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MACTEC Engineering and Consulting. Inc. - Case Melhod Results 

EXELON VICTORIA - Boring 83204 (39.1-40.6 sample) 
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MACTEC Engineering and Consulting, Inc. 
Case Method Results 

EXELON VICTORIA - Boring B3204 (39.1-40.6 semple) 

CSX: Max Measured Compr. Stress 
TSX: Tension Stress Ma~imum 
VMX: Ma~imum Velocity 
FMX: Ma~imum Force 
FVP: ForceNeloci!): proportionalit:t 

Bl# CSX TSX VMX 
k>; ksi fI, 

3 28.1 23.6 14.7 
4 30.6 22.6 14.4 
5 30.9 22.6 14.5 
6 31.1 21.9 14.8 
7 31.0 22.4 14.3 
8 29.8 23.9 14.9 
9 30.8 21.8 13.3 

10 31.0 22.7 13.6 
11 31.1 21 .8 14.4 
12 31.1 20.4 14.9 
13 30.3 20.6 13.1 
14 29.2 19.4 14.3 
15 28.3 16.9 14.8 
16 28.4 18.2 14.8 
17 30.5 16.5 14.4 
18 28.4 14.9 14.9 
19 31 .1 15.5 14.9 
20 30.9 15.0 15.6 
21 29.8 15.5 14.1 
22 31 .2 13.1 13.8 
23 29.6 12.6 15.0 
24 30.3 12.1 15.3 
25 30.8 13.8 15.5 
26 31.3 12.5 13.6 
27 31.1 12.1 13.5 

Allerage 30.3 18.2 14.5 

Time Summary 
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Page 1 of 1 
POIPLOT Ver. 2006.2 - Printed: 5-Mar-2009 

Hammer ID: MEC02; Driller: O.wHITE CME 

BPM: Blows per Minute 
EF2: Energy of FA2 
ETR: Energy Transfer Ratio 
EMX: Max Transferred Energy 

FVP BPM EF2 ETR EMX 
n k-ft (%) k-ft 

1.0 23.5 0.353 BO.6 0.282 
0.9 1.9 0.350 BO.O 0.260 
0.9 51.7 0.351 79.7 0.279 
0.9 52.0 0.345 78.8 0.276 
0.9 51.7 0.353 61.1 0.284 
1.0 51.6 0.356 60.6 0.262 
0.9 51.7 0.357 82.3 0.268 
09 51.7 0.359 81.6 0.286 
0_9 51.7 0.357 61.3 0.264 
0.9 51 .5 0.360 82.7 0.289 
08 51.6 0.355 81.9 0.287 
1.1 51.6 0.359 81 .1 0.284 
1.1 51.8 0.353 79.6 0.279 
1.1 51.2 0.355 81 .8 0.286 
1.2 51.4 0.355 82.2 0.288 
1.0 51.7 0.351 82.1 0.287 
0.9 51.8 0.351 82.4 0.288 
0.9 51.4 0.359 81.5 0.285 
1.2 51.3 0.351 62.6 0.290 
1.3 51 .0 0.358 83.5 0.292 
0.9 51.7 0.347 82.0 0.267 
0.9 51.6 0.350 61.6 0.285 
0.9 51.5 0.365 82.5 0.289 
0.9 51.2 0.351 83.1 0.291 
0.9 51 .6 0.356 81.1 0.284 
1.0 48.5 0.354 81.5 0.285 

Total number of blows analyzed: 25 

Drille 2 minutes 20 seconds 12:24:14 PM -12:26:34 PM (112412009) BN 1 - 27 

MACTEC EngillMIkIg.1Id ConstJUng. Inc. Page 1,011 
c... MetI'locI RetuIII PDIPlOT Vel. 2008 2 ~ Printed: ~·2009 

EXELON VICTORIA - Boring 832tM (39 .1-40.6.amp1e) HarMIet 10: MEC02; 0fIIet: D.MUTE CME 55LC ,MACTEC) 
OP: JNH T ... dale: 24-J1n.2009 
~~1rr"2 SP 0.492 kIfI3 
LE: 44.00ft EM: 30,000 kII 
ws: 16~7,9 It. __ JC: 0.70 
CSX: Malt MeaIuIed Compr. StreIa BPM; Blows per Minute 
TSX: TentioI! StMa ~ EF2: Enetgy 01 FA2 
VMX: Ma!dmI.nI Velodty ETR: Enetgy T,.,.,., Ratio 
FMX: Muin:un FOfCII EMX: Max TraBIfemId Energy 
AlP: ForceN~~~~ 

BUI ICSX TSX VMX FMX FVP BPM EF2 ETA IEMX 
kII k.II U. kips II "" ,,·ft ('WI) k-ft 

3 28.1 2316 14 .7 40 1.0 23.5 0.353 80.6 0,282 
4 30.6 22.8 144 44 0.9 1.9 0.350 80 .. 0 0.280 
5 30.9 22.1 '45 44 0.9 51 .7 0.351 79.7 0.279 
6 31 ,1 21 .9 148 44 0,9 $2.0 0.345 76.8 0.278 
7 no 22.4 '4.3 44 0.9 51.7 0,353 61 .1 0.284 
8 2'9.8 23.9 14.9 43 1.0 5U 0.356 eo.1 0.282 
9 30.8 21.8 13.3 .... 0.9 151 .7 0.351 82.3 0.288 

10 31.0 22.7 13.8 .... 0.9 51,7 0.359 81.6 0.286 
11 31.1 21 .8 14,4 .... '0,9 51 .7 0.357 81.3 0.284 
12 31.1 20.4 14.9 .... 0.9 51 .5 0.360 82.7 0.289 
13 30.3 20.8 13.1 .3 10 ·8 51.1 0.355 81.9 0287 ,. 29.2 19." 14,3 "2 1.1 51.6 0.359 81 .1 0.284 
15 28.3 18.9 1 • . 8 41 U 51.8 0.353 79.6 0.279 
18 2B.4 18.2 '4.8 41 1.1 51.2 0.355 81.8 0286 
17 30.5 18 ,5 '44 44 12 51." 0.355 82.2 0.288 
18 284 14.9 '4;9 4' !.O 51.7 10,351 82.1 0287 
'9 31 .1 155 14,9 .... 0.9 51.8 10351 82.4 02.88 
20 309 150 15.6 44 0.9 51 ,4 0.359 81.5 0285 
21 298 155 14.1 43 12 51 .3 10351 82.8 0290 
22 312 13.1 138 45 'U 51.0 10,358 83.S 0292 
23 29.8 12.8 \50 43 0.9 51.7 0347 82.0 0287 
24 303 12.1 15.3 043 0.9 51 .6 0.350 81.6 0.285 
25 30.8 131 15.5 44 0.9 51 .5 10.385 82.5 0289 
26 31.3 12.:5 '308 45 0.9 51,2 ,0-351 8.] ,1 0.291 
27 31.1 12.1 13.5 45 09 51 .8 0.356 81.1 0.284 A....,. 30.3 182 14.5 U 1.0 485 0.354 81 .5 0215 

T 04aI nutI'tleI' or bbNl8NIyad: 25 

12:24. '" PM • 12;26.34 PM (112.v2009) BN I - 27 
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MACTEC Engineering arld Consulting, Inc. - Case Method Results 

EXELON VICTORIA- Boring 63204 (44.1'-45.6' sample) 
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MACTEC Engineering and Consulting. Inc. Page 1 of 1 
Case Method Results PDIPLOT Ver. 2008.2· Printed: 5-Mar·2009 
EXELON VICTORIA· Boring B3204 (44.1'45.6' sample) Hammer 10: MEC02; Driller: D.WHITE CME 55LC (MACTEC) 
OP:JNH Test date: 24..Jan·2009 
AR: 1.43 in~2 $P: 0.492 klft3 
LE: 49.00 ft EM: 30,000 ksi 
WS: 16,807.9 fls JC: 0.70 
CSX: Max Measured Compr. Stress BPM: Blows per Minute 
TSX: Tension Stress Maximum EF2: Energy of F~2 
VMX: MaKimum Velocity ETR: Energy Transfer Ralio 
FMX: Maximum Force EMX: MaK Transferred Energy 
FVP: ForceNeloci!y: (!rol!2rtionalij:t 

.l# CSX TSX VMX FMX FVP .PM EF2 ETR EMX 
ksi ksl 1/, kips U k-ft (%) k-ft 

2 27.8 19.5 16.6 40 0.' 1.' 0.357 94.' 0.297 
3 28.2 20.3 16.6 40 0. 1.' 0,350 83.5 0.292 
4 27.8 20.0 16.6 40 0.' 53.1 0.345 83.1 0.291 
5 27.7 19.1 16.4 40 0 .• 51.7 0.347 80.6 0.283 
6 27.7 20.2 16.4 40 0 .• 51.9 0.342 61.1 0.264 
7 26.6 20.6 15.8 38 0.' 52.1 0.342 90.3 0.281 • 26.7 20.0 15.8 38 0.' 52.2 0.336 79.5 0.276 , 27.2 19.1 16.2 39 0.' 51.5 0.340 79.8 0.279 

10 27.9 21.7 15.5 40 0.8 51.6 0.341 60.9 0.263 
11 27.9 21.6 15.6 40 0.8 52.1 0.339 81.1 0.284 
12 27.2 19.9 16.3 39 0.' 51.7 0.343 81.2 0.264 
13 26.7 18.9 15.3 38 1.0 51.6 0.341 61.7 0.286 
14 27.4 19.1 14.4 39 11 51.7 0.339 80.7 0.263 
15 27.6 17.8 14.5 39 0.8 51.6 0.343 61.2 0.264 
16 26.9 19.4 16.5 38 0.' 51.6 0.336 81.6 0.286 
17 28.3 18.9 15.2 38 1.0 51.7 0.342 90.3 0.261 
1. 27.7 17.8 16.6 40 0 .• 51.9 0.343 81.7 0.286 
19 27.7 17.5 16.7 40 0. 51.6 0.348 83.4 0.292 
20 27.0 17.1 16.6 39 0.' 51.9 0.342 82.0 0.287 
21 26.9 16.3 14.5 3. 1.0 51.2 0.346 82.4 0.288 
22 26.5 16.1 15.7 3. 0' 51.9 0.347 82.6 0.289 
23 27.0 15.0 14.1 39 11 51.7 0.348 78.2 0.274 
24 26.4 14.5 16.1 3. 0.' 51.4 0.337 B07 0.282 
25 26.8 14.0 15.8 38 0' 52.2 0.348 80.0 0 .280 
26 27.0 14.1 15.9 39 0.' 51.5 0.351 80.3 0.281 
27 28.0 13.4 15.4 40 0 .• 51.8 0.350 BO. 0.283 
28 26.6 12.9 14.9 3. 0 .• 51.6 0.334 80.2 0.281 
29 26.7 12.8 14.1 3. 0.8 51.7 0.339 81.4 0.285 
30 27.8 11.9 16.2 40 0.' 51.5 0.352 82.0 0.287 
31 27.4 12.2 16.1 39 0.' 51.7 0.339 BO.3 0.281 
32 28.3 11.5 15.9 41 0.8 51.3 0.349 79.5 0.278 
33 26.6 12.3 16.3 38 0.8 51.7 0.337 78.7 0.276 
34 27.4 12.1 14.9 39 1.0 51.6 0.347 81.4 0.285 
35 27.7 11.6 14.3 40 0.8 51.9 0.345 81.5 0.285 

Average 27.3 16.8 15.7 39 0.' 48.8 0.344 81.1 0.284 
Tolal number of blows analyzed: 34 

TIme Summary 
Drive 7 minutes 40 seconds 1:58:51 PM - 2:06:31 PM (1/24/2009) BN 1 - 35 
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MACTEC Engineering and Coowlting, Inc. - Case Method Results 

EXELON VICTORIA· Boring 83204 (49.1'-50.6' sample) 
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MACTEC Engineering and Consulting, Inc. Page 1 of 1 
Case Method Results POIPlOT Ver. 2008.2 - Printed: 5-Mar-2009 
EXElON VICTORIA - Borin9 83204 (49.1'-50.6' sample) Hammer lO: MEC02; Driller: DWHITE CME 55lC (MACTEC) 
OP:JNH Test date: 24-Jan-2009 
AR: 1.43 inA2 SP: 0.492 klft3 
lE: 54.00 ft EM: 30,000 ksi 
WS: 16,807.9 fls JC; 0.70 
CSX: Max Measured Compr. Stress aPM: Blows per Minute 
TSX: Tension Stress Maximum EF2: Energy of FA2 
VMX: Maximum Velocity ETR: Energy Trallsfer Ralio 
FMX: Maximum Force EMX: Max Transferred Energy 
FVP: ForceNelociD: prOPOrtional!!i: 

BL' esx TSX VMX FMX FVP BPM EF2 ETR EMX 
ksi ksi fI, kips U k-ft (%) k-ft 

2 28.0 21 .5 16.9 40 0.9 1.9 0.347 64.5 0.296 
3 28.1 20.5 16.2 40 0.8 2.9 0.335 80.8 0.283 
4 28.7 20.6 15.9 41 0.8 51.4 0.343 82.7 0.290 
5 28.4 21 .0 15.0 41 1.1 51 .5 0.348 83.2 0.291 
6 28.4 20.5 15.1 41 1.1 51.7 0.350 83.3 0.292 
7 28.6 20.5 16.5 41 0.8 51 .3 0.343 82.8 0 .290 
8 28.7 21 .0 16.6 41 0.8 52.1 0.348 83.1 0.291 
9 27.8 20.5 16.2 40 0.9 51.6 0.345 81.6 0.286 

10 28.4 20.4 16.8 41 0.9 51.3 0.348 83.3 0.291 
11 27.5 20.2 16.0 39 1.0 51.9 0.352 82.6 0.289 
12 28.1 19.5 15.0 40 1.1 51.4 0.344 64.4 0.296 
13 28.5 19.7 16.7 41 0.8 52.1 0.342 82.5 0 .289 
14 28.8 18.0 15.8 41 0 .8 51 .5 0.353 82.0 0.287 
15 28.7 19.1 15.8 41 08 51 .7 0.345 82.2 0 .288 
16 28.2 17.1 16.3 40 0.8 51 .3 0.337 81.2 0 .284 
17 27.4 17.7 15.7 39 1.0 51.7 0.350 82.1 0.287 
18 28.6 17.9 16.2 41 0 .8 51.5 0.345 81 .3 0.285 
19 27.7 16.5 16.4 40 0 .9 51 .7 0.348 83.9 0.294 
20 28.5 17.8 16.3 41 0.9 51.4 0.345 81.9 0.287 
21 28.1 17.1 16.6 40 0.9 51 .5 0.341 82.8 0.290 
22 28.4 16.5 15.8 41 0.9 51.5 0.354 83.2 0.291 
23 28.5 16.3 16.9 41 09 51.4 0.350 82.9 0.290 
24 28.0 16.4 15.8 40 1.0 51.3 0 .348 83.8 0.293 
2S 28.7 14.9 16.7 41 0.8 51.6 0 .343 83.9 0.294 
26 27.6 15.5 15.6 39 1.0 51.5 0.345 82.9 0.290 
27 27.8 13.2 15.9 40 0_9 51.5 0.342 81.7 0.286 
28 27.8 14.6 15.5 40 1.0 51.0 0 .350 82.3 0.288 
29 28.7 12.6 16.6 41 08 51.9 0.348 83.2 0.291 
3{) 28.8 12.9 16.1 41 0.8 51.6 0.355 82.4 0.289 
31 28.7 12.7 16.7 41 0 .8 51.3 0.346 83.1 0.291 
32 27.8 11 .6 14.8 40 1.1 51 .4 0.347 82.0 0.287 
33 28.0 11.8 16.2 40 0.9 51 .3 0.344 83.2 0 .291 

Average 28.2 17.4 16.1 40 0.9 48.5 0.346 82.7 0.290 
Total number of blows anal~ed: 32 

Time Summary 
Drive 6 millutes 36 secoods 2:27:56 PM - 2:34:32 PM (112412009) eN 1 - 33 
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MACTEC Engineering and Consulting. Inc. Page 1 of 1 
Case Method Results PDIPLOT Ver. 2008.2 - Printed: 5-Mar-2oo9 

EXELON VICTORIA - Boring 83204 (54.1·-S5.6·sample) Hammef 10: MEC02; Driller: DWHITE CME 55LC (MACTEC) 
QP:JNH Test date: 24-Jan-20OQ 
AR: 1.43 in~2 SP: 0.492 kJft3 
LE: 59.00 It EM: 30.000 ksi 
WS: 16,807.9 lis JC: 0.70 
CSX: Max Measured Compr. Stress BPM: Blows per Minule 
TSX: Tension Stress Maximum EF2: Energy of FA2 
VMX: Maximum Velocity ETR: Energy Transfer Ratio 
FMX: Maximum FOfC(l EMX: Max Transferred Energy 
FVP: ForceNelocl!y l1!oportionalit~ 

BLO CSX TSX VMX FMX FVP BPM m ETR EMX 
ksi ksi 1/, kips II k·ft (%) k·ft 

3 26.6 19.0 13.9 38 0.4 51.3 0.333 73.5 0.257 • 26.7 17.7 11.9 38 1.0 51.7 0,336 70.0 0.245 
5 25.4 15.2 10.1 36 1.5 52.0 0.337 75.6 0.265 
6 26.2 18.7 15.2 37 O. 51.5 0.331 75.3 0.264 
7 26.1 18.0 14.9 37 0.4 51.7 0.328 75.8 0.265 
8 26.7 14.5 10.6 38 0.4 52.0 0.330 69.9 0.244 
9 26.5 13.7 9.6 38 1.0 51.5 0.344 72.8 0.255 

10 23.3 16.5 16.8 33 0.6 51.7 0.330 88.1 0.308 

" 26.6 13.5 8.9 38 1.0 51.7 0.341 71.4 0.250 
12 22.2 16.3 15.6 32 0.8 51,3 0.333 88.6 0.310 
13 26.6 12.3 8.6 38 1.0 51.9 0.332 68.0 0,238 
14 27.1 12.9 10.4 39 0.' 51.7 0.339 70.1 0.245 
15 22.2 14.8 16.0 32 0.7 51.7 0.332 85.8 0.300 

" 26.4 12.3 15.1 38 0.4 51.8 0 .330 76.9 0.269 
17 26.8 12.3 13.4 38 0.4 51.6 0.334 73.3 0.257 
18 25.6 13.1 16.2 37 0.4 51.6 0.325 77.0 0.269 
19 25.0 13.5 10.6 36 13 52.1 0.336 75.6 0.265 
20 26.4 12.2 8.7 38 U 51.1 0.338 72.2 0.253 
21 25.9 11.5 15.8 37 0.4 51.9 0.327 76.7 0.268 
22 25.5 11.3 16.1 37 0.5 51.6 0.323 78.5 0.275 
23 26.3 12.0 8.8 38 1.0 51.6 0.329 69.8 0.244 
24 26.5 10.4 14.3 38 0.4 51.7 0.327 73.0 0.256 
25 27.1 10.5 10.1 39 O. 51 .5 0.333 68.3 0.239 
26 27.0 10.4 10.8 39 0.' 51.4 0.335 69.5 0.243 
27 25.8 10.7 16.4 37 0.5 51.6 0.331 79.8 0.279 
28 22.0 11.3 14.6 31 0.8 51.6 0.334 85.9 0.301 
29 26.0 10.8 16.1 37 0.5 51.1 0.332 78.7 0.275 
30 26.7 10.0 13.4 38 0.' 51.9 0.330 71.9 0.252 
31 26.0 11.8 9.7 37 1.5 51.7 0 .342 75.0 0.262 
32 23.6 12.1 12.9 34 1.0 51.4 0.340 84.3 0.295 
33 22.0 13.0 14.9 31 0.8 51.6 0.335 85.7 0.300 
34 26.5 9.7 15.6 38 0.4 51.5 0.332 76.6 0.268 
35 26.8 10.3 88 38 0.' 51.6 0.332 69.6 0.244 
36 25.6 11.5 9.6 37 1.5 51.7 0.333 73.6 0.258 

Average 25.6 13.0 12.8 37 0.7 51.6 0,333 75.8 0.265 
Total number of blows analyzed: 34 

Time Summary 
Drive 2 minules 33 seconds 3:03:39 PM· 3:06:12 PM (112412009) BN 1 - 36 
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PDIPLOT Va(. 2008.2 - Printed: 5-Mar-2009 
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MACTEC Engineering and Consulting, Inc. Page 1 of 1 
Case Method Results PDIPLOT Ver. 2008.2 • Printed: 5-Mar·2009 

EXELON VICTORIA· Boring 63204 (64.1'-65.6' sample) Hammer 10: MEC02: Driller: D.wHITE CME 55LC (MACTEC) 
OP: JNH Test date: 24.Jan-2009 
AR, 1.43 inA2 SP: 0.492 kIft3 
LE: 69.00 ft EM: 30,000 ksi 
WS: 16,807.9 lIs JC: 0.70 
CSX: Max Measured Compr. Stress aPM: Blows per Minute 
TSX: Tension Stress Maximum EF2: Energy 01 FA2 
VMX: Maximum Velocity ETR: Energy Transfer Ralio 
FMX: Maximum ForC6 EMX: Mal( Transferred Energy 
FVP: FOfC6Neloci~ l!!:oPO!1ionalit;t 

Bl# CSX TSX VMX FMX FVP BPM m ETR EMX 
ksi ksi 1/, kips n k-' (%) k-ft 

2 28.1 18.9 16.5 40 0.' 1., 0.330 81.5 0.285 
3 27.6 17.5 15.9 39 0' 1., 0.339 82.4 0.288 
4 27.4 17.4 14.8 39 1.0 51.9 0.333 80.9 0.283 
5 28.4 18.0 17.0 41 0.' 51.9 0.335 83.8 0.293 
6 28.1 18.0 16.8 40 0.' 51.8 0.328 82.7 0.289 
7 28.4 18.2 15.1 41 0.' 51.7 0.333 82.7 0.289 • 28.4 16.9 16.7 41 O. 51.6 0.335 82.2 0.288 , 28.1 17.6 14.7 40 0.' 51.7 0.330 80.9 0.283 

10 27.4 17.2 14.6 39 1.1 51.4 0.335 SO., 0.283 
11 28.1 17.7 16.3 40 O. 51.7 0.328 SO.4 0.281 
12 28.2 17.7 16.1 40 0.' 51.5 0.330 SO.1 0.280 
13 28.5 16.9 16.4 41 0.' 51.4 0.331 82.3 0.288 
14 28.2 15.8 15.4 40 0.' 51.3 0.341 81.1 0.284 
15 28.4 15.4 16.2 41 0.' 51.3 0.340 81.4 0.285 
16 28.2 17.3 14.6 40 0.' 51.6 0.336 82.2 0.288 
17 28.3 15.3 16.5 40 0.' 51.5 0.341 81.4 0.285 
18 28.5 15.5 15.5 41 0.' 51.6 0.337 81.8 0.286 
19 28.2 14.7 15.3 40 0.' 51.4 0.337 82.3 0.288 
20 28.1 13.3 15.3 40 0.' 51.2 0.332 79.2 0.277 
21 27.3 14.7 16.6 39 0.' 51.4 0.337 81.5 0.285 
22 27.8 13.0 16.6 40 0.' 51.7 0.336 81.3 0.285 
23 27.8 13.1 15.5 40 0.' 51.4 0.329 79.5 0.278 

" 26.8 12.1 15.1 38 1.0 51.3 0.326 81.1 0.284 
25 27.8 12.4 16.4 40 0.' 51.5 0.331 81.2 0.284 
26 27.8 12.1 16.5 40 0.' 51.1 0.328 81.5 0.285 
27 27.4 11.2 16.0 39 0.' 51.8 0.323 79.2 0.277 
28 26.8 11 .3 15.0 38 1.0 51.3 0.330 79.2 0.277 

Average 27.9 15.5 15.8 40 0.' 47.8 0.333 81.3 0.284 
Total number of blows analyzed: 27 

Time Summary 
Drive 8 minutes 9 seconds 4:00:30 PM • 4:08:39 PM (112412009) BN 1 ·28 
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6 MACTEC 
Engineering and construciing a better tomorrow 

May 4, 2009 

Memorandum to File 

From: Jon Honeycutt, Staff Professional ::::::S-Vt-( 

Reviewed By: Steve Kiser, Principal Professional SJL. 
Subject: Report of SPT Energy - MACTEC Cbarlotte CME 550 ATV 

Hammer Serial No. ME-OS Automatic Hammer 
WORK INSTRUCTION No. 311 (DCN EXE911) 
Exelon Texas COL Proj~t - Supplementa1lnvestigation, Including UHS 
Victoria County, Texas 
MACTEC Project No. 6468·07·1777 

Jonathan Honeycutt, ofMACfEC Engineering and Consulting, Inc. (MACfEC), performed energy 
measurements on the above referenced 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 23, 24 and 25, 2009, during drilling of Boring 
B3104 at the referenced site. The testing was perfonned by Jonathan Honeycun from 
approximately 12:01 PM to 12:14 PM (ET) on January 23 under sunny and clear skies with a 
temperature of about 70 degrees Fahrenheit, from approximately 9:44 AM to 12:01 PM (ET) on 
January 24 under cloudy skies with a temperature of about 60 degrees Fahrenheit, and from 
approximately 9:50 to 9:55 AM (ET) on January 25 under cloudy skies with a temperature of 
about 65 degrees Fahrenheit. The boring was drilled with personnel and equipment from the 
MACTEC Charlone office. The drilling equipment consisted of aCME 550 model ATV-mounled 
drill rig with an SPT automatic hammer. The drilling tools consisted ofNW-J-sized drilling rods 
and a 2-foot long split tube sampler. Mud rotary drilling techniques were used to advance the 
boring. The drill rig operator during sampling was Mr. Mickey Casteel. Energy measurements 
were recorded during sampling at the depth intervals shown in Table 1. 

The energy measurements were performed with a Pile Driving Analyzer (PDA) model PAX 
(Serial No. 3622L), and calibrated accelerometers (Serial Nos. K990 and K 1 050) and strain gages 
(Serial Nos. NW#95/J and NW#9512 on January 23; NW#J46f1 and NW# 14612 on January 24 
and 25). A steel drill rod, 2-feet long and instrumented with dedicated strain gages, was inserted 
al 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 inserts had cross-sectional areas of approximately 2.3\ square inches 

I S Pages Total 

MACTEC Engineering and ConsulHng, Inc. 
2801 Yorkmonl Rood, Suite 100 • Charlotte, NC 28208 • Phone: 704.357.8600 
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SPT Energy Measuremell1s - Exelon Texas COL Project 
Supplemental Investigation, Including UHS 
MACTEC Project No. 6468-07-1777 

May 4, 2009 

Pagel 

(NW#95) and 1.43 square inches (NW#146) 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 DeN EXE 918. 

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 ~ j 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 04633-05. The EFV 
equation, integrated over the complete wave event, measures the total energy content of the event 
using both force and velocity measurements. The EFY values associated with each blow analyzed 
are tabulated in the attached PDIPLOT tables and are also shown graphically in the PDlPLOT 
charts. 

Calculations for ETR 

The ratio of the measured transferred energy (EFV) to the theoretical potential energy of the SPT 
system (140 lb weight with the specified 30 inch fall) is the ETR. The ETR values (as percent of 
the theoretical value) arc shown in Table 3. 

Comparison of ETR to Typical Energy Transfer Ratio Range 

Based on a research report published by the Florida Department of Transportation (FOOT) 
(Report WPI No. 0510859, 1999), the average ETR measured for automatic hammers is 79.6%. 
The standard deviation was 7.9%; therefore, the range 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 FOOT 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 I are generally within tbe range of typical values for automatic hammers as 
reported in the literature. 
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SPT Energy Measurements - Exe/on Texas COL Project 
Slipp/ementa/Investigation, Ineluding UHS 
MACTEC Project No. 6468-07-1777 

Discussion 

May 4, 2009 

Page 3 

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

• The data obtained by the PDA are consistent between individual 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(werc) not used in 
the data reduction. This may result in more or less blows evaluated for ETR than 
what is shown on the boring logs. 

• The average energy transferred from the hammer to the drill rods for each 
individual depth interval using the EFV method ranged from 242 foot-pounds to 
254 foot-pounds. These average energy transfers correspond (0 energy transfer 
ratios (ETR) of69% to 73% of the theoretical energy (350 foot-pounds) ofthc SPT 
hammer. 

• The average at each depth interval was calculated as thc transfcrred energy for each 
analyzed blow of the depth intervals divided by the total number of hammer blows 
analyzed. The overall average energy transfer of the SPT system (for all the depth 
intervals tested) was 247.1 foot-pounds, with an avcrage ETR of 70.6%. 

Attachments: Page 4 Table I - Summary of SPT Energy Measurements - I Page 
Page 5 Work Instruction No. 311 - DeN EXE917 - I Page 
Pages 6 - 8 Record of SPT Energy Measurement - 3 Pages 
Pages 9 - 18 PDIPLOT Output - 10 Pages 
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ME-05 
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Charlone Casteel ATV) 
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TABLE 1 
SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D463l-<l5) 

Exelon Texas COL Project - Supplemental Investigation, Including UHS 
Victoria, Texas 

MACTEC Project No. 6468-<)7-1777 

• - ~ j! ] - ~ 
:0_ 

~ '" ~ ~u • .. -.. - • u ~ -g Q. • • 0 .... .! · .-Z 0: u,ll • ~ . .. - i • <l .. · " .. Q e iii !. 
~ • t: '" '" 112312009 13.7 - 15.2 5-7-9 

53.5 - 55 8 - 12-11 
B3 104 1/2412009 NW-J 68.6-10.1 6 - 9-13 

73.6 -75.1 8-10-1' 
112512009 108.6 - 110.1 8 - 9 - 13 

1 • • < 
~ 
iii 
~ • .; 
z 

21 
31 
28 
32 
31 

Average for Ria: 

j!f 
• - -- 0: 

""" O! .... • • " "" B oe. ol! • 
::eli! ~ :t e t > -
~ < .:!: .... .:; ..~ ~ 

E tl !,l.::: .:: ~ · "'-• • • "" ~ "" 254 72.6% 
242 69. 1% 
241 70.6% 
244 69.7% 
252 72.00/t 

247.1 70.6~. 

-Measured Energy is energy based on the EFV method, as outlined in ASTM 04633-05, 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. This may result in more or less blows evaluated for 
ETR than what is shown on the boring logs. 
EFV '" EMX· 1000 Ibslkip, where EMX equals the maximwn transferred energy measured by the PDA (see attached PDA data). 
~nergy Transfer Ratio is lhe MeaslU'ed Energy divided by the theoretical SPT energy of350 foot-pounds (140 pound hammer falling 2.5 feet). 
The average EFVand ETR values may differ slightly and insignificantly from those in the PDlPLOT tables due to roundoff 

IPreparedBY4 'F Date: ,,-/; Z 7 IChecked By: Si'1lJ Date: ,-'\-0, 
1 . 
'-' 

, 
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. Work Instruction No. 311 Exelon COL VictOria Site MACl'EC Engineering and Consulting, Inc. MACTEC Project 6468-07·1777 -..<I>t ,lttI e'l Issued To: Sl?'§16sel aM JonathanHonevcutt Rev. No. Dru>~ ~ ~\V~.~~~~ 
;Dateo 'I 1",-1· ~ 

IssuedBy: 

I\rt~~'l 
To: l?.b\\~ 

Valid From: 

\ 4 

. .. 

Applicable Technical Procedures or Plans, or otber refereou: 1. Geotechnical WOIkPlan(currec.t revision; awilable at Site Office), and 2.. ASTM D 4633-05 (copyattach::d.). 

0 .. 

Speeific Instructions (note attachmcms where 'JltCl'$sary): Perform energy JllC2SUIt:IllCI for each drill 
rig on site in accordance withASTM D-4633-05. Consult with Site Manager as to schedule forperfurming 
the mearuremc:nts. Hammer weights have been c.becked by site persoonel, and:records will be: available on 
site. All rigs are using automatic bamm!'!l'" systems. Confirm that automatic bammer system is being 
operated within manufacturer's recommendations or in a typical operating fashion as observed. from 
watching one or two SPT measu:rements prior to measuring Clttgy. Check c:::ach. drill rig using all 
bammerlrod combiDatiOtlS thai it will be usUlg Depths fen- mcasu=ncnts sbould be _to! wiIh Ibe 
Site Manager. Sec Site MaDager for CUII'eD1 boring logs afboles drilled and use these toplanmost effective 
field measurement program. Submit copies of calibration records for equipment to Project Principal for 
review prior to beginning work. on site. .. 

Report Format: Prepare standard repon in accordance with ASTM D 4633 requ.irements. Specific Qualm' Assuraoce Proc:eduni Applicable: QAP 20-1; QAP 25·1; QAf for Reporting 
Nuclear·Related Defects, en- Noucompliances, per Fedctal Regu1atioo 10CFR21 and Sectioo 306 of Ibe 
Encrgy~oDktof1974. CurrentIeVisionsapply. 
Bold Porn!! or Witness Points; None 

Reviewed and Approved by: (Note: Only one signature is required for issUance) 1'rojo:t Manager. 
Date: ______ _ Projo:t Principal Engine«: 
Date: __ --,-___ _ SiteMmager/CoordinatDr. _--'/:.....---=-7Q?Jii~ .. '.R~~"",.c.""-__ Dale: --,-lIull-"II.::..0=l+_~ Pages: _ _ .1.1 J1J1!us""-,,,,,,,,,,,,,,,,hmI!!M,,,,, 

DOl: £){En ~ Attsthments, ASTM D 4633-05 

\ 
\ 

\ 

\ 
ork Instnaction 

. 0.311 Exelou COL VictorU Site MACTBC Engineering and Consulting. Inc. MACTEC Projeet 6468-01-1 i77 ':;)Oit ,\tLlc9 
bsued-To: 5~lmK iii II _ Jematbilll Hggevcutt ;Rev. No. bluedB),": Woe}. ~ ~\V~~r:-:.l~ Date; \ JrLI oj Valid From: \~\1.l~) 

To: lL.\~\~~ . .~ . -

\ II DessriptiOD: Pc:rfODD SPT Energy Measuremems 

AppJk.able Teclmieal froc!dom 91' PIaU!. OT other ttfenDce': 1. Geotcclmical Work Plan (cuzreoI revision; , .. wble at Site Office). aDd 2.. AS1'M D 4633-OS (copyattachtd). 

0 .. 

Dedfic: Instructions (oate aaa"hmems whe:te necessary): Perlonu energy ~ £or each drill 
rig on site in ac:cordaDce with ASTM D-4633'()S. Co1isult with Site M.anapt e.s to scbtdUle for performing 
1he~. lIam.mer weigbls have been cbtcked by site persomcl., aDd. rer:onis • be lvail.ab e on 
site. All rip are usmg a:utomatic hammrr S)'SWDS. Co11fixm that aUlOmBlie bammer system is being 
ope:n1ed wi1hin manufaCUJrer' $ IeCOmmendaIions or in a t)pical openstiD.g fashiCID as obsmed from 
waWIiDg cmc or two SPT me:uu:remallI prior to measuriDg cuergy. Cbck each Drill tigUiiDg aD. 
hammerIrod. combinations that i\ will be using. Depths £or measurcmczds should be c:oordUwcd wilb the 
Site MaDa,ga-. See Site Mauager for euaem boring lop of holes drilled aDd. use these to plaD. mol! effective 
iid.d measurc:m::ut program. Submit eopiea of calibratian re:c.ords for equipment to Project 'PriDcipal fOr 
revie1\' prior to be&innjng work. on site. .. _------:s~pe::Ed=!l::Ipmu~~cti=o:p~;(DOte-a:tiCliiiiEentS:w~"'w·here~~neces;;;;;se;.ry~)~: ConfinnC;;;~:Wl~·~~ ~ger that app:oval of 
ett"ipmelJf caU.'bralion records have been recci~ prior to begimling 'field tes1iDg. If unexpected 
CODditiOIlS are a:¥:OOD1ercd that affect. tJlC;ab~ contact Site Mm:laga' or Projc:ct Principal 
immediately. 

Report Fol'IIdt: Prepaxe staDdard report in a.ceotdaDce with ASlM D 4633 req'Irireme:nls. SP. O!!lm' Assuraoce Proc:edUlfl pplic:able: QAP 20·1~ QAP 25-1; QAP fOT R.cporting 
·uclw-Rdated. Defeeu, or . onoompliancei. per Federal R.egWat:ion lOCFIUl and Section 306 of the 
E.ne:rgy~ouActofl914. Currem~' icmsapply . . 
Bold Point! or tam Point&; oue 

Reviewed and Approved 0)-: (Note: Only one siguDlre is required for issU.aDce) . Project Manager: 
Date: _______ . Project Principal Engineer. ~-----~"2"-__ ~--- Date: __ ~----Site MaoageriCoord.ina1or: i' ~~= D8li: --,-14ol"~-zd .. O_'1-+--.,...~ \ . -

PJ.ICS! 1 plus anachmsm 
DC •. : £XE217 ttachmeats: ASTM D 4633-05 

1 
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PROJECT: 

LOCATION: 

PROJECT NO.: 

DATE: 

WEATHER: 

INSPECTOR: 

DRlWNG COMPANY: 

BORING NUMBER: 

DEPTH ORILlEO: 

T1ME DRIVEN: 

RIG OPERATOR: 

HAMMER OPERATOR: 

POA PAl( SERIAl... NO.: 

IHSTR. ROD AREA: 

ACCEL SERIAl... NOS.: 
STIlAJN SERW.. NOS.: 

REMARKS: 

ilMACTEC 
2801 YORKMONT ROAD, SUITE 100 1 CHARLOTTE, NC 26208 

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

RECORD OF SPT ENERGY MEASUREMENT 
GENERAlINFORMATfON DRILL RIG DATA 
Exelon MAKE: C""1t. 
Victoria. Texas MODEC _,,0 
6468-07-1777 SERlAL NO.: 

1 /:;>::.- /21tJf HAMMER TYPE: flv h 
tS-f),: C/o 4./ ROPE CONomON: NI' 

= ./1-( ROD SIZE: /Vw S 

"""' ... ( NO. OF SHEAVES: NI' 

BORING DATA 
B .3/09 , 

'1.'0"01'1_ /:<10 I'~ 

M _ ('~_'H$ I 

NI' 
3622L 

/. ~ 'J ,;y .< 
".7- W~, 19 ft - kl-'("lS 

1f6 "'''' I/Z 
SAMPLE m 
DEPTH N.VALUE 

IIMlI I"'" 
IDI '-//1> I II . 9-IJ 

, ' -

1 
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PROJECT: 

LOCATION: 

PROJECT NO.: 

OATE: 

!wEATHER: 
IINSPECTOR: 

IDRlWNG COMPANY: 

BORING NUMBER: 

DEPTH DRlLL.ED: 

TIME DRIVEN: 

RIG OPERATOR: 

HAMMER OPERATOR: 

POA PAl( SERIAL NO.: 

IHSTR ROD AREA: 

ACCEL SERIAL NOS.: 
STRAIN $ERIAL NOS.: 

REMARKS: 

jfMACTEC 
2801 YORKMONT ROAD, SUITE 100 0 CHARLOTTE, NC 28208 

Telephone: (704) 357·8600 I Facsimile: (704) 357-8638 

RECORD OF SPT ENERGY MEASUREMENT 
GENERAL INFORMATION DRIL.L RIG DATA 
Exelon """" C 
Victoria. TeKaS MOCa.: ''-0 
6468.{)7-1777 SERlALNO.: ,M. <-
, 1~ I 2m 'l HAMMER TYPE: "' ... 
. 6" 1== (' _"" Ie' ROPE CONOOlON: NJ' 
"'If" ROD SIZE: iVw"< 
M,,-Hoc .. NO. Of SHEAVES: NI' 

BORING DATA 

"'>10' V,,", '" S 
it 3<"1l.o .. j1:3/\~ 
M , 

NI. 
3622l 

IJt3,,y..2.. 
14-< .. c,rqo H4 . l(,iJ >--0 
III" ..vW I :l 

."'"" '" DEPTH N-VALUE 

(Ieell 'Op, 
S":s s- - 5"S 8 ~ /..2-1""'l 

'8 . Ii. " 7.0 I , -7-1'3 

7f ~ .. 7,./ 8-1t' - IJI 
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PROJECT: 

LOCATIOH: 
PROJECT NO.: 

DATE: 

!w£ATliER: 

INsPECTOR: 

DR/U.ItIG COMPANY: 

BORING NUMBER: 

DEPTH DRILLED: 
TIME DRIVEN: 

RIG OPERATOR: 

HAMMER OPERATOR: 
POA PAl< SERIAL NO.: 

INSTR. ROO AREA; 

ACCEL. SERIAL NOS.: 

STRAIN SERIAl NOS.: 

J -it-

<- -J(. 

REMARKS: 

llMACTEC 
2801 VORKMONT ROAD, SUITE 100 0 CHARLOTTE. NC 28208 

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

RECORD OF SPT ENERGY MEASUREMENT 
GENERAL INFORMATION DRILL RIG DATA 
Exelon ...... , Nt 
Victoria. Te)(85 MOO'" s n ) 
6468-07-1777 SERlALNO.: ""Ii- l) r 112 1 J:J,." HAMMER TYPE: ""' " -5 .- 7o ' F e lE,", S ic~s ROPE CONDITION: NIA 

""::s"HH ROO"'" H, " "" ., +-G <- NO. OF SHEAVES: NIA 
BORING DATA 

IJ' 3 10 
, S 

/I ."D ...,., • " .-up#"'" 
m - " .4-. hee t 

NIA 
3622L 

"7_ .;rl . "'-
"'-7 - 1<f"~O ,.~ '< f'jO U-,,, / ;< 

S.6.MPLE '" "'<'T' N·VALUE 
(feet) """ 13, 7 -».z 6'- 7- 1 

-<:3- ~ :>-, "3 Y - 0 - ~ 

:::7 ll '7 - ~t.1, 2 , - 6 - q 

J '" (23 a· .2,·3 ) - R ... ", ~ .. ... 
2 -¥- ( '5 (t. 'l - 9' J.) - go .. .0,,4-

/ - / -

1 
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PD!PLOT Ver. 2008.1 - Printed: 24-Mar-2009 

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

o 10 20 
o 1 

\ 
• 1 1 ( ) 1 

8 1 1 1 

N 12 I ) l 
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• 

16 I I ( \ I 

20 1 1 ) 1 1 

30 

MACTEC Engineering and Consulting. Inc_ - Case Method Results 

" 

EXELON VICTORIA - Boring 83104 (13.7'-15.2' sample) 

BPM(") ---
Blows per Minute 
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MACTEC Engineering aod Consulting, Inc. 
Case Method Results 
EXELON VICTORIA - Boring B3104 (13.7'-15.2' sample) 
OP:JNH 
AR: 2.31 inA2 
LE: 19.00 fI 
WS: 16,807.9 fls 
CSX: Ma)t Measured Compr. Stress 
TSX: Tension Stress Ma)timum 
VMX: Ma)timum Velocity 
FMX: Ma)timum Force 
FVP: ForceNelocity proportionality 

BL# CSX TSX 
ksi ksi 

2 15.9 11.0 
3 16.6 12.0 
4 17.2 10.8 
5 16.5 11.5 
6 16.6 11.2 
7 17.3 10.6 
8 17.3 11.3 
9 17.0 11.4 

10 17.4 10.3 
11 17.5 10.2 
12 16.9 10.7 
13 16.5 9.4 
14 16.9 10.1 
15 16.6 10.5 
16 17.4 9.6 
17 17.3 9.4 
18 17.3 9.3 
19 17.1 9.7 
20 16.6 10.2 
21 17.0 9.5 
22 17.2 9.2 

Average 17.0 10.4 

Time Summary 

VMX 
fI' 

12.6 
13.7 
13.2 
13.5 
13.4 
13.4 
14.0 
14.1 
13.5 
13.4 
13.6 
12.5 
13.6 
13.8 
13.2 
12.7 
12.8 
12.9 
13.3 
12.9 
12.8 
13.3 

FMX 
kips 

37 
38 
40 
38 
38 
40 
40 
39 
40 
40 
39 
38 
39 
38 
40 
40 
40 
39 
38 
39 
40 
39 

Page 1 of 1 
PDIPLOT Ver. 2008.1 - Printed: 24-Mer-2009 

Hammer 10: ME05; Driller: M.CASTEEL CME 550 (MACTEC) 
Test date: 23-.1an·2009 

FVP 
U 

0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
08 
0.7 
0.8 
0.8 
0.8 
0.8 
0.7 
0.7 
0.8 
0.8 
0.8 
08 
0.7 
0.8 
0.8 
0.8 

8PM 

1.9 
55.2 
56.0 
55.4 
55.4 
55.2 
55.6 
55.6 
55.1 
55.8 
54.9 
564 
53.9 
55.2 
55.5 
54.9 
55.6 
55.4 
55.4 
54.9 
55.5 
52.8 

BPM: 
EF2: 
ETR: 
EMX: 

EF2 
k-ft 

0.175 
0.172 
0.172 
0,172 
0.169 
0.175 
0.180 
0.179 
0.179 
0.179 
0.176 
0.163 
0.175 
0.174 
0.177 
0.176 
0.176 
0.175 
0.172 
0.173 
0.173 
0.174 

SP: 0.492 kffl3 
EM: 30.000 ksi 
JC: 0.70 

Blows per Minute 
Energy of FA2 
Energy Transfer Ratio 
Ma)t Transferred Energy 

ETR EMX 
(%) k-fl 

71.6 0.251 
70.3 0.246 
70.6 0.247 
69.9 0.245 
70.0 0.245 
71.6 0.250 
73.9 0.259 
73.7 0.258 
73.9 0.258 
73.8 0.258 
73.2 0.256 
67.2 0.235 
74.1 0.259 
73.8 0.258 
74.6 0.261 
74.2 0.260 
73.9 0,258 
73.2 0.256 
72.9 0.255 
13.8 0.258 
73.3 0.257 
72.5 0.254 

Total number of blows analyzed: 21 

Drive 1201:19 PM ·12:01:19 PM (1123/2009) BN 1 ., 
Stop 12 minutes 42 seconds 1201:19 PM -12:14:01 PM 
Drive 22 seconds 1214:01PM·12:14:23PM BN2·22 
Total time [0:13:04J = (Driving [0:00:22) + Stop [0:12:42[) 
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MACTEC Engineering and Consulting. Inc. - Case Method Results 

EXELON VICTORIA - Boring 83104 (53.S'-55' sample) 
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MACTEC Engineering and Consulting, Inc. Page 1 ofl 
Case Mathod Rasults PDIPLOT Ver. 2006.2 - Printed: IO-Mar-2009 
EXELON VICTORIA - Boring B3104 (53.5'-55' sample) Hammer 10: ME05; Driller: M.CASTEEL CME 550 (MACTEC) 
OP: JNH Test date: 24-Jan-2009 
AR: 1.43 in~2 SP: 0.492 kfft3 
LE: 59.00 rt EM: 30,000 ksi 
WS: 16,807.9 tis JC: 0.70 
CSX: Max Measured Compr. Stress BPM: Blows per Minute 
TSX: Tension Stress Maximum EF2: Energy of FA2 
VMX: Maximum Velocity ETR: Energy Transfer Ratio 
FMX: Maximum Force EMX: Max Transferred Energy 
FVP: FOfce1Veloci!y: !;!rooortkmam:r: 

BL# CSX TSX VMX FMX FVP BPM EF2 ETR EMX 
k" ksi 1/, kips n k·ft (%) k·ft 

3 26.3 14.3 12.1 3B L2 SO.5 0.307 73.1 0 .256 • 25.3 14.2 12.5 36 LO 58.2 0.280 68.0 0.238 
5 26.6 16.5 11 .7 3B L3 57.1 0.299 71.9 0.252 
6 24.1 16.4 12.4 34 1.1 56.5 0.291 69.8 0 .244 
7 25.1 15.0 12.5 36 LO 56.0 0.296 70.6 0.247 • 24.7 14.0 10.8 35 1.3 58.4 0.271 65.1 0.228 , 26.2 15.1 11.8 37 0.' 52.6 0.294 70.7 0.247 

10 25.5 14.7 11.5 36 L2 56.0 0.288 70.6 0.247 
11 25.8 14.2 11 .2 37 1.3 55.2 0.290 69.7 0.244 
12 26.0 13.3 11.5 37 0.' 55.1 0.291 70.9 0.248 
13 24.9 11.7 12.2 36 1.1 55.4 0.290 69.4 0.243 
14 25.5 11.7 12.0 36 0.' 55.4 0.284 69.0 0.241 
15 25.6 12.9 11.9 37 0.' 55.6 0.284 69.8 0.244 
16 25.7 12.2 11.7 37 0' 54.' 0.287 69.3 0.243 
17 25.1 11 .3 12.2 36 0.' 55.3 0.279 67.7 0.237 
18 23.6 'A 12.2 34 1.1 58.2 0.265 66.0 0.231 
19 25.1 11.0 12.1 36 1.2 53.2 0.287 69.8 0.244 
20 24.3 '.1 12.1 35 0.' 54.' 0.268 66.2 0.232 
21 25.5 ' .1 11 .5 36 0.' 55.7 0.284 70.8 0.248 
22 24.2 •. , 11 .3 35 0' 54.7 0.267 66.5 0.233 
23 24.4 ••• 12.8 35 1.0 56.0 0.285 72.1 0.252 
24 24.4 '.6 12.8 35 0.' 55.4 0.279 69.8 0.244 
25 25.0 .3 12.6 36 0.' 55.6 0.282 71.5 0.250 
26 23.7 .A 12.9 34 LO 55.5 0.288 72.7 0.254 
27 24.1 6.0 12.8 34 LO 55.4 0.284 70.3 0 .246 
28 23.9 5.7 12.7 34 1.1 55.3 0.279 69.6 0.244 
29 23.1 5.5 12.6 33 LO 55.2 0.277 68.0 0.238 
30 24.9 5.' 12.3 36 0.' 55.4 0.273 67.8 0.237 
31 24.1 •. , 11 .9 34 0.' 54.' 0.260 65.4 0.229 
32 23.7 5.6 12.7 34 1.1 55.3 0.272 68' 0.239 
33 24.3 6.' 13.0 35 0.' 55.9 0.274 68.9 0 .241 
34 24.4 6.5 13.1 35 0.' 55.5 0.276 70.0 0.245 
35 23.7 6.2 12.6 34 1.1 55.1 0.272 67.3 0 .235 
36 25.3 6.1 11.6 36 0.' 55.7 0 .282 70.3 0.246 
37 25.1 5.' 12.0 36 1.2 55.4 0.278 70.0 0.245 
38 23.2 6.2 12.9 33 10 55.1 0.276 68' 0 .241 
39 24.6 5.7 12.7 35 0.' 55.2 0.272 68.2 0.239 

Average 24.8 , .• 12.2 35 1.0 55.7 0.281 69.3 0.242 
Total number of blows anal~ed; 37 

TIme Summary 
Drive 3 minutes 39 seconds 9:44;16 AM - 9:47:55 AM (1124/2009) BN 1 - 39 
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MACTEC Engineering and Consulting, Inc. - Case Method Results 

EXELON VICTORIA - Boring B3104 (68.6-70.1 sample) 
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MACTEC Engineering and Consulting, Inc. Page1of1 
Case Method Results PDIPlOTVer. 2008.2 · Printed: lQ.Mar·2009 

EXElON VICTORIA· Boring 83104 (68.6-70.1 sample) Hammer 10: ME05; Driller: M.CASTEEl CME 550 (MACTEC) 
OP:JNH Test date: 24.Jan-2009 
AR: 1.43In"2 SP: 0.492 kllt3 
LE: 74.00 It EM: 30,000 ksi 
WS: 16,807.9 Ifs JC: 0.70 
CSX: MaK Measured Compr. Siress BPM: Blows per Mlnule 
TSX; Tension Siress MaKimum EF2: Energy of F"2 
VMX: MaximumVe~ ETR: Energy Transfer Ratio 
FMX: MaKimum Force EMX: MaK Transferred Energy 
FVP: ForceNeloci~ proportionam:l 

BL# CSX TSX VMX FMX FVP BPM m ETR EMX 
ksi ksi fI, kips 0 ,·n (%) ,·n 

2 26.4 15.7 14.4 38 '.0 1.9 0.313 77.7 0.272 
3 27.3 18.0 13.4 39 0.9 59.2 0.289 72.8 0.255 , 24.4 17.4 12.9 35 ,., 57.6 0.279 67.3 0.236 
5 27.4 16.6 13.4 39 0.9 54.0 0.294 70.9 0.248 , 27.1 15.7 13.1 39 0.9 55.3 0.291 70.0 0.245 , 25.6 15.6 13.2 37 ' .0 56.3 0.289 68.8 0.241 • 26.1 15.4 13.5 37 '.0 54.' 0.296 70.4 0.246 
9 26.4 17.3 13.4 38 1.0 55.2 0.290 71.0 0.248 

10 25.4 16.1 13.3 36 '.0 55.5 0.289 70.2 0.246 
11 27.4 14.8 12.3 39 0.9 55.3 0.302 71.7 0.251 
12 26.7 12.2 13.4 38 0.' 55.5 0.292 70.4 0.246 
13 25.1 13.5 13.2 36 1.0 54.' 0.285 69.6 0.244 
14 26.0 13.2 13.3 37 1.0 55.1 0 .286 71.1 0.249 
15 24.5 12.6 12.7 35 1.1 55.1 0.279 "'.5 0.240 
16 26.4 11 .1 11.9 38 1.2 55.5 0.294 71 .7 0.251 
17 27.2 10.9 12.1 39 0.9 55.5 0.297 71.9 0.252 

" 25.3 12.0 12.4 36 1.1 54.' 0.280 69.4 0.243 
19 26.9 11.5 13.4 38 0.9 55.7 0.285 70.2 0.246 
20 27.3 11.9 13.1 39 0.9 55.4 0.288 71.4 0.250 
21 26.4 11.5 13.4 38 '.0 55.1 0.289 70.1 0.245 
22 27.0 11.1 12.4 39 0.9 55.4 0.283 69.9 0.245 
23 26.9 9.' 13.4 38 0.9 54.' 0.286 68.8 0.241 
24 26.2 ' .9 13.4 37 '.0 55.6 0.292 71.4 0.250 
25 25.6 9.0 13.3 37 '.0 55.2 0.291 70.1 0.245 
26 26.3 9.' 13.6 38 1.0 55.2 0.293 71.4 0.250 
27 27.6 9.0 13.1 40 0.9 54.' 0.289 70.3 0.246 
2B 26.5 11.3 13.0 38 ,., 55.7 0.290 70.9 0.248 
29 25.3 ,., 13.1 36 1.1 55.2 0.287 66.6 0.233 

Average 26.3 12.8 13.1 38 1.0 53.5 0.290 70.5 0.247 
Tolal number of blows analyzed: 2B 

Time Summary 
Drive 1 minute 5 sBconds 11:24:51 AM -11:25:56AM (112412009) BN 1 - 29 




