
MACTEC Engineering and Consulting, Inc.
Case Method Results PDIPLOT Ver. 2008.2 - Printed: 2-Mar-2009

EXELON VICTORIA - Boring B3252 (29.5'-31' sample) Hammer ID: MEC22; Driller: R.LANDERS CME 550X (MACTEC)
OP: JNH Test date: 23-Jan-2009
AR: 1.22 in^2 SP: 0.492 k/ft3
LE: 35.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.70
CSX:   Max Measured Compr. Stress
TSX:   Tension Stress Maximum
VMX:   Maximum Velocity
FMX:   Maximum Force
FVP:   Force/Velocity proportionality

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

BL# CSX TSX VMX FMX FVP BPM EF2 ETR EMX
ksi ksi f/s kips [] ** k-ft (%) k-ft

 2 22.4 17.8 17.8 27 0.7 1.9 0.304 86.2 0.302
 3 22.1 16.3 16.9 27 0.7 48.0 0.303 89.3 0.312
 4 22.0 16.1 17.8 27 0.7 48.3 0.309 94.4 0.330
 5 21.9 15.9 17.2 27 0.7 48.3 0.308 89.6 0.314
 6 21.9 14.9 15.9 27 0.8 48.5 0.300 90.1 0.315
 7 22.3 15.5 17.6 27 0.7 48.7 0.302 95.8 0.335
 8 21.7 15.8 17.1 26 0.7 48.6 0.300 91.9 0.322
 9 21.9 14.9 17.2 27 0.7 48.7 0.296 90.0 0.315

 10 22.1 14.8 16.9 27 0.7 48.1 0.303 92.6 0.324
 11 21.4 14.2 16.3 26 0.7 48.5 0.296 91.5 0.320
 12 21.5 13.1 17.6 26 0.7 48.9 0.298 90.2 0.316
 13 21.6 14.0 17.0 26 0.7 48.6 0.295 90.5 0.317
 14 22.1 13.1 17.3 27 0.7 48.5 0.302 90.0 0.315
 15 21.3 13.0 16.7 26 0.7 48.9 0.300 90.6 0.317
 16 21.7 13.2 16.9 26 0.7 48.9 0.291 89.7 0.314
 17 21.8 12.6 17.0 27 0.7 48.6 0.295 89.0 0.311
 18 21.4 12.7 16.2 26 0.7 48.1 0.295 89.4 0.313
 19 22.2 13.0 17.4 27 0.7 48.5 0.301 91.1 0.319
 20 22.1 12.7 17.5 27 0.7 48.6 0.298 93.0 0.325
 21 22.0 11.8 17.2 27 0.7 48.5 0.299 92.2 0.323
 22 20.9 9.8 15.9 26 0.7 49.0 0.288 86.9 0.304
 23 20.6 9.9 15.6 25 0.7 48.4 0.286 89.7 0.314
 24 21.1 10.3 16.0 26 0.7 48.3 0.299 95.3 0.334
 25 20.2 8.9 17.0 25 0.7 49.2 0.279 84.4 0.296

Average 21.7 13.5 16.9 26 0.7 46.6 0.298 90.6 0.317
Total number of blows analyzed:  24

Time Summary
Drive 8 minutes 43 seconds 9:38:59 AM - 9:47:42 AM (1/23/2009)  BN 1 - 25
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Test date: 23-Jan-2009
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PDIPLOT Ver. 2008.2 - Printed: 2-Mar-2009
MACTEC Engineering and Consulting, Inc. - Case Method Results

EXELON VICTORIA - Boring B3252 (34.5'-36' sample)
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MACTEC Engineering and Consulting, Inc.
Case Method Results PDIPLOT Ver. 2008.2 - Printed: 2-Mar-2009

EXELON VICTORIA - Boring B3252 (34.5'-36' sample) Hammer ID: MEC22; Driller: R.LANDERS CME 550X (MACTEC)
OP: JNH Test date: 23-Jan-2009
AR: 1.22 in^2 SP: 0.492 k/ft3
LE: 40.00 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.70
CSX:   Max Measured Compr. Stress
TSX:   Tension Stress Maximum
VMX:   Maximum Velocity
FMX:   Maximum Force
FVP:   Force/Velocity proportionality

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

BL# CSX TSX VMX FMX FVP BPM EF2 ETR EMX
ksi ksi f/s kips [] ** k-ft (%) k-ft

 2 18.2 19.8 17.1 22 0.6 1.9 0.296 89.3 0.312
 3 19.3 18.8 17.3 24 0.6 47.0 0.299 87.3 0.305
 4 18.9 17.6 16.7 23 0.6 47.4 0.297 88.6 0.310
 5 19.0 17.7 16.6 23 0.6 46.9 0.291 85.8 0.300
 6 19.9 17.0 16.1 24 0.7 47.4 0.295 86.1 0.301
 7 19.7 15.3 15.6 24 0.7 46.9 0.295 88.2 0.309
 8 20.9 14.4 16.4 25 0.7 47.4 0.302 85.1 0.298
 9 20.5 14.2 15.4 25 0.8 47.7 0.301 87.7 0.307

 10 19.1 12.8 15.5 23 0.7 47.5 0.293 87.6 0.306
 11 19.8 13.3 16.1 24 0.7 47.3 0.300 87.0 0.305
 12 19.5 11.5 16.2 24 0.7 47.1 0.297 88.3 0.309
 13 19.8 11.8 16.0 24 0.7 47.6 0.294 85.3 0.299
 14 20.3 11.5 16.5 25 0.7 47.3 0.292 86.8 0.304
 15 20.0 11.0 16.7 24 0.7 47.3 0.290 86.7 0.304
 16 20.0 11.9 16.1 24 0.7 47.1 0.298 88.4 0.309
 17 19.1 11.8 16.3 23 0.7 47.6 0.300 89.8 0.314
 18 21.0 11.4 16.7 26 0.7 47.5 0.296 86.6 0.303
 19 20.6 11.1 15.9 25 0.7 47.5 0.292 87.7 0.307
 20 20.3 9.5 15.6 25 0.7 47.3 0.294 86.1 0.301
 21 20.0 8.8 16.6 24 0.7 47.6 0.295 86.6 0.303
 22 20.7 10.8 15.7 25 0.7 47.2 0.290 88.1 0.308
 23 19.9 10.4 16.8 24 0.7 47.3 0.300 94.4 0.330
 24 20.2 9.4 15.7 25 0.7 47.5 0.291 85.3 0.299
 25 21.1 9.5 16.6 26 0.7 47.1 0.299 85.9 0.301
 26 20.2 8.9 16.7 25 0.7 47.6 0.297 85.6 0.300
 27 18.5 9.5 15.1 23 0.7 47.2 0.294 89.6 0.314
 28 19.3 8.2 16.4 24 0.7 47.2 0.295 88.8 0.311
 29 19.8 7.5 15.3 24 0.7 47.2 0.291 87.1 0.305

Average 19.8 12.3 16.2 24 0.7 45.7 0.296 87.5 0.306
Total number of blows analyzed:  28

Time Summary
Drive 9:54:44 AM - 9:54:44 AM (1/23/2009)  BN 1 - 1
Stop 13 minutes 27 seconds 9:54:44 AM - 10:08:11 AM
Drive 34 seconds 10:08:11 AM - 10:08:45 AM  BN 2 - 29
Total time [0:14:01] = (Driving [0:00:34] + Stop [0:13:27])
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6 MACTEC 
Engineering and constructing a better tomorrow 

May 4, 2009 

Memorandum to File 

From: Jon Honeycutt, Staff Professional ~\J~ 

Reviewed By: Steve Kiser. Principal Professional 9J..,. 

Subject: Report orSPT Energy - Miller Drilling CME 75 Truck 
Hammer Serial No. 100 Automatic Hammer 
WORK INSTRUCTION No. 311 (DCN EXE9(7) 
Exelon Texas COL Project - Supplemental Investigation, Including UHS 
Victoria County. Texas 
MACTEC Project No. 6468-07-1777 

Jonathan Honeycutt, ofMACTEC Engineering and Consulting, Inc. (MACTEC), 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 

Energy measurements of this drill 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 28, 2009, during drilling of 
Boring B3131 (Offset) at the referenced site. The testing was perfonned by Jonathan Honeycutt 
from approximately 10:47 AM to 11:56 AM (ET) on January 28 under cloudy skies with a 
temperature of about 40 degrees Fahrenheit. The boring was drilled with personnel and 
equipment from Mi11er Drilling. The drilling equipment consisted of aCME 75 model truck· 
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. Jason Cook. 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. K983 and K0686) and strain gages 
(Serial Nos. A W#75/1 and A W#75/2). A steel drill rod. 2·feet long and instrumented with 
dedicated strain gages, was inserted at the top of the drill rod string immediately below the SPT 
hammer. The inserted rod was also instrumented with two piezoresistive accelerometers that 
were bolted to the outside of the rod. The instrumented rod insert had a cross-sectional area of 
approximately 1.22 square inches and an outside diameter of approximately 1.75 inches at the 
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SPT Energy Measurements - Exelon Texas COL Project 
Suppfementollnvestigation. I"eludi"g UHS 
MACTEC Project No. 6468-07-/777 

May 4.2009 

Page 2 

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 approx imately 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 - SPT energy measurements were made on January 24, 25 , 26, and 27, 2009, 
during drilling of Boring B313 1 at the referenced site. The testing was performed by Jonathan 
Honeycutt from approximately 8:40 AM to 10:24 AM (ET) on January 24 under cloudy skies 
with a temperature of about 60 degrees Fahrenhe it, from approximately 10:37 A.M. to 10:45 AM 
(ET) on January 25 under cloudy skies with a temperature of about 65 degrees Fahrenheit, from 
approximately 5:49 P.M to 5:56 P.M. (ET) on January 26 under cloudy skies with a temperature 
of about 60 degrees Fahrenheit, and from approximately 9:54 A.M. to 10: 17 A.M (ET) on 
January 27 under cloudy skies with a temperature of about 65 degrees Fahrenhe it. The boring 
was dri lled with personnel and equipment from Miller Drilling. The drilling equipment consisted 
of aCME 75 model truck-mounted drill rig with an SPT automatic hammer. The drilling tools 
consisted of NW-J-s izcd drilli ng rods and a 2-foot long sp lit tube sampler. Mud rotary drilling 
techniques were used to advance the boring. The drill rig operator during sampling was Mr. Jason 
Cook. Energy measurements were recorded during sampling at the depth intervals shown in Table 
3. 

The energy measurements were perfonned with a Pi le Driving Analyzer (PDA) model PAX 
(Serial No. 3622L), and calibrated accelerometers (Serial Nos. K990 and KI050) and strain gages 
(Serial Nos. NW#146/ 1 and NW#146/2). A steel drill rod, 2-feet long and instrumented with 
dedicated strain gages, was inserted at the top of the dri ll 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 
approx imately 1.43 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 dimens ions could not be observed. 

We note that additional energy measurements were recorded on January 26, 2009 during the 
drilling of Boring B3 I 31. The additional sample depth intervals tested were 378.5 to 380 feet , 
388.5 to 390 fee t, and 398.5 to 400 feet. During this testing, it was noted by the fie ld engineer 
that the hammer performance was nor consistent and the transferred energy (EFV) was relatively 
low. Data from these sample intervals was not included in the analysis performed herein. Please 
refer to the Non-Conformance Report (NCR) No. 33 fo r additional infonnation on these sample 
intervals and bammer performance. Testing was resumed at a depth of 400.6 to 402.1 feet after 
adjustments to the hammer were made, and the energy appeared consistent with other samples. 

Calibration Records 

The calibration records fo r a ll the above are filed in DCN EXE 918. 
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Calculations for EFV 
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The work was done in general accordance with ASTM 0 4633-05. The strain and acce leration 
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 F(I) • V(I) • dl 

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

The EFV method of energy calcu lation 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 
are tabulated in the attached POIPLOT tables and are also shown graphically in the POI PLOT 
charts. 

Calculations fo r 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 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, max imum 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 ind ividual 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 the 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 
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than what is shown on the boring logs. 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 sbown in Table I below for each 
rod size tested. The corresponding energy transfer ratio of the SPT hammer system 
is also shown. 

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

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

Range of Average Energy Transfer 
Rat;; (ETR)-

AW-J 276 to 291 79% to 83% 
NW-J 282 to 310 81% to 89% 

• 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 Average Energy Testing Results for Each Rod Size 

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

AW-J 285.2 81.5% 
NW-J 296.7 84.8% 

Average of All 292.2 83.5% Rod Sizes 

Attachments: Page 5 Table 3 - Summary ofSPT Energy Measurements - 1 Page 
Page 6 Work Instruction No. 311 - DeN EXE917 - I Page 
Pages 7 - 11 Record ofSPT Energy Measurement - 5 Pages 
Pages 12 - 33 PDlPLOT Output - 22 Pages 
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TABLE 3 
SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM 1>4633-05) 

Exelon Texas COL Project - Supplemental Investigation, Including UHS 
Victoria., Texas 
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26 

AveraEc for AW-J RodJ: 
11-21-25 I 57 
41 - 2613" 66 
7-16-24 48 
9-15-23 45 
16-17-25 I 59 

Avera£c for NW-.J Rods: 
Total Avenft for Rtf:: 

1! ::. · ~ • • 
~ > ~ '-:;; $ Ii. .IS 
~ h'"-l ~ 
~t:' ~ • • > 0 
<'" 

276 
288 
283 
291 
281 

285.2 
296 
287 
282 
310 
310 

296.7 
292.2 

• · .. o!! ~ • • 
• > « <~ ~ · ~ .... ~ 
£ic~ 
• • 
o " .. ~ 
78.9% 
82.3% 
80.9% 
83.1% 
80.3% 
81.S·1i. 
84.6% 
82.0% 
80.6% 
88.6% 
88.6% 
84.8% 
83.5-;. 

-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. 
EFY:: EMX • 1000 1bs1kip. where EMX equals the maximum transferred energy measured by the PDA (see attached PDA data). 
~nergy 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 EFV and ETR values may differ slightly and insignificantly from those in the PDlPLOT tables due to roundoff. 
~Encrgy test d 328.5' - 329.25' concluded prior to co"!-pletion ofSPT due to hammer complications. 

Prepared By: .., Date: ~ "' <t 'Checked By: Dale: <; -'\-.' 

~ 
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. Work Instruction No. 311 Exelon COL Victoria Site MACrBC Engineering and Consulting, Inc. MACrBC Project 6468-07-\777 "0,, \ 1tL! O'l Issued To: sre's;IGter !md.Jonatbw HoPeycutt Rev. No. Is.uedBy: ~;ti ~ ~\V~'lt:!~~ pat., 'IrL!oj I \ rl.~~~ -r.: l"l..b\~~ 
Valid From: 

, . . 

Applieable Tedmical Procedures or Plans, or other reference: 1. Geoteclmical WOIk Plan (CUIrall: nMsion; a ... "ail.able at Site Office), and 2.· ASTM D 4633-05 (copyattach.d.). 

Q .. 

1 
Specific Instructions (note attachments where necessary): Perform energy measurements for each drill 
rig on site in accordance with AS1M 1>4633-05. Corisuh with Site Manager as to schedule for perl"orming 
the~. Hamnv:r weigb1& have been checked by site pc:rsonnel. and records will be available on 
site. All rigs are using automatic hammer systems. Confum that automatic bammer system is being 
operated within manufacturer's recommendations or in a typical operating fashion as observed from 
watching one or two SYI' measurements prior to measuring energy. Cleek. each drill rig using all 
hammerJrod comlrinmoos that it will be using. Depths fur m.asuremonts should be coon\inoled with the 
Site Manager. See Site Ma:oap for cunent boring logs afboles drilled and use these to plan most effective 
field ~ program. Submit copies of calibration records for equipmmt to Project Principal fur 
review prior to beginning work on site. *' 

Specific. QuaJitv AssUt1lDt:e Proc.edures Applicable: QAP 20-1; QAP 25-1; QAP for Reporting 
Nuclear-Related Defects, or Nonoompliances, per Federal hgulation 10CFR21 and Section 306 oftbe 
EnttgyReorgani:z:ati.on Act of 1974. Current revisions apply. _ 
Hold Point! or Witneu Poigts: None 

All records .shall be considered O"A Records. Reviewed and Approved by: (Note: Only one signature is required for issUance) 'Project Manager: 
Date: _______ _ Project Principal Engin=. 
Dato= __ .--__ ~ So. M.aDage<ICoonli ~:2'::;;_62~~tC_~~~QS\-:J~== Dale; -.L4i \....,J1d"-O_1\--~ bges: 1 mus at1achmmn 

Da: EX£217 Att>chmenu, ASTM D 4633-05 

t. 

or mstrUctioD. ·0.311 
Exelou COL Victoria Site MACTEC Engineering and Consulting, Inc. MACTEC Project 6468..Q7-1i77 

... - .. 

Rev •• o. Q 

Issued. Ttl: §te'? IGor Di lTl!tb'P Hopeycutt 
ue4B': Th~~El tb W,;»¥rl 

Valid Fro \ \ \1..\t6 Date; '1'1.1 ~, .. 
To: n .. b\\C13 , 

l T. Description: Perform SPT Energy Measurements 

·'Pplicable Technical Procedum 91' Pta1ll. or otDer ooreace: 1. ~cal WOlkPlan(cum:atrevmon; a\'3ilable at Site Office), and 2. ASTM D 4633-05 (copy attach:cl) . . 
Redic Instrumons (note IUclnJv:ms where Decasary): Perfotme:ne:rgy ~ for each drill 

rig on site in aa:ordance wUh AS'IM D-4633-OS. CoDsoh with Site Mmager as to scbedule fa: performing 
1he measuremai!I. Hammer weight.$ have been c1lec¥J:d by site persoanel. 8Jld rtamis will be available on 
site. All rigs axe using "utomatic hammer systans. CoDfDm 1ba1 aulOJDatie hammrz system is being 
open1ed 'witbiD mmu~s recommendations or in a typical opmting fashiom as observed from 
watc.biDg ODe or two Sl'T ~ prier. to mea5Ul'iDg eocrgy. Cleek each drill rig using an hammer/rod combiDatic:m tbst it ~ ill be usiug. Deptbs fur ~ should be c:con1iIJItcd wilh the 
Sile Manager. See Slte MImaga" fOl' CUIrCDl boriD& lop of holes drllled aDd use these to plan most effective 
fidd me:asuremeat program. Submit copies of calibration rtCOrds foy ~ to Project Principal fat 
l'e'Yiew prior to beginning work. ou site. ... - -- - .. -

__ -----~s:pega=· ':)~Instru~~eti:O:ll~':<DDte"'8t'tadjjjjenIS \It'here necessary): Confirm with Site Manager that approval of 
~'ipmem calibration records bave been m:eivai prior to begi1ming field testing. If uuexpected 
con4itiom are eDCountered tlw affect mc:asuremtll1s, coutact Site Manager or Project Principal 
immediately. 

Report Format: PRpare staDdard. report iII a.ceoniaDce with A.SlM D 4633 requirements. Spedftc antit\, Assurance Procedures RPUeab\e: QAP 2()'1; QAP 25-1; QAP for Reporting 
uc.lear-Rdated Defect;, or Noncompliancts. per Federal bgulatian 10CFlUl and Section 306 of the 

Enagy ~OD Act ofl914, Curreot revisions apply. ' .. 

shall be coDSidered A bcords. ltc¥iewed and. Approved by: (Note: Only one sip.l1Ure is required for issuance) 
. . . ~ject Manager. 

Date: ______ _ Project Principal Engineer: 
Date: Site MlDagerJCoord.instor: _~, ___ r9!E::::::::J~~~~~~~__ e: =='-'1.01.'-1....;.11:°=,===== 

Pa~: 1 plus Jt!arbmcm ~ . ' EKE9l? Atbe e : ASTM D 4633-05 
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PROJECT: 
LOCATION: 
PROJ£CT NO.: 
OAre 
WEATtiER: 

INSPECTOR: 
DRlWNG COMPANY: 

BORING NUMBER: 
DEl"TW 0fUUEO: 
TIME DRIVEN: 

RtG OPERATOR: 
HAMMER Of'EAATOR: 
PDA pAt( SERIAL HO.: 
rNSTR. ROO AREA: 
ACCEL SERlAL NOS,.: 
STRAIN SERIAL NCIS.: 

t1MACTEC 
2801 YORKMONT ROAD. surre 100 0 CHARLOnE, NC 28208 

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

RECORD OF SPT ENERGY MEASUREMENT 
GENERAL INFORMATION DRILl. RIG OATA "'- """" CMJ! 
Victorhl. Texas """'" "7,-
648&-07·1777 SERlALNO.: f on , U .'" ~ IWoIMER TYPE: <4, ./" 1/." ,s:;. (' £, . / ROPE cotmITlQt.I; NlA 

-:S" ROO SIZE: , NO. OF SHEAVES: NIA 

BORING DA.TA 
0,713 

V.", ,, , 
", """ - 1' .. 00 .... 
-:S , c.,.o lc:. 

NIA 

3622' t. 2~ . )v.t 
I-IIS ' 1(7''''' 3 {4H - 10 68' 

7S- /IW 1/ 
OAMPU .PT 
DEPTH N-VALUI! 

""" , ... 
f i!., - 9< 7 - 7-7 . 
9 .,-. 7 · /,1(.'7 r - s;>- 1/ 

~Q. :)_ <:" 1.' 'l- f4 - ;, 

.n-· <. - r <, ;t 1( . ~ 7 - .-?y 

to.) .01. 7- T- 7- '/ 

REMARKS: 

SPTE<w;yT ....... Fann,ReY O 11131OC1 

1 
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6MACTEC 
2801 YORKMONT ROAD, SUITE 100 0 CHARLOTTE, NC 2820B 

Telephone: (704) 357-8600 J Facsimile: (T04) 357-8638 

RECORD OF SPT ENERGY MEASUREMENT 
GENERAl INFORMATION DRILL RIG DATA 

PROJECT: ex_ -- ",.., LOCAnoo: Victoria, TaKaS MOO'" -,r 
~ECTNO.: 6468-07-1777 SERlALNO.: /IV 
OATE: 1/~1f 1~«J&f HAMMERTYn: 

!wEATHER: ~o"F C/, ... o :Sk·~s ROPE CONDfTlON: "fA 
INSPECTOR: -:S"'i ROD 8I%E.: AN-:'-DRlWNO COMPANY: M.dltA NO. OF SHEAVES: "fA 

BORING DATA 
!lORING NUMBER; IT 31:51 
DEPTll 0RiU..ED: v.".,~:c<..> ~ 
TIME DRIVEN: 7,'t1'O""" - /I:lTD .-<j ...... 
RIG OPERATOR: -S.c,..k 
HAMMER OPERATOR: NfA 
POA PAKSERlAL NO.: 36m 
INSTR. ROO AREA: 1, .If 3 . • 
ACCEL SERIAl. NOS.: >f?-kff. JO.V· ,<",0 
STRAIN SERIAL NOS.: I¥-EoN ...... / ? 

SAW'I.E ..,. 
"""'" "'AWE " ... ,.'" 

"'316'- 311·5- " - .2. I -.zy-
,/ 

-::SNI1 +- 3:18·nj.-- "0 </- .,2t.h·'" 
/~,,? )} 

f/~'l7 

REMARKS: - r 
pJ!!,A,/; MI4 -/-1'",,../ -I- .s~t!. ,..3...2'" r - 3 ~c> """*S'....,-;;~;...AhD . ;-. 7 --0 .l::::> U$ h> -7' .... "'<4. ;r:::'''7tJhir:""" So· 
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PROJECT: 

1.000TlON: 

PROJECT NO.: 

DATe: 

WEATHER: 

INSPECTOR: 
DRilliNG COMPANY: 

BORlNGNUM8ER: 

DEPTH DRILLED: 

IMEDRIVEH: 

RIG OPERATOR: 

HAMMER OPERATOR: 

POA PAl< $ERIAl...NO.: 

INSTR. ROD AREA: 

ACCEL SERlAI. NOS~ 

STRAIN SERIAL NO$~ 

REMARKS; 

a'MACTEC 
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 DRILL RIG DATA 
Exelon MAKE, eM" 
Victoria, Te)(as MODEL.: 7S-
646&-07·1 Tn SERlALNO.: /UO 

1/2~/.?ot>9 HAMMER TYPE: "" r:,S-DF- C'/o,,~ .sk,if ROPE COMomON: N/A 
~M< ROD SIZE: H"''' 

V\\,!J.VL NO. OF SHEAVES: N/A 

BORING DATA 
lS'313 ( 

\r~i\;6'" S 
a; ct:> tA. ....... - '(; ~., ...... 

-::l:c., l., 
NlA 

3622L 
, ./f'l ;,.. 

, 
'" -~". 4S!' lit/H-" 

I S', AI"", I .. 
'''''''-' "" ""'" N-VALUE 

{!HI) '''''' 
"38· ~ - J39. ~ 7-1' - ~~ 

-- I"J_ • _ ~._ J • 
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PROJECT: 

LOCATION: 
PROJECT NO.: 

OATI:: 

iwEATHER: 
ItiSPECTOR; 

DRIl..1JNG COMPANY: 

BORING NUMBER, 

"""" """"'" TIME DfUIIEN: 

RIG OPERATOR: 
HAMMER OPERATOR: 

PO" PAX s.eRlAL NO.: 

IHSTR. ROO AReA: 

ACCa. SeRIAL NOS.: 
STRAItt SERIAL NOS.: 

-¥ 

"* 

·MACTEC 
2801 VORKMONT ROAD, SUITE 100 0 CHARLOTIE, NC 28208 

Telephone: (704) 357·8600 I Facsimi le: (704) 357-8638 

RECORD OF SPT ENERGY MEASUREMENT 
GENERAL INFORMATION DRILL RIG OATA 
Exelon ""'" C-f1fE.. 
Victoria. Texas MODEL: 7~ 6468-(17-1 m SERIAl NO.: , 

I ~ HAMMER TYPE: "" v 
ROPECONOITIOH; NIA :::s-oM. ROO SIZE: ,vw:s 
NO . OF SHEAVES: NlA 

BORING DATA 
r:?3f3i " .. :~, , . ... :~ pN'l 
~c. 

NIA 
3622L 

1.1,13 ;~ ~ 

... ~11h "" '''AM ........ "" 
""'" ... ,""" ,.., 

"" :n ... , . C7ro If- :;"·2j 

31:1.$'"- 3Fo "-"0' :2~ 
-jI- 31.r_ ~ . -iw7> •• '0' 2r 

6'1:1 .," - Yo.;!./ 19- ;>-·::n 

REMARKS ,+ OSPNi 3 7JY.r .~ ~¥#<". ;;io ..... ;Z'W{r -rn_51"'</l... 
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PROJECT: 

lOCAllOH: 

PROJECT NO.: 
OATE: .... """ 
ItiSPECTOR: 

0RlL..LIHG COMPANY: 

BORING HUMBER: 
DEPTJt DRIU..ED: 
Trr.u:: DIUVEH: 
RIG OPERATOR: 
HAMMER OPERATOR: 

PDA PAl!. SERIAL NO.: 

ltam ROD AREA.: 
ACCEL SERiAL N05..: 
STRAIN SERIAL NDS.: 

REMARKS: 

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

Te/ephooe: (704) 357-8800 I Facslmfle: (704) 357-8638 

RECORD OF SPT ENERGY MEASUREMENT 
GENERAL INFORMATION ORJU RIG OATA 
Exelon """" ... 
VIctoria, Texas 

. 
MOOa..: 

6488-07-1 Tn SERlALHO~ 1<0 ,/.!7/./' .. '1 HAMMER TYPE: ih.h\ 
'f'''F -"""'" , ROPE CONDn'lON: NJA -os".>! ROD SIZE: Nw':r IM ,-U-V\. NO. Of SHEAVES: NJA 

BORING DATA 
£3313/ 

" ;., , 
T":Lo '/'.'iJO .... 
. '" " c...'c 

NJA 
3622l 

I f/; 
~3' Wf" >f~ -lmJ'O 
''''/01'....1 I 

SAM"" '" """ NNAl..UE "..., "pOI 
lfl>~ ? - f., 9 /~-/ ~-2 f-

~ ~"C t, 't-- ~ rl ,J ... I .... - -, _N'¢'\'_;-re;;....., ................. -
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10 

N 15 

" m 
b 
• 

20 

25 

30 

o 

o 

&'ll 

CSX (ksi) 
Max Measured Compr. Slress 

10 20 30 

) \ 

i 
1 

) ) 

r- - r-
9 18 27 

TSX (tal) 
Tension Stress Maximum 

MACTEC Engineering and Consulting, Inc.· Casa Method Results 

EXELON VICTORIA - OFFSET Boring 83131 (40.5'-42' sample) 

BPM(OO) 
Blows per Minute 

400 20 40 60 800 

Y' 

t----
'~ 

.-

- -
36 0 5 10 15 20 0.0 

VMX(lIe) 
Maximum Velocity 

Test dale: 26-Jan-2009 

ETR((%» 
Energy Transfer Ratio 

25 50 75 100 

\ 
I 

I 

~ 

- -
0.1 0.2 0,3 0.4 

EMX (k-n) 
Max Transferred Energy 




