10.9 0.69 46.9 0.267 74.9 0.262
35 0.00 21.66 4.50 32 10.7 0.83 47 1 0.276 77.0 0.269
36 0.00 21.47 518 32 10.9 1.43 47.2 0.270 78.1 0.273
37 0.00 21.74 5.08 32 10.8 0.90 47 1 0.277 79.0 0.277
38 0.00 21.43 514 32 10.8 0.95 47.2 0.269 78.6 0.275
39 0.00 21.61 5.44 32 10.9 0.60 46.9 0.273 78.5 0.275
40 0.00 21.47 5.06 32 10.7 1.70 47 1 0.267 791 0.277
41 0.00 21.34 4.94 32 11.0 1.63 47.0 0.276 80.2 0.281
42 0.00 21.48 4.79 32 10.9 1.54 - 471 0.271 80.4 0.281
43 0.00 21.98 5.65 33 10.8 1.56 47 1 0.280 83.0 0.290
44 0.00 21.33 4.47 32 114 1.38 471 0.274 79.9 0.280
45 0.00 21.54 5.59 32 . 109 1.02 46.8 0.266 776 0.272
46 0.00 21.54 5.05 32 10.8 1.1 46.8 0.269 78.3 0.274
47 0.00 21.68 4.83 32 10.8 222 47.3 0.272 82.7 0.289
48 0.00 21.82 5.14 33 10.7 1.63 46.7 0.272 827 0.289
49 0.00 21.39 5.06 32 10.6 1.50 46.9 0.273 82.7 0.290
50 0.00 21.37 4.74 32 10.8 1.60 46.8 0.269 80.9 0.283
51 0.00 21.44 5.49 32 10.7 117 46.8 0.270 779 0.273
52 0.00 20.97 5.38 31 10.5 1.52 46.8 0.268 81.4 0.285
Average 20.83 478 31 10.7 1.05 46.8 0.265 771 0.270

Total number of blows analyzed: 52

Time Summary
Drive 1 minute 5 seconds 1:45:47 PM - 1:46:52 PM (12/20/2006) BN 1 - 52
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June 27, 2007

Memorandum to File DCN VGCOL 103
From: Steve Kiser \
Reviewed By: Pieter Depree {+

Subject: Report of SPT Energy - MACTEC Knoxville CME 75 Truck
Hammer Serial No. 200587 Automatic Hammer
WORK INSTRUCTION VGCOL 103
Vogtle Units 3 & 4 COL Project
Burke County, Georgia
MACTEC Project No. 6141-06-0286

Steve Kiser, 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 January 17, 2007, during drilling of Boring B-4014 at
the referenced site. The testing was performed from approximately 12:05 to 1:05 PM under partly
cloudy skies and breezy conditions, and a temperature of about 42 degrees Fahrenheit. The
boring was drilled with personnel and equipment from the Knoxville office of MACTEC. The
drilling equipment consisted of a CME 75 model truck-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 boring below the depth at
which groundwater was encountered at the time of energy testing. The drill rig operator during
sampling was Mr. Tony Christian. 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 PAK
(Serial No. 1430), and calibrated accelerometers (Serial Nos. P5953 and P5094) and strain gages
(Serial Nos. NW #146/1 and NW#146/2). An NW-sized 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 1.49 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. 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 VGCOL-14.
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SPT Energy Measurements —Vogtle Units 3 & 4 COL Project June 27, 2007
MACTEC Project No. 6141-06-0286
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

X7/

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.
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e The average energy transferred from the hammer to the drill rods for each
individual depth interval using the EFV method ranged from 293 foot-pounds to
303 foot-pounds. These average energy transfers correspond to energy transfer
ratios (ETR) of 84% to 87% 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 weighted average energy transfer of the SPT system (for all
the depth intervals tested) was 294.7 foot-pounds, with a weighted average ETR of
84.2%.

Attachments: Page 4 Table 1 - Summary of SPT Energy Measurements — 1 Page
Page 5 Work Instruction — DCN VGCOL 103 — 1 Page
Page 6 Record of SPT Energy Measurement — 1 Page
Pages 7 - 16 PDIPLOT OQutput — 10 Pages
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TABLE 1
SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D4633-05)
Vogtle Units 3 and 4 COL Project
Burke County, Georgia
MACTEC Project No. 6141-06-0286
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33.5-35.0 5-8-7 19 295 84.3%
200587 — T 38.5-40.0 % 7 13 303 86.6%
(CME7S | L~ Chr‘i’:ﬁyan B-4014| NW-J | 1/17/2007 | 43.5-45.0 3-5-6 14 296 84.6%
Truck) 48.5-50.0 4-5-6 15 296 84.6%
53.5-55.0 3-4-9 16 293 83.7%
Weighted Average for Rig: 294.7 84.2%

*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 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.

-0 for ] '“ .
Prepared By: Q(—U Date: & ~27-07 Checked By: LA L Date: ;/5/ A 7
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Work Instructions — SPT Energy MACTEC CME-75 (Christian)

(Hammer #200587)
Vogtle COL Project
Project No. 6141-06-0286

Issued To:- Steve Kiser
* Location: Vogtle COL Project Field Office Date: 12/20/06

 Issued By: Matthew F. Cooke, Site Coordinator
- Valid From: 12/20/06 To: 12/20/07

- Task Description: Measurement of energy transferred to the drill string rods from a Standard _
- Penetration Test (SPT) automatic hammer mounted on a drill rig. Testing will be performed usmg

. a Pile Driving Analyzer (PDA) mode! PAK at various depth intervals below a depth of '
- approximately 10 feet below the ground surface for the above referenced rig drilling SPT borings
. at the Vogtle COL Site.

Applicable Technical Procedures or Plans, or other reference: ASTM D4633-05 Standard
Test Method for Energy Measurement for Dynamic Penetrometers.

Specific Instructions (note attachments where necessary): Obtain energy measurements with the
PDA at various depth intervals below a depth of about 10 feet below the ground surface in
general accordance with ASTM D4633-05. Perform energy measurement testing for the above
referenced drill rig.

Report Format: Written report documenting results of field testing in general accordance with
ASTM D4633-05, to include completed Summary of Daily Observations and Testing, Record of
SPT Energy Measurement sheet(s), and PDIPLOT output data.

Specific Quality Assurance Procedures Applicable: None

Hold Points or Witness Points: Direction to perform energy measurements received from the Site

Coordinator.
Records: Aﬁ records generated shall be considered QA Records.

Reviewed and Approved By (Note: Only One Signature is Required to Issue):

Project Manager: Date:

Project Principal: Date:

Site Coordmator///m Date: /2 / 2 c*/ oe
No.ofPages: 1 DCN: _~ VGCOL 103
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2801 YORKMONT ROAD, SUITE 100 D

MACTEC

CHARLOTTE, NC 28208

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

RECORD OF SPT ENERGY MEASUREMENT

GENERAL iNFORMATION DRILL RIG DATA
PROJECT: ALWR Vogtle COL Site IMAKE: Chs 75
LOCATION: Waynesboro, Georgiz fmopeL: 78 TRvl
PROJECT NO.: 6141-06-0286 SERIAL NO.: 2005487
DATE: \-17-07 |HAMMER TYPE: AT MTIC
WEATHER: PARTWM cweviy 5 626E% 5, (a0 42’ JROPE CONDITION: N/A
INSPECTOR: Steve Kiser 'ROD SIZE: NwW-T
DRILLING COMPANY: MACTEL KN OXVILLE [No. OF SHEAVES: N/A

BORING DATA
BORING NUMBER: B-yo1y
DEPTH DRILLED: 1w fAwved
TIME DRIVEN: LS
RIG OPERATOR: oy CHUSTIAN
HAMMER OPERATOR: N.L.
PDA PAK SERIAL NO.: 1430 1430 1430
INSTR. ROD AREA: W48t
ACGEL. SERIAL NOS. Pooay  /P5ag3
STRAIN SERIAL NOS.: (Ml Nw H# | /2
SAMPLE |  SPT DEPTH SPT SAMPLE |  SPT DEPTH SPT SAMPLE SPT DEPTH SPT
DEPTH | N-VALUE | cont. | N-VALUE | DEPTH | N.VALUE | cont. | N-VALUE | DEPTH | N-VALUE | cont. | N-VALUE
(feet) (bpf) (feet) (bpf) {feet) {bpf) (feet) (bpf) {feet) {bpf) (feet) {bpf)

355/3¢ |4-4-7

30.5/4e (2-4-7

5 [3-5-¥

{8 fse 14-6-4

$35fs¢ 13-4.9

REMARKS:

629 of 724




PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
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MACTEC Engineering and Consulting, Inc. - Case Method Results

Plant Vogtle COL Project - Boring B-4014; 33.5' - 35' Sample

FMX (kips) ———
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Plant Vogtle COL Project - Boring B-4014; 33.5' - 35' Sample Rig Serial No. 200587 (MACTEC Knoxville CME 75 Truck)
OP: SEK - Test date: 17-Jan-2007
AR: 1.49 in*2 SP: 0.492 k/ft3
LE: 39.00 ft EM: 30,000.0 ksi
WS: 16,807.9 fis N JC: 0.60
CSX: Max Measured Compr. Stress BPM: Blows per Minute
TSX: Tension Stress Maximum EF2: Energy of F*2
FMX: Maximum Force ETR: Energy Transfer Ratio
VMX: Maximum Velocity EMX: Max Transferred Energy
DFN: Final Displacement B
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in * k-ft (%) k-ft
1 0.00 23.08 14.78 34 129 1.97 0.0 0.303 83.1 0.291
2 0.00 22.89 12.02 34 12.9 2.41 54.3 0.308 84.8 0.297
3 0.00 23.35 11.14 35 12.9 2.19 547 0.308 84.2 0.295
4 0.00 23.89 11.68 36 12.5 2.31 55.7 0.304 84.8 0.297
5 0.00 23.43 11.45 35 12.5 245 55.2 0.297 83.8 0.293
6 0.00 23.50 11.41 35 12.4 2.65 55.5 0.298 84.0 0.294
7 0.00 23.58 10.88 35 123 2.05 55.1 0.309 85.1 0.298
8 0.00 22.58 11.33 34 12.4 1.98 55.4 0.299 84.6 0.296
9 0.00 23.12 11.20 34 12.0 2.51 55.8 0.301 87.7 0.307
10 0.00 23.41 11.40 35 12.0 2.63 55.4 0.304 85.9 0.301
11 0.00 23.11 11.88 34 12.1 2.73 55.5 0.302 86.9 0.304
12 0.00 23.46 11.89 35 11.9 3.14 55.0 0.305 84.1 0.294
13 0.00 22.98 1212 34 12.0 2.84 55.4 0.300 83.0 0.291
14 0.00 23.28 11.27 35 11.9 2.89 55.5 0.300 82.9 0.290
15 0.00 23.27 11.96 35 11.9 3.23 55.2 0.296 82.2 0.288
16 0.00 23.19 12.04 35 12.2 3.45 54.9 0.300 89.8 0.314
17 0.00 23.20 12.73 35 12.0 2.93 54.8 0.296 82.7 0.290
18 0.00 23.08 12.00 34 11.8 2.80 55.2 0.296 83.2 0.291
20 0.00 23.21 12.42 35 11.6 2.51 55.7 0.295 80.6 0.282
Average 23.24 11.87 35 12.2 2.61 55.2 0.301 84.4 0.295

Total number of blows analyzed: 19

Time Summary
Drive 21 seconds 12:08:08 PM - 12:08:29 PM (1/17/2007) BN 1 - 20
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MACTEC Engineering and Consulting, Inc. - Case Method Results

PDIPLOT Ver. 2005.2 - Printed: 16-May-2007 Test date: 17-Jan-2007

Plant Vogtle COL Project - Boring B-4014; 38.5' - 40' Sample
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MACTEC Engineering and Consulting, inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Plant Vogtle COL Project - Boring B-4014; 38.5' - 40' Sample Rig Serial No. 200587 (MACTEC Knoxville CME 75 Truck)
OP: SEK Test date: 17-Jan-2007
AR: 1.49 in*2 SP: 0.492 k/ft3
LE: 44.00 ft EM: 30,000.0 ksi
WS: 16,807.9 fis JC: 0.60
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
DFN: Final Displacement
BL# depth CsX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in w* k-ft (%) k-ft
1 0.00 21.85 14.94 33 12.8 3.12 0.0 0.316 82.7 0.289
2 0.00 23.75 16.09 35 13.3 3.64 53.8 0.305 92.9 0.325
3 0.00 23.87 15.57 36 13.1 3.54 53.7 0.303 86.7 0.303
4 0.00 23.59 14.93 35 12.9 3.13 54.5 0.321 915 0.320
5 0.00 23.93 14.66 36 12.7 2.68 55.6 0.312 82.0 0.287
6 0.00 24.61 14.40 37 13.1 2.98 27.3 0.317 84.6 0.296
7 0.00 24.26 14.62 36 13.1 4.10 54.3 0.315 88.9 0.311
8 0.00 24.34 14.21 36 12.9 4.04 54 .4 0.316 85.6 0.300
9 0.00 2419 14.29 36 11.9 3.08 54.6 0.316 81.0 0.284
10 0.00 24.24 14.19 36 11.9 3.95 55.1 0.315 83.7 0.293
11 0.00 23.81 15.00 35 13.2 5.83 547 0.309 92.8 0.325
12 0.00 2411 14.96 36 121 7.26 54.6 0.309 84.8 0.297
13 0.00 23.81 14.39 35 13.0 4.62 54.2 0.306 87.3 0.305
Average 23.87 14.79 36 12.8 4.00 52.2 0.312 86.5 0.303

Total number of blows analyzed: 13

Time Summary
Drive 14 seconds 12:23:04 PM - 12:23:18 PM (1/17/2007) BN 1-13
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MACTEC Engineering and Consulting, Inc. - Case Method Results
PDIPLOT Ver. 2005.2 - Printed: 16-May-2007 Test date: 17-Jan-2007

Plant Vogtle COL Project - Boring B-4014; 43.5' - 45' Sample
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Plant Vogtle COL Project - Boring B-4014; 43.5' - 45' Sample Rig Serial No. 200587 (MACTEC Knoxville CME 75 Truck)
OP: SEK Test date: 17-Jan-2007
AR: 1.49 in"2 SP: 0.492 kfit3
LE: 49.00 ft EM: 30,000.0 ksi
WE: 16,807.9 fls JC: 0.60
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
DFN: Final Displacement
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in * k-ft (%) k-ft
1 0.00 23.46 13.40 35 12.5 2.63 0.0 0.302 80.9 0.283
2 0.00 2317 12.99 35 13.0 3.00 52.8 0.293 82.3 -0.288
3 0.00 23.36 13.43 35 12.7 2.55 52.8 0.299 83.8 0.293
4 0.00 23.47 12.93 35 12.5 3.35 54.2 0.297 82.3 0.288
5 0.00 23.54 13.57 35 12.7 2.56 53.9 0.312 85.6 0.300
6 0.00 23.52 12.82 35 12.6 244 54.5 0.297 84.8 0.297
7 0.00 23.80 13.86 35 13.2 2.80 53.3 0.314 87.9 0.308
8 0.00 23.51 13.13 35 12.6 3.12 53.8 0.308 85.8 0.300
9 0.00 23.80 13.27 35 1.7 2.85 53.4 0.307 84.1 0.294
10 0.00 23.63 12.82 35 11.8 1.61 53.6 0.308 84.0 0.294
11 0.00 23.64 12.96 35 11.4 5.32 54.5 0.307 82.0 0.287
12 0.00 23.35 12.67 35 12.0 2.39 53.7 0.305 83.6 0.283
13 0.00 23.29 11.87 35 1.4 2.46 54.5 0.306 87.1 0.305
14 0.00 23.76 12.41 35 12.0 2.91 53.0 0.313 90.3 0.316
Average 23.52 13.01 35 12.3 2.86 53.7 0.305 84.6 0.296

Total number of blows analyzed: 14

Time Summary
Drive 15 seconds 12:36:17 PM - 12:36:32 PM (1/17/2007) BN 1 - 14
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PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
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MACTEC Engineering and Consulting, Inc. - Case Method Results

Test date: 17-Jan-2007
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Plant Vogtle COL Project - Boring B-4014; 48.5' - 50' Sample Rig Serial No. 200587 (MACTEC Knoxville CME 75 Truck)
OP: SEK Test date: 17-Jan-2007
AR: 1.49 in"2 SP: 0.492 k/ft3
LE: 54.00 ft EM: 30,000.0 ksi
WS: 16,807.9 fis JC: 0.60
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
DFN: Final Displacement
BL# depth CSX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fis in = k-ft (%) k-ft
1 0.00 2419 15.51 36 12.5 2.23 0.0 0.311 81.8 0.286
2 0.00 23.82 14.02 35 13.0 2.58 52.6 0.313 88.2 0.309
3 0.00 23.54 14.14 35 12.5 2.85 54.6 0.297 82.0 0.287
4 0.00 2419 14.54 36 13.4 2.98 52.9 0.308 85.0 0.298
5 0.00 24.01 13.97 36 12.9 2.55 54.1 0.304 83.7 0.293
7 0.00 2415 13.19 36 124 2.89 53.8 0.308 84.0 0.294
8 0.00 24 .40 13.81 36 12.7 3.16 54.5 0.306 83.3 0.292
9 0.00 2418 13.82 36 12.6 247 53.9 0.313 84.9 0.297
10 0.00 24 .61 13.59 37 12.3 2.43 54.2 0.309 84.3 0.295
11 0.00 24.81 13.06 37 12.3 222 53.7 0.318 86.3 0.302
12 0.00 2434 13.67 36 11.7 1.5 54.6 0.305 83.1 0.291
13 0.00 24.48 13.30 36 12.4 2.38 54.4 0.306 86.3 0.302
14 0.00 2481 13.63 37 12.3 2.80 53.8 0.309 84.6 0.296
15 0.00 24.90 14.59 37 121 2.30 54.2 0.317 84.3 0.295
16 0.00 2473 13:31 37 12.8 2.86 53.9 0.312 87.1 0.305
Average 24.34 13.88 36 12.5 2.55 53.9 0.309 84.6 0.296

Total number of blows analyzed: 15

Time Summary
Drive 17 seconds 12:50:25 PM - 12:50:42 PM (1/17/2007) BN 1 -16
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MACTEC Engineering and Consulting, Inc. - Case Method Results

PDIPLOT Ver. 2005.2 - Printed: 16-May-2007 Test date: 17-Jan-2007

Plant Vogtle COL Project - Boring B-4014; 53.5' - 55" Sample
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MACTEC Engineering and Consulting, Inc. Page 1 of 1

Case Method Results PDIPLOT Ver. 2005.2 - Printed: 16-May-2007
Plant Vogtle COL Project - Boring B-4014; 53.5' - 55' Sample Rig Serial No. 200587 (MACTEC Knoxville CME 75 Truck)
OP: SEK Test date: 17-Jan-2007
AR: 1.49 in"2 SP: 0492 k/t3
LE: 59.00 ft ; EM: 30,000.0 ksi
WS: 16,807.9 /s JC: 0.60
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
DFN: Final Displacement
BL# depth CsX TSX FMX VMX DFN BPM EF2 ETR EMX
ft ksi ksi kips fls in * k-ft (%) k-ft
1 0.00 22.97 15.30 34 12.9 317 0.0 0.304 82.6 0.289
2 0.00 23.08 14.18 34 13.4 3.48 53.1 0.299 83.9 0.294
3 0.00 23.08 14.52 34 12.9 2.99 54.1 0.296 83.2 0.291
4 0.00 2317 14.21 35 12.7 2.63 54.0 0.299 84.0 0.294
5 0.00 23.68 14.47 35 12.8 217 54.0 0.308 86.8 0.304
6 0.00 23.23 14.34 35 12.5 2.91 54.2 0.302 85.0 0.298
7 0.00 2343 13.07 35 11.6 1.45 54.3 0.304 82.2 0.288
8 0.00 23.21 12.56 35 11.6 2.45 54.5 0.299 85.8 0.300
9 0.00 23.64 12.38 35 11.1 3.50 53.9 0.302 81.7 0.286
10 0.00 23.67 13.48 35 12.2 4.07 54.4 0.300 84.0 0.294
11 0.00 23.51 13.08 35 11.4 2.69 54.2 0.305 83.3 0.292
12 0.00 23.49 12.62 35 1.7 4.03 55.6 0.294 84.4 0.295
13 0.00 23.08 12.53 34 10.9 2.58 53.2 0.305 . 83.3 0.292
14 0.00 23.59 12.11 35 11.0 2.22 54.2 0.299 81.7 0.286
15 0.00 23.01 12.31 34 11.2 215 53.1 0.297 83.2 0.291
16 0.00 23.11 11.93 34 11.2 1.53 54.2 0.298 85.6 0.300
Average 23.31 13.32 35 11.9 2.75 54.1 0.301 83.8 0.293

Total number of blows analyzed: 16

Time Summary
Drive 17 seconds 1:04:10 PM - 1:04:27 PM (1/17/2007) BN 1 -16
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