GEOTECHNICAL BORING LOG

ZMACTEC

SHEET 3 OF 3
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: S. Woodham
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3288 | DRILL METHOD: Mud Rotary | SAMPLE METHODS: SPT 0 HR. ND
GROUND SURFACE ELEV.: 80.2ft (NAVDSS)| NORTHING: 13,413,286 US ft (NAD83)| EASTING: 2,601,039 US ft (NADS3)| 24 HR. ND
TOTAL DEPTH: 151.0ft | DRILL MACHINE: CME 550 X | DRILLER: R. Landeros (MACTEC ATL) | HAMMER (ID): 140 Ib. Auto (MEC 22)
DATE STARTED:  /7/09 | COMPLETED: wa/09 | CASING DEPTH: NIA | BITS USED: 2 15/16" Roller Cone Bit
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ZMACTEC

GEOTECHNICAL BORING LOG

Prepared By W DD oate_B"[0-0F

Checked By KAW Date_ 8 10-09
SHEET 1 OF 3
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: R. Clark
| SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3289 ]DRII.LME“IOD:HMM [mmuons:m 0 HR. ND
| GROUND SURFACE ELEV.: 80.4 ft (NAVD“)IWNG: 13,413,160 USRM[ EASTING: 2,600,933 USft(NAD83)| 24HR.  ND
TOTAL DEPTH: 150.0 ft IDRILLHACH!E:CHE“CTM IDNLLER.DMMEC!ML} [mnu) 140 Ib. Auto (MEC 12)
DATE STARTED:  3/6/09 | cOMPLETED: 37109 | CASING DEPTH: 10.0 ft | BiTS USED: 2 7/8" Drag Bit
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ZMACTEC

GEOTECHNICAL BORING LOG

SHEET 2 OF 3
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: R. Clark
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3289 | DRILL METHOD: Mud Rotary | samPLE METHODS: SPT O HR. ND
GROUND SURFACE ELEV.: 80.4ft wvnu)lmna: 13,413,160 USII(NAM)I EASTING: 2,600,933 US ft (NAD83)| 24 HR. ND
TOTAL DEPTH: 150.0ft | DRILL MACHINE: CME 45 C Track | DRILLER: D. Rhodes (MACTEC RAL) | HAMMER (ID): 140 Ib. Auto (MEC 12)
DATE STARTED:  3/6/09 | coMPLETED: 3/7/09 | CASING DEPTH: 10.0 ft | BITS USED: 2 7/8" Drag Bit
ELEV. |DEPTH| BLOW COUNT BLOWS PER FOOT SAMP. ; SO AND
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ZMACTEC

GEOTECHNICAL BORING LOG

SHEET 3 OF 3

BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: R. Clark
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3289 | DRILL METHOD: Mud Rotary | SAMPLE METHODS: SPT 0 HR. ND
GROUND SURFACE ELEV.: 80.4ft (NAVDSS)] NORTHING: 13,413,160 US ft (NAD83)| EASTING: 2,600,933 US ft (NADB3)| 24 HR. ND
TOTAL DEPTH: 150.0ft | DRILL MACHINE: CME 45 C Track | DRILLER: D. Rhodes (MACTEC RAL) | HAMMER (ID): 140 Ib. Auto (MEC 12)
DATE STARTED:  3/6/09 | compLETED: 37109 | CASING DEPTH: 10.0 ft | BITS USED: 2 778" Drag Bit
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SN‘T" b SOIL AND
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ZMACTEC

GEOTECHNICAL BORING L
Propared By M Date_0 |10 4

EXELON COL BORE VICTORIA PHASE lILGP! EXELON COL.GDT /1009

Checked By _ KAW Date $+10-09
SHEET 1 OF 6
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: B. Mabie
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3290 | DRILL METHOD: Mud Rotary | SAMPLE METHODS: SPT 0 HR. ND
GROUND SURFACE ELEV.: 80.5ft (NAVDSS)| NORTHING: 13,413,567 US ft (NADB3)| EASTING: 2,601,256 US ft (NADS3)| 24 HR. ND
TOTAL DEPTH: 300.0ft | DRILL MACHINE: CME 550 | DRILLER: L. Carter (MACTEC ATL) | HAMMER (ID): 140 Ib. Auto (CME-08)
DATE STARTED:  2/21/09 | COMPLETED: 2/24/09 | CASING DEPTH: 5.0 ft | BITS USED: 4" Drag Bit
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ZMACTEC

GEOTECHNICAL BORING LOG

) SHEET 2 OF 6
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: B. Mabie
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3290 | DRILL METHOD: Mud Rotary | SAMPLE METHODS: SPT OHR. ND
GROUND SURFACE ELEV.: 80.5ft (NAVD8S)| NORTHING: 13,413,567 US ft (NADB3)| EASTING: 2,601,256 US ft (NAD83)| 24 HR. ND
TOTAL DEPTH: 300.0ft | DRILL MACHINE: CME 550 | DRILLER: L. Carter (MACTEC ATL) 7|mm:mhmmus-m
DATE STARTED:  2/21/09 | COMPLETED: 2124/09 [cmuenenu:sg | BITS USED: 4" Drag Bit
ELEV. |DEPTH BLOW COUNT BLOWS PER FOOT SAMP.
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ZMACTEC

GEOTECHNICAL BORING LOG

_ SHEET 3 OF 6
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victorla, TX | GEOLOGIST: B. Mabie
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (f
BORINGNO.. B-3200 | DRILL METHOD: Mud Rotary | SAMPLE METHODS: SPT 0HR. ND
GROUND SURFACE ELEV.: 80.5ft (NAVD8S)| NORTHING: 13,413,567 US ft (NADB3)| EASTING: 2,601,256 US ft (NAD83)| 24 HR. ND
TOTAL DEPTH: 300.0ft | DRILL MACHINE: CME 550 | DRILLER: L. Carter (MACTEC ATL) | HAMMER (ID): 140 Ib. Auto (CME-08)
DATE STARTED:  2/21/09 | COMPLETED: 2/24/09 |msmanmu:uvn | BITS USED: 4" Drag Bit
ELEV. |DEPTH|  BLOW COUNT BLOWS PER FOOT SAMP. L
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GEOTECHNICAL BORING LOG

ZMACTEC

SHEET 4 OF 6
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: B. Mabie
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3290 | DRILL METHOD: Mud Rotary | SAMPLE METHODS: SPT 0 HR. ND
GROUND SURFACE ELEV.: 80.5ft (NAVDES)| NORTHING: 13,413,567 US ft (NADB3)| EASTING: 2,601,256 US ft (NADS3)| 24 HR. ND
TOTAL DEPTH: 300.0ft | DRILL MACHINE: CME 550 | DRILLER: L. Carter (MACTEC ATL) | HAMMER (ID): 140 Ib. Auto (CME-08)
DATE STARTED:  2121/09 | COMPLETED: 2/24/09 | CASING DEPTH: 5.0 t | BITS USED: 4" Drag Bit
ELEV. |DEPTH| BLOW COUNT BLOWS PER FOOT SAMP. L
m | ®m [ose|osn|ose |9 2 49 6 8 10| NO : SO AND ROCK DESCRIFTION
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T 1 | | Jesanugs.s&snss b ks proe +r dense, wet, fino o fines, strong HC!
e i T O £ reaction, race orange staining
4180 1085 | | [ 1m0 _ RO,
TR0 O R GRADED SARD T8, whis (VR 1L
™ 5 vory donse, moist, fine to modium o
-+ = zonos, strong HCI reaction

I.l.l L l- T

| 2085 S—

19 21 35 2085 1 yellow (10YR 7/8), wot, woak HCI reaction,
T calcium carbonate nodules
+ :

A k7] 52 . 2185 & light gray (10YR 7/1), no HC! reaction, no
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ZMACTEC

GEOTECHNICAL BORING LOG

SHEET 5 OF 6
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: B. Mabie
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3290 | DRILL METHOD: Mud Rotary | SAMPLE METHODS: SPT OHR. ND
GROUND SURFACE ELEV.: 80.5ft (NAVDSS) NORTHING: 13413,567 US ft (NAD83)| EASTING: 2,601,256 US ft (NAD83)| 24 HR. ND
TOTAL DEPTH: 300.0ft | DRILL MACHINE: CME 550 | DRILLER: L. Carter (MACTEC ATL) | HAMMER (ID): 140 Ib. Auto (CME-08)
DATE STARTED:  2/21/09 | COMPLETED: 2124/09 | CASING DEPTH: 5.0 # | BITS USED: 4" Drag Bit
- ¥
ELEV. |DEPTH|  BLOW COUNT BLOWS PER FOOT lw]f 5 —p—
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ZMACTEC

GEOTECHNICAL BORING LOG

SHEET 6 OF 6

BECHTEL NO.: 25352 [MACTEC NO.: 6468-07-1777

| COUNTY: Victoria, TX | GEOLOGIST: B. Mabie

SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3290 | DRILL METHOD: Mud Rotary | SAMPLE METHODS: SPT 0 HR. ND
GROUND SURFACE ELEV.: 80.5ft (NAVDS8)| NORTHING: 13,413,567 US ft (NADS3)| EASTING: 2,601,256 US ft (NADS3)| 24 HR. ND
TOTAL DEPTH: 300.0ft | DRILL MACHINE: CME 550 | DRILLER: L. Cartor (MACTEC ATL) | HAMMER (ID): 140 Ib. Auto (CME-08)
DATE STARTED: 2/21/09 | COMPLETED: 2/24/00 | CASING DEPTH: 5.0 ft | BITS USED: 4* Drag Bit
ELEV. |DEPTH| BLOW COUNT BLOWS PER FOOT SAMP. L
m | m |osn|ose|ose|? 2 49 60 80 10| NO. ~ il SRR
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EXELON COL BORE VICTORIA PHASE IILGPJ EXELON COL.GDT 81009
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GEOTECHNICAL BORING LOG

COLGDT 1009

EXELON COL BORE VICTORIA PHASE LILGP) EXELON

ZMACTEC N .
Chocked By 1AW Date__8-10-0%
_— SHEET 1 OF 3
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: R. Harwell
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORINGNO.: B-3201 | DRILL METHOD: Mud Rotary | SAMPLE METHODS: SPT 0 HR. ND
GROUND SURFACE ELEV.: 80.2ft (NAM)[W: 13,412,951 I.ISR(NAD‘S)l EASTING: 2,600,556 US ft (NAD83)| 24 HR. ND
TOTAL DEPTH: 150.1ft | DRILL MACHINE: CME 55 Track | DRILLER: T. Hahn (MACTEC RAL) | HAMMER (ID): 140 Ib. Auto (MEC 21)
DATE STARTED:  ¥7/09 | COMPLETED: 3009 | cASING DEPTH: 15.0 | BITS USED: 3" Drag Bit
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GEOTECHNICAL BORING LOG

ZMACTEC

SHEET 2 OF 3 _
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: R. Harwell
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3291 | DRILL METHOD: Mud Rotary | SAMPLE METHODS: SPT OHR. ND
GROUND SURFACE ELEV.: 80.2ft (NAVDSS) NORTHING: 13,412,951 US ft (NADB3)| EASTING: 2,600,556 US ft (NADB3)| 24 HR. ND
TOTAL DEPTH: 150.1ft | DRILL MACHINE: CME 55 Track | DRILLER: T. Hahn (MACTECRAL) | HAMMER (ID): 140 Ib. Auto (MEC 21)
DATE STARTED: 3/7/09 | COMPLETED: %9/09 | CASING DEPTH: 15.0 ft | BITS USED: 3" Drag Bit
ELEV. |DEPTH| BLOW COUNT BLOWS PER FOOT ~ |same. L
® | m [osn[ose]osm]0 2 #© o o 10N mg SOIL AND ROCK DESCRIPTION
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ZMACTEC

GEOTECHNICAL BORING LOG

R SHEET 3 OF 3
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: R. Harwell
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3291 | DRILL METHOD: Mud Rotary | sAMPLE METHODS: SPT 0 HR. ND
GROUND SURFACE ELEV.: 80.2ft (NAVD88) NORTHING: 13,412,951 US ft (NADS3)| EASTING: 2,600,556 US ft (NADS3)| 24 HR. ND
TOTAL DEPTH: 150.1ft | DRILL MACHINE: CME 55 Track | DRILLER: T. Hahn (MACTEC RAL) | HAMMER (ID): 140 Ib. Auto (MEC 21)
DATE STARTED:  3/7/09 | COMPLETED: 3/9/09 | CASING DEPTH: 15.0 f | BITS USED: 3" Drag Bit
ELEV. |DEPTH| BLOW COUNT BLOWS PER FOOT SAMP. L ,
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GEOTECHNICAL BORING LOG

ICTORIA PHASE IILGP) EXELON COL.GDT 102009

EXELON COL BORE V

ZIMACTEC R w78
Checked By PRAA Date ([_/loloq
) SHEET 1 OF 4
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: S. Woodham
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3292 | DRILL METHOD: Mud Rotary | SAMPLE METHODS: SPT 0 HR. ND
GROUND SURFACE ELEV.: 80.5ft mvnuﬂuonmns: 13,413,352 usn(mou)lmnm: 2,601,080 US ft(NAD83)| 24 HR ND
TOTAL DEPTH: 1749ft | DRILL MACHINE: CME 550 X | DRILLER: R. Landeros (MACTEC ATL) | HAMMER (ID): 140 Ib. Auto (MEC 22)
DATE STARTED:  3/5/09 | comPLETED: /6109 | CASING DEPTH: 9.0 f | BITS USED: 2 15/16" Roller Cone Bit
ELEV. |DEPTH|  BLOW COUNT BLOWS PER FOOT SAMP. ; o Ao o
m | m |ose|ose|ose |9 2 4 6 8 10| NoO. P4 ROCK DESCRIPT
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ZMACTEC

GEOTECHNICAL BORING LOG

BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777

| COUNTY: Victoria, TX | GEOLOGIST: S. Woodham

SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS

BORING NO.: B-3292 | DRILL METHOD: Mud Rotary

| samPLE METHODS: SPT

GROUND SURFACE ELEV.: 80.5ft (NAVDS8)| NORTHING: 13,413,352 US ft (NADS3)| EASTING: 2,601,080 US ft (NADB3)

SHEET 2 OF 4
GROUND WATER (ft)
O HR. ND
24 HR. ND

TOTAL DEPTH: 1749ft | DRILL MACHINE: CME 550 X

| DRILLER: R. Landeros (MACTEC ATL) | HAMMER (ID): 140 Ib. Auto (MEC 22)

DATE STARTED:  3/5/09 | compLETED: /6/09

| CASING DEPTH: 9.0 ft

| BITS USED: 2 15/16" Roller Cone Bit

ELEV. |DEPTH| BLOW COUNT
() () | osn | o5t | Osh

BLOWS PER FOOT

NO.

®

Q0 r

SOL AND ROCK DESCRIPTION

14 19 28

EXELON COL BORE VICTORIA PHASE IIL.GP) EXELON COL.GDT 1020009
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strong HCI reaction on calcium carbonate nodules
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ZMACTEC

GEOTECHNICAL BORING LOG

SHEET 3 OF 4
BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: S. Woodham
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3292 | DRILL METHOD: Mud Rotary | samPLE METHODS: SPT 0 HR. ND
GROUND SURFACE ELEV.: 80.5ft (NAVDSS)| NORTHING: 13,413,352 US ft (NADS3)| EASTING: 2,601,080 US ft (NADS3)| 24 HR. ND
TOTAL DEPTH: 1749ft | DRILL MACHINE: CME 550 X | DRILLER: R. Landeros (MACTEC ATL) | HAMMER (ID): 140 Ib. Auto (MEC 22)

EXELON COL BORE VICTORIA PHASE 1IL.GPJ EXELON COL.GDT 1072009

DATE STARTED: 3/5/09 |00llPLEI'ED- 36/09 Imm:oon |BITBUSED:21GI‘16‘ROI!'QOMBR
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ZMACTEC

GEOTECHNICAL BORING LOG

SHEET 4 OF 4

BECHTEL NO.: 25352 | MACTEC NO.: 6468-07-1777 | COUNTY: Victoria, TX | GEOLOGIST: S. Woodham
SITE DESCRIPTION: Exelon Texas COL Project - Supplemental Investigation, Including UHS GROUND WATER (ft)
BORING NO.: B-3292 | DRILL METHOD: Mud Rotary | samPLE METHODS: SPT 0HR. ND
GROUND SURFACE ELEV.: 80.5ft (NAVDSS) NORTHING: 13413,352 US ft (NAD3)| EASTING: 2,601,080 US ft (NAD83)| 24 HR. ND
TOTAL DEPTH: 1749#t | DRILL MACHINE: CME 550 X | DRILLER: R. Landeros (MACTEC ATL) | HAMMER (ID): 140 Ib. Auto (MEC 22)
DATE STARTED:  ¥/5/09 | COMPLETED: 3/6/00 | CASING DEPTH: 8.0t | BITS USED: 2 15/16" Roller Cone Bit
ELEV. [DEPTH| _ BLOW COUNT BLOWS PER FOOT saw W/ L

0 SOL AND ROCK DESCRIPTION
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Test Pit Logs
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Volume 1, Revision 0 Page 516 of 751

DCN# EXE1436



ZMACTEC

— Engineering and constructing a better tomorrow

May 4, 2009

Memorandum to File

From: Jon Honeycutt, Staff Professional __~ N/
Reviewed By: Steve Kiser, Principal Professional gu"

Subject: Report of SPT Energy - MACTEC CME S5LC Track
Hammer Serial No. MEC-02 Automatic Hammer
WORK INSTRUCTION No. 311 (DCN: EXE-917)
Exelon Texas COL Project — Supplemental Investigation, Including UHS
Victoria, Texas
MACTEC Project No. 6468-07-1777

Jonathan Honeycutt, of MACTEC 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

SPT energy measurements were made on January 24, 2009, during drilling of Boring B3204 at
the referenced site. The testing was performed by Jonathan Honeycutt from approximately 12:24
PM to 4:08 PM (ET) under cloudy skies with a temperature of about 60 degrees Fahrenheit. The
boring was drilled with personnel and equipment from the MACTEC Raleigh office. The drilling
equipment consisted of a CME 55LC model track-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. David White. Energy measurements were recorded during sampling at
the depth intervals shown in Table 1.

The energy measurements were performed with a Pile Driving Analyzer (PDA) model PAX
(Serial No. 3622L), and calibrated accelerometers (Serial Nos. K990 and K1050) 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 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 1.43 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 dimensions could not be observed.

16 Pages Total

MACTEC Engineering and Consulting, Inc.
2801 Yorkmont Road, Suite 100 ® Charlotte, NC 28208 ® Phone: 704.357.8600
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SPT Energy Measurements — Exelon Texas COL Project May 4, 2009
Supplemental Investigation, Including UHS
MACTEC Project No. 6468-07-1777 Page 2

Calibration Records

The calibration records for all the above are filed in DCN 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 = [ F(t)* V(1) * dt

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

The EFV method of energy calculation is recommended in ASTM Standard D4633-05. The EFV
equation, integrated over the complete wave event, measures the total energy content of the event
using both force and velocity measurements. The EFV values associated with each blow analyzed
are tabulated in the attached PDIPLOT tables and are also shown graphically in the PDIPLOT
charts.

Calculations for ETR

The ratio of the measured transferred energy (EFV) to the theoretical potential energy of the SPT
system (140 Ib weight with the specified 30 inch fall) is the ETR. The ETR values (as percent of
the theoretical value) are shown in Table 1.

Comparison of ETR to Typical Energy Transfer Ratio Range

Based on a research report published by the Florida Department of Transportation (FDOT)
(Report WPI No. 0510859, 1999), the average ETR measured for automatic hammers is 79.6%.
The standard deviation was 7.9%; therefore, the range of ETRs within one standard deviation of
the average was reported to be 71.7% to 87.5%. This range of ETRs was also consistent with
other research that was cited in the FDOT research paper; however, maximum and minimum
ETR values of up to 98% and 56%, respectively, were reported in the literature. The ETR values
shown in Table | are generally within the range of typical values for automatic hammers as
reported in the literature.
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SPT Energy Measurements — Exelon Texas COL Project May 4, 2009

Supplemental Investigation, Including UHS
MACTEC Project No. 6468-07-1777 Page 3

Discussion

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

e The data obtained by the PDA are consistent between individual hammer blows
and between the sample depths tested. In general, the first and last one (and
sometimes two) hammer blow records recorded by the PDA produced poor quality
data (which is relatively common) and, as such, the record(s) was(were) not used in
the data reduction. This may result in more or less blows evaluated for ETR than
what is shown on the boring logs.

e The average energy transferred from the hammer to the drill rods for each
individual depth interval using the EFV method ranged from 265 foot-pounds to
290 foot-pounds. These average energy transfers correspond to energy transfer
ratios (ETR) of 76% to 83% of the theoretical energy (350 foot-pounds) of the SPT
hammer.

e The average at cach depth interval was calculated as the transferred energy for cach
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 281.2 foot-pounds, with an average ETR of 80.3%.

Attachments: Page 4 Table | - Summary of SPT Energy Measurements - | Page
Page 5 Work Instruction - DCN EXE-917 - | Page
Page 6 Record of SPT Encrgy Measurement — | Page
Pages 7 - 16 PDIPLOT Output - 10 Pages

Volume 1, Revision 0 Page 519 of 751 DCN# EXE1436




0 UOISIA®Y ‘| awn|oA

LG/ 10 0ZG ebed

9€v1IX3 #NOA

TABLE 1
SUMMARY OF SPT ENERGY MEASUREMENTS (ASTM D4633-05)
Exelon Texas COL Project - Supplemental Investigation, Including UHS
Victoria, Texas
MACTEC Project No. 6468-07-1777
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39.1 -40.6 25 285 81.4%
MEC02 | .\ e | 44.1-45.6 1 34 284 _81.1%
(CMESSLC| "o ¢h David White | B3204 | 1/24/2009 | NW-J | 49.1-50.6 7-11-13 32 290 82.9%
Track) 54.1-55.6 10-11-13 34 265 757% |
64.1 - 65.6 7-9-10 27 284 81.1% |
L Av for Rig: 281.2 80.3%

*Measured Energy is energy based on the EFV method, as outlined in ASTM D4633-05, for each blow recorded by the PDA. In some cases, the initial and final
onetotwoblowspmdueedpoorqualitydau.tndwmmtmedwwcmuetbeAvmgeMmmadEwgy.msmymultinnmorlessblowsevalmtedfor
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).

®Energy Transfer Ratio is the Measured Energy divided by the theoretical SPT energy of 350 foot-pounds (140 pound hammer falling 2.5 feet).

The average EFV and ETR values may differ slightly and insignificantly from those in the PDIPLOT tables due to roundofT.
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Work Instruction No, 311
Exelon COL Victoria Site
MACTEC Project 6468-07.1777
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2. ASTM D 4633-05 (copy attached ).






