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MACTEC Engineering and Consulting, Inc. Page 1 ofl 
Case Method Results PDIPLOT Ver. 2008.2 - Printed: 10-Mar-2009 
EXELON VICTORIA - Boring 63234 (402.5'-404' sample) Hammer 10: 07; Driller: G.BILBREY CME750 (Miller) 
9P:JNH Test date: 26-Jan-2009 
AR: 1.43 in~2 SP: 0.492 k/ft3 
LE: 408.00 fI EM: 30,000 ksi 
WS: 16,807.9 fls JC: 0.70 
CSX: Max Measured Compl". Stress BPM: Blows per Minute 
TSX: Tension Stress Maximum EF2: Energy of F~2 
VMX: Maximum Velocity ETR: Energy Transfer Ratio 
FMX: Maximum Force EMX: Max Transferred Energy 
FVP: ForceNelocity PfOPOrtionalUx 

Bl# CSX TSX VMX FMX FVP BPM m ETR EMX 
kSi ksi fI, "", D ,·ft (%) ,·ft 

2 30.2 B.O 18.4 43 0.' 1.9 0.363 93.0 0.326 
3 28.3 '.7 16.7 40 09 59.6 0.350 90.7 0.316 
4 29.9 '.9 15.7 43 0.' 57.6 0.360 69.4 0.313 
5 29.4 '.7 16.4 42 0.9 57.1 0.356 90.5 0.317 
6 29.5 '.7 15.2 42 O. 57.1 0.365 69.2 0.312 
7 28.7 '.2 16.9 41 0.9 57.6 0.361 91 .7 0.321 • 28.6 9.3 16.7 41 1.0 57.7 0.357 91.5 0.320 
9 29.3 '.3 16.1 42 1.0 57.1 0.362 92.3 0.323 

10 29.1 '.3 17.0 42 0.9 57.1 0.362 91.4 0.320 

" 29.5 9.2 16.8 42 0.' 57.6 0.357 90.' 0.316 
12 29.3 • .4 14.8 42 O. 57.3 0.353 89.9 0.315 
13 28.2 7.7 16.8 40 0.9 56.' 0.361 91.4 0.320 
14 29.9 7.7 16.2 43 09 57.0 0.362 92.6 0.324 
15 29.3 7.7 14.6 42 0.' 58.0 0.363 89.3 0.312 
16 29.3 7.3 16.9 42 0.' 56.9 0.354 91.3 0.319 
17 29.2 6.7 14.5 42 1.1 57.7 0.356 89.4 0.313 
18 29.9 6.7 15.3 43 0.9 55.3 0.372 91.4 0.320 
19 28.4 6.5 15.6 41 1.0 58.1 0.358 89.9 0.314 
20 28.8 6.3 14.1 41 1.1 57.2 0.360 89.3 0.313 
21 29.0 6.4 14.8 41 0.9 56.4 0.381 89.7 0.314 
22 28.6 5.5 14.6 41 1.1 57.2 0.354 88.7 0.311 
23 28.5 5.6 14.5 41 1.1 56.4 0.358 89.2 0.312 
24 29.3 5.7 14.8 42 0.9 56.7 0.360 90.3 0.316 
25 29.2 5.4 16.3 42 1.0 57.3 0.351 90.5 0.317 
26 28.7 5.6 15.9 41 0.9 56.6 0.353 89.1 0.312 
27 27.9 5.3 15.5 40 1.0 56.4 0.358 90.3 0.316 
28 28.9 4.' 14.2 41 O. 57.4 0.351 89.2 0.312 
29 29.0 5.0 14.4 42 09 56.3 0.353 88.2 0.309 
30 28.6 4.9 14.7 41 0.9 57.2 0.348 87.2 0.305 
31 28.5 5.0 14.1 41 09 56.7 0.343 87.9 0.308 
32 27.7 5.0 15.2 40 10 56.3 0.352 89.6 0.313 
33 29.1 4.' 14.8 42 0.9 57.2 0.346 87.5 0.306 
34 28.6 5.1 14.6 41 1.1 55.9 0.347 90.0 0.315 
35 28.3 4.4 15.6 40 10 56.7 0.353 91.2 0.319 ,. 29.0 4.' 14.7 42 0.' 56.5 0.353 91.6 0.321 
37 27.5 4.0 15.3 39 1.0 56.9 0.344 88.8 0.311 
38 28.9 4.3 15.3 41 0.9 56.7 0.347 89.6 0.314 
39 28.3 4.1 14.9 40 1.1 57.0 0.345 89.9 0.315 

Average 28.9 65 15.4 41 0.9 55.6 0.356 90.1 0.315 
Total number of blows analyzed: 38 

Tlme Summary 
Drive 3:45:37 PM - 3:45:37 PM (1126/2009) BN 1 -1 
Stop 21 minutes 23 seconds 3:45:37 PM - 4:07:00 PM 
Drive 39 seconds 4:07:00 PM - 4:07:39 PM BN 2 - 39 
Total time 10:22:02]"" (Driving 10:00:39] + Stop (0:21 :23J) 
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IIMACTEC 
Engineering and constructing a better tomorrow 

May 4, 2009 

Memorandum to File 

From: Jon Honeycutt. Staff Professional '-::S.I/ r( 

Reviewed By: Steve Kiser, Principal Professional __ ~"":::.._ 
Subje<:t: Report orSPT Energy - MACTEC Atlanta CME 550 ATV 

Hammer Serial No. CME-08 Automatic Hammer 
WORK INSTRUCTION No.lU (DCN EXE917) 
Exelon Texas COL Project - Supplemental Investigation, 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. 

SP'T Energy Field Mea5urements 

Energy measurements of this dri ll rig were made for two different rod sizes used for drilling 
operations. A summary of the testing for each rod size is below: 

A W·J Sized Rods - SPT energy measurements were made on January 22, 2009, during drilling of 
Boring B3152 at the referenced site. The testing was performed by Jonathan Honeycutt from 
approximately 10:50 AM 1011:55 AM (ET) on January 22 under sunny skies with a temperature 
of about 70 degrees Fahrenheit. The boring was drilled with personnel and equipment from the 
MACTEC Atlanta office. The drilling equipment consisted of aCME 550 model ATV-mounted 
drill rig with an SPT automatic hammer. The drilling tools consisted of A W-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. Lany Carter. Energy measurements were 
recorded during sampling at the depth intervals shown in Table 3. 

The energy measurements were performed with a Pile Driving Analyzer (PDA) model PAX 
(Serial No. 3622L), and calibrated accelerometers (Serial Nos. K0686 and K983) and strain gages 
(Serial Nos. A W#7511 and A W#7512). A steel drill rod, 2-feet long and instrumented with 
dedicated strain gages, was inserted at lhe 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 1.22 square inches and an outside diameter of approximately 1.75 inches at the 

26 Pages Total 

MACTEC Engineering and Consuttln9. Inc. 
2801 Yorkmont Rood. Suite 100 • Charlotte, NC 28208 • Phone: 704.357.8600 

wwwmadec .com 
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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. 

NW-J Sized Rods - srT energy measurements were made on February 21 , 2009, during drilling 
of Boring B3290 at the referenced site. Tbe testing was perfonned by lonathan Honeycutt from 
approximately 2:25 PM to 3:40 PM (ET) on February 21 under cloudy and rainy skies with a 
temperature of about 65 degrees Fahrenheit. The boring was drilled with personnel and 
equipment from the MACTEC Atlanta office. The drilling equipment consisted of aCME 550 
model ATY-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. The drill rig operator during sampling was Mr. Larry Carter. 
Energy measurements were recorded during sampling at the depth intervals shown in Table 3. 

The energy measurements were perfonned with a Pile Driving Analyzer (PDA) model PAX 
(Serial No. 3622L), and calibrated accelerometers (Serial Nos. K990 and KI050) and strain gages 
(Serial Nos. NW#22111 and NW#22112). A steel drill rod, 2·feet long and instrumented with 
dedicated strain gages, was inserted at the top of the drill rod string immediately below tbe SPT 
hammer. The inserted rod was also instrumented with two piezoresistive accelerometers that 
were bolted to thc outside of the rod. The instrumented rod insert bad a cross-sectional area of 
approximately 2.27 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 EXE 918. 

Calculations for EFV 

The work was donc in general accordance with ASTM 0 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 EFY method equation, as shown below: 

EFV ~ J F(t) • Vet) • dt 

Where: EFY = Transferred energy (EFY equation), or Energy of FY 
F(t) = Calculated force at time t 
Vet) = Calculated velocity at time t 

The EFY 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 EFV values associated with each blow analyzed 
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are tabulated in the auached PDLPLOT tables and are also shown graphically in the PDlPLOT 
charts. 

Calculations for ETR 

The ratio of the measured transferred energy (EFY) 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 3. 

Comparison of ETR to Typical Energy Transfer Ratio Range 

Based on a research report published by the Florida Department of Transportation (FDOn 
(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 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: 

• The data obtained by the PDA are generally consistent between individual hammer 
blows and between the sample depths tested. In general, the first and last one (and 
sometimes two or more) hammer blow records recorded by [he PDA produced poor 
quality data (which is relatively common) and, as such, the record(s) was(were) 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 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 I below for each 
rod size tested. The corresponding energy transfer ratio of the SPT hammer system 
is also shown. 

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

Rod Size Range of Average Energy Transferred, 
Per Individual Sample -(foot-pounds) 

Range of Average Energy Transfer 
Rati~ (ETR)~ 

AW-J 295t0310 84% to 89% 
NW~J 263 to 292 75% to 83% 

• 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. 
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Table 2: Overall Average Energy Testing Results for Each Rod Size 

May 4. 2009 

Page 4 

Rod Size Overall Average Energy Transferred Range of Overall Average Energy 
(foot-pounds) Transfer Ratio (ETR) 

AW-J 301.7 86.2% 
NW-J 273.6 78.2% 

A veragc of All 287.5 82.2% Rod Sizes 

Attachments: Page 5 Table I - Summary of SPT Energy Measurements - I Page 
Page 6 Work Instruction No. 311 - DeN EXE917 - I Page 
Pages 7 - 8 Record of SPT Energy Measurement - 2 Pages 
Pages 9 - 26 PDIPLOT Output - 18 Pages 
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TABLE) 
SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM 04633-05) 

Ex-elon Texas COL Project - Supplemental Investigation, Including UHS 
Victoria, Texas 
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63152 

MACTEC Project No. 6468-07-1771 
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28.5 -30 
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43.5 - 45 

~ 
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~ ~ a • 
iii 8-
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5 -1- II 
3 - 5 -1 

6 - 8 - 12 
II - 15 - 18 

1 • • < 
j .. 
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~ 
23 
15 
21 
46 
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~ " ~ .. 
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" !; "i' ~ ..... .:: e --
~ Ii 
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a ;" O! ... · .. ~ . 
" " • • • • • • ... .:; 
~.-· -~ "I-
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295 84.3% 
298 85.1% 
310 88.6% 
301 86.0% 

48.5 - 50 9 - 14 - 18 43 302 86.3% 
Larry Carter Avera e ror AW...J Rods: 301.7 86.2-;' 

38.5 - 40 5 - 6 - 13 23 292 83.4% 
43.5 - 45 10 - 14 - 13 I 38 283 80.9% 

63290 I 212112009 I NW-J 48.5 - 50 JO - 16 - 16 I 45 268 76.6% 
53.5-55 13-16-22 I 50 263 15.1% 

Avera2e for NW-J Rods: 273.6 78.2·/. 
Tot •• Averaee for RiR: 287.S 82.2-/. 

-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 10 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 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 of350 fOOl-pounds (140 pound hammer falling 2.5 feet). 
The average EFV and ETR values may differ slightly and insignificantly from Ihose in the PDIPLOT tables due to roundoff. 

~ . \ 
IPrepared 6y, __ iF Date, "/ ~J ? IChecked By, 'LIL] Date, S-~-', 

. 
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· Work Instruction No. 311 Exelon COL Victoria. Site MAcrnc Engineering and Consulting, Inc. MAcrnc Project 6468-07-1 i77 .,,<><r \ Ittl'" Issued To: Sl?'ylS:i!)eJ MJOPatbmHonevcutt Rev. No. Ua.,.:-a ~ ~\V~'l ~lo:J, pat., 'Ir>'\Oj 
InuedBy: 

1111.kl 
To: r2.h\~!:!:l 

Valid From: 

\ 

Applkable Teehnical Procedures OT Piaos, or other reference: 1. Geotechnical Wmk Plan (C'UIJ"Olt rMsion; available at Site Office), end 2.. ASTM D 4633.()S (copy a~). 

Q 
., 

\ 

Specific Instructions (note attachments where necessary): Perform energy meesurc::mcnts for each drill 
rig on site in accordance withASTMD-4633'()S. Consult wIth Site Manager as to schedule forperforming 
the measureme:ats. Hammer weights have b~ chc:cked by site personnel. and records will be available on 
site. All rip are using automaric hammer systems. Confum. that automatic hammer system is being 
Operated within manufacturer's recommendations or in a typical operating fashion as observed from. 
watching one or two SPT measu:raru:nts prior to measuring energy. Check eacll. drill rig using all 
hammerJrod combinations that it will be using. Depths for mcasurcmems should be coordinated with the 
Site Manager. See Site Manager for C\lII'elJt boring logs afholes drilled and use these to plan most effective 
field measuremem program. Submit copies of calibration records for equipment to Project Principal for 
review prior to beginning work on site. .. 

_ SpeciaUnstruction!:<.notc-attacbriients where necessary): Confirm with Site Manager that approval of 
equipment cahDration records nave been received prior to beginning field testing. If unexpected 
conditions are CDCOUD1t::rt.d that affect tneaSUreIllCllS, contact Site Manager or Project Principal 
_yo 

Report Format Prepare st.andard report in accordance with ASTM D 4633 requirements. Specific Qualih' Assurance Procedures Applicable: QAP 20-1; QAP 25·1. QAP for Reporting 
Nuclear-Related Defects, or Noncompllanees, per Federal Regulation lOCFIUl and Section 306 of the 
Energy Reorganization Act of 1974. Current revisions apply. 
Hold Points or Witness Points: None 
Records.: All records,geneartca..s.hall be considered OARecords. Reviewed and Approved b)o: (Note: Only one signature is required for issuance) 'Project Manager: 

Date: _______ _ Project Principal Engine", 
Dat", ---,-----1 Sit< MmlagcVCoordmatoc =~,2::____,.Q/:i22j'P~~::~== Date: -'.i lu!1-"1..::d"_'1\-\ __ Pages: __ I!...pwius!l!>.a",ttac"",hm"""om"" 

DC~: EX,E917 Atiacbmentt: ASTM: D 4633..{)5 
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SPT Energy Testing Form, Rev. 0 1/13/09

PROJECT: 
LOCATION: 
PROJECT NO,: 
OATE: 
WEATHER; 
INSPECTOR: 
DRILLING COMPANY: 

BORING NUMBER: 
DEPTH ORJu.ED: 
TIME DRIVEN: 
RIG OPERATOR: 

HAMMER OPERATOR; 
POA PAt{ SERIAL NO.: 

INSTR. ROO AREA: 
ACCEL SERIAL NOS. : 
STAAlN SERIAl NOS.: 

/lMACTEC 
2801 YQRKMONT ROAD. SUITE 100 L CHARLOTTE. NC 28208 Telephone: (704) 357-8600 I Facsimile: (704) 357-8638 

RECORD OF SPT ENERGY MEASUREMENT 
GENERAL INFORMATION 

DRILL RIG DATA .... on MAK. CM£ Victoria, Texas 
MODEL: S .s-O 6468-07-17n 
SERIAL NO.: C#e- ,,]I .1.U / 2I!T1t 
HAMMER TYPE: /'Iv-h> So •• , 7",1" ROPE CONDITION: N/' --:::S-.,... 
ROO SIZE: """ '-;' ""'-< +io, NO. OF SHEAVES: N/A 

BORING DATA rs ~ S-) 
..r • .: , , 

O·(ll) \o\ ..... - I \:O'O~ 

, C"'I' "'-
N/A 

3622l 
I :t 2 ,,,,. ..{. 

~ ? - ",' .. "'''- k.n 7, - , -" 
SAMPU ,.,. 
DEPTH N·VALUE 
(feetl ''''' :?k',5 - 3 0 S"- 7 - 'f 

'3 3.s-' - 3'- "-S- - 7-

3C· ... - - ~i) t.··8 - 1:? 

YJ,S- y , II - h .. - - 111 

~8,, - '>6 '1 - I'I-/Y 

REMARKS: 
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SPT Energy Testing Form, Rev. 0 1/13/09

~, 

LOCATION: 
PROJECT NO.: 
DAre 
WEA.1lIER: 
INSPECTOR: 
DRlWNG COMP.-.NY: 

BORING NUMBER: . 
0EPn< <>R<UE>. 

~, """"" 
RIG OPERATOR: 
HAMMER OPERATOR: 
POA PAKSERlAL NO.: 
INSTR. ROD AREA.: 
ACca. SERIAl-NOS.: 

ISTRAIN SERIAL NOS.: 

- -

6 MACTEC 
2801 YQRKMONT ROAD, SUITE 100 0 CHARlOTTE. NC 28208 TfMphone: (704) 357-8600 I Facsimile: (104) 357-8638 RECORD OF SPT ENERGY MEASUREMENT GENERAL INFORMAT1ON 

DRILL RKi DATA. """on ......, 
C-"'£ 

Victoria. Texas 
MODEL: 

~,o 
8468-01·1 Tn 

S6'UALNO.: r'~'; ~-~ I """"'" ".., I.r''''F 
Cl __ 

• (l'IA. :AJ C~ .. ROPE CONOmON: NlA -:S-",K 
ROO SIZE: Afw -"I" A <- NO. Of SHEAVES: NlA 

BORlNGOATA 3 ., 
V'A 
7: /IV I,., - 'J:"" ,,., I . 

NlA 
3622L 

-.2 . 2 
I .. , - 1N'o. ~;l- k-"~o :12'M. '2 

....". "., ."'" M-VAWE 

'"" "'" 1.3,..,- q" S-~ -/3 -

-1'I3S'-tr 1"-/~'/3 

.-'-, -," I" _ ,. _1< 

. .-S,_S, 13 -/,--Zl. 

-

REMARKS: 

. 

. 
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POIPLOT Ver. 2008.2 - Prinled; 25-Feb-2009 
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MACTEC Engineering and Consulting , Inc. - Case Method Results 

EXELON VICTORIA - Boring 8-3152 (28.5 - 30' Sample) 

BPM("" ) 
Blows p8f Minute 

40 0 20 40 60 

! 
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) 

80 0 
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VMX (lis) 
Maximum Veloclly 

Test dale: 22-Jan-2009 

ETR ((")) ---
Energy Transfer Ratio 

25 50 75 
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EMX(k-ft) 
MaJI: Transferred Energy 

100 

0.4 
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MACTEC Engineering and Consulting, Inc, Page 1 of 1 
Case Method Results POIPLOT Ver. 2{)08.2 - Printed: 25-Feb-2009 
EXELON VICTORIA - Borin9 6-3152 (28.5- 30' Sample) Hammer 10: CME08, Dril ler: l. Carter CME 550 (MACTEC) 
OP: JNH Test dale: 22-Jan-20OQ 
AR: 1.22 in"2 SP: 0.492 klft3 
LE: 34.00ft 

; 
VMX: Maximum Velocity 
FMX: Maximum Force 
FVP: Fon;eNelOCity proportionality 

BCO CSX TSX VMX FMX FVP BPM EF2 ETR EMX 
ksi k'l fI' kips 0 k-ft (%( k-ft 

2 20.6 14.1 17.3 25 0.7 1.' 0.280 85.0 0.297 
3 20.3 14.2 17.0 25 0.7 56.5 0.268 83.3 0.292 • 20.5 14.2 16.4 25 07 57.0 0.270 83.1 0.291 
5 20.2 15,5 17.3 25 0.7 57.1 0.267 81.7 0.286 , 19.9 14.8 17.2 24 0.' 57.3 0.265 82.3 0.288 
7 20.0 13.3 17.9 24 0.' 57.1 0.264 82.6 0.289 
B 20.4 13.4 18.0 25 0.' 56.' 0.270 84.7 0.297 , 20.3 13.3 16.9 25 0.7 57.9 0.270 84.7 0.296 

10 20.9 12.5 18.2 25 0.' 57.2 0.273 85.7 0.300 
11 20.0 11.7 17.5 24 0.' 57.6 0.266 83.9 0.294 
12 20.6 12.4 17.5 25 0.7 57.0 0.262 83.2 0.291 
13 20.2 10.5 17,7 25 0.' 57.1 0,261 82.3 0.288 
14 20.2 10.5 17.8 25 0.' 57.4 0.263 83.0 0.291 
15 20.3 10.8 17.4 25 07 57.5 0.266 83.4 0.292 
16 20.5 10.1 17.9 25 0.' 57.1 0,267 85.0 0.298 
17 20.4 '.7 18.0 25 0.6 57.4 0.260 84.2 0.295 
18 19.8 , .• 17.4 24 0.6 57.0 0.255 84.7 0.296 
19 20.1 8.' 17.9 25 0.' 58.1 0.253 83.6 0.293 
20 20.1 8.2 18.1 24 0' 56.6 0.257 87.0 0.304 
21 20.0 '.0 17.5 24 0.' 56.' 0.260 88.2 0.309 
22 20.1 7.7 1B.2 25 0.' 57.6 0.256 84.0 0.294 
23 19.7 7.3 lB.l 24 0.' 56.0 0.259 86.1 0.301 
24 20.1 5' 18.0 25 0.' 57.4 0.253 84.5 0.296 

Average 20.2 11 .2 17.6 25 0.' 54.8 0.264 84.2 0.295 
Total number of blows analyzed: 23 

Time Summary 
Drive 10:50:15 AM -10:50:15 AM (112212009) BN 1 -1 
Slop 11 minules 19 seconds 10:50:15 AM - 11:01:34 AM 
Drive 23 seconds 11:01:34AM-11:01:57 AM BN2-24 
Total lime (0:11:42]" (Driving [0:00:23]" Slop ]0:11:19]) 

MACTEC Engineering 8tIId CofIIuItmg, lIne. Paoo 1 of " 
Ca&e MIU'IoCI Results PDIPlOT V • • 2008 2 • PrlnIH: 2s.feb-2009 
EXELON VICTORIA· Boring 8-3152 (28.5· JO'Samplo, Hammer 10: CME08, DriJer: L. CntIOf eM! 550 (MACTEC) 
OP; JNH Testdaltt: 22.Jan-2009 
AR: 1221n"'2 :SP; 0.492 kIft3 
LE: 34.00 ft EM. 30,000 k$I 
WS: 18,801.9 lis JC: 0.70 
CSX: Max: f.leaav19d Compr, SlrOSs BPlit. Blows per t.1JnuU) 
TSX: Tren!6on Sl/IeSS Madnum EF2; Energy 01 F"2 
VMX: Mamun VeIodty ETR: Energy Transfer RatiO 
FMX-= Ma!limym FOfCO EMX: "'''-.It Tramferred Energy 
FVP: FOfCOIV~ p[opot!ionIIIity 

Bur CSX TSX VMX FMX FVP 8Pt.! EF2 ETR EMX 
Ui kII 11& Idps n k.ft (") k.fl 

2: 20.6 14 .1 17.3 25 0 .7 1.9 0280 8M 0297 
l 203 142 17.0 25 0,7 56.S 0268 83.3 0292 
4 205 '42 16.4 25 0,7 57.0 0270 83.1 0291 
5 20.2 ISS fl .3 25 OJ' 57.1 0 .287 81.7 0286 
6 19 .. 9 '4.8 17.2 24 06 57.3 0265 823 0288 
7 20.0 13.3 lU 2<1 0.8 57. 1 0264 826 0289 
8 20 .4 13.4 18.0 25 0.8 56.9 0270 a.U 0297 
I 20.3 13,3 16,9 25 0.7 57.9 0270 84.7 0296 

10 20.9 125 182 25 08 57.2 0273 857 0,300 
11 20,0 11 .7 17.5 24 08 57,6 02e6 83,9 0294 
12 20,8 12,4 17.5 25 0.7 57.0 0,262 832 0291 
13 20,2 10,5 17.7 25 0.6 57.1 0261 82.3 0.288 
I. 202 10.5 17.8 25 0,6 57.4 0263 83.0 0291 
15 20.3 10.8 17.4 25 0 ,7 57.5 0266 834 0292 
16 205 10.1 17.9 25 06 57. 1 '0267 85.0 0298 
11 20,4 9.7 18.0 25 06 57.4 D.260 &4.2 0295 
18 19.8 9.04 17.4 2<1 0 .6 ,51.0 0.255 84.7 0296 
19 20.1 e.9 17.9 25 0,6 58.1 0.253 636 0.293 
20 20.1 82 18.' 24 06 568 0.257 81.0 0"304 
21 20.0 90 115 2.- 106 56.8 0260 sa2 0'.3011 
22 20 .1 7.7 182 25 '06 57,6 0.256 114 .0 0294 
23 197 7.3 18.1 2.- 08 560 0259 861 0.301 
24 20 .1 - 5.8 18.0 25 108 

~ 
57.4 0.253 845 0298 

AVfdgG 202 112 17.6 25 108 548 0.284 &4.2 0295 
TQCaJ number 01 bIows~: 2:l 

1lme Surrmary 
DoVe 10:50: 15 AM· 10:54),15 AM (1I22l2009) BN I • 1 
Slop 11 m!nIItes 19 $OCOOIh 10:50: IS AM· 11 '01 :34 AM 
DrfI.oe 23seeonds 1 l:01 :J.4 AM· 11.0,1:57 AM BN 2 - 24 
Total lImO 10; 11 :421- (DrMng 10:00'2:31" SlOp to; 11;191) 
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EXELON COL VICTORIA· Boling 63152 (33.5'·35' sample) 
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MACTEC Engineering and Consulting, Inc, 
Case Method Results 

EXELON COL VICTORIA - Boring B3152 (33.5'-35' sample) 
OP: JNH 
AR: 1.22 in~2 
LE: 39,00 ft 
WS: 16,807.9 fls 
CSX: Max Measured Compr. Stress 
TSX: TensiOn Stress Ma~imum 
VMX: Maximum Velocity 
FMX: Ma~imum Force 
FVP: ForceNelocity proportionality 

BL# CSX TSX 
ksl ksl 

2 20.1 15.4 
3 19.6 15.6 
4 18.7 15.7 
5 18.5 15.1 
6 18.7 12.8 
7 18.7 12.6 
8 19.2 11.6 
9 19.3 11.7 

10 19.4 11.1 
11 19.1 10.9 
12 19.2 12.2 
13 19.4 11.7 
14 20.0 10.9 
15 19.2 10.9 
16 19.9 11.3 

Average 19.3 12.6 

Time Summery 

VMX 
fI, 

16.7 
16.6 
17.0 
17.5 
17.9 
17.0 
17.5 
17.3 
17.0 
17.0 
17.2 
17.7 
17.9 
17.3 
17.2 
17.3 

FMX 
kips 

24 
24 
23 
23 
23 
23 
23 
24 
24 
23 
23 
24 
24 
23 
24 
24 

Page 1 ofl 
PDIPLOT Ver. 2008.2 - Printed: 25-Feb-2009 

Hammer 10: CME08; O"lIer: l.CARTER CME 550 (MACTEC) 
Test dale: 22-Jan-2009 

FVP 'PM 
0 

07 1.9 
0.7 55.7 
0.6 55.2 
0.6 55,1 
0.6 55.9 
0.6 55.7 
0.6 55.8 
0.6 55.1 
0.6 55.9 
0.6 55.7 
0.6 56.1 
06 56.2 
0.6 55.2 
0.6 55.8 

SP: 0.492 klft3 
EM: 30.000 ksl 
JC: 0.70 

BPM: Blows per Minute 
EF2: Energy of F~2 
ETR: Energy Transfer Ratio 
EMX: Max Transferred Energy 

EF2 ETR EMX 
,·ft (%) ,·ft 

0.264 89.0 0.312 
0.258 85.7 0.300 
0.255 82.0 0.287 
0.256 82.9 0.290 
0.255 85.2 0.298 
0.253 847 0.297 
0.257 87.2 0.305 
0.261 86.4 0.302 
0.253 85.6 0.300 
0.257 84.7 0.296 
0.271 90.0 0.315 
0.260 81.8 0.286 
0.269 85.7 0.300 
0.262 83.1 0.291 

Total number 15 

Drive 9 minutes 30 seconds 11 :05:13 AM - 11 :14:43 AM (112212009) BN 1 - 16 

MACTEC Engineemg and ConIUrIing. Inc. Pagalo11 
cas. Method ReIIJ'tI PDIPLOT V,.. 2008 2 • P!rifUd: 25-fob-2009 

EXELON COL VICTORIA. Bomg 83152133.5'·35' umpIe) Hanvner 10: CME08: 0tiDer; L.CARieR CMS 550 IMACTEC) 
OP: JNH Test da1e: 22.Jan-2009 
AR 1.221n"2 SP; 0.492 kIft3 
LE: 39.00 1'1 EM 30.000 kII 
WS: 18807.1", JC: 0.70 
CSX: MIx "'Measw.ct Compr. StraP BPM: IBiowl per Minute 
TSX' Tension SIrHI MaUnum EF2: EI'IOIVY af F"2 
VMX: MaxImum VIGdty ETR: Energy Trllnstar RatiO 
FMX: Maonum Force EMX: IMaX 'Transl'BmKI EnefVY 
FYl:':JOteeN~~iI_ --- ~ 

Bl. CSX 'TSX VMX FMX FVP BPM EF2 ETR EMX 
ksi kJi fII Idps 0 k.ft "') k..ft 

2 20.1 15A 161 24 107 1.9 0.264 89.0 0.312 
3 19.6 15.6 16.6 24 0 .1 SS.7 0258 85.7 0.300 
4 lB.7 15.7 17.0 23 0 .6 55.2 0255 82.0 0287 
5 18.S 15.1 17.5 23 06 55.1 0256 82.9 0290 
6 18.7 12.8 17.9 23 O.S 55.9 0255 852 0298 
7 18.7 12;6 17.0 23 06 55 .7 0.253 84.7 0297 
8 19.2 11.6 17.5 23 06 55.8 0257 872 0305 
9 19,3 11.7 17,3 24 0.6 56.1 0,261 86.4 0.302 

10 19.4 11.1 17.0 24 08 55.9 0253 856 0.300 
11 19.1 10.9 17.0 23 0.8 55.7 0257 84.7 0'29I.l 
12 192 122 172 23 0.6 56.1 0,271 900 0.315 
13 194 11 .7 17.7 24 06 56.2 0260 81.8 0286 
14 20.0 10.9 17.9 24 0 .6 55.2 0.269 857 0.300 
15 19.2 10.9 17.3 23 06 55.8 0282 83 .1 0291 
16 19.9 11 .3 '7.2 24 0.6 55.7 0.272 84 .8 0297 

Average 19.3 12.6 17.3 24 0.6 52.1 0.260 85.2 0..298 
Teul number 01 bbwllMIyzed: 15 

TItM Summary 
Drfvoe9 rrinUlo$ 30 ~ "lO5;13 MI· U ;'4;43AM (112212009) BN " ·16 



V
olum

e 1, R
evision 0

P
age 586 of 751

D
C

N
# E

X
E

1436

PD1PLOT Ver. 2008.2· Printed: 25-Feb-2009 

B 
I 
o 
w 

o 

5 

10 

N 15 

" m 
b 

• 
20 

25 

30 

o 

r-
o 

&ll 

CSX (!lsi ) 
M8)( Measured Compr. Stress 

10 20 30 

~ 
V 

--
\ 
I. -

-

- ~ -

5 
- - -

10 
TSX (ksl) 

TenSion Sltesa Maximum 

15 

MACTEC Engineefing and Consulting, Inc. - Case Method Results 

40 

EXELON VICTORIA - Boring 83152 (38.5'-40' sample) 
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MACTEC Engineering and Consulting. Inc. Page 1 of 1 
Case Method Results POIPLOT Ver. 2008.2 - Printed: 25-Feb-2009 

EXELON VICTORIA- Boring 63152 (38.5'-40' sample) Hammer 10: CME08: Driller: l.CARTER CME 550 (MACTEC) 
OP: JNH Test date: 22-Jan-2009 
AR, 1.22 in~2 SP: 0.492 klft3 
LE: 44 .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: Maximum Velocity ETR: Energy Transfer Ratio 
FMX: Maximum Force EMX: Max Transferred Energy 
FVP: ForceNelocilY ~!;!2!:!ionam:l 

BL# CSX TSX VMX FMX FVP BPM EF2 ETR EMX 
ksi ksi fI, kips D k·' (%) k·' 

2 20.4 12.7 18.0 25 0.6 1.9 0.263 91.6 0.321 
3 19.6 12.7 18.1 24 0.6 57.1 0.246 94.9 0.332 
4 19.9 11.3 17.6 24 0.6 56.9 0.252 91.1 0.319 
5 18.9 12.1 18.1 23 0.6 57.9 0.252 93.0 0.325 
6 19.6 11 .8 17.2 24 0.6 56.9 0.248 95.3 0.334 
7 20.0 10.6 17.4 24 0.6 57.0 0.253 88.9 0.311 
8 19.5 9.9 17.7 24 0.6 57.9 0.251 90.1 0.315 
9 19.5 9.6 17.1 24 0.6 56.9 0.251 89.5 0.313 

10 19.1 9 4 17.1 23 0.6 57.7 0.247 90.8 0.318 
11 19.4 8.8 17.2 24 0.6 57.0 0.249 90.7 0.318 
12 18.9 91 17.6 23 0.6 57.6 0.248 93.2 0.326 
13 19.5 95 17.8 24 0.6 57.7 0.252 91.6 0.320 
14 19.5 9.0 16.9 24 0.6 56.9 0.245 87.1 0.305 
15 18.5 8.6 17.4 23 0.6 57.9 0.242 92.7 0.324 
16 19.4 8.8 16.7 24 0.6 57.1 0 .252 85.9 0.301 
17 19.3 8.6 17.2 24 0.6 57.5 0.248 87.2 0.305 
18 19.2 8.1 17.1 23 0.6 57.4 0.247 83.6 0.293 
19 18.5 7.7 17.9 23 0.6 57.7 0.250 88.8 0.311 
20 19.5 7.6 17.0 24 0.6 58.1 0.246 83.0 0.291 
21 18.6 72 17.7 23 0.6 56.6 0.247 85.3 0.299 
22 19.1 6.9 17.4 23 0.6 57.4 0.247 86.5 0.303 
23 19.0 66 17.0 23 0.6 57.5 0.244 84.6 0.296 
24 18.8 5.8 17.3 23 0.6 57.2 0.243 84.0 0,294 
25 18.5 5.2 17.7 23 0.5 57.6 0.242 65.3 0 .298 
26 18.2 52 17.7 22 0.6 57.5 0.243 86.6 0.303 
27 18.1 4.6 18.0 22 0.6 57.3 0 .245 84.6 0.296 
2B 18.6 5.4 18.2 23 0.6 57.4 0.252 84.7 0.296 

Average 19.2 86 17.5 23 0.6 55.3 0.248 ".5 0.310 
Total number of blows analyzed: 27 

Time Summary 
Drive 4 minutes 55 seconds 11:22:06 AM -11 :27:01 AM (1 /2212009) 6N 1 - 28 
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40 

EXELON VICTORIA - Boring 83152 (43.5'-45' sample) 
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MACTEC Engineering and Consulbng, Inc. Page 1 of 1 
Case Method Results PolPlOT Ver. 2008.2 - Printed: 25-Feb-2009 
EXElON VICTORIA - Boring 83152 (43.5'-45' sample) Hammer 10: CME08: Driller: L.CARTER CME 550 (MACTEC) 
OP:JNH Test date: 22-Jan-2009 
AR: 1.22In~2 $P: 0.492 klft3 
LE: 49.00 It EM: 30,000 ksl 
WS: 16,807.9 lis JC: 0.70 
CSX: Max Measured Compr. Stress BPM: Blows per Minute 
TSX: Tension Stress Maximum EF2: Energy 01 FA2 
VMX: Maximum Velocity ETR: Energy Transfer Ratio 
FMX; Maximum Force EMX: Max Transferred Energy 
FVP: ForceNeloci!y ~~rtiooalit:i 

BL# CSX TSX VMX FMX FVP BPM m ETR EMX 
kS! ksi y, kips II ,-ft (%) ,-n 

2 20.5 13.6 18.5 25 0.6 1.' 0.272 89.6 0.314 
3 19.6 11.3 16.8 24 0.6 55.9 0.268 94.6 0.331 
4 19.7 11.2 17.1 24 0.6 56.7 0.255 90.6 0.318 
5 19.6 10.7 16.2 24 0.6 56.3 0.260 84.5 0.296 
6 19.2 10.5 16.6 23 06 56.7 0.257 84.0 0.294 
7 19.7 10.0 17.2 24 0.6 56.3 0.258 89.8 0.314 
8 20.1 ,., 17.5 24 0.6 56' 0.262 91.4 0.320 , 19.7 10.6 17.2 24 0.6 56.3 0.265 88.1 0.308 

10 20.1 11.2 17.6 25 0.6 57.3 0.262 86.3 0.302 
11 19.7 11.1 16.9 24 06 562 0.263 85.4 0.299 
12 20.1 10.4 17.9 25 0.6 56.7 0.265 88.6 0.310 
13 19.7 10.5 18.0 24 0.6 57.1 0.266 85.3 0.298 
14 19.8 '.6 17.7 24 0.6 56.4 0.257 86.2 0.302 
15 19.9 10.8 17.9 24 0.6 56.7 0.265 86.2 0.302 
16 20.2 10.5 18.0 25 0.6 56.7 0.261 83.9 0.294 
17 20.6 10.5 17.8 25 06 56.3 0.250 83.8 0.293 
18 19.7 11.2 17.5 24 0.6 56.' 0.265 86.0 0.301 

" 20.3 10.5 17.8 25 0.6 56.4 0.254 83.2 0.291 
20 20.2 11.6 17.8 25 0.6 57.0 0.269 88.5 0.310 
21 20.5 10.5 18.0 25 0.6 56.4 0.261 85.2 0.298 
22 20.2 10.0 18.2 25 06 56.7 0.264 88.3 0.309 
23 19.8 10.5 17.0 24 0.6 56.5 0.260 83.6 0.293 
24 19.4 '.1 17.8 24 0.6 56.3 0.256 84.7 0.296 
25 19.6 8.3 16.9 24 0.7 56.3 0.250 82.2 0.288 
26 20.0 6.7 18.3 24 0_6 56.3 0.255 87.8 0.307 
27 19.6 6.1 18.0 24 0.6 56.3 0.262 87.2 0.305 
28 19.2 5_3 17.1 23 0.6 56.8 0.257 84.8 0.297 
29 20.0 5.7 18.4 24 0.6 56.3 0.263 88.5 0.310 
30 19.2 5.6 18.2 23 06 563 0.256 87.0 0.305 
31 19.0 6.1 17.8 23 0.6 56.2 0.250 85.3 0.298 
32 19.2 5.0 17.4 23 0.6 56.7 0.256 87.4 0.306 
33 19.4 5.6 18.3 24 0.6 568 0.255 87.9 0.308 
34 19.8 5.4 17.9 24 0.6 56.0 0.254 83.9 0.294 
35 19.2 5.7 17.5 23 0.6 56.2 0.248 83.1 0.291 
36 19.3 4.7 18.1 24 0.6 562 0.249 86.9 0.304 
37 19.0 5.4 17.5 23 0.6 56_3 0.248 84.4 0.295 
38 18.5 4.3 17.6 23 0.6 56.5 0.246 83.8 0.293 
39 18.7 5.5 17.1 23 0.6 56.3 0.241 83.3 0.291 
40 18.6 6.3 18.0 23 0.6 56_6 0.246 85.9 0.301 
41 18.3 4.' 18.3 22 0.6 57.0 0.248 86.1 0.301 
42 18.3 4.3 18.2 22 0.5 56.5 0.247 84.' 0.297 
43 18.2 3.4 18.3 22 0.5 56.2 0.246 83.8 0.293 

" 18.6 3.6 18.5 23 0.6 56.1 0.245 84.6 0.296 
45 18.1 3.' 18.7 22 0.5 56.5 0.242 83.7 0.293 
46 17.9 3.8 18.1 22 0.5 56.6 0.248 84.7 0.296 
47 17.5 3.8 18.1 21 0.5 56.4 0.245 85.6 0.300 

Average 19.4 7.' 17.7 24 0.6 55.3 0.256 86.1 0.301 
Total number 01 blows analyzed: 46 

TIme Summary 
Drive 9 minutes 10 seconds 11 :29:22 AM - 11 :38:32 AM (112212009) BN 1 - 47 



V
olum

e 1, R
evision 0

P
age 590 of 751

D
C

N
# E

X
E

1436

POIPLOT Ver. 2008.2 • Printed: 25-Feb-2009 

CSX (kII) 
Max Measured Compr. Sltess 

o 10 20 30 
0.0 

Ie .S- f-

) 
B.5 

> 
11.0 

B 
I 
0 
w 

N 25.5 

" m 
b 

; 
<, 

• 
3<.0 

f-
j) 

, 1 42.5 

51.0 '----- - -
o 5 10 15 

!Rll 
TSX (ksl) 

T ensioo Stresl Maximum 

MACTEC Engineering and Consulting, Inc. - Case Method Results 

EXELON VICTORIA - Boring B3152 (48.5'-50" sample) 
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MACTEC Engineering and Consulting, Inc, Page I ofl 
Case Method Results PDIPlOT Ver. 2008.2 - Printed: 25-Feb-2009 
EXElON VICTORIA - Boring B3152 (48.5'·50' sample) Hammer 10: CME08: Driller: L.CARTER CME 550 (MACTEC) 
OP:JNH T~st date: 22·Jan·2009 
AR: 1.2210"2 SP: 0.492 kJft3 
LE: 54.00 ft EM: 30,000 ksi 
WS: 16,807.9 tis JC: 0.70 
CSX: Ma~ Measured Compr. Stress BPM: Blows per Minute 
TSX: Tension Stress Ma~lmum EF2: Energy 01 F"2 
VMX: Ma~imum Velocity ETR: Energy Transfer Retio 
FMX: Ma~imum Force EMX: Max Transferred Energy 
FVP: ForceNelOCi~ ~rooortionan!l 

BL' esx TSX VMX FMX FVP BPM EF2 ETR EMX 
ksi ksi f/, kips n k-' (%) k-' 

2 21.5 15.7 17.4 26 0.7 1.9 0 .277 86.1 0.301 
3 21.0 13,7 17.2 26 0.7 57.7 0.281 88.7 0.310 • 20.2 12.2 17.1 25 0.7 56.3 0 .273 87.0 0.305 
5 20.4 13.4 17.0 25 0.7 57.3 0.280 91.5 0.320 
6 20.6 13.8 17.7 25 07 57.2 0.276 . 89.6 0.314 
7 19.9 10.9 17.2 24 0.6 56.' 0.273 85.1 0.298 • 20.6 10.8 17.5 25 0.7 57.0 0.272 94.9 0.332 
9 20.4 11.3 17.4 25 0.7 57.4 0.272 86.3 0.309 

10 20.1 11.7 17.8 24 0.6 57.3 0.268 86.9 0.304 
11 19.7 11.0 17.5 24 0.6 56.7 0.270 87.3 0.305 
12 20.3 10.4 18.1 25 0.6 57,5 0.267 87.4 0.306 
13 19.9 10.5 18.0 24 0.6 57.3 0.268 87.4 0.306 
14 19.8 10.1 17.1 24 0.6 56.9 0.262 82.9 0.290 
15 20.1 10.8 17.8 25 0.6 57.2 0.266 88.4 0.309 
16 19.7 10.0 17.1 24 0.6 56.7 0.262 81.5 0.285 
17 19.4 10,8 18.2 24 0.6 58.0 0.265 83.5 0.292 
18 19.7 9.9 17.9 24 0.6 56.6 0.262 81.6 0.286 
19 19.5 99 17.4 24 06 57.4 0.265 83.9 0.294 
20 19.3 9.0 17.9 23 0.6 569 0.265 83.2 0.291 
21 18.8 10.0 18.6 23 0.6 56.9 0.270 87.9 0.308 
22 18.8 '.9 17.9 23 0.6 57.2 0.268 85.3 0.298 
23 19.6 '.3 17.6 24 0.6 56.' 0.268 83.8 0.293 
24 18.6 7.5 18.2 23 0.6 56.7 0.257 82.4 0.288 
25 18.2 7.7 18.9 22 0.5 57.6 0.260 .6.4 0.302 
26 17.5 7.1 18.3 21 0.5 57.4 0.254 88.1 0,308 
27 18.1 6.7 19.' 22 0.5 57.0 0.257 86.2 0.302 
26 17.7 61 17.9 22 0.5 57.6 0.248 82.1 0.287 
29 17.5 7.1 19.2 21 0.5 56.6 0.260 87.3 0.306 
30 18.2 6.' 19.2 22 0.5 56.7 0.264 87.8 0.307 
31 18.0 6A 19.2 22 0.5 57,0 0.259 87.2 0.305 
32 18.1 '.6 18.0 22 0.6 57.0 0.253 83.2 0.291 
33 17.7 6.3 18.4 22 0.5 56.3 0.254 86.7 0.303 
34 18.3 6A 17.6 22 0.6 57.3 0,258 85.3 0.298 
35 17.5 6.5 19.2 21 0.5 57.0 0.259 86.4 0.302 
36 18.0 6A 18.5 22 0.5 56.6 0.258 85.1 0.298 
37 17.2 6.6 19.3 21 0.5 57.1 0.259 86.5 0.303 
36 18.4 6.7 17.9 22 0.6 56.6 0.261 86.4 0.302 
39 18.0 6.3 18.2 22 05 57.1 0.260 86.6 0.303 
40 16.9 7.5 19.3 21 0.5 57.0 0.259 87.3 0.305 
41 17.6 7.6 18.9 21 0.5 56.' 0.262 87.5 0.306 
42 17.1 6.6 18.6 21 0.5 56.6 0.247 64.2 0.295 
43 18.2 6.1 18.7 22 0.5 57.1 0 .259 64.' 0,297 •• 18.2 7.5 19.4 22 0.5 56.7 0.263 89.5 0.313 

Average 18.9 9.6 18.1 23 06 55.8 0.264 86.3 0.302 
Total number of blows analyzed: 43 

TIme Summary 
Drive 11 :40:58 AM - 11 :40:58 AM (1/22/2009) BN 1 - I 
Stop 10 minutes 16 seconds 11 :40:58 AM • 11 :51:14 AM 
Drive 44 seconds 11:51:14AM-l1:51:58AM BN2-44 
Total time to:l1 :OOJ '= (Driving (0:00:441 + Stop [0:10:161) 
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MACTEC Engineering and Consulting, Inc. - Case Method Results 

EXElON VICTORIA - Boring 63290 (38.5'-40' sample) 

BPM(··) ---
Blows per Minute 

Test date: 21·Fet>.2009 

ETR((%» --
Energy Transfer Ratio 

40 0 20 40 60 .0 0 25 50 75 100 

20 0 

(I 

, 

> 

-

- -

1-------+------1 f+·--

) 
) 

< 
f------t--fl>+_ 

/' 
1-------+-

5 10 15 20 0.0 0,1 0.2 0.3 0.4 
VMX (lis) EMX(k-tt) 

Maximum Velocity Max Transf&rllld Energy 



Volume 1, Revision 0 Page 593 of 751 DCN# EXE1436

MACTEC Engineering and Consulting, Inc. Pagelofl 
Case Method Results PDIPLOT Ver, 2008.2· Printed: 25-Feb-2009 

EXELON VICTORIA - Boring B3290 (38.5'-40' sample) Hammer 10: CME08; Driller: L.CARTER CME550 (MACTEC) 
OP:JNH Test date: 21·Feb-2009 
AR: 2.27 inA 2 SP: 0.492 klft3 
LE: 44.00ft EM: 30,000 IIsi 
WS: 16,807.9 lis JC: 0.70 
CSX: Max Measured Compr. Stress BPM: Blows per Minute 
TSX: Tension Stress Maximum EF2: Energy of F~2 
VMX; Maximum Velocity ETR: Energy Transfer Ratio 
FMX: Maximum Force EMX: Max Transferred Energy 
FVP: ForceNelocl~ ~Q2ortiooalit:t: 

Bl# CSX TSX VMX FMX FVP BPM EF2 ETR EMX 
ksi ksi II, kips n k·' (%) k·' 

2 15.2 12.4 14.8 35 0.6 1.' 0.228 84.5 0.296 
3 15.5 12.1 14.8 35 0.5 57.2 0.228 84.4 0295 
4 15.2 12.9 14.6 35 0.5 56.7 0.226 84.5 0.296 
5 15.1 12.4 14.0 34 0.6 569 0.225 82.5 0.289 
6 14.2 12.8 13.4 32 0.6 57.0 0.221 80.2 0.281 
7 14.6 12.9 13.2 33 0.6 55.9 0.223 82.0 0.287 
8 15.0 12.4 13.9 34 06 57.5 0.223 82.4 0.288 
9 15.2 12.3 13.7 34 0.6 56.6 0.222 80.9 0.283 

10 15.0 11.9 13.7 34 0.6 56.8 0.217 79.4 0.278 
11 15.4 12.1 13.9 35 0.5 57.0 0.225 81.3 0.285 
12 15.1 11.9 14.3 34 0.5 57.0 0.225 83.2 0.291 
13 14.0 11.3 13.6 32 0.6 57.2 0.213 80.3 0.281 
14 14.7 11.8 14.3 33 0.6 56.8 0.225 84.0 0.294 
15 15.3 12.1 14.2 35 0.5 56.9 0.224 79.6 0.279 
16 16.4 12.6 15.3 37 0.5 57.0 0.228 86.6 0.303 
17 15.0 12.3 14.1 34 0.6 56.0 0.225 80.6 0.282 
18 15.9 12.4 15.0 36 0.5 57.0 0.232 85.2 0.298 
19 16.2 12.5 15.8 37 05 566 0.235 89.7 0,314 
20 16.3 12.1 14.3 37 0.6 56.8 0.238 86.0 0.301 
21 15.0 12.5 14.1 34 0.6 57.1 0.230 85.2 0.298 
22 16.1 12.7 14,8 36 0.6 56.0 0.238 86.1 0,301 
23 15.6 12.2 15.2 36 0.6 56.' 0.238 68.3 0.309 
24 14.9 11.7 13.8 34 0.6 56.7 0.223 80.1 0.280 

Average 15.3 12.3 14.3 35 0.6 54.4 0.227 83.3 0.292 
Total number of blows analyzed: 23 

Time Summary 
Drive 2:29:34 PM - 2:29:34 PM (2121/2{l09) BN 1 - 1 
Stop 16 minutes 6 seconds 2:29:34 PM· 2:45:40 PM 
DriVe 24 seconds 2:45:40 PM· 2:46:04 PM BN 2·24 
Tolal time [0:16:30)" (Driving [0:00:24) + Stop [0:16:06)) 
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MACTEC Engineering and Consolting, Inc. · Case Method Results 

EXELON VICTORIA · Boring 83290 (43.5'45' sample) 
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MACTEC Engineering and Consulting. Inc. Page 1 of 1 
Case Method Results POIPLOT Ver. 2008.2 - Printed: 25-Feb-2oo9 
EXELON VICTORIA - Boring B3290 (43.5'-45' sampje) Hammer 10: CME08; Dri ller: L.CARTER CME550 (MACTEC) 
OP: JNH Test date: 21-Feb-2009 
AR: 2.27 in"2 SP: 0.492 k1f13 
LE: 49.00 n. EM: 30,000 ksi 
WS; 16,807.9 lis JC: 0.70 
CSX: Ma~ 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: ForceNeloci!y I?:roPOrtiOnalit;i 

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

2 15.3 12.4 13.8 35 0.6 ' .9 0.218 80.1 0.280 
3 15.1 13.2 14.3 34 0.6 55.2 0.230 83.8 0.293 
4 15.1 12.3 14.1 34 0.6 55.1 0.229 82.8 0.290 
5 15.2 11.7 14.2 35 0 .6 547 0.222 81 .1 0.284 
6 14.7 11.2 13.7 33 0 .6 56_' 0.217 79.1 0.277 
7 15.4 11 .4 14.0 35 0.6 55.6 0 .221 80.5 0 .282 
8 14.8 11.4 13.4 33 0 .6 55.8 0.218 77.7 0.272 
9 15.0 11.3 13.9 34 0.6 55.9 0.219 80.0 0.280 

10 15.0 11.3 13.6 34 0.6 56.4 0.221 80.3 0.281 

" 14.8 11.4 13.3 34 0.6 54.8 0.225 81.1 0.284 
12 15.5 11.5 13.5 35 0.6 56.0 0.231 81.1 0 .284 
13 15.1 10.0 13.0 34 06 55.5 0.223 77.8 0.272 
14 14 ,9 10.1 12.8 34 0.6 55.8 0.226 78.2 0.274 
15 15.0 10.3 13.4 34 0.6 55.6 0.228 79.9 0.280 
16 16.0 10.0 13,8 36 0.6 55.9 0.233 60.7 0.282 
17 15,7 10.5 14.0 36 0.6 55.6 0.229 80.7 0.282 

" 16.4 11 .2 14.1 37 0.6 55.9 0.241 63.2 0 .291 
19 16.6 11 .5 14,1 38 0 .6 55.2 0 .245 64.2 0.295 
20 15.4 10.9 13.2 35 0_6 55.7 0.230 78.5 0.275 
21 15.5 10.6 13.5 35 0.6 55.7 0.229 79.3 0.277 
22 16.3 11,2 14.4 37 0.6 55.5 0.245 85.1 0.296 
23 15.4 11 .1 12.9 35 0.6 55.7 0.236 79.6 0.279 
24 15.4 10.5 13.2 35 0.6 55.5 0.225 78.4 0.275 
25 17.0 11 ,9 14.5 39 0.6 55.8 0.243 64.3 0.295 
26 16.5 11.4 13.4 37 0.6 55.9 0.240 80.4 0.282 
27 16.1 10.8 13.2 37 0 .6 55.8 0 .236 81.4 0.265 
26 16.4 11 .7 13.6 37 0.7 55.8 0.241 83.0 0.290 
29 16.7 11.5 14.1 38 0.6 55.6 0.234 809 0 .263 
30 17.5 12.3 14.3 40 0.6 55.3 0.250 64.8 0 .297 
31 16.5 11.3 13.7 37 0.7 56_0 0.249 83.8 0.293 
32 15.5 11.2 12.9 35 0.7 560 0.235 78.0 0.273 
33 16.2 10.7 13.4 37 0 .6 55.6 0.236 79,6 0.278 
34 16.4 11.1 14.0 37 0.6 55.4 0.238 82.5 0.269 
35 17.7 12.2 14.8 40 06 55.6 0.251 85.5 0.299 
36 15.7 11 .5 13.2 36 0.6 55.6 0.233 79.6 0.279 
37 16.5 11.2 13.7 38 0.6 55.4 0.240 81.3 0.285 
38 17.4 11 .8 14.3 40 0.6 55.8 0.251 64.6 0.296 
39 15.7 10.9 12.3 36 0_6 58.0 0.221 73.7 0.258 

Average 15.8 11.3 13.7 36 0.6 54.3 0.233 61.0 0 .283 
Total number of blows analyzed; 38 

Time Summary 
Drive 4 minutes 58 seconds 2:57:39 PM - 3:02:37 PM (212112009) eN 1 - 39 
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MACTEC Engineering af"ld Consulting. Inc. - Case Method Results 

EXELON VICTORIA· Boring B3290 (48.5'-50' sample) 

BPM("") 
Blows per Minute 

40 0 2Q 40 60 

--, 

< 
> 

) 

80 0 

51.0 - f-- - -
o 5 10 15 20 0 5 10 15 20 0.0 

&ll 
TSX (ksl) 

Tension Sire" Mlllllmum 
VMX (fla) 

Maloclmum Velocity 

Test elate: 21-Feb-2009 

ETR (("')) 
Energy Transfer Ralio 

25 50 75 100 

f 

< > 

> 
) 

[> 

) ) -

] 

j ) --

C-- - -
0.1 0.2 0.3 04 

EMX(k· lI) 
Max. Transferred Energy 




