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Exelon Victoria, TX

Cone Number F7.5CKEW2/B 1498
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CPT NUMBER: C-2303s DISSIPATION TEST DEPTH: 80.1 FEET
JOB NUMBER: 1907-0075 DATE: 18—Dec—2007

FUGRO GEOSCIENCES, INC.
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CPT NUMBER: C-2303s
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FUGRO GEOSCIENCES, INC.
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JOB NUMBER: 1907-0075 DATE: 06—Jan—2008

FUGRO GEOSCIENCES, INC.
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CPT NUMBER: C-2323sA DISSIPATION TEST DEPTH: 100.1 FEET
JOB NUMBER: 1907-0075 DATE: 08—-Jan—2008

FUGRO GEOSCIENCES, INC.
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APPENDIX A

FUGRO PENETROMETER TIPS DATA - TYPES FCKE

SPECIFICATIONS LOADCELLS
CONE LOADCELL

Base Area

Apex Angle

Full Range

Load Limit

Effect of 10 bar water pressure
Output at zero load

Full range output (FRO)

Input resistance

Output resistance

Non linearity and hysteresis
Calibration accuracy

Rated bridge supply voltage
Maximum bridge supply voltage
Thermal zero shift

Thermal Sensitivity shift
Repeatability

SLEEVE + CONE LOADCELL

Sleeve Area

Full Range

Load Limit

Effect of 10 bar water pressure
Output at zero load

Full range output

Input resistance

Output resistance

Non linearity and hysteresis
Calibration accuracy

Rated bridge supply voltage
Maximum bridge supply voltage
Thermal zero shift

Thermal Sensitivity shift
Repeatability

GENERAL

Friction output at full range load of cone
Compensated temperature range
Maximum temperature

Insulation resistance

Slope sensor built-in

cm?

DEG

kN

kN

N

mV

mV

ohm ca.
ohm ca.
%FRO
%FRO

Volt

Volt
%FRO/M0°C
%FR0/10°C
%FRO

sz

kN

kN

N

mV

mV

ohm ca.
ohm ca.
%FRO
%FRO

Volit

Volt
%FRO/10°C
%FRO/10°C
%FRO

%FRO
°c

°c

10® ohm

FS5CKE F10CKE
10 10
60 60
50 100
100 100
450 450

<+0.5 <x0.5
10 10
270 270
240 240

<0.1 <01
<05 <05
10 10
15 15
<0.2 <0.2
<01 <01
<01 <0.1
150 150
50 100
100 100
300 300
<+05 <+0.5
10 10
270 270
240 240
<0.1 <0.1
<05 <05
10 10
15 15
<0.2 <02
<0.1 <01
<0.1 <0.1
<2
-10 to +40
80
>5
on request

NOTES: The friction sleeve is located immediately above the cone.
Standard delivery includes: cone, calibration sheet, and connector tube.
The accuracy during field use will depend on: field calibrations, treatment during testing,

readout equipment, abrasion and maintenance.

A
N0
A A

F7.5CKE
F15CKE
A15F7.5CKE

15
60
150
200
880
<x05
10
270
240
<0.1
<05
10
15
<0.2
< 0.1
< 0.1

200
150
200
280
<+0.5

270
240
<01
<0.5
10
16
<0.2
<01
<0.1

= Volume 2, Rev. 0 - 7/18/2008
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= ey
TYPE F7.5CKEW/V
DIMENSIONS
CONE BASE AREA (mm? : 1,500
SLEEVE AREA (mmz) : 20,000
SHAFT  {B36
A & FACTOR 0.59
/— SHAFT  (Pa38 SPECIFICATIONS
pd
. CONE LOAD CELL
RE -FULL SCALE RANGE  (kN) 75
- OVERLOAD CAPACITY (kN) 200
2 /— SLEEVE () 44
P4
CONE PLUS SLEEVE LOAD CELL
-FULL SCALE RANGE  (kN) 75
| - OVERLOAD CAPACITY (kN) 200
o i o i PORE PRESSURE TRANSDUCER
NE T | 3 _ }_ *a
o TS s -FULL SCALE RANGE  (Mpa) 5.0
| ] o~ 160°
[ T i - BURST PRESSURE (Mpa) 12.5
| | Alternative Filter Location
CONE  (H 438
NOTES:
1. LOAD CELLS/TRANSDUCERS MAY BE CALIBRATED FOR LOWER RANGES
2. UNEQUAL SLEEVE END AREAS
3. SUBTRACTION TYPE
4, ALL DIMENSIONS IN mm
5. BUILT-IN AMPLIFIERS
6. SLOPE SENSOR INCORPORATED
7. THREADED END : INTERNAL, CONICAL

; Volume 2, Rev. 0 - 7/18/2008 Page 59 of 155
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TYPE F7.5CKEG/V

> BRASS RINGS

CERAMIC
INSULATOR

530

3
Yo sHAFT 43.8
A/{ ¢

.

SLEEVE () 44

CONE (H438

NOTES:

UNEQUAL SLEEVE END AREAS
SUBTRACTION TYPE

ALL DIMENSIONS IN mm

BUILT-IN AMPLIFIERS

SLOPE SENSOR INCORPORATED
THREADED END : EXTERNAL. M28 x 2

N oo RN~

DIMENSIONS

CONE BASE AREA (mm?)
SLEEVE AREA (mm?)
& FACTOR

SPECIFICATIONS

CONE LOAD CELL
- FULL SCALE RANGE (kN)
- OVERLOAD CAPACITY (kN)

CONE PLUS SLEEVE LOAD CELL
- FULL SCALE RANGE (kN)

- OVERLOAD CAPACITY (kN)

PORE PRESSURE TRANSDUCER

- FULL SCALE RANGE (Mpa)
- BURST PRESSURE (Mpa)
ELECTRICAL CONDUCTIVITY
- FULL SCALE RANGE (Sim)
- MAXIMUM RANGE (Sim)

LOAD CELLS/TRNSDUCERS MAY BE CALIBRATED FOR LOWER RANGES

: 1,500
: 20,000

0.59

75

200

75
200

5.0
12.5

1.0
5.0

"
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TYPE F7.5CKE/V
DIMENSIONS
/— SHAFT ()36
P CONE BASE AREA (mm? : 1,500
SLEEVE AREA (mm? 20,000
P swar e & FACTOR 0.59
S SPECIFICATIONS
& P SERVE Dt CONE LOAD CELL
- FULL SCALE RANGE  (kN) 75
-OVERLOAD CAPACITY (kN) 200
, CONE PLUS SLEEVE LOAD CELL
¥
Ax | =" -FULL SCALE RANGE  (kN) 75
: i - OVERLOAD CAPACITY  (kN) 200

NOTES:

SUBTRACTION TYPE
ALL DIMENSIONS IN mm
BUILT-IN AMPLIFIERS

N o o ks N =

SLOPE SENSOR INCORPORATED
THREADED END : INTERNAL, CONICAL

LOAD CELLS/TRANSDUCERS MAY BE CALIBRATED FOR LOWER RANGES
UNEQUAL SLEEVE END AREAS

Page 61 of 155
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ZERO READINGS
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8002/81/L - 0 'AY ‘Z dwn|oA

GGl 40 G9 abed

8083Xd #NOd

CPT Date Cone Type Cone S/N |Tip Start |Tip Stop |Sleeve Sta{Sleeve Sto|Piezo Star{Piezo End |Slope Star{Slope End
C-2301S 02-Jan-2008 | F2.5CKEW2/B | 1701-1788 | 0.033911{ 0.025065| 0.002551| -0.0059|-0.001484|-0.004622} 0.01109| 0.010677
C-2301SA | 02-Jan-2008 | F2.5CKEW2/B | 1701-1788 | 0.029175 0.0271] -0.001294( -0.006144] -0.002617[ -0.005762] 0.011129| 0.011003
C-2302 05-Jan-2008 | F7.5CKEW2/B | 1701-1498 | 0.005432| 0.004801| 0.002441| 0.00175f -0.00166|-0.001563| 0.045367| 0.043424
C-2303s 18-Dec-2007 | F2.6CKEW2/B | 1701-1788 | 0.031543| 0.029948| -0.001624 -0.007894| -0.001631| -0.005599| 0.010938] 0.010664
C-2304 17-Dec-2007 | F2.5CKEW2/B | 1701-1788 | 0.028674] 0.026408] -0.004517] -0.010132{ -0.003848] -0.006185| 0.011074| 0.010586
C-2305 19-Dec-2007 | F2.5CKEW2/B | 1701-1788 | 0.027563] 0.028239-0.006311} -0.007487| -0.004639| -0.004753] 0.010703| 0.010703
C-2306 19-Dec-2007 | F2.5CKEW2/B | 1701-1788 | 0.030945| 0.029215| -0.002637( -0.007975| -0.007432[ -0.00459| 0.010602} 0.010781
C-2307 17-Dec-2007 | F2.5CKEW2/B | 1701-1788 | 0.025464] 0.025024|-0.008728 -0.010742| -0.003584( -0.006185| 0.010781| 0.010469
C-2308 06-Jan-2008 | F7.5CKEW2/B | 1701-1498 | 0.004871] 0.003174| 0.003052] 0.001953| -0.00166]-0.001465| 0.048582| 0.065091
C-2309 19-Dec-2007 | F2.5CKEW2/B | 1701-1788 | 0.027112] 0.024089] -0.006238) -0.012288| -0.004346( -0.006934| 0.010906| 0.010508
C-2310 19-Dec-2007 { F2.5CKEW2/B | 1701-1788 | 0.029773] 0.027547]-0.004333] -0.008911] -0.003701}-0.005697| 0.010848| 0.010625
C-2311 06-Jan-2008 | F7.5CKEW2/B | 1701-1498 | 0.003564] 0.00415{ 0.002441| 0.002401[-0.002617]-0.001465| 0.043184| 0.045169
C-2311A 07-Jan-2008 | F7.5CKEW2/B | 1701-1498 [ 0.007947] 0.007853| 0.006824] 0.006592|-0.001758]-0.001563| 0.044211| 0.046367
C-2312 03-Jan-2008 | F7.5CKEW2/B | 1701-1498 | 0.007837] 0.003825| 0.005798| 0.000936(-0.001953] -0.00166( 0.043984| 0.045234
C-2313 20-Dec-2007 | F2.5CKEW2/B | 1701-1788 | 0.030615}] 0.02596|-0.003552|-0.011393| -0.00377]-0.006966| 0.010828| 0.010469
C-2314 19-Dec-2007 | F2.5CKEW2/B | 1701-1788 | 0.029297; 0.026611{-0.005054) -0.010213( -0.004443{-0.006152 0.010742{ 0.010508
C-2315 07-Jan-2008 | F7.5CKEW2/B | 1701-1498 | 0.010376} 0.006999| 0.007495| 0.004801[-0.001563}-0.001432| 0.045859| 0.043021
C-2316 08-Jan-2008 | F7.5CKEW2/B [ 1701-1498 | 0.011951] 0.009521| 0.009485] 0.00647[ -0.00166}-0.001465( 0.045918]| 0.048789
C-2317 07-Jan-2008 | F7.5CKEW2/B | 1701-1498 | 0.009766} 0.009165] 0.007214]| 0.006429| -0.00166{ -0.00166] 0.043887] 0.042852
C-2318 20-Dec-2007 | F2.5CKEW2/B | 1701-1788 | 0.025854| 0.026978| -0.007495| -0.008545| -0.005332] -0.006217| 0.010664| 0.010586
C-2319 20-Dec-2007 | F2.5CKEW2/B | 1701-1788 | 0.026379| 0.024658|-0.007227]-0.010742] -0.004648( -0.005371| 0.010664| 0.010599
C-2321S 04-Jan-2008 F2.5CKEW2/B | 1701-1788 | 0.032861| 0.030314| 0.003174]-0.001953| -0.001924| -0.004753| 0.011375| 0.011081
C-2321SA | 04-Jan-2008 F2.5CKEW2/B | 1701-1788 | 0.030566| 0.026978(-0.001099] -0.006429( -0.004189]-0.005273| 0.011797| 0.011497
C-2322 10-Jan-2008 F2.5CKEW2/B | 1701-1788 | 0.031079| 0.031657] 0.001904} 0.000854|-0.003438|-0.004948] 0.01125| 0.010703
C-2323S 08-Jan-2008 F2.5CKEW2/B | 1701-1788 [ 0.027893]| 0.02832-0.002661} -0.003947-0.006172] -0.007617{ 0.01082| 0.010703
C-2323SA | 09-Jan-2008 | F2.5CKEW2/B [ 1701-1788 | 0.03269| 0.029134| 0.003967|-0.001465(-0.001924[ -0.00485| 0.011094f 0.011133
C-2324 20-Dec-2007 | F2.5CKEW2/B [ 1701-1788 | 0.028076| 0.024414]-0.006372] -0.008179] -0.005234| -0.006445| 0.010703] 0.010625
C-2328 04-Jan-2008 | F7.5CKEW2/B | 1701-1498 | 0.007397( 0.005046] 0.006323| 0.002523}-0.002148]-0.001563| 0.042414] 0.06849




FUGRO CONSULTANTS, INC.

6105 Rookin Road

Houston, Texas 77074

T T
Report Number 1907-0075

Mactec Engineering and Consulting, Inc.
7041 Old Wake Forest Road

Suite 103

Raleigh, North Carolina 27616

Attention:  Mr. Scot Auger, P.E., PMP

CALIBRATION VERIFICATION REPORT
FOR SEISMIC PIEZOCONE PENETRATION TESTING
EXELON TEXAS COL
VICTORIA, TEXAS
MACTEC PROJECT #6468071777

Dear Mr. Auger:

_ Please find enclosed herewith the calibration verification resuits for the instruments used in the above

" “.referenced project. The data has been reviewed and has undergone the appropriate QA/QC process.
These post calibrations checks were performed on cones F7.5CKEW2/B 1701-1832, F7.5CKESW2/B
1701-1788, and F7.5CKEW2/B 1701-1498. Post calibration checks on cone F7.5CKEW2/B 1701-1831
which was damaged attempting to perform a CPT through drill pipe.

Fugro’s-con'e" peﬁétrometer manufacturing and calibration procedures include 1SO 9001, ASTM D5778-
2000 and European cone penetrometer standards. Cone penetrometers are tested and calibrated for the
following: '

Mechanical Calibration
e Cross Talk Check

¢ Dimension Check

e Seal/O-Ring Check

Electronic Calibration

o Temperature effect

Pre and Post test voltage readings (zeros) .
Full scale output load readings

Pore Pressure transducer calibration

Slope indicator calibration

Calibration Verification Methodology

Manufactured and calibrated according to 1SO 9001, the calibration values of the electric cone

penetrometers used for this project were verified before and after fieldwork utilizing the following A2LA
and/or ANSI/NCSL approved verification systems.

A member of the Fugro group of companies with offices throughout the world.
_@Q me 2 Rev._0Q-7/18/2008 Page66-0f-155 DCNEEXES08



Mactec Engineering and Consulting, Inc.
Mr. Scott Auger, P.E., PMP
Page 2 of 4 - Job Number 1907-0075

L%E

Tip and Friction (Up To 10,000 Ibs.)

Load cell: Indicator system

Calibrated by: interface (A2LA approved)

Calibration date: March 9, 2007

Load cell model: 1211EX-10KB, Serial No. 113655
Capacity: 10,000 Ibs.

indicator: Interface 9820-000-1, Serial No. M2635

Tip (Up To 20,000 Ibs.)

Load cell: Geotac

Calibrated by: Applied Technical Services (A2LA approved)

Calibration date: November 28,2006 and March 14,2008  ZHU 4/29/08
Load cell model: 560K

Capacity: 50,000K

Pore Pressure Transducer

Digital Pressure Indicator

Calibrated by: GD Sensing (ANSI/NCSL approved)
Manufactured by: Eaton

Model number: UPS 3000CC

Serial number: A0813

Calibration date: September 15, 2006

Cone Penetrometer Temperature

Digital Thermometer

Calibrated by: Houston Precision (ANSI/NCSL approved)
Manufactured by: Cole Parmer

Mode! Number: Degi-sence Type K

Serial Number: TD-001

Calibration date: November 16, 2007

Utilizing the above systems each was load and pressure tested as follows:

Tip: 0-20,000 Ib.

Friction: 0-7,500 Ib.

Pore Pressure: 0:350 PSI

Temperature effect 30 Degrees Fahrenheit — 115 Degrees Fahrenheit

Under each load/pressure increment, the cone penetrometer readings are recorded in millivolts (mV).
Load/pressure (pounds/psi) load increments and corresponding cone readings in mV are input into HGL
Instrument Verificaton software to obtain linear regression and correlation coefficient (R?) values (See
attached HGL Instrument Verification Forms).

Additionally, load/pressure increments and cone readings were also input into a calibration Verification
Certificate Program to calculate each cone penetrometer’s calibration value in MPa units (See attached
Calibration Verification Certificates for each cone penetrometer). The last column in these forms
represents the calibration values of tip, friction and pore pressure.

_@—?&\ Volume 2, Rev. 0 - 7/18/2008 Page 67 of 155 DCN# EXE808



Mactec Engineering and Consulting, Inc.
Mr. Scott Auger, P.E., PMP
Page 3 of 4 - Job Number 1907-0075

Calculation Example

Load Increment, P1 =590 Ib.
=0.295 tons

Tip Reading =35.2mV

Tip Area, A= 15cm? =0.0161 sq. ft.

Tip Pressure = P1/A =0.295/0.0161
= 18.32298 tsf

Tip Pressure Per mV =18.32298/35.2 mV
= 0.520539 tsf/mv

Tip Pressure Per Voit =0.520539 x 1,000

= 520.539 tsf/volt
= 49.847 MPa/Volt
Tip Calibration Valve ~ 50 Mpa/Volt

Temperature Calibration:

Cone Penetrometers are placed in a temperature-controlled enclosure and zero readings recorded in mV
at intervals between 30 degrees (F) and 115 degees (F). Temperatures and zero readings (mV) are
entered into the Calibration Verification Certificate software which calculates the deviation between the -
maximum and minimum zero readings (mV) for the tip friction and pore pressure channels.

Data Recordin

During the cone penetration test, the calibration numbers are automatically recorded in CPT test data files
along with the foliowing information (See attached CPT test data file, 6710.DEP):

Date of CPT test
Starting time of test
Project Number
CPT test number
Operator name
Elevation, starting depth, water depth
Cone serial number
Number of cone channels (3)
Tip calibration (50 MPa)
Friction calibration (0.5 MPa)
Pore Pressure Calibration (2.5 MPa)
Siope calibration (525)
Initial baseline (zero) readings for depth, tip, friction, pore pressure and siope.

Seismograph

Seismic data was collected using an ES-300 seismograph manufactured by Geometrics, Inc. The
accuracy of the time readings of this instrument was verified before and after field work utilizing following
A2LA and/or ANSI/NCSL approved verification systems.

Function Generator: Oscilliscope with built function generator.
Manufactured by: EZ Digital, inc.

Model number: 08-5020G

Serial number: 3080209 .
Calibrated by: Transcat Calibration Services (ANSI/NCSL approved)

@5
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Mactec Engineering and Consulting, Inc.
Mr. Scott Auger, P.E., PMP
Page 4 of 4 - Job Number 1907-0075

Ui

Calibration date: February 28, 2007

Frequency Counter, 120 MHz, 1 Channel

Manufactured by: Insetek God Will Instruments

Model number: GFC - 8010H

Serial number: CF 871549

Calibrated by: Transcat Calibration Services (A2LA/NCSL approved)
Calibration date: February 28, 2007

Seismograph Verification Methodology

The function generator was connected to the input of the seismograph and frequency counter. Sine wave
signals were generated at 10 Hz intervals from 10-100 Hz. The seismograph was manually triggered for
each frequency and the data stored in standard seg2 seismic data format files, one frequency per file.
Each file was opened with Seisimager software and converted to the frequency domain. The input and
seismograph frequencies were entered into Calibration Verification Certificate software (See attached
Calibration Verification Certificate).

Fugro appreciates the opportunity to submit our calibration verification report for your review. If you have
any questions, or if we can be of further assistance, please do not hesitate to contact us.

-Very truly yours,
FUGRO CONSULTANTS, INC,

Recep Yilmzai %é

Senior Vice President
RY/jim

1 CD Enclosed
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s CALIBRATION .
TR4NSC4T SERVICES viAg

NYLAP LAB CODE
200730-0
CERTIFICATE OF CALIBRATION
Customer:  FUGRO CONSULTANTS LP Customer Nbr: 1_525293-000
6100 HILLCROFT
HOUSTON. TX 77081
Cert/RA Nbr:  5.Y2023-1-1 - Date Recelved: Feb 28, 2007 -
Manufacturer:  EZ, Digital, Inc Date Calibrated: Feb 28, 2007

Description:  QSCILLOSCOPE Next Catibration: Feb 28, 2008

ModetNbr: OS.5020G Calibration Prae: 1-AC10468-0

Serial Nbr: 3080209 - Item Received:  Qut Of Tolerance

ID Nbr: . Item Returned: [imited Calibration
PONbr: D111
For calibration data, see Supplemental Report for RA Nbr 5-V2023-1-1
Temperature: 72°F 1 22.2°C Relative Humidity: 47%

7m|wmmu-h--mdmnmuh—m&mmmum ditad thoms po Akis the LalYs Scape of <lor s Lixlicsiad iry the pre: the ing Bouy's Logs wad Genificate Nurmber an this Canlficsa of
Cafibsiion. Any covared by thes Lat/s Seaps are aated balaw,
1;:;\ alibrations. s eppliatie, e parbral ts @repliancg wib te o , 150 THIAMY, ANSUNCSL Z540+1994, Q39000 and 5O 100121192, Whes apccifiad asatracually, Use soquireancnte o 1OCTRAL, TOCFRI) Agp. B wd HQA-{ v siza
Trosaxt in 1l dncumes bifiy of ald ke standard to e Nitional tusinas of Susards snd Tackaslogy (NIST) ar tha Nadona) Resssch Council of Caziada (NRC), & 1 othict Feoogniand satioas] o jenal pandiid b Y, o0
::::nﬂlhm.w Y sinwicsl by ), of bf rds The spos & o Jerely b Athe rad i il %]

Coeplote records of work pesfatwad are mainisisn] iry Tranacet 2add e avalisble kor inspeciica. wmm“hhmd&m-mmw.

Tha reruia 13 tvpadt seiale aody 18 e liem cafi Inrial o Lasieal, aad the £ La o ont o pelarsoor ba spectii 0, evforenced show bused on G inmaa b
harbet 5 n i .“druummwuhmdmmmm Baes baam outis 293 prsoens mafid TUR, grovider roasnmable
oell/ans thel the Ut withle the md " f Lissitaiion an the use of Dis st e see detatbed (0 parating § it o clors can b&inmnlwmnwuﬁu-wmolm

Notes:  Limited Calibration: “Limitations on this calibration arc: Sweep time is +/- 6%, and Frequency is -+/~ 10%, approved by
(Brent Lawrence, 02/28/2007)." Risetime measurements are calibrated traceable, not accredited.

Auety Manufacturer Mogel Descriptio Cal Date Doe Date Teaceabifity Numbieiy
5346 Fluke Corporation §520A-SC1100 Multifunction Cal. w/ Scope Op 03/13/2006  03/31/2007  F3094007
TEMP02 Qakton Instruments 35710-10 RH/Temperature Datalogger 01/25/2007 0173172008 6-V10A4-1-1
Cafrascdas Faclity Bespeatible

1181 Brittmore 1181 Brittmore RSP e 2
Hous(f:n. TX 7"1043 Houston, TX 77043 Lab Manager

By: Jimmy Shiptey 7134654399

FOULIRIG IAVURE

This corificate may 20t be reproduced cxeepl in (ull, without the written spgroval of Trarscal. Additional informauion, if npplicable mey be included on separale repan(s). Ccniﬁcate - Page 1 Of 1

To accass your callbration tecords, kog on to www.caltrakenline.com
Far att of yaur product, repair, and cailbration needs. cab Transcat o1 1.800.828.1470,
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57 TRANSCAT 255280
SUPPLEMENTAL REPORT FOR 5-V2024-2-1

CALIBRATION LAB DATA AS FOUND / AS LEFT

RANbr:  5-V2024-2-1 Mfg:  Instek Good Will Instruments
Description:  Frequency Counter, 120 MHz, 1 Channel Model: GFC-8010H
Customer:  FUGRO CONSULTANTS LP Serial: CF871549
Calibrated:  Feb 28, 2007 PONbr: DI
Date Due:  Feb 28, 2008 IDNbr:  NONE
Service Type:  S6 Calibration Proc:  1-AC17352-0

Description Setpoints Accuracy Low Limit | High Limit } As Found / As Left ? Uncertainty (k=23 £): TUR
Frequency Accuracy -
Frequency Accuracy 10000000 MHz | £( 12 PPM Rdg) 9.999880 10.000120 10.000007 MHz E

Input Sensitivity

il

10 Hz2 to 10 MHz < (15.mVmmns)

10 MHz 10 40 MHz < (20 mVrms)

4
p

40 MHz to 80 MHz < (35 mVms)

|4

80 MHz to 120 MHz < (50 mVrms)

| 4

When uncertainties are provided, the uncertainty only includes the measurement, process and does not include uncertainty contributions of the instrument under- test.
Calibration Lab Data Report - Page | of |

Field not applicable.

RA Nbr: 5-V2024-2-]
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AN

1181 BRITTMOORE

01v202300
HOUSTON TX 77043
Ship FUGRO CONSULTANTS LP
To: 6100 HILLCROFT
HOUSTON TX 77081
C6/Cust P.0. No Order No
01/0000525293 D111 v2023/00

RS

oA

s
erud e

%

PAGE 1

PICK LIST 16:05:11 02/28/07
PL Run 852503
Order 02/27/07
3/09/07
DSNIYIDER MSUBLETT
Ship via WH
UPS GROUND 05
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TRANSAT sceVices™" )

NVLAP LAB CODE
. ) 200730-0
CERTIFICATE OF CALIBRATION
Customer:  FUGRO CONSULTANTS LP Customer Nbr:1.525293-000
6100 HILLCROFT
HOUSTON. TX 77081
Cert/RANDr:  5.V2024-2-1 Date Received:  Feb 27, 2007
Manufactnrer:  [nstek Good Will Instruments Date Callbrated: Feb 28, 2007
Description:  Frequency Counter, 120 MHz, | Channel Next Calibration: Feb 28, 2008
ModelNbr:  GFC-8010H Calibration Prac: 1-AC17352-0
SeclalNvr:  CF871549 Ttem Received: 1 Tolerance
DNbr: NONE Ytem Returmed: In Tolerance
PONbe: D111
For calibration data, see Supplemental Report for RA Nbr 5-V2024-2-1
Temperamre- 72°F / 22,2°C Relative Humidity: 47%
L by dilad and faaad L wilh (SO/EC 170252005, Acctoliied i tha Labs Senpeof. i L indicsled by (e preseace af the Accrediting Boudy's Lags knd Carte(itate Nureee o this Cwntiicats of
My $ cudhv L caverad by (bl Labs Scape are neted depow, )
Teanxal cali Ces appliuable. esc r ! with Lha requi {50 : N0 TSTANY, ANBUNCEL, ZS$48- 19, 0S.9000 snd 150 100121951, When wperified contracinslly, the raquisarnenia af OCFR1 T, 1DCFUSO App. B sad NQA-| e alo

cavered

Treasaa will mwokeia 22d doognen mmwa-uhMuummmasmutmmm-mw mw«wmuuw:w\unﬂu -mmwm(mn...umah—uu.-
resiud in oer labaraton.o acoepiad fusdamcnua) sndice metaral physice) auniesnu, ratle e of calfboeti My corpar path ol the Truracat taeikity and La svaliadic hare fac
review

Conyletc roents of work pesfornad e malatesal by Triaacal sod tre aaflable fx kupostion. Labreatsry siandard waal is f s callbration are shows below,

The eestia ip Uix 7eport relete emly tnhé ftam sulitatiod wr testad, and © . ofin ar md of tolereaak s apocifis W ia] no. reftyamoed o ] wbHbel

AN aiidevhons have base purformad using processs havieg 2 1 snoaainty itia of fmar o mere U Bbra, iou kave buwnt ool J a1 2 95 parcent dence level [192) Cdmmulﬂmmm&
onilideaca et e i s withia th publioloed perilicatons. Limi

uumumnmluhmnmhmmmm hymlun”xunmm--m 10 dnfl out of toleance at wny Liné (aliediag ks colReston.

Notes:

Assets Muoufasiarse DMudel Peaseigrion ' CalDate DueDate Traseability Nuesbers
5219 Agilent/HP/Agilent Tech 85024 Measuring Receiver 11/20/2006  11/30/2007 1-496265449-1
5346 Fluke Corporation 5520A-SC1100 Multifunction Cal, w/ Scope Op 03/13/2006  03/31/2007  F3054007
J568 Agilent/HP/Agilent Tech 11722A SensorModule, 100k-2.6GHz 0373012006  03/31/2007  1-270725701-1
TEMP02 Oakton Instruments 35710-10 RH/Temperature Datalogger - 017252007  01731/2008  6-V10A4-{-
1181 Brittmore 1181 Brinmore Michael A. Subt Date o
Houston, TX 77043 Houston, TX 77043 ) ; :ﬂ‘ ubie
By: Jimmy Shipley 7134654399 ab Manager

FRHIRY 11073006
This canificate oy nol be reproduced axeept in full, withaut the wriltan approvs! of Teanscat. Addilional infonnation, if applcadle may be included on separsie repocy(s). Ceniﬁca[e - Page 1 of 1

To access your callbiation records, kog on fo www.caltrakonline.com
For all of your producl, tepair, ond calibration naeds, call Transcat ot 1.800.828,1470.
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CALIBRATION SERVIGES « TEST & MEASUREMENT INSTRUMENTS

35 VANTAGE POINT DR
ROCHESTER NY 14624

Ship FUGRO CONSULTANTS LP
To: 6100 HILLCROFT
HOUSTON

Co/Cust P.0. No
01/0000525293 D111

SN X
Ry

Mo e

ER USROG

Volume 2, Rev. 0 - 7/18/2008

AT

TX 77081

01v202400

Order No
Vv2024/60
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PL Run 852502
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in: .the ﬁekl of callbralxon Th]S accredltatron
i a lahoraiory quahty management eystcm (r cfer to

sénted ths 18" day of October 2006 -

';I’res:dent T ﬂ e e
- Forthe: Accredlt ion Council
Sertificate’ Num Fl 991 01
Vahdto 'ovcmbcr 30 2008

pl aserefer 1(0:.@9 lgﬁbfaipiy-’sféalibﬁtion Sv(f;bpgi‘of‘ Accr‘gdi,tation;
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PE SO 1200;
11994
INTERFACE, INC.
7401 E. Butherus Drive
Scottsdale, AZ 85260
LaVar Clegg Phone: 480 948 5555 ext 106
CALIBRATION

Valid To: November 30, 2008

&! American Association for Laboratory Accreditation

Certificate Number: 1991.0t

In recognition of the successful completion of the A2LA evaluation process, accreditation is granted ta this
laboratory to perform the following calibrations':

1. Mechsnical
Pammeter/Equipment Range Best Uncertainty” (+) Comments
Force — Load Cells, {200 to 240 000) Ibf 0.035 % reading Lord cells
Force Transducers (100 to 1100) Ibf 0.050 % reading
(240 000 to 1 000 000) Ibf | 0.041 % reading
(1 10 500) I6f 0.040 % reading Free weights
(250 1100) Ibf 0.030 % reading Actuated weights
(10 to 550) 1bf 0.021-% reading Actuated weights
{stainless sheel)
(25 10.2000) gf 0.030 % reading Free weights .
Mass — Measure Transfer method using
load cells
Dead Weight (11025)1b 0.0032 %
(2510 100} b 00085 %

(A2LA Cert. No. 1991.01) 10/18/2006

Page } of 2

5301 Buckeystown Pile, Suite 350 « Frederick, MD 21704-8373 « Phonet 301-644 3248 » Pax: 301-662 2974 @
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11, Electricat - DC & Low Frequency

Parameter/Equipment Range Best Uncertainty? (1) Comments
DC Vaitage ~ Measure | (0t00.14) V 0.0026 % + 0.2 pV Solatron 7071
(.14t 1.9) V 0.0024 % + 2 uV
(141014)V 0.0022 % + 20 pv
{130 140) V 0.0022 % + 200 uV
DC Voltage Ratio (Cto0.1)V 0.0007 % rdg + 0.1 pV/V e | Kelvin-Varley
divider
Resistance—Measure | (0 to 1.4) k2 0.0026 % +0.2 mfY Solartron 7071
0.14 10 1.9 K2 08026 % +2 mQ?
(1410 14)kQ 0.0026 % + 20 mQ
(14 10 140) kQ 0.0028% +02 Q
(140 to0 1460) k2 00036% +202

' This laboratory offers commercial calibration service.

! “Best Uncertainty” is the smallest uncertainty of measurement that a laboratory can achieve within its
scope of eccreditation when performing more or less routine cafibrations of nearly ileal measurement
standards of nearly ideal measuring equipment. Best ancertaintics represent expanded wncertainties
expressed at approximately the 95 94 level of confidence, usually using a coverage factor of k= 2. The
best uncertainty of a specific calibration performed by the Isboratory may be greater than the best
uncertainty due to the behavior of the customer’s device and to ifluences from the circumstances of the

Wy R A,

(A2LA Cett. No. 1991.01) 10/18/2006 Page2 of 2
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CALIBRATION

CERTIFICATE
1991.01

Customer : FUGRO GEOSCIENCES.INC,
ddress Houston. TX 77074

Condition AS FOUND & FINAL

Load Cel] Model 1211EX-10K-B

Capaci
Excitation

TEST CONDITIONS
TEMPERATURE: 75 °F

TRACEABILITY
FORCE STANDARD : STD-18 NIST
STANDARD INDICATOR: BRD106 NIST

SHUNT CALIBRATION

ty 10000 1bf
Indicator Mode] {gTSSEACE 9820-000-1

HUMIDITY: 30 %

5.0, #

: 71644 ©

822/273975 06
496182

UY'U
O

DUE: 15-SEP-09

Shunt KOhm Reading Connections
Tension N/A  1bf
Compression 30.1 6779  1bf Internal

PERFORMANCE

TEST LOAD
¢ Tbf)

RECORDED READINGS  1bf

Tension Compression

0

. 2000
4000

6000

8000

10000

4000

0

0
1998
3997
5997
79939

10000
4001
0

mcerface

ADVANCED FORCE MEASUREMENT

LOAD CELL-INDICATOR SYSTEM CALIBRATION CERTIFICATE

: ¢-1761
: C?EgIT CARD

1 M2635
: 1

7401 EAST BUTHERUS DRIVE -
TELEPHONE (480)948-5555 -

F16-1070- 1206

Volume 2, Rev. 0 - 7/18/2008

TECHNICIAN : %% Josh Smith
e

DATE :09-MAR-07

INTERFACE INC.

Page 79 of 155

SCOTTSDALE, ARIZONA 85260, U.S.A.
FAX (480)948-1924

PAGE 1 OF 1
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E E CERTIFICATE OF CALIBRATION

Certificate Number M503691-1

Manufacturer; Geotac Description: Load Cell

Model No: 560K Serial No: 129739

Customer PO No.: 1-2416 Customer Asset No.: 129739
Customer: Location of Calibration;

Fugro Consultants LP Applied Technical Services, Inc.
6100 Hillcroft 1049 Triad Court

Houston, TX 77081 Marietta, GA 30062

Calibration Procedure: ATS-521 Rev. 5: Calibration of Force Gages

Date of Calibration: November 28, 2006 *Next Calibration Due: November 28, 2007
Temperature: 70° F Humidity: 29 %
Condition Received:  As Found Data Only Condition Returned: As Found Data Only

This instrument has been calibrated using primary or secondary standards whose calibration is traceable to the International System of Units (SI) through the
National Institute of Standards and Technology (NIST). Some measurements are traceable to natural physical constants, consensus standards or ratio type
measurements.

The reported expanded measurement uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a confidence level of
approximately 95%. ATS maintains, wherever possible, at least a 4:1 Test Uncertainty Ratio. Statements of compliance, where applicable, are based on test results

falling within specified limits with no reduction by the uncertainty of the measurement, unless otherwise allowed by procedure.

All calibrations are performed in accordance with the ATS Quality Manual QM1, Rev. 7 dated July 7, 2006. Applied Technical Services, Inc.'s Quality System
complies with the applicable requirements of ANSUNCSL Z540-1, ISO 9001-2000, 10CFR 50 Appendix B, 10CFR Part 21 and ISO/IEC 17025. ATS is an ISO/IEC
17025 Accredited Calibration Laboratory through A2LA.

The reported data is valid only at the time of the test and related only to the item calibrated. *Calibration due dates appearing on this Certificate of Calibration and
calibration label are determined by the client and do not imply continued conformance to specifications.

This certificate shall not he reproduced except in full, without the permission of Applied Technical Services, Inc.

Notes: Gage Factor = -2.1826mV/V

Calibration Equipment Used::

Model: Tinjus Olsen Super L Desc.: Universal Testing Machine . ‘IDNo.: ATS-01226 Cal Due Date: 2/11/2007

Senior Calibration Technician

¥ ‘ _ ‘
Calibrated by: C,Q-(ﬂ & J.u} : Christopher A. Gerlach

Page 1 of 2 ) Report Name: ATS 500, 6-03 Printed: November 28, 2006

Applied digrlanicabyerviges;Jope 1049 Triad Court, Marisits, §54:38862 (770) 423-1400 www.atslab.com pong Exesos



==

APPLIED TECHNICAL SERVICES, INCORPORATED

CALIBRATION DATA SHEET Page

2 of 2

Rev.:

Customer:  Fugro Consultants Purchase Order No.: 1-2416
Item Name: Load Cell w/o Display AssetNo.: 129739 ATS Reference No.: MS503691-1
Manufacturer: GeoTac Model No,:  50KIbs Proc. No.: 521

Serial No.: 129739 Calibration Date:  11/28/06 Calibration Due Date:

11/28/07

Reason For Service: X Initial Calibration [C] Due For Calibration

[0 Repair and Calibration

Equipment Used: ATS-01226 Due:  02/11/07 Universal Testing Machine
Due:
Due:
Due:
Due:
ue;
Calibrated By: w Qﬁ\
\
Customer Instrument Under Test
UNCERTAINTY RANGE ATS STANDARD TOLERANCE AS FOUND AS CALIBRATED
(SEE NOTE) READING READING
g Lbs Lbs Lbs mV Lbs
0.03% 50000 (Comp.) 5000.000 | As Found Data Only -2.176 Same as - As Found
0.03% 10000.000 | As Found Data Only -4.358 Same as - As Found
0.03% 20000.000 | As Found Data Only -8.722 Same as - As Found
0.03% 30000.000 | As Found Data Only -13.092 Same as - As Found
0.03% 40000.000 | As Found Data Only -17.479 Same as - As Found
0.03% 50000.000 | As Found Data Only -21.826 Same as - As Found
Excitation (Before) | 10.0000VDC
Excitation (After) 10.0000VDC
Zero (Before) 0.000
Zero (After) 0.000
Gage Factor -2.1826mV/V

* Indicates out of tolerance readings.

Remarks: Measurement Uncertainty reported at coverage factor K = 2 or 95% confidence Jevel.

A=+ Excitation B= -Excitation C= + Qutput D= -Output

ATS 538, 05/03

Volume 2, Rev. 0 - 7/18/2008 Page 81 of 155
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ADVANCED FORCE MEASUREMENT

Tt e,

Y v
ey

R o R

ey

e

e LOAD CELL CALIBRATION CERTIFICATION

CUSTOMER : FUGRO CONSULTANTS INC.
ADDRESS : Houston,TX 7708

CONDITION AS FOUND & FINAL S.0. #: 78664 P.0. #: L

MODEL: FT451-50K SERIAL: 129739 BRIDGE A CAPACITY: 50 Kibf
PROCEDURE: C-1257

INPUT RESISTANCE: 376.3  OHM OUTPUT RESISTANCE: 354.7  OHM
ZERG BALANCE : 0.166 2RO

TEST CONDITIONS »
TEMPERATURE: 74 °F  HUMIDITY: 30 X  EXCITATION: 10 VDC

TRACEABILITY
FORCE STANDARD : STD-14 NIST 822/273338 06 DUE: 15-MAR-10
STANDARD INDICATOR BRD295 NIST
TEST INDICATOR : BRD297 NIST 512727
SHUNT CALIBRATION
Shunt Straight Line
(+ 0.01%) Qutput  Conversion - Connections*
Tension Kohm .00000 mV/V .0000 Kibf
Compression 60 Kohm  -1.46285 mV/V 33.650 Kibf  -Out to +Exc
SFor models wired with +Sense. -Sens: -SCal leads, resistor comnections
are sctually to these Teads in p)ace of +Exe, -Exc, or -Out respectively,
PERFORMANCE
RATED OUTPUT SEB OUTPUT NONLINEARITY HYSTERESIS SEB
TENSION 00000 mV/V .00000 .000 XFS 0 XFS + .000 XES
COMPRESSION -2. 17387 mv/V  -2.17364 mV/V -.027 XFS 045 2FS x .022 XFS
STATIC ERROR BAND (SEB) - The dand of maximun deviations of the ascending and descending calidration points from a best fit
straight 1ine through zero OUTPUT. It includes the affects of MILINEAR?TY HYSTERESIS, and nonreturn to MINIMUM LOAD.
" TEST LOAD RECORDED READINGS (mV/V}
APPLIED ( Kibf) Tension Compression
0 . .00000
10 - 43434
20 -.86897
30 -1.30378
40 -1.73876
50 -2.17387
20 -.86994
0 00018

Sin .;. i - o Sk ) ;
o /% Josh Smith DATE :14-MAR-08

INTERFACE INC,
7401 EAST BUTHERUS DRIVE - SCOTTSDALE, ARIZONA 85260, U.S.A.
TELEPHONE (480)948-5555 - FAX (480)948-1524

F16-40-1206 PAGE 1 OF 1
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ADVANCED FORCE MEASU REMENT

W LOAD CELL CALIBRATION CERTIF ICATION

EBBTOMER FUGRO CONSULTANTS INC.

RESS Houston.TX 77081
CONDITION: FINAL S.0. 78664 P.0. #: L-2563
MODEL: FT451-50K SERIA 129739 BRIDGE: A CAPACITY: 12.5 KiIbf
PROCEDURE: C-1257
INPUT RESISTANCE: 374.7 OHM QUTPUT RESISTANCE: 353.0 OHM
ZERQ BALANCE : +0.386 4RO

TEST CONDITIONS
TEMPERATURE: 75 °F  HUMIDITY: 30 ¥  EXCITATION: 10 VOC

TRACEABILITY
FORCE STANDARD 22 NIST 822/275431 07 DUE: 15-SEP-11
STANDARD INDICATOR BRD106 NIST _
TEST INDICATOR BRD300 NIST 512727
SHUNT CALIBRATION
Shunt Straight Line
( 0.01%) Output  Conversion Connections*
Tension 60 Kohm 1.46154 my/V 33,590 Kibf -0ut to -Exc
Compressian Kohm 00000 mV/V 0000 Klbf

*For modets wired with #Sense, -Sense. or -SCal leads, resistor coanections
are actually to thase 1aads in ptace of +€x¢. -Exc, o -Out respectively.

PERFORMANCE -
RATED OUTPUT SEB OUTPUT NONLINEARITY HYSTERESIS SEB
TENSION mv/V 54388 mV/V .066 XFS  + .044 XFS
COMPRESSION 00000 mV/V .00000 mv/V 00 XFS .000 XFS  + .000 XFS

STATIC ERROR BARD (SEB} - The band of maximum deviations of the ascending and descending calibration points from a best fit
straight 1ine through zero GUTPUT, 1t includes the effects of NONLINEARITY, HYSTERESIS, and noareturn to MINIMM LDAD.

TEST LOAD RECORDED READINGS (mV/V)
APPLIED ( K1bf) Tension  Compression

0.0 .00000

2.5 10868

5.0 21743

7.5 32609

10.0 .43489

12.5 54411

5.0 .21779

0.0 .00026

TECHNICIAN : / g Josh Smith DATE :14-MAR-08

INTERFACE INC :
7401 EAST BUTHERUS DRIVE - SCOTTSDALE, ARIZONA 85260, U.S.A.
TELEPHONE (480)948- 5555 FAX (480)948-1924

F15-40-1206 PAGE 1 OF 1
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Sensing
Calibration Report 060915A0813

Digital Pressure Indicator
for
Fugro Consultants LP

6100 Hillcroft
Houston, TX 77081

Date of Issue: September 15, 2006 Page 1 of 6
Manufacturer: Eaton Model Number: UPS3000CC
Sales Order: 216724 Serial Number: A0813

1D Number; XPE-001

Preceding the calibration, the elastic element of this gauge was exercised and zero was adjusted. The horizontal
plane of reference for pressure measurement is at the centerline of the test port.

The calibration and traceability of the transfer standards used in this calibration are maintained according to
Quality Manual {QMS-001) Revision R (12/14/2005). The measurement results are traceable through an unbroken
chain of comparisons to reference standards developed and maintained by the National institute of Standards
and Technology. The uncertainty reported with the data Is the expanded uncertainty, and is based on the
standard uncertainty multiplied by a coverage factor of k=2, providing a leve! of confidence of approximately
95%.

This calibration was performed at the GE Infrastructure Sensing Houston facility. At the time of the calibration,
the environmental conditions were 21 °C, 60%RH, and 101 kPa. The best estimate of gravitationa! acceleration
at the site of calibration was 8.792778 m/s2,

The calibration procedure CS-125 Revision D satisfies the requirements of ANSI/NCSL Z540-1-1994, [SO 9001,
ISQ/IEC 17025:1999 (E), NIST Handbook 150, and MIL-STD-45662A.

This report shall not be reproduced, except in full, without the written permission of the issuing laboratory.

Approved by: Sharon R. Ellis Calibrated by: Joseph P. Balliew
Calibration Technician Calibration Technician

General Electric Company T 7139750547
10311 Westpark Drive F 7139756338
Houston, TX 77042

UsA
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Calibration Report 060915A0813

Digital Pressure Indicator

for :
Fugro Consultants LP

6100 Hillcroft
Houston, TX 77081

Date of Issue: September 15, 2006

As Found Calibration Data

Calibration Date: September 15, 2006
Calibration Standard: PC-89, WS-12, and WS-27

Applied Uncertainty
psi psi
0.00 0.0E+00
124.6680 1.4E-03
249.579 2.7€-03
124.6680 1.4€-03
0.00 0.0E+00

Page 2 of 6
Full Scale: 250 psi gauge

Medium: nitrogen

Displayed
psi

0.00
124.70
249.65
124.65

0.05

Note: The instrument was not adjusted prior to the above data being recorded. An asterisk denotes a point

that is out of tolerance.

General Electric Company
10311 Westpark Drive
Houston, TX 77042

USA

Volume 2, Rev. 0 - 7/18/2008 Page 85 of 155

T 7139750547
F 7139756338

DCN# EXE808



oy, gt

£ i H -5:,»_4 o de g N e ree -
s INTOsTirucilre

Sensing

Calibration Report 060915A0813

Digital Pressure Indicator

for
Fugro Consultants LP

6100 Hillcroft
Houston, TX 77081

Date of Issue: September 15, 2006-

As Found Calibration Data

Calibration Date: September 15, 2006
Calibration Standard: PC-67, WS-12, and WS-27

Applied Uncertainty
psi psi
0.00 0.0E+Q0
49,8390 5.0E-04
9389320 1.0E-03
49.8400 5.0E-04
0.00 0.0E+00

Page 3 of 6

- Full Scale: 100 psi gouge

Medium: nitrogen

Displayed
psi

0.00

49.80

99.88

49.76
0.00

Note: The instrument was not adjusted prior to the above data being recorded. An asterisk denotes a point

thot is out of tolerance.

General Electric Company
10311 Westpark Drive
Houston, TX 77042

USA
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Calibration Report 060915A0813

Digital Pressure Indicator
for

Fugro Consultants LP

6100 Hillcroft
Houston, TX 77081

Date of Issue: September 15, 2006

As Found / As Left Calibration Data

Calibration Date: September 15, 2006
Calibration Standard: PC-89, and WS-12

Applied Uncertainty
psi psi
0.0 0.0E+00
124.6700 1.4E-03
249,580 : 2.7E-03
374330 4,1E-03
499.070 5.5E-03
249.580 2.7€-03

0.0 0.0E+00

Notes: The instrument was not adjusted.

General Electric Company
10311 Westpark Drive
Houston, TX 77042

USA

Volume 2, Rev. 0 - 7/18/2008 Page 87 of 155

Page 4 of 6
Full Scale: 500 psi gauge

Medium: nitrogen

Disptayed
psi

0.0
124.7
2456
3744
499.2
249.6

0.1

T 7139750547
F 7139756338

DCN# EXE808
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GE Infrastructure
Sensing
Calibration Report 060915A0813
Digital Pressure indicator
for
Fugro Consultants LP
6100 Hillcroft
Houston, TX 77081
Date of Issue: September 15, 2006 Page 5of 6

Full Scale: 250 psi gauge

As Left Calibration Data
Calibration Date: September 15, 2006

Calibration Standard: PC-89, WS-12, and WS-27 Medium: nitrogen
Applied Uncertainty Displayed
psi psi psi
0.00 0.0E+00 0.00
61.7960 6.8E-04 61.80
124.6680 1.4E-03 124.65
186.5430 2.1E-03 186.55
249.579 2.7€-03 249.60
124.6680 1.4€-03 124.65
0.00 0.0E+00 0.00

Notes: The instrument was adjusted prior to recording the above data.

General Electric Company T 7139750547
10311 Westpark Drive F 7139756338
Houston, TX 77042

USA
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Calibration Report 060915A0813

Digital Pressure Indicator

for
Fugro Consultants LP

6100 Hillcroft
Houston, TX 77081

Date of Issue: September 15, 2006 Page 6 of 6

Full Scale: 100 psi gauge

As Left Calibration Data

Calibration Date: September 15, 2006

Cdlibration Standard: PC-67, WS-12, and WS-27 Medium: nitrogen

Applied Uncertainty Displayed
psi psi psi

0.00 0.0E+00 0.00
2486100 2.5E-04 24.84
49.8390 5.0E-04 49.84
74.9860 7.5E-04 7498
99.9310 1.0E-03 99.96
49.8390 5.0E-04 49.82
0.00 0.0E+00 0.00

Notes: The instrument was adjusted prior to recording the above data.

General Electric Company T 7139750547
10311 Westpark Drive F 7139756338
Houston, TX 77042
USA
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NV&@ " National Voluntary
@ Laboratory Accreditation Program

SCOPE OF ACCREDITATION TO ISO/IEC 17025:1999

GE Infrastructure Sensing
10311 Westpark Drive
Houston, TX 77042-5312
Mr. Kenneth A, Kolb
Phone: 713-975-0547 Fax: 713-975-6338
E-mail: kenneth.kolb@ge.com
URL: bttp://www.gesening.com

CALIBRATION LABORATORIES NVLAP LAB CODE 200491-0

NVLAP Code: 20/A01 ANSI/NCSL Z540-1-1994; Part 1 Compliant
MECHANICAL

NVLAP Code: 20/M08
Mass

Calibration of Primary Piston Gauge Masses

Range Best Uncertainty (%) Remarks

Relative to Indicated Value "’
1 mgto 17 kg 5.0 x 10°° but not less than 0.5 mg Substitution ~ Mechanical
1 mgto 1.2 kg 5.0 x 10" but not less than 0.5 mg Substitution — Electronic

Calibration of Secondary Piston Gauge Masses

1 mgto8.0kg * 2.0 x 10°° but not less than 0.5 mg Substitution — Electronic
1l mgto 1.2 kg _ 2.0 x 10”* but not less than 0.5 mg Direct Reading - Electronic
12kgto8kg 2.0 x 10° but not less than 43 mg Direct Reading — Electronic

2006-01-01 through 2006-12-31 an [Q ML@

Effective dates For the National nstitute of Standards and Technalogy
Page 1 of 4 NVLAP-01S (REY. 2004-10-31)
Volume 2, Rev. 0 - 7/18/2008 Page 90 of 155 DCN# EXE808




mv&@ " National Voluntary
Laboratory Accreditation Program

CALIBRATION LABORATORIES

THERMODYNAMICS

NVLAP Code: 20/T05
Pressure

Pneumatic Pressure using Primary Piston Gauge “*¢?

Range Best Uncertainty (+) of Reading "'
-100 kPato -1.38 kPa 1.0 x 10 but not less than 0.07 Pa
-16 kPato 16 kPa 1.1 x 107 but not less than 0.034 Pa

1.38kPato 1.4 MPa 1.0 x 10" but not less than 0.07 Pa

1.4 MPa to 7 MPa 1.1 x 10 but not less than 2.8 Pa
7 MPa to 21 MPa 1.1x10%+1.9 x 107 per MPa
21 MPa to 104 MPa 3.5x10°

Pneumatic Effective Area Determination using Primary Piston Gauge

Range Best Uncertainty (+) of Reading "< "7
1.38 kPa to 345 kPa 8.8 x 10

11.72 kPato 1.4 MPa 8.3 x10°¢

14 kPa to 7 MPa 1.0 x 10 + 2.4 x 107 per MPa "**

700 kPa to 21 MPa. 1.0 x 107 + 4.8 x 107 per MPa """’
1.17 MPa to 104 MPa 3.37x 10°

Pneumatic Pressure using Precision Transducer ""?

Range Best Uncertainty () of Reading "

0 Pato 133 Pa 0.133 Pa
.16 kPato 16 kPa 5.0 x 10° but not less than 0.035 Pa
-100 kPa to 17 MPa 6.5 x 10°° but not less than 0.22 Pa

2006-01-01 through 2006-12-31

note 2

NVLAP LAB CODE 200491-0

Remarks
Negative Gauge Mode
Differential Mode

Gauge Mode "*¢*
Gauge Mode "¢ ¢

Gauge Mode
Gauge Mode

Remarks -

Remarks

Absolute Mode
Differential Mode
Gauge Mode "7

A,

Effective dates

Page 2 of 4

Volume 2, Rev. 0 - 7/18/2008

Page 91 of 155

For the National Institute of Standards and Technology

NVLAP-01S (REV. 2004-1031)

DCN# EXE808
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NVU: @ ¥ National Voluntary
@ Laboratory Accreditation Program

CALIBRATION LABORATORIES NVLA? LAB CODE 200491-0

Pneumatic Effective Area Determination using Precision Transducer “***?

20 Pato 17 MPa- 7.2 x 10° but not less than 0.05 Pa

Pneumatic Deadweight Tester Output Pressure Conformance using Precision Transducer "2
Range ' Best Uncertainty (£) of Reading "*"®  Remarks

20 Pato 17 MPa 7.5 x 10°° but not less than 0.053 Pa

Hydraulic Pressure using Primary Piston Gauge "%

Range Best Uncertainty (£) of Reading "*"*  Remarks

50 kPato 7 MPa 2.5 x 107 but not less than 10 Pa Gauge Mode
7 MPa to 140 MPa 3.5x10° Gauge Mode
14 MPa to 280 MPa 7.5%10° Gauge Mode
280 MPa to 500 MPa 1.0x10* Gauge Mode

Hydraulic Effective Area Determination using Primary Piston Gauge "’

Range Best Uncertainty (£) of Reading "’ Remarks
50 kPa to 7 MPa ' 231x10°
7 MPa to 140 MPa 3.34x 10°
140 MPa to 280 MPa 7.29x 10°
280 MPa to 500 MPa 9.80x 10°

Hydraulic Effective Area Determination using Secondary Piston Gauge "*?

70 kPa to 140 MPa 7.2x 107

2006-01-01 through 2006-12-31 /M%«-— }Q M/(»A/O

Effective dates For the National Institute of Standards and Technology

Page 3 of 4 NVLAP-01S (REV. 2004-10-31)
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NV&[& National Voluntary
@ Laboratory Accreditation Program

CALIBRATION LABORATORIES NVLAP LAB CODE 200491-0

Hydraulic Deadweight Tester Output Pressure Conformance using Secondary Piston Gauge "2

70 kPa to 140 MPa 7.5 x 107 but not less than 50 Pa

1. Represents an expanded uncertainty using a coverage factor, k = 2, at an approximate level of
confidence of 95 %.

This capability includes on-site calibration service, as limited by influences of operating environment.
Component uncertainties are combined in quadrature.

For absolute mode, uncertainties increase by 1.33E + 00 Pa, combined in quadrature with stated level.
For absolute mode, uncertainties increase by 1.88E + 00 Pa, combined in quadrature with stated level.
For absolute mode, uncertainties increase by 1.31E + 01 Pa, combined in quadrature with stated level.
Calibration process may include the use of transducers to measure small differential pressures.
Conformance evaluation of Deadweight Tester output pressure compared to indicated pressure.

2006-01-01 through 2006-12-31 /2/1%“- ,Q M-L,O

Effective dates For the National Institute of Standards and Technology

© N O W

Page 4 of 4 NVLA#-01S (REV. 2004-10-31)
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o CALIBRATION .
SERVICES Hviag

NVLAP LAB CODE
200730-0
CERTIFICATE OF CALIBRATION
Customer:  F{JGRO CONSULTANTS INC | Customer Nbr:  1.525293-000
6100 HILLCROFT PO Nbr:  FO200708
HOUSTON. TX 77081
Cert/RA Nbr:  5-V8842-1-1 Date Receiv"ed: Nov 16, 2007
Manufacturer: Cole-Parmer Date Calibrated: Novy 16, 2007
Model Nbr:  8528-40 Next Calibration:  Nov 16, 2008
Description:  Thermometer, Type K Calibration Proc:  1-AC22434-0

Item Recefved: I Tolerance

Serial Nbr: - 35005824 Item Returned:  In Tolerance

IDNbr:  TD 001

For calibration data, see Supplemental Report for RA Nbr 5-V8842-1-1
Temperature: 70°F /21.1°C Temp/RH Asset: temp02 Relative Humidity: 33%

TYrenal Calibretion Labomiaries have been n-bla! and founyl in coinpliice with ISOARC 170235 Accredited i etfc
Calibrotion.  Any uhwn Jibration not covered liy that Lab's Senpe arc uoted belou:.

3 withis the Lalvs Scope of Accreditation arv indlcated by the presence of the Accrediting Body's Logo and Castificata Numbx oft Wrix Certificale of

Teunecat cali ax applil arep J in ctanplienve with the nxpui
cavered.

of 150 XIU1:2000, 15O TS16949, ANSUNCSL 2340-19%4, QS-9000 3nd SO 10012-1992. When rpecified contractually, the reqairements of FOCFR21, I0CFRSU Anp. B and NQA-| are also

Trenxeal will inaintatn end document the Lraceahibily of all its standards o tha Natona! butitole orﬁm&mewmm“thMMCmﬂ of Canada (NRC), or to other {zesd nationa! of i ioeal slandasd bodis (NMTs), of lo mesxurable conditiman

ervuted in ew luhosatory, or acocpiad fundamental and/ar notunil physical condunts, Tio 1ypa of ealibeation, we by comp In dards, The xwcific path of traceability far the reported measurcment resulis is mainisined 2l the Transcat feility and is arnileble thevo for
roview,

Conmlete racords of wark perfonmed sr¢ maintsinal by Transcal and ore availoble for inspectinn. Laborstory standards wad in the performance of this calibration are shown below.
The rexalts bn Lhis rvport relata only 10 the item calibrotd of 1exted, aad he determinalion of in o out of tolerance is specific (o Ure maxkeVacrial no. tefercaosd sbave basnd oa the manulaciurer's published specificutions.

Alladltmhum have been p«ﬂwmd\du;pmhvm.numw mloutrourormom times mumwmldnbﬂu mku mm-mua iV ities bavs boes e dat s 95 porcent onfld lavel {k=2). ata 4:1 TUR provides roasansble
that the i is within the published ions on the wws of this i oponating iratrusth Apy nusmber of factors can cauze o unit 16 Jrift oul of tolerance at ny thae following its calibration.

Notes:  Unit meets all manufacturers specifications. When using the K type probe with the unit, the readings were: '@0.0°C/
0.1°C @50.0°C/45.8°C  @100.0°C/100.2°C

Assots Menufacturer Model Bescription Cal Date Due Dae Troceabllity Numbers
5072 Fluke Corporation 5500A Multi-Product Calibrator 5/7/2007 5/31/2008  5-&5072-3-8

5342 Hart Scientific 1502A Thermometer, SPRT, «200° to 96 8/21/2007 8/31/2008 15-V54VR-1-1
5343 Hart Scientific 5626 Probe, Secondary Reference, PR 8/21/2007  8/31/2008  15-V54VR-i-l
KITCW-11 Omega Engineering, Inc. Type-K Thermocouple Prabe, Type-K 6/11/2007  12/31/2099  6-&KITCW-507-11

11“81 |Bri(.tmore Uglt;ri:m;: B %A% @Wﬂf% ////r/ﬂ

hY . lett Dale
Houston, TX 77043 Houston, TX 77043 lL ﬂ;l\;:l A. Suble
By: Thomas M. Laguna 713-465-4399 ab Manager
FOO1IR2D 50272007
This centificate may not be reproduced except in full, withoul the writien approval of Transcat. Additional infomation, if applicablec may be included on scparmic repori(s). Certificate - Page 1 Ofl
Volume 2, Rev. 0 - 7/18/2008 _ Page 94 of 155 DCN# EXE808
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* CALIBRATION
SERVICES

SUPPLEMENTAL REPORT FOR 5-V8842-1-1

When uncertainties are provided, the uncertainty only includes the measurement process and does not include uncertainty contributions of the instrument under test.
Calibration Lab Data Report - Page | of 1

~ Field not applicable.

RA Nbr: 5-V8842-1-1

<
o
c
3
» CALIBRATION LAB DATA AS FOUND / AS LEFT
[¢]
<
v RANbDS:  5-V8842-]-1 Mfg:  Cole-Parmer
% Description:  Thermometer, Type K Model: 8528-40
o
& Customer:  FUGRO CONSULTANTS INC Serial:  C95005824
Calibrated:  Nov 16, 2007 PONbr:  FO200708
Date Due:  Nov 16, 2008 IDNbr:  TD 001
Service Type: R6 Calibration Proc:  1-AC22434-0
Description Setpoints Accuracy Low Limit | High Limit | As Found / As Left g Uncertainty (I=2; &) TUR
1 Temperature Measure
8 —
&| Type K (1T590) -145.0°C #(0.25% Rdg + 2 °C) -147.4 -142.6 -1452°C
]
o 0.0°C %(0.25% Rdg + 1 °C) -1.0 1.0 -0.1°C
[$)]
450.0 °C #( 0.25% Rdg + | °C) 4479 452.1 450.1 °C
900.0 °C +(0.25% Rdg + 1 °C) 896.7 903.3 900.0 °C
1350 °C +(0.25% Rdg + 1 °C) 1346 1354 1350 °C
Units Conversion 2462 °F +(0.25% Rdg + 1.8 °F) 2454 2470 2461 °F
—_— ———— — e
Remarks:
Unit meets all manufacturers specifications. When using the K type probe with the unit, the readings were: @0.0°C/0.1°C @50.0°C/49.8°C  @100. O°C/ 100.2°C
)
o)
z
+H
m
<
®
&
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QUALITY SYSTEM MANUAL
FOR

HOUSTON GEOTECHNICAL
LABORATORY

' CONTROL #: GEO-1

Fugro Consultants, Inc.
6100 Hillcroft
Houston, Texas 77081
Phone: (713) 369-5400
Fax: (713) 369-5545

Document Revised: July 07, 2007

Page 96 of 155

DCN# EXE808



Fugro Consultants, Inc.

CALIBRATION EQUIPMENT OR REFERENCE STANDARDS

. Calibration
Equipment Name

Check
Interval

Procedure

i P

3 years

Outside Source

*The term “calibration” is used to maintain consistency with ASTM D 3740. Itis taken to mean “verification.”

Sec, Rev. 11 (07/07/07) Page S18-12 of 12

Volume 2, Rev. 0 - 7/18/2008 Page 97 of 155

Quality System Manual
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10-02-2007
11:21:31
1907-0067
10

AL

0.00 0.00
F7.5CKESW1576
3 50.00 0.500

0.00 1
2.500 525.0

-0.00013 ~-0.00119 0.00013
. ~0.00013 -0.00119 0.00013

0
2
4 -0.00013 -
g -0.00013 -~

0.01794
10 0.03737
12 0.06181
14 0.08025
16 0.08677
18 0.09328
20 0.09980
22 0.10631
24 0.29775
26 0.48094
28 0.49413
30 0.39231
32 0.37288
34 0.35475
36 0.32225
38 0.31706
40 0.26138
42 0.23619
44 0.21856
46 0.19506
48 0.17344
50 0.15519
52 0.14296
54 0.13073
56 0.11850
58 0.11916
60 0.11981
62 0.12047
64 0.12294
66 0.12406
68 0.12094
70 0.11187

0.00119 0.00013

0.00119 0.00013
0.00013 0.00013
0.00081 0.00013
0.00031 0.00013
0.00050 0.00013
0.00456 0.00013
0.01281. 0.00019

0.02656 0.00013
0.09099 0.00019
0.15541 0.00038
0.21983 0.00038
0.28426 0.00006
0.34868 0.00019
0.41310 0.00031
0.47753 0.00000
0.54195 0.00000
0.60637 0.00006
0.62738 0.00006
0.62400 0.00013
0.60164 0.00050
0.57929 0.00050
0.53070 0.00019
0.48211 0.00075
0.43353 0.00075
0.38716 0.00013
0.34079 0.00050
0.29443 0.00062
0.24806 0.00044
0.22700 0.00019
0.22131 0.00006
0.20137 0.00006
0.19737 0.00075
0.19319 0.00156

Volume 2, Rev. 0 - 7/18/2008

8.00400 -0.00006
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

©OO00000000000000000

6710.dep

00400
00400
00400
00262
00244
00213
00281
00269
00231
00212
00244

Page 1
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CALIBRATION GERTIFICATE o ~ R

APPLICANT  FCI Houston , Certificate number ~ FC071310 Page 1 of 1
SUBMITTED A Piezo Cone Penetrometer Manufacturer | Fugro Engineers B.V.
Device type ~ CONE, A1 5F7.5CKEW2/8, 70.bar . - Serial number  1701-1498

The device contains an electronic data sheet which contains, amongst others, the characteristics of all the
sensors inside the device. The data acquisition system calculates the measured value from these known
characteristics. All calibration results are conform the values specified below.

Force calibration

Calibration reference : 548 FRE. 002
Procedure : FEBV.CAL.PRO.003 KALIBRATIE KRACHT

Title of channel(s): Cone and _Cone+Fric. Pressure test :
Max. load 150 kN [Deviation from specified Alpha factor at 2.5 MPa | <5 %]
Range |Calibration range [Sensitivity] Zeroload]
: From to Deviation ouiputl Cone quality control values :
1 0] 75kN! <0.5%| <1.50kN| [Max. deviation from reference <1%
Max. Tip to Sleeve friction Crosstalk <1%
Calibration uncertainty 0.3%| 0.008kN
Pressure calibration Calibration of the slope sensor
Calibration reference : 3257-0001 Calibration reference :
Procedure : FEBV.CAL.PRO.004 KALIBRATIE DRUK . - Procedure;FEBV,CAL.PRO.006 KALIBRATIE HELLING
Title of channel: Pore 2 Title of channel: Slope x
Max. load © 10.5 Mpa
Range |Calibration range |Sensitivity Zero load Range |Calibration range |Sensitivity | Zero load
From Deviation output From Deviation output
1 0] 2.5MPaj <1.0%| <0.28 MPa 1 0 {15deg <10 %} < 1.5 deg
: ‘ Calibration uncertainty 1%| 0.5deg
Calibration uncertainty 0.6 %| 0.003 MPa
Pore 2 transducer : Kulite HKM 150-70bar
SN : 7056-1-133

Typical values for this type of device

Cone diameter (mm) 43,7 |Pore 2 position 2 Alpha factor ‘ 0.58
Cone area (square cm) |15 Sleeve length (mm) 1447 |Cone - Sleeve distance (mm) |[14.4
Sleeve diameter (mm) |43.8 |Sleeve area {square cm) |200 Cone - Pore 2 distance (mm) 6.0

TRACEABILITY The measurements have been executed using standards for which the traceabllfty to primary and/or
{inter)national standards has been demonstrated .

Calibrated by: ‘Boer de, Kimmo Approved by : Sinjorgo, Gerry
Calibration date: 03/12/2007 Approval date: 03/12/2007,

Calibrate before; 27/11/2008

Template : 75CKEW2 70bar002 Updated : 8/11/2007 11:26.00 AM
Volume 2, Rev. 0 - 7/18/2008 Page 100 of 155




Calibration Verification Certificate

Device Type: Piezo Cone Penetrometer

Device Number: F7.5CKEW2/B 1701-1498
TIP CALIBRATION

Tip area = 15 cm2 = 0.0161 fi2
Tip readings in mV

TIP
Load Load load/area Tip Cal Factor
b Tons tsf mv - Mpa
0 0 1] 0 0

595 02975 18.47826 353 50.1272162
6120 3.06 190.0621 363.9 50.0150484
8510 4255 264.2857 505.6 50.0557325 0 20W 4000 Lowbosn(ihe) S000 30000 32000

10010 5,006 310.8698 595.3 50.0068526
15005  7.5025 465.9938 892.3 50.0099515
19885  9.9925 620.6522 1184.3 50.1849794

Friction Sleeve

ARSI

FRICTION CALIBRATION 2500
Sleeve area = 200 cm2 = 0.2153 ft2
Friction readings in mV

=
E
Friction §m°
Load Load loadfarea Friction Cal Factor g oo
Ib Tons tsf mv Mpa 500
.0 0 0 0 0 0l
520 0.26 1.207617 230.6 0.50148415 O WD 2000 Lodqhe) 4000 S0 0000

2490 1.245 5782629  1101.3 0.50281344 )

3510 1755 8.151417 15482 0.50418884 ore Prasemre
4990 2495 11.58848 2191.6 0.50635188 1000 e
7520 376 17464  3286.3 0.50888987

800

=
B
PORE PRESSURE TRANSDUCER CALIBRATION ‘§’ 600
Serial : 7056-1-133 ' : 3 400
Pore Pressure readings in mv’ ‘ £ 00
Pressure Pressure Transducer P.Pres. o
readings Cal Factor )
psi tsf mv Mpa 0 10 e 30 00
0 0 0 o]
75 54 207.8 2.48848722
150 108 4143 249629565
300 218 827.8 249870812
Temperature Callbration (30 - 115 degrees F)
Temp (deg TIP (mV) FRIC (mV) PIEZO (mV) Deviation mV Mpa % Full Scale
30 1.578 0.973 -0.438 Tip 0.338 0.0169 0.0338
50 1.652 0.939 -0.984 Friction 1.694 0.000847 0.1694
75 1.681 0.981 -1.023 Piezo . 5714 0.014285 0.5714

100 1.840 1.222 1.564
115 1.877 .2.011 3.210

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL:

Model 560K, Serial No. 129739

FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL :

Model: 1211EX-10K-B, Serial : 113655

PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSI/NCSL APPROVED)

Pressure Indicator Model: UPS3000CC, Serial : A0813

TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA APPROVED)
Model # 8528-40, Serial # C95005824, |D # TD-001

Calibration Verified by: Dennis Stauffe;/i% Date: 121162007
Checked By : Recep Yilmaz Date: 1211612007
Volume 2, Rev. 0 - 7/18/2008 . Page 101 of 155
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HGL Iinstrument Verification

DATE: 12/16/2007 instrument No.: f Location: Houston LVOT?: DYes; No
Type Analysis; BF; DNonBF; - FS; DAbs. Reading Resolution of Instrument: _ 0.000001
Instrument |dentiication/Data tnstrument Standard Prediction Abs. Error Full Scaie
Typ® Cone Penatrometer-11P mv ib b Ib Error (%)
Manufacturer Fugro 0.000000 0.0 -1.8 1.8 -0.01
Model Number F7.5CKE3SW2/B 35.300000 5985.0 5923 2.7 -0.01
Serial Number 1701-1498(Tip} 363.900000 6120.0 6121.9 1.9 0.01 |
HGL Instrument Number ft 505.600000 8510.0 8506.4 3.6 -0.01
Excitation (V) §96.300000 10010.0 10015.8 5.9 0.02
GainfSpan Setting NA 892.300000 15005.0 15013.8 8.8 0.03
Full Range Output {V) 1187.200000 19985.0 19876.4 8.6 -0.03
Full Range/Capacity (ib) 33716
Date Verified 12/16/2007
Dats Due 12/15/2008 ]
Service Status In Sarvice
Accept. Abs, or £S Error (%) 0.1 IX]FS: 1 |Abs.
Verlflcauonlsmndarmxlpment ]
Type Load Cell (A2AL APPROVED) )
Manufacturer Geotak
Model Number 560K
Serial Number 129739
HGL Instrument Number -
Date Verified
Temperature °c= O -
Linear Redression, Uncertainty, & Ervor Summary -
Correlation Coeff. (R 0.899999325
Intercept (lb) -1.775423408
Slops (Ib/m 16,82797742
Verification (Calib.) Factor 16.82797742 o
Verification Factor Unlts Ib/mV
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (ib) 1.145434402
Coverage Factor 2
Expanded Uncertainty (Ib) 2.280868805
Max, Abs. or FS Error (%) | __0.03 [XTFS; | JAbs. MIS|_|Yes; [X]No
120000 . . 0.150
100000 B=16.82 IOmV-1.775L 0100 Uppi*r Limit .
8000.0 // 0050
6000.0 /‘/ 0000 e T
40000 // -0.050
I .
000 Lower Limi
00
100 200 190 490 « €90 740 -0.150
0.0 5000.0 10000.0 15000.0 20000.0 25000.0
-2000.0
Uncertainity Budget Analysis For fi
Source of Uncertainty Value in 1b Distribution Divisor Type | Uncertainty (u;) u’ Comments
Standard's Uncertainty N 2.0000 B8
Abs. Efror-STOEV? 1.1454 N 1.0000 A 1.1454 1.3120
Resolution of instrument 0.0000 R 3.4641 B 0.0000 0.0000 .
Repeatability * N 1,0000 A
Resolution of Standard #N/A R 3.4641 B
Combined Uncertainty 1.1454 Coverage Factor 2 for 95% confidence level.
Expanded Uncertalnty (Best Measurement Caeabilile 2.291 b
(1) This equation follows the approach piesented by A2LA, not that typicslly used in uncertainty calculalons; i.e.. STDEV af the Mean. {2) This value Is unique for type (modei) ot equipment,
(3) This. inty represents an uncertainty expi s the 95% lavel using & factor of k=2,
Verified By: /\-% input By: Reviewed By: Checked By:
File:
Remarks:; ( /
-
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HGL Instrument Veﬁﬂcation

DATE: _12/16/2007 Instrument No.: 100 Location: LVDT?: DYes; No
Type Analysis: BF: DNonBF; FS; I:]Abs. Reading Resolution of Instrument: 0.000001
Instrument Identification/Data Instrument Standard Prediction Abs, Error Full Scale
Type Cone Penetrometer mv Ib b Ib Error (%)
Manufacturer Fugro 0.000000 0.0 -14.6 14.8 -0.09
Model Number F7.5CKEW2/8 230.600000 520.0 512.9 7.1 -0.04
Serial Number 1701-1498 (Friction) 1101.300000 2490.0 2504.5 14.5 0.09
HGL Instrument Number ft100 1548,200000 3510.0 35267 | 187 0.10
Excitation (V) 2191.600000 4890.0 4998.3 8.3 0.05
Gain/Span Setting NA 3286.300000 7520.0 _._.75023 17.7 -0.11
Fuli Range Output (V)
Full Range/Capacity (Ib) 16858
Date Verified 12/16/2007 -
Date Dus 12/15/2008
Service Status In Service
Accept. Abs. or FS Error (%) 0.1 [ X]FS; | |Abs.
Verification/Standard Equipment
Type Load Cell (A2AL APPROVED)
Manufacturer INTERFACE
Modef Number 1211EX-10K-B
Serial Number 113655
HGL thstrument Number v
Date Verifiad
Temperature °¢ = op
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R%) 0.999971576 ]
Intercept (Ib) -14.57516298
Slope (Ib/mv) 2.287323639 .
Verification (Calib.) Factor 2.28732364
Verification Factor Units Ib/mv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (Ib} 1.796528357
Coverage Factor 2
Expanded Uncartainty (ib) 3.593056715
Max. Abs. or FS Error (%) -0.11 | X|FS;, | |Abs. I\FT-S[_ Yes; | X|No
6000.0 0.150
sa000 b =2.2873mv-14.6752 0100 L_Jpper Limit
v —
4000.0 // 0.050 =7 \\\
3000.0 / 0,000
v %
2000.0 / 0,050 'l
1000.0 <
D00 tower iLImit
0.0
5 ro 1&0 100 2000 2500 +0.150
l T 0.0 $000.0 2000.0 30000 4000.0 5000.0 6000.0 7000.0 8000.0
-1000.0
Uncertainity Budget Analysis For 100
Source of Uncertainty Value in b Distribution Divisor Type § Uncertainty (u) u Comments
Standard's Uncartainty N 2.0000 B
Abs. Error-STDEV' 1.7965 N 1.0000 A 1.7965 3.2275
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability * N 1.0000 A
Resolution of Standard #N/A R 3.4641 B
Combined Uncertainty 1.7985 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Cagabilitxf 3.593 b
{1) This aquation follows the approach presented by A2LA, not that typically used in Hﬂmlfm ot the Mean, () This value is unique for type (model) of equipmenl.
(3} This E an expanded i pr as appl the 85% levet using A ge factor of k=2,
Verified By: _&2_ Input By: Reviewed By: Checked By: @/
File:
Remarks: 4
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HGL Instrument Verification

DATE: _ 12/16/2007 Instrument No.: pt Location: Houston LVDT?: [:]Yes; No
Type Analysis: BF; [:]NonBF; - FS; [_—_:]Abs. Reading Resolution of Instrument.  0.000001
Tnstrument Identification/Data Instrument Standard Prediction Abs, Error Full Scale
Type Cone Penetrometer mv psi psi psi Error (%)
Manufacturer Fugro 0.000000 0.0 -0.2 0.2 -0.04
Model Number F7.5CKEW2/B 207.800000 75.0 75.2 0.2 0.05
Seria! Number 1704-1576-7056-1-133 (Piez0) 414,300000 150.0 180.0 0.0 0.01
HGL Instrument Number pt 827.800000 300.0 299.9 0.1 -0.02
Excitation (V) e
Galn/Span Setting NA -
Full Range Output (V)
Full Range/Capacity {psi) 360
Date Verifiad 12/16/2007
Date Due 12/15/2008
Service Status In Service
Accept. Abs, or FS Eror (%) 0.25 fX]JFs; T Jabs.
Verlfication/Standard Equipment
Type PT(ANSI/NCSL APPROVED)
Manufacturer Eaton
Modei Number UPS3000CC 1
Serial Number A0813 R
HGL Instrument Number -]
Date Verified i
Temperature °c= ¢ - B
Linear Regresasion, Uncertainty, & Error Summary
Correlation Coeff. (R) 0.999988775
intercept (psi) -0.152084883
Slope (psi/mv) 0.362513539
Verification (Calib.) Factor 0.36261354
Verification Factor Units psiimv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (psi) 0.033989576
Coverage Factor 2
Expanded Uncertainty (psi) 0.06799152
Max. Abs. or ES Eror (%) 0.05 [XIFS; | [Abs. MIS|_|Yes: |X]No
3500 0300 Uppér Limit
psl = 0,36525mv-0.]521
3000 / g 0.200
2500 / 0.100
e »
2000 // 0.000 — //’ \\\swb-_. e
1500 //// *» é
(000 P -0.100
P
500 +0.200 |
00 Lower Limit
XTO 200 390 400 500 600 700 800 990 -0.300
500 0.0 $0.0 100.0 150.0 2000 250.0 3000 350.0
Uncertainity Budget Analysis For pt
Source of Uncertainty Value in psi Distribution Divisor Type | Uncertainty (u} uf Comments
Standard's Uncertainty N 2.0000 B ]
Abs. Error-STOEV ' 0.0340 N 1.0000 A 0.0340 0.0012
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability © N 1.0000 A
Resolution of Standard #N/A R 3.4641 B
Combined Uncertainty 0.0340 Coverage Factor 2 for 5% confidenca level.
Expanded Uncerainty (Best Measurement Capabliity)® 0.068 psi
11) This £QUALON follows the appraach Prasonted by AZLA, nof thal typ,cally Us0d in Uncertainty caluiatons; L6, STDEY of he Mean, 12) THiS valuie 15 Unique 17 [ype (Model) of equipment.
(3) This inty rep an expanded uncertainty expreased as appreximatety the 95% confidence level using a coverage factor of kw2,
Verified By: _@ Input By: Reviewed By: Checked By: #
File:
Remarks: %
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CALIBRATION CERTIFICATE

1

"FGI HOUSTON

APPLICANT Certificate number  FC070040 . Page 1 of 1
SUBMITTED A Piezo Cone Penetrometer . Manufacturer Fugro Engineers B.V. |
Device type  CONE, A15F2.5CKE3SW2/ B, 50 bar - Serial number  1701-1788

The device contains an elect'ronic data sheet which contains, amongst others, the characteriétics of all the
sensors inside the device. The data acquisition system calculates the measured value from these known

characteristics. All calibration results are conform the values specified below. -

Force calibration

Calibration reference : 548 FRE.001
Procedure : FEBV.CAL.PRO.003 KALIBRATIE KRACHT

Title of channel(s) :

Cone and Cone+Fric.

Pressure test :

Max. load 150 kN [Deyiation from spemﬁed Aipha factor at 2.5 MPa | <5 %]
Range |Calibration range |Sensitivity | . Zero |oad
From to Deviation outputf Cone quality control values :
1 0f 25kN| <0.5%| <0.75kN| [Max. deviation from reference <1%
) Max. Tip to Sleeve friction Crosstalk <1%
Calibration uncertainty 0.3%| 0.008 kN i
Pressure calibration Calibration of the slope sensor
Calibration reference ; 3257-0001 Calibration reference :
Procedure : FEBV.CAL.PRO.004 KALIBRATIE DRUK Procedure:FEBV.CAL.PRO.006 KALIBRATIE HELLING
Title of channel: Pote 2 Title of channel: Slope x '
Max. load 30 Mpa :
Range |Calibration range |Sensitivity Zero load Range |Calibration range |[Sensitivity | Zero load
From Deviation output From Deviation output
1 0/2.5 MPa| < 1.0%| <0.002 MPa 1 0 |15 deg <10 %{< 1.5 deg
Calibration uncertainty 1%) 0.5deg
Calibration uncertainty 0.6 %| 0.003 MPa '
Pore 2 transducer : Kistler 4043A50
SN : 1233109
Typical values for this type of device
Cone diameter {(mm) 43.7 |Pore 2 position 2 Alpha factor 0.58
Cone area (square cm). |15 Sleeve length (m) 144.7 |Cone - Sleeve distance (mm) 14.4
Sleeve diameter (mm)  |43.9  |Sleeve area (square cm) [200 |Cone - Pore 2 distance (mm) 8.0

TRACEABILITY.

2’

(inter)national standards has been demonstrated

Calibrated by:

Calibration date: 16-1-2007

Calibrate before: 16-1-2008

Vam%e;‘ TBCKEW2 Undated 29/09/2005 3;15:00 PM

Hoogendoorn, Raymond
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Approved by :

Approval date: 16-

Sinjorgo, Gerry .

oM

y ARV

The measurements have been executed using standards for WhICh the traceability to primary and/or




Calibration Verification Certificate

Device Type: Piezo Cone Penetrometer

Device Number: F7.5CKESW2/V 1701-1788
TIP CALIBRATION

Tip area = 15 cm2 = 0.0161 ft2
Tip readings inmV
TIP
Load Load load/area  Tip Cal Factor s
ib Tons tsf mv Mpa H
0 0 0 0 0
540 0.27 16.77019 32.1 50.0287963 :
5110 2.555 158.6957 303.4 50.0883413
7580 3.79 235.4037 449.8 50.1165401 O W0 4000 LewSodafhsl 8000 10000 12000
10020 5.01 311.1801 596.3 49.9728639
15020 7.51 466.4596 892.5 50.0487269

20005 10.0025 621.2733 1183.2 50.2819048

FRICTION CALIBRATION 0 Friction Steeve
Sleeve area = 200 cm2 = 0.2153 ft2 :
Friction readings in mV

Friction E
Load Load Ioad/area Friction Cal Factor g
ib Tons tsf mV Mpa
0 0 0 0 0 LA S i irihign o a5

1000 2000 Lo38dhis) 4000 5000 6000

620 0.3t 1.439851 279.8 0.49278463

1990 0.8995 4.621458 884.6 0.50028711

3520 1.76 8.17464 1662.3 0.50106193
5010 2505 11.63493 22122 0.5036473 1000

Pore Pressure
7510 3.755 17.44078 3308.9 0.50474203 g

800
600

PORE PRESSURE TRANSDUCER CALIBRATION

Transducer (mv})

Serial : 1233109 400
Pore Pressure readings in mV 200
Pressure Pressure Transducer P.Pres.
readings Cal Factor 0 0 160 JD 200 400
psi tsf mv Mpa 130k
0 0 0 0
75 54 206.7 2.50173026
150 10.8 413.6 2.50052053
300 21.6 824.2 2.50962215
Temperature Calibration (30 - 115 degrees F)
Temp (deg TIP (mV) FRIC (mV) PIEZO (mV) Deviation mv Mpa % Full Scale
30 -0.017 -0.198 -0.109 Tip 0.274  0.0137 0.0274
50 -0.008 -0.336 -0.067 Friction 3.185 0.001593  0.3185
75 0.011 -0.456 -0.054 Piezo 2.593 0.006483  0.2593

100 0.132 2.307 -2.192
115 0.257 2,987 -2.647

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL:

Model 560K, Serial No. 129739

FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL :

Model: 1211EX-10K-B, Serial : 113655

PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSI/NCSL APPROVED)

Pressure Indicator Model: UPS3000CC, Serial : A0813

TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA APPROVED)
Model # 8528-40, Serial # C95005824, |D # TD-001

Calibration Verified by: Dennis Stauffer f—’g Date: 11/5/2007

Checked By : Recep Yilmaz Date: 11/5/2007
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HGL Instrument Verification

DATE: 11/5/2007 Instrument No.: ft Location: Houston LVvDT?: E]Yes; No
Type Analysis: BF; [:] NonBF; - FS; DAbs. Reading Resolution of Instrument; 0.000001
Instrument Identification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer_TIP mV b Ib b Error (%)
Manufacturer Fugro 0.000000 0.0 -13.5 13.5 -0.04
Model Number F7.5CKESW2/B1 32.100000 540.0 528.5 11.5 -0.03
Serial Number 1701-1788 (Tip) 303.400000 5110.0 5108.8 1.2 0.00
HGL Instrument Number ft 449.800000 7580.0 7580.5 0.5 0.00
Excitation (V) 596.300000 10020.0 10053.8 33.8 010
Gain/Span Setling NA 892.500000 15020.0 15054.5 34.5 0.10
Full Range Qutput (V) 1183.200000 20005.0 19962.4 42.6 -0.13
Full Range/Capacity (Ib) 33716
Date Verified 11/5/2007
Date Due 11/4/2008
Service Status In Service
Accept. Abs. or FS Error (%) 0.1 {x]JFs; [ Jabs.
Verification/Standard Equipment
Type Load Cell (A2AL APPROVED)
Manufacturer Geotac
Mode! Number 560K _:
Serial Number 129739 o
HGL Instrument Number v %
Date Verified
Temperature O¢ = o
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff, (R%) 0.999986252
Intercept (Ib) -13.45326099
Slope (Ib/mV) 16.88287763
Verification (Calib.) Factor 16.88287763
Verification Factor Units Ib/mV
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (Ib) 6.479058372
Coverage Factor 2
Expanded Uncertainty (Ib) 12.95811674
Max. Abs. or FS Error (%) -0.13 [ XTFs, | T[Abs. MTS| [Yes: | X[No
120000 0.150
100000 b o 16.8829mV-13.4533 o100 UppE r Limit
8000.0 / 0.050 //
6000.0 // 0.000 ./ _
=
4000.0 / 0,050 /
2000.0
000 Tower Limit
0.0
100 200 300 400 500 600 790 -0.150
120000 0.0 5000.0 10000.0 15000.0 20000.0 25000.0
Uncertainity Budget Analysis For ft
Source of Uncertainty Value in Ib Distribution Divisor Type | Uncertainty (u) U Comments
Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV' 6.4791 N 1.0000 A 6.4791 41.9782
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 e
Repeatability * N 1.0000 A
Resolution of Standard #N/A R 3.4841 B
Combined Uncertainty 6.4791 Coverage Factor 2 for 5% confidence level.
Expanded Uncertainty (Best Measurement Capability)® 12.958 b

{1) This equal

follows the app p

by A2LA, not that typically used in uncertainty calculations; i.e., STD?V of the Mean.

{2) This vatue is unique for type (modetl) of equipmenl.

Volume 2, Rev. 0 - 7/18/2008
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{3) This uncertainty represents an expanded uncertainty exp as approxi y the 95% level using a ge factor of k=2.
Verified By: /L//\ Input By: Reviewed By: Checked By:
File:
Remarks: g
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HGL Instrument Verification

DATE:  11/5/2007 Instrument No.: 1100 Location: LVDT?: E:]Yes; No
Type Analysis: BF; l:] NonBF; FS; [_—_]Abs. Reading Resolution of Instrument: 0.000001
Tnstrument ldentification/Data - Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv Ib b b Error (%)
Manufacturer Fugro 0.000000 0.0 -13.6 13.6 -0.08
Model Number F7.5CKESW2/B1 279.800000 620.0 621.9 1.9 0.01
Serial Number 1701-1788 (Friction) 884.600000 1990.0 1095.4 54 003
HGL Instrument Number 1100 1562.300000 3520.0 3534.5 14.5 0.09
Excitation (V) 2212.200000 5010.0 5010.5 0.5 0.00
Gain/Span Setting NA 3308.900000 7510.0 7501.2 8.8 -0.05
Full Range Output (V)
Full Range/Capacity (Ib) 16858
Date Verified 11/5/2007
Date Due 11/4/2008
Service Status in Service
Accept. Abs. or FS Error (%) 0.1 [ XJFs: | Abs.

Verification/Standard Equipment

Type Load Cell {A2AL APPROVED)
Manufacturer INTERFACE
Model Number 1211EX-10K-B
Serial Number 113655
HGL Instrument Number Y§
Date Verified
Temperature O¢ = Of
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R%) 0.999987431
Intercept (Ib) -13.55356528
Slope (lb/mv) 2.271068817 -
Verification (Calib.) Factor 2.27106882
Verification Factor Units b/mv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (Ib) 2.398188297
Coverage Factor 2
Expanded Uncertainty (Ib) 4.796376595
Max. Abs. or FS Error (%) 0.09 [ X]FS; | |Abs. MT_S[__Yes; { X|No
6000.0 0.150
00 B < 2.2711my-}3.5536 . 0100 Upper Limit
///.A\‘V
4000.0 / 0050 ] = N
/
3000.0 / 0,000 r
20000 0,050 //
10000 o100 g
Lower [Limit
0o
500 1urn 15ro 2000 2500 <0.150
0.0 1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 8000.0
-1000.0
Uncertainity Budget Analysis For ft100
Source of Uncertainty Valuein [b Distribution Divisor Type | Uncertainty (u) ut Comments
Standard's Uncertainty N 2.0000 B e
Abs. Error-STDEV' 2.3982 N 1.0000 A 2.3982 5.7513
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability ® N 1.0000 A
Resolution of Standard #N/A R 3.4841 B
Combined Uncertainty 2.3982 Coverage Factor 2 for 85% confidence level.
Expanded Uncertainty (Best Measurement Capability)® 4.796 Ib
(1) This equatian follows the approach presented by A2LA, not that typicalty used in uncertalnty calculalions; i.e., STOEV of the Mean, (2) This value is unique for type (model) of equipment.
{3) This uncertainty represenls an exp Y d as appr y the 85% d level using a ge factor of k=2.
Verified By: / Input By: Reviewed By: Checked By: /
File:
Remarks: 7/

2000.2 (06/14/07)
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HGL Instrument Verification

DATE:  11/5/2007 Instrument No.: pt Location: Houston LVDT?:DYes; No
Type Analysis: BF; [:] NonBF; FS; [:]Abs. Reading Resolution of Instrument: 0.000001
Instrument Identification/Data instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv psi psi psi Error (%)
Manufacturer Fugro 0.000000 0.0 -0.2 0.2 -0.06
Mode! Number F7.5CKESW2/B1 206.700000 75.0 75.0 0.0 0.01
Serial Number 1701-1788-1233109 (Piez0) 413.600000 150.0 150.4 0.4 0.10
HGL [nstrument Number pt 824.200000 300.0 299.8 0.2 -0.05
Excitation (V)
Gain/Span Setting NA
Full Range Qutput (V)
Full Range/Capacity (psi) 360
Date Verified 11/6/2007
Date Due 11/4/2008
Service Status In Service
Accept. Abs. or FS Error (%) 0.25 [ XJFs; [ [Abs.
Verification/Standard Euuipment
Type PT(ANSI/NCSL APPROVED)
Manufacturer Eaton
Model Number UPS3000CC
Serial Number A0813
HGL instrument Number vi
Date Verified
Temperature °c= OF
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R 0.99999592
Intercept (psi) -0.20331044 ]
Slope (psi/mv) 0.364010552
Verification (Calib.) Factor 0.36401055
Verification Factor Units psifmv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (psi) 0.064150208
Coverage Factor 2
Expanded Uncertainty (psi) 0.128300415
Max. Abs. or FS Error (%) 0.10 | X|FS; | |Abs. MT-SrL___ Yes; [ X|No
3500 L 030 Upper Limit
5000 bs! = 0.36)0mv-0.2p33 R 0200
250.0 /
¢.100
200.0 - ~
0.000 Pl
150.0 / T~ y
100.0 / / -0.100
50.0 > -0.200
0.0 Lower Limit
100 200 300 400 500 6+0 7 800 9%0 -0.300
500 0.0 500 100.0 150.0 200.0 250.0 3000 350.0
Uncertainity Budget Analysis For pt
Source of Uncertainty Value in psi Distribution Divisor Type | Uncertainty (u)) ul Comments
Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV' 0.0642 N 1.0000 A 0.0642 0.0041
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 ~
Repeatability * N 1.0000 A
Resolution of Standard #NIA R 3.4641 B
Combined Uncertainty 0.0642 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capability)® 0.128 psi
(1) This equation foliows the approach presented by A2LA, not that typically used in uncertainty calculations; i.e., STDEV of the Mean. (2) This value is unique for type (model) ol equipment.
(3) This Y rep an ded L pI d as approxt y the 95% leveiusing a ge factor of k=2.
Verified By: _Zﬁ_ Input By: Reviewed By: Checked By:
File:
Remarks: /T

/
=
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CALIBRATION CERTIFICATE

g —
Ee—
APPLICANT FGI HOUSTON Certificate number ~ FC070494 Page 1 of 1
SUBMITTED A Piezo Cone Penetrometer Manufacturer Fugro Engineers B.V.
Device type  CONE, A15F7.5CKEW?2/8, 50 bar (2.5 ton) Serial number  1701-1831

The device contains an electronic data sheet which contains, amongst others, the characteristics of all the
sensors inside the device. The data acquisition system calculates the measured value from these known
characteristics. All calibration results are conform the values specified below.

Force calibration

Calibration reference : 548 FRE.001
Procedure : FEBV.CAL.PR0O.003 KALIBRATIE KRACHT

Titie of channel(s) : Cone and Cone+Fric.

Pressure test :

Max. load 150 kN |Deviation from specified Alpha factor at 2.5 MPa| < 5 %]
Range |Calibration range |Sensitivity| Zero load .
From to Deviation output; Cone quality control values :
1 0] 25kN| <0.5%| <0.75kN| |Max. deviation from reference <1%
Max. Tip to Sleeve friction Crosstalk <1%
Calibration uncertainty 0.39%]| 0.008kN
Pressure calibration Calibration of the slope sensor
Calibration reference : 3257-0001 Calibration reference :
Procedure : FEBV.CAL.PRO.004 KALIBRATIE DRUK Procedure:FEBV.CAL.PRO.006 KALIBRATIE HELLING
Title of channel: Pore2 Title of channel: Slope x
Max. load 12.5 Mpa
Range |Calibration range |Sensitivity Zero load Range |Calibration range |Sensitivity | Zero load
From Deviation output From Deviation output
1 0j2.5MPa| <1.0%| <0.002 MPa 1 0 [15 deg <10 %|< 1.6 deg
Calibration uncertainty 1%| 0.5deg
Calibration uncertainty 0.6 %| 0.003 MPa
Pore 2 transducer : Kistler 4043A50
SN : 1233111
Typical values for this type of device
Cone diameter (mm) 43.7 |Pore 2 position 2 Alpha factor 0.58

Cone area (square cm) {15
Sleeve diameter (mm) {43.9

Sleeve length (mm) 1447 |Cone - Sieeve distance (mm) |14.4
Sleeve area (square cm) [200  [Cone - Pore 2 distance (mm) 6.0

TRACEABILITY The measurements have been executed using standards for which the traceability to primary and/or

(inter)national standards has been demonstrated .

Calibrated by:  Mouaouya, Mo Approved by :

Calibration date: 15/05/2007 Approval date:

Calibrate before: 15/05/2008

Template : 7SCKEW2 Updated : 29/08/2005 3:15:00 PM

Volume 2, Rev. 0 - 7/18/2008 Page 110 of 155 DCN# EXE808



Calibration Verification Certificate

Device Type: Piezo Cone Penstrometer

Device Number: F7.5CKEW2/B1 1701-1831
Tip=15cm2=0.0161 fi2
Tip + Friction (cone readings in mV}
Loadlbs loadtons loadtsf TipmV  Cal Factor
0 0 0
600 0.3 18.63354 354 52.63712
5000 2.5 155.2795 296.2 52.42387
8750 4.35 270.1863 512.3 52.73987

Sleeve = 200 cm2 = 0.2153 fit2
Friction Only (cone readings in mV)
Load Ibs loadtons loadtsf Friction Cal Factor

0 0 0 0.2
600 0.3 1.393405 2654  0.5250
2100 1.05 4.876916 - 9343  0.5220
3200 1.6 7.431491 1406.3  0.5288

Pore Pressure Transducer

Pressure (isf) Transducer Output (mV)
0 0 0
5 5 200.5 2.4938
10 10 4012  2.4925
20 20 8016  2.4950

Calibration verified Interface 9820-000-1 Loadcelt

0 2000 4Q0QcarfAP0O 8000 10000

Friction Sleeve

Friction (mv)

0 1000 1L2AQ6s 3000 4000

0 5 10L0ad {tsf) 16 20 25

#113655 For Tip and Friction Calibration

Model #UPS3000CC SERIAL # A0813 for Pore pressure calibration
Loadcell used for calibration verification Is traceable to ptimary standards at NIST and was calibrated by an

A2LA accredited Laboratory.

Calibration verified by Dennis Stauffer% Date:

Checked by: Recep Yilmaz
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HGL Instrument Verification

DATE: instrument No.: ft Location: Houston wvore: [ Jves: [X]no
Type Analysis: BF: DNonBF; - F8; DAbs. Reading Resolution of Instrument: 0.000001
Tnstrument |gentification/Data. Tnstrument | St@andaid | Predicton | ADS. Brmor | Full Scale
Type Cone Penatrometsr_1IP ] _ mV ib Ib b Ermror (%)
Manufacturer Fugro 0.000000 0.0 2.9 2.9 0.02
Modet Number F7.5CKEW2/B1 35.400000 600.0 600.0 0.0 0.00
Seral Number $701-1831 206.200000 $000.0 4999.8 0.4 0.00
HGL Instrument Numbsr ft 817.300000 8750.0 87204 20.6 -0.12
Excitation (V) 593.700000 | 10000.0 10018.2 18.2 0.44
Gain/Span Settin NA
Full Range Output (V)
Full Range/CapecHy (ib) 16868
Date Verified
Date Dus
Sarvice Status In Service
AcCGept. ADS. or FS Eror (%) 0.1 TXIFS, | JAbs.

Vanfication/standard Equipment

Type Load Cell (A2AL APPROVED)

Manufacturer Interfaca
Model Number 1211EX-10K-B
Sarlal Number 113855
HGL nstrument Number 3
Date Verified
_Temperature OC u S
" Linear Regresslon, Uncertainty, T Ervor Summary
Correlation Coeff, (R %) 0.898890823
Intercapt (b) 2.851328641
Slope (IbimV) 16.8893632
Vertflcation (Calib.) Factor 16.86936320
Verification Factor Units lo/mV
Absolute Zaro (V} |
Floating Zero
Combined Uncertainty (ib) 4.525440006

Coverage Factor

2
Expanded Uncertainty {b) 9.050898011
‘ Max. Abs. or FS Error é"'%) -0.12 TXIFS: | JAbs.

Volume 2, Rev. 0 - 7/18/2008
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120000 l a.160
b= 18,5654mV 4218813 o0 Ugpger Limjt )
100000 ’ 1
5 i
= 0050 I
Flaae /’J g !
] P g 0000 |- /
= 60000 s i K 7
B L~ ) ~ /
g A e N !
T 4000 o i
@ // \\
0400 . i
26000 L, Lower um]E v
0150 1
00 . - - p e = py i 00 20000 o §000.0 80000 10000k 120000
Instrument Reading (mV) Standard Reading (I}
Uncertainity Budget Analysis For ft
Source of Uncertalnty Value in 1b Distribution Divisor | Type § Uncertainty {u) u Comments
Standard’s Uncertainty N 2. B
Abs, Enor-STDEV 45254 N 1.0000 A 4.5254 20.4797
Resolution of Instrurnent 0.0000 R 3.4841 B 0.0000 0.0000
Repeatabillty’ N 1.0000 A
Resolution of Standard HNA R 3.4841 B
Combined Uncertainty 35264 Coverage Facior 2 i?or 95% confidenca leval,
Expanded Uncertal est Measurament Capabiity) ° 9.054 ib
(1) Tres equatan e 2001030 ¥y AZLA, NOLIha typicaly 0 lssons; Le.; v Trxa valua 1S uroque Bt typé (Mmode) of equipment.
{3) s y tap . i P d as 3pprodimaisly the 85% conficanca Jevel nsing a coverage (actsr of ka2,
Verifled By: % Input By: Revlewead By: Checkad 8y:
Fite:
Remarks: fv 7
2000.2 (06114/07) Tiptaat.xs, CelData 10/15/2007 FUGRO CONSULTANTS INC

DCN# EXE808



HGL Instrument Verlfication

DATE: Instrument No.: #t Location: Lvot2: [ Jves: [X]No
Type Analysis: BF: DNonBF: - FS; DAbs. Reading Resolution of Instrument:  0.000001
Instument dentiication/bata [ inetrument | Standara | Prediclon | AbS. Enor | FuR Scals
Type e Penstronteter mv Ib 4Ib‘ b Eror (%)
Manufacturer Fugro 0.000000 0.0 27 2.7 0.02
Model Number F7.8CKEW2/B1 266.400000 600.0 601.4 1.4 0.01
Seral Number 1701-1831 934.300000 2100.0 21104 10.4 0.06
HGL Instrument Number ft 1405.300000 3200.0 3172.8 27.1 -0.16
Excltation (V) 2220.850000 6008.0 £012.6 12.8 Q.07
Gain/Span Setting NA
Full Range Output (V)
Full Range/Capacity (ib) 18358
Date Verified
Date Due
Service Status In Service
AccepL. ADS. oF FS ErTor (%) 0.1 TXIFS, | [Abs.
Verification/8tandard Equipment
Type Load Gall (A2AL APPROVED)
Manulacturer INTERFACE
Mode! Number 1211EX-10K-B
Sertal Number 113665
HGL Insirument Number &
Date Verifled
Temperature OCe O
Linesr Ennssion. Uncartainty, & Eyrar §umrmry
Correlation Cogft. (R®), 0.898037631
Intercept (ib) 2.711953603
Slope (b/imv) 2.2558559638
Vaerification (Calib.) Factor 2.25585984
Varification Factor Units Ibimv
Absolute Zero (V)
Floating 2ero (V}
Combined Uncertalnty (ib) 4,602345651
Coverage Factor 2
Expanded Uncerialnty {Ib) 9.204891303
" Max. Abs, of FS EmOF (%)] _ <D.16 TXJFs: | JAbs. ~ MIS]_[Yes | XINo
8000.0 0.160
(b = 2.2550mvp2.7120 o100 Upper Lim.‘(
5000.0 /-* . A
oy 0030 2,
= \ ”
£ s / = 8 oo Tmmmme ] - \ .z/
E P 3 \ 7
& sowo / 5 oo N s
2 @ <
§ 20000 & * 10 h /'f
ﬁ / Lowaer Lirkjt ) i
1000.0 W= -0.160 r’
0200
¢o 4 poe o P, 200 00 1000 20000 30000 40000 50000 80000
Instrument Reading (mv) Standard Reading {ib)
Uncenammorﬂ
Source of Uncertainty Valuein b Distribution Divisor ] Type ] Uncertainty (u) uf Commants
Slandarg’s Uncerainty N 20000 8
Abg, Ertor-STDEV 4.6023 N 1.0000 A 4,6023 21.1818
Resolution of Instriment 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability* N 1.0000 A
Resolution of Standard #NIA R 3.4841 B
Combined Unceriaimy 3.6023 'Covorags Facior Z o 95% CONfiGence Ievel.
anded Uncertaln t Measurement Capabliity) 3 9.205 b
oquadan the SpPRICH prese: hat unog cakusuons: Le., the Mex. U B uUe 1f P n
@) Ty y pah y exprovved a3 2p 1he 95% tevel iing a coverage factor of 1a2.
Veried By-d% Input By: Reviewed By: Checked By: éﬁ
Flle:
Remarks: ( /
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HGL instrument Verification

DATE: fnstrumant No.: Location: Houston wora[Jyes: [XINo
Type Anaysis: [X]8F; [ JNonBF; [ X]Fs: [ JAvs. Reading Resolution of instrument: __0.000001
Tnstrument [dentficaionData Tnetrumen | Standard | Predicton | ADs. Emor | Fulscae ]
Type . ~Cone Penatrometer nmv psi psi psi Ermor (%)
Manufacturer Fugro 0.C00000 0.0 0.0 0.0 -0.01
Mode! Number F7.6CKEW2/B1 206.800000 75.0 75.0 0.0 -0.01
Serlal Number 1701-1831+-1233114 413.900000 180.0 160.1 0.1 0.03
HGL Instrument Number pt 827.000000 3008 300.0 0.0 -0.01
Exchation (V)
Galr/Span Setting NA
Full Range Qutput ()
Full Range/Capacity (psl) 360
Date Verified
Date Dus
Service Status In Sarvice
Accept. Abs. of FS Emror {%) 0.25 FX{Fs: | |[Abs.
Veriication/Standard Equipment
Type PT(ANSINCSL APPROVED)
Manufacturer Eaton
Model Number UPS3000CC
Sarial Number AQ813
HGL Instrumant Number v
Date Verified
Temparaturs °g @ 3
Linear Regression, Uncertalnty, & Ervor Summary
Correlation Caeff. (R* 0969999702
Intercept (psl) -0.036235392
Slops (pstimv 0.362744313
Verification {Calid.) Factor 0.36274431
Varification Factor Units psifmv
Absolute Zero (V)
Floating Zero (V) —_—
Combined Uncertainty (psi) 0.018078098
Coveraga Factor 2J
Expanded Uncertainty {psi) 0.036156198
| Max, Abs. of FS Error (%) 0.03 TXJFS; | JAbs. S| |VYes; o)
%00 04m Upper Limit
%00 kb o r- 0200
&= 2500
i-g'- P / g 0,100
_g_‘ 2000 ” b S SN
- / g oom v —— ==
g 1500 w
5 ] e
§ 1000 / o
g P
w 8o Lo 0200
I U
[ . Lower Limit :
00 1 P 2 ?q %0 4?9 bfo 890 e Ly m}o '0»3000.0 500 1009 st 130.0 200.0 250.0 300.0 350.0
‘ Instrument Reading (mv) ndard Reading (psi)
\Uncanainity Bugget ANalysis For pt
Source of Uncertainty Valua In pst Distribution DMisor Type | Uncentainty (u) ui Corments
Standard’s Uncertalnty N 2.0000 B
Abs. Error-STDEV! 0.0181 N 1.0000 A 0.0181 0.0003
Resaolution of Instrument 0.0000 R 3.4841 B 0.0000 0.0000
Repeatabllity N 1.0000 A
Resalutlon of Standard #NA R 3.4641 B
Combined Uncertalnty 0.0131 Covarage Factor 2 Eor 95% confidencs fevel.
B apability) > 0.036 psl
o - - 50d I STORV of the Maa 18 UNKQUo {meoel) of equipment.
@yma » expunded d a8 appronimately the 95K, onidencs level using 8 coverago factor of 2.
Verfied By:ﬁ%_/_ Input By: Reviewed By: Checked By:
Flie:
Remarks: 4
T —
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CALIBRATION CERTIFICATE

fsnn

APPLICANT ~ FGI HOUSTON

Certificate number ~ FC070496

Page 1 of 1

SUBMITTED A Piezo Cone Penetrometer’ s+ Manufacturer Fugro Engineers B.V.

Serial number

Device type ~ CONE., A15F7.5CKEW2/B, 50 bar (2.5 ton) 1701-1832

The device contains an electronic data sheet which contains, amongst others, the characteristics of all the
sensors inside the device. The data acquisition system calculates the measured vajue from these known
characteristics. All calibration results are conform the values specified below.

Force calibration

Calibration reference : 548 FRE.001
Procedure : FEBV.CAL.PRO.003 KALIBRATIE KRACHT

Title of channel(s) :

Cone and _Cone+Fric.

Pressure test :

Max. load 150 kN [Deviation from specified Alpha factor at 2.5 MPa| <5 %]
Range |Calibration range |Sensitivity] Zero load
From to Deviation outputf Cone guality control values :
1 0| 25kN] <05%| <0.75kN| |Max. deviation from reference <1%
Max. Tip to Sleeve friction Crosstalk <1%
Calibration uncertainty 0.3%| 0.008 kN
Pressure calibration Calibration of the slope sensor
Calibration reference : 3257-0001 Calibration reference :
Procedure : FEBV.CAL.PRO.004 KALIBRATIE DRUK Procedure:FEBV.CAL.PRO.006 KALIBRATIE HELLING
Title of channel : Pore 2 Title of channef :  Slope x
Max. load 12.5 Mpa
Range |Calibration range |Sensitivity Zero load Range {Calibration range (Sensitivity | Zero load
From Deviation | . output From Deviation output
1 "0l 2.5 MPal < 1.0 %| <0.002 MPa 1 0 [15 deg <10 %] < 1.5 deg
Calibration uncertainty 1%] 0.5deg
Calibration uncertainty 0.6 %| 0.003 MPa
Pore 2 transducer : Kistler 4043A50
SN : 1233112
Typical values for this type of device
Cone diameter (mm) 43.7 {Pore 2 position 2 Alpha factor 0.58
Cone area (square cm) |15 Sleeve length (mm) 1447 {Cone - Sleeve distance (mm) 144
.{Sleeve diameter (mm) {43.9 |Sleeve area (square cm) |200 |{Cone - Pore 2 distance (mm) 8.0

TRACEABILITY

{inter)national standards has been demanstrated .

Calibrated by:

Mouaouya, Mo

Calibration date: 15/05/2007

Calibrate before: 15/05/2008

Template : 75CKEW?2 Updated : 29/09/2005 3:15:00 PM

Volume 2, Rev. 0 - 7/18/2008
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Approved by :  Sinjorgo, Gerry
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Calibration Verification Certificate

Device Type: Piezo Cone Penetrometer
Device Number: F7.5CKEW2/V 1701-1832
TIP CALIBRATION
Tip area = 15 cm2 = 0.0161 ft2 T
Tip readings in mV 700 7
TIP o001
Load toad load/area  Tip Cal Factor s :gz B
b Tons tsf mvV Mpa 2 200 1
0 0 0 0 0 Yy
610 0.305 18.9441 36.3 49.9751995 100 1.
5130 2.565 159.3168 304.1 50.1686335 0 : SRR : é
8550 4275 265.528 506.9 50.1620354 O W 4000 LosEmin(hs) 8000 10000 120m0
10030 5.015 311.4907 596.4 50.0143495
15040 7.52 467.0807 892.2 50.1322208
20010 10.005 621.4286 1184.4 50.2435152
FRICTION CALIBRATION s Friction Sleeve
Sleeve area = 200 cm2 = 0.2153 2 2000
Friction readings in mV R
£ 1500
Friction §
Load Load load/area Friction Cal Factor g
Ib Tons tsf mv Mpa 50
0 0 0 0 0 0 i i e A
630 0.315 1.463075 279.8 0.50073277 ° 10002000 LalaqEs) 4000 5000 6000

1995  0.9975 4.63307 887.6 0.49984894

3350  1.675 7.779842  1488.4 0.50053946 Pore P
4980 2.49 11.56526 2210 0.50112981 1000 ore Tressure
7520 376 17.464  3307.8 0.50558219

800
PORE PRESSURE TRANSDUCER CALIBRATION § 600
Serial : 123312 HE
Pore Pressure readings in mV = 200
Pressure Pressure Transducer P.Pres. 0
readings Cal Factor
psi tsf v Mpa 0 100 LD 300 400
0 0 0 0
75 54 209.1 2.473016
150 10.8 413.8 2.49931196
300 21.6 833.8 248072749
Temperature Calibration (30 - 115 degrees F) .
Temp (deg TIP (mV) FRIC (mV) PIEZO (mV) Deviation mV Mpa % Full Scale
30 -0.007 0.189 -0.047 Tip 0242 0.0121 0.0242
50 -0.035 0.203 0.126 Friction 3.174 0.001587 0.31738
75 -0.049 0.291 0.140 Piezo 3.058 0.007645  0.3058

100 -0.129 2.804 -2.391
115 -0.249 3.363 -2.932

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL:

Model 560K, Serial No. 129739

FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL :

Model: 1211EX-10K-B, Serial : 113655

PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSI/NCSL APPROVED)

Pressure indicator Model: UPS3000CC, Serial : A0813

TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOQOUPLE (A2LA APPROVED)
Model # 8528-40, Serial # C985005824, ID # TD-001

Calibration Verified by: Dennis Stauffer /"—Q; Date: 11/5/2007

Checked By : Recep Yilmaz : Date: 11/5/2007
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HGL Instrument Verification

DATE:. _ 11/5/2007 Instrument No.: ft Location: Houston LvDT?: [:]Yes; No
Type Analysis: BF; [:]NonBF.‘ - FS; DAbs. Reading Resolution of Instrument: 0.000001
Tnstrument Identification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer_TIP mvV b Ib Ib Error (%)
Manufacturer Fugro 0.000000 0.0 -8.5 8.5 -0.03
Model Number F7.5CKEW2/B1 36.300000 610.0 604.3 57 -0.02
Serial Number 1701-1832 (Tip) 304.100000 5130.0 5125.3 47 -0.01
HGL Instrument Number ft 506.900000 8550.0 8549.0 1.0 0.00
Excitation (V) 596.400000 10030.0 10059.9 29.9 0.09
Gain/Span Setting NA 892.200000 15040.0 15053.6 13.6 0.04
Full Range Output (V) 1184.400000 20010.0 19986.5 23.5 -0.07
Full Range/Capacity (ib) 33716
Date Verified 11/5/2007
Date Due 11/4/2008
Service Status In Service
Accept. Abs. or FS Error (%) 0.1 ~TxIFs; ] |Abs.
Verification/Standard Equipment B
Type Load Cell (A2AL APPROVED)
Manufacturer Geotac
Model Number 560K
Serial Number 129739
HGL Instrument Number vf
Date Verified
Temperature Cg = Of
Linear Regression, Uncertainty, & Error Summary
Carelation Coeff. (R?) 0.999994562
Intercept (Ib) -8.644049781
Slope (Ib/mV) 16.88202947
Verification (Calib.) Factor 16.88202947
Verification Factor Units Ib/mV
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (lb) 4.016393928
Coverage Factor 2
Expanded Uncertainty (Ib) 8.032787857 .
Max. Abs. or FS Error (%) 0.09 [ X]FS: | |Abs, MTS[_ Yes; [ X|[No
12000.0 0.150
— b= 16,8820mV-8. 440 / o100 Uppir Limit
8000.0 0.050
e /
6000.0 0.000
40000 0,050
2000.0
0100 Tower Limit
0.0
100 2ro 3ro 400 500 600 7 -0.150
20000 0.0 5000.0 10000.0 15000.0 20000.0 25000.0
Uncertainity Budget Analysis For f
Source of Uncertainty Value in lb Distribution Divisor Type | Uncertainty (u) u® Comments
Standard's Uncertainty N 2.0000 B . _
Abs. Error-STDEV' 4.0164 N 1.0000 A 4.0164 16.1314 B
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 o
Repeatability 2 N 1.0000 A o
Resoiution of Standard #N/IA R 3.4641 B _ R
Combined Uncertainty 4.0164 Coverage Factor 2 for 95% confidence level.
Expanded Uncerainty (Best Measurement Capability)® 8.033 Ib
(1) This eguation follows the ap| h p d by A2LA, not that typically used in uncertainty calculatons; i.e., STDEV of the Mean. (2) This value Is unique for type (model) of equipment.
(3) This uncertainty represents an expapded uncertainty exp: d as app! the 95% confid level using a faclor of k=2,
Verified By: /\/% Input By: Reviewed By: Checked By:
File:
Remarks:

2000.2 (06/14/07)
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HGL Instrument Verification

DATE:  11/5/2007 Instrument No.: 1100 Location: LVDT?: I::]Yes; No
Type Analysis: BF; C]NonBF; FS; [:]Abs. Reading Resolution of Instrument: 0.000001
Instrument |dentification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv b b b Error (%)
Manufacturer Fugro 0.000000 0.0 -213.5 213.5 -1.27
Model Number F7.5CKEW2/B1 279.800000 630.0 435.4 194.6 -1.18
Serial Number 1701-1832 (Friction) 887.600000 1185.0 1845.0 650.0 3.86
HGL Instrument Number . 100 1488.400000 3350.0 32384 111.6 -0.66
Excitation (V) 2210.000000 4980.0 4911.8 68.2 -0.40
Gain/Span Setting NA 3307.800000 7520.0 7457.8 62.2 -0.37
Full Range Output (V)
Full Range/Capacity (lb) 16858
Date Verified 11/5/2007
Date Due 11/4/2008
Service Status In Service T
Accept. Abs. or FS Error (%) 0.1 ~[XFS; [ JAbs.
Verification/Standard Equipment
Type Load Cell (A2AL APPROVED)
Manufacturer INTERFACE
Model Number 1211EX-10K-B
Serial Number 113655
HGL Instrument Number v
Date Verified
Temperature oc= of
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R?) 0.98755242
Intercept (Ib) -213.4594712
Slope (Ib/mv) 2.319144175 _
Verification (Calib.) Factor 2.31914417 -
Verification Factor Units Ib/mv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (Ib) 90.41311646
Coverage Factor 2
Expanded Uncertainty (ib) 180.8262329
Max. Abs. or FS Esror (%) 3.86 I xJrs; T Tabs. M-TS]__‘ Yes; | X|No
6000.0 5.000
w00 b = 2.3191mv-211.4585 000
:2: 4000.0 7 _ 3.000 ] \
H g 2 oo
T 30000 g
& J 3 1.000
g 2000.0 w / Upper Limit
-] / 0.000 / -
8 40000 hd / &%mcﬁ
@ . 1000
/ I =
0.0
f s'ro wro 1sro 2 zTo +2.000
00 10000 20000 30000 40000 50000 60000 70000  8000.0
womee Instrument Reading {mv) Standard Reading (Ib)
] Uncertainity Budget Analysis For ft100
Source of Uncertainty Value in b Distribution Divisor Type | Uncertainty (u) U Comments
Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 90.4131 N 1.0000 A 90.4131 8,174.5316
Resolution of instrument 0.0000 R 3.4641 B 0.0000 0.0000 . .
Repeatability > N 1.0000 A o . . -
Resolution of Standard #N/A R 3.4641 B8 o _:_ ___ e
Combined Uncertainty 90.4131 CoverageJFactor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capability)® 180.826 b
(1) This equalion foflows the approach presented by A2LA, not that typically used in uncertainty calculations; i.e., STDEV of the Mean. (2) This value is unique for type (model) of equipment.
(3) This uncertainty represents an expangsd riei p d as ap| the 95% confid level using a ge lactor of k=2,
Verified By: Z — ; Input By: Reviewed By: Checked By:

File:

Remarks:

(~

2000.2 (06/14/07)
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HGL Instrument Verification

|

DATE: _ 11/5/2007 instrument No.: pt Location: Houston Lvot?:[Jves; [X]No
Type Analysis: BF; [:] NonBF; FS; DAbs. Reading Resolution of Instrument: 0.000001
Instrument ldentification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv psi psi psi Error (%)
Manufacturer Fugro 0.000000 0.0 0.1 0.1 0.04
Model Number F7.5CKEW2/B1 209.100000 75.0 75.4 0.4 0.12
Serial Number 1701-1832-123312 (Piezo) 413.800000 150.0 149.1 0.9 -0.25
HGL instrument Number pt 833.800000 300.0 300.3 0.3 ©0.09
Excitation (V)
Gain/Span Setting NA
Full Range Output (V)
Fuill Range/Capacity {psi) 360
Date Verified 111512007
Date Due 11/4/2008
Service Status in Service
Accept. Abs. or FS Error (%) 0.25 | xXIFs; | [Abs.
Verification/Standard Equipment -
Type PT(ANSI/NCSL APPROVED)
Manufacturer Eaton
Model Number UPS3000CC
Serial Number A0813
HGL Instrument Number -
Date Verified
Temperature oG = Og
Linear Regression, Uncertainty, & Error Summary T
Correlation Coeff. (R?) 0.999978009
Intercept (psi) 0.132500696
Slope (psi/mv) 0.360039814
Verification (Calib.) Factor 0.36003981
Verification Factor Units psifmv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (psi) 0.158811828
Coverage Factor 2
Expanded Uncertainty (psi) 0.317623656
Max. Abs. or FS Error (%) | -0.25 [XTFs; | [Abs. MTS|_|Ves, | X]No
800 pe Upper Limit
00 psi = 0.3500mv+0{1325 . 0200
g 250.0 / 0.100 <A
o = e
-‘: 2000 5 / \\ /’
3 L~ £ o000
= 7 o A -
o 1500 |— Lo w L
E / Ll X1 \ s _
§ 100.0 \ 7
* / 0200 - =z
50.0 / \
@ Lowgr Limit
-0.300
oo 00 50.0 100.0 1500 200.0 250.0 3000 350.0
N standard Roading(p1)
Uncertainity Budget Analysis For pt
Source of Uncertainty Value in psi Distribution Divisor Type [ Uncertainty (u) U’ Comments
Standard's Uncertainty N 2.0000 B
Abs. Error-STOEV 0.1588 N 1.0000 A 0.1588 0.0252 .
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 __
Repeatability * N 1.0000 A _ . )
Resolution of Standard #N/A R 3441 VB Yy |
Combined Uncertainty 0.1588 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capability)® 0.318 psi

(1) This equalon follows the approach presented by A2LA, not that typically used in uncertainty calculalions: i.e., STDEV ol the Mean.

(2) This value is unique for type {model) of equipment.

(3) This uncenainty represents an expended uncertainty exp 2s appi the 95% confids level using a coverage factor of ka2,
Verified By: A4 Input By: Reviewed By: Checked By: 4
File:
Remarks: { /
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Calibration Verification Certificate

Device Type: Seismograph
Device Manufacturer Geometrics, Inc.
Model Number: ES-3000
Serial Number: 5138
Frequency (Hz)
Input Seismograph

10.059 10.0

20.042 19.8

30.061 29.5

40.042 40.1

50.056 50.3

60.050 60.3

70.050 70.2

80.002 80.0

90.080 90.0

100.002 99.7

Selsmograph

Frequency (Hz)

0.000 20.000 40.000 60.000 80.000 100.000 120.000

Input

FREQUENCY CALIBRATED BY INSTEK GOOD WILL INSTRUMENTS (A2LA APPROVED) FREQUENCY COUNTER :
Model: GFC-80101H, Serial No. CF871549
FREQUENCY GENERATED BY EZ DIGITAL, INC (A2LA APPROVED) OSCILLISCOPE WITH BUILT IN FUNCTION GENERATOR

Model: 0S-5020G, Serial No.: 3080209

Calibration Verified by: Dennis Stauffer /75

Checked By

: Recep Yilmaz

Volume 2, Rev. 0 - 7/18/2008

'

Date: 10/5/2007

Date: 10/5/2007
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Geometrics ES-3000 S/N 5138
Frequency (Hz) In: 10.059 Seismograph: 10.0 11/02/2007
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Geometrics ES-3000 S/N 5138

Frequency (hz) IN: 20.042 Seismograph: 19.8
11/02/2007
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Geometrics ES-3000 S/N 5138
IN: 30.061 Seismograph: 29.5

Frequency (Hz)
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Geometrics ES-3000 S/N 5138

Frequency (Hz) IN: 40.042 Seismograph: 40.1

©11/02/2007
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Geometrics ES-3000 S/N 5138
Frequency (Hz) IN: 50.056 Seismograph: 50.3
11/02/2007

10

20

30

40

1o R S

60

70

80

90

100

110

120

130

140

Volumei2, Rev. 0 - 7/18/2008 Page 125 of 155 DCN# EXE808



Geometrics ES-3000 S/N 5138

Frequency {(Hz) IN: 60,050 Seismograph: 60.3
11/02/2007

10

20

30

40

50

60

70

80

90

100

110

120

130

140

Volume

2.0

2, Rev. 0 - 7/18/2008

Page 126 of 155

DCN# EXE808



Geometrics ES-3000 S/N 5138
Frequency (Hz)

11/02/2007
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Geometrics ES-3000 S/N 5138

Frequency (Hz) IN: 80.002 Seismograph: 80.0
11/02/2007
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Geometrics ES-3000 S/N 5138

Frequency (Hz) IN: 90.080 Seismograph: 90.0
11/02/2007
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Geometrics ES-3000 S/N 5138
Frequency (Hz) IN: 100.002 Seismograph: 99.7
11/02/2007
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Calibration Verification Certificate

Device Type: Piezo Cone Penetrometer

Device Number: F7.5CKEW2/B 1701-1498
TIP CALIBRATION

Tip area = 15 cm2 = 0.0161 {2 T
Tip readings in mV 700 1- - — -
TIP 600 : - - - / ;
Load Load load/area Tip  Cal Factor S AT R R DR S
ib Tons tsf mv Mpa - IR ‘
0 0 0 0 0 ey T .
605 0.3025 18.78882 35.7 50.3986015 100 | : —
5080 254 157.764 301.2 50.1579839 0 - — e
7520 3.76 233.5404 446.7 50.0648841 O W00 4000 LoadOnlfles) 8000 10000 12000

9960 4.98 309.3168 591.2 50.1021358
15150 7.575 470.4969 899.3 50.1001892
20040 10.02 622.3602 1190.2 50.0736325

FRICTION CALIBRATION s IrictionSlesve
Sleeve area = 200 cm2 = 0.2153 ft2 gogy L e s ]
Friction readings in mV £ 1500 e e
Friction § | S
Load Load load/area Friction Cal Factor - o s
Ib Tons tsf mv Mpa seo > S
0 0 0 0 0 0 —
480 024 1.114724 211.7 0.50423566 O 0 WD lowkmm w0 G &
2530 1.265 5.875523 1112.8 0.50561107
3610 1.805 8.383651 1586.7 0.50597092
5005 2.5025 11.62332  2197.3 0.50655651 1000 40T Pressure
7480 3.74 17.37111  3287.4 0.50601364 600 L e
PORE PRESSURE TRANSDUCER CALIBRATION g 600
Serial : 7056-1-133 3 400 e
Pore Pressure readings in mV F 200 L
Pressure Pressure Transducer P.Pres. : :
readings Cal Factor 0 ' ' i
osi isf "y Mpa 0 100 Lo20Rsn 300 400
0 0 0 0
75 54 206.9 2.49931196
150 10.8 415.2 2.490884611
300 21.6 827.5 2.49961399
Temperature Calibration (30 - 115 degrees F)
Temp (deg TIP (mV) FRIC (mV) PIEZO (mV) Deviation mV Mpa % Full Scale
30 1.623 1.032 -0.397 Tip 0.338 0.0169 0.0338
50 1.680 1.128 -0.946 Friction 1.694 0.000847 0.1694
75 1.728 1.331 -1.147 Piezo 5.714 0.014285 0.5714

100 1.901 1.607 1.473
115 1.843 2.174 3.319

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL:

Model 560K, Serial No. 129739

FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL :

Model: 1211EX-10K-B, Serial : 113655

PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSI/NCSL APPROVED)

Pressure Indicator Model: UPS3000CC, Serial : A0813

TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA APPROVED)
Model # 8528-40, Serial # C95005824, ID # TD-001

Calibration Verified by: Dennis Stauffer / § Date: 1/22/2008

Checked By : Recep Yiimaz Date: 112212008
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HGL Instrument Verification

DATE: _ 1/22/2008 Instrument No.: ft Location: Houston LVDT?:DYes: No
Type Analysis: [ X |BF, [_|NonBF: [ X]JFS: [_|Abs. Reading Resolution of Instrument: __0.000001
Instrument ldentification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penstrometer-TIP mV b Ib Ib Error (%)
Manufacturer Fugro 0.000000 0.0 3.4 3.4 0.01
Mode! Number F7.5CKE3SW2/B 35.700000 605.0 604.5 0.5 0.00
Serial Number 1701-1498(Tip) 301.200000 5080.0 5074.9 5.1 -0.02
HGL Instrument Number ft 446.700000 7520.0 7524.8 4.8 0.01
Excitation (V) §91.200000 9960.0 9957.9 2.1 -0.01
Gain/Span Setting NA 899.300000 15150.0 15145.7 4.3 -0.01
Full Range Output (V) 1180.200000 20040.0 20043.8 3.8 0.01
Full Range/Capacity {Ib) 33716
Date Verified 1/22/2008
Date Due 1/21/2009
Service Status In Service
Accept. Abs. or FS Error (%) 0.1 [ X]Fs: | |Abs.
Verification/Standard Equipment
Type Load Cell (A2AL APPROVED)
Manufacturer Geotak
Model Number 560K
Serial Number 129739
HGL Instrument Number v
Date Verified
Temperature o¢ = oF
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R?) 0.999999699
Intercept (Ib) 3.370369765
Slope (lb/mV) 16.8378626
Verification (Calib.) Factor 16.83786260
Verification Factor Units ib/mV
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (Ib) 0.6157721
Coverage Factor 2
Expanded Uncertainty (Ib) 1.2315442
Max. Abs. or FS Error (%) -0.02 [X]FS. | |Abs. MTS|_ |Yes, | X]No
120000 0.150
Ib = 16.8379mV+3.3704 Y foant
Jo0000 0100 Upper Limit
40000 // 0.050
/ o
6000.0 / 0.000 \'\. r
4000.0 / ~0.050
20000 / o1 Lower Limit
0,150
00 0.0 50000 10000.0 15000.0 200000 250000
[ 100 200 300 400 500 600 700
Uncertainity Budget Analysis For ft
Source of Uncertainty Value in Ib Distribution Divisor Type | Uncertainty (u) uf Comments
Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV' 0.6158 N 1.0000 A 0.6158 0.3792
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A
Resolution of Standard #N/A R 3.4641 B
Combined Uncertainty 0.6158 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capz-xbility)3 1.233 b
{1) This equalion loliows he approach presenied by A2LA, not thal typically used in uncertainty calculations; i.e., STDEV of the Mean. (2) This value is unique for type (made) of equipment.
(3) This uncenainty represenits an expanded uncertainty expressed as app the 95% conf level using a ge tactor of k=2.
Verified By: Input By: Reviewed By: Checked By:
Fite: Z: %
Remarks: |\
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DATE: _ 1/22/2008

Type Analysis: BF;

Instrument No.: 100

HGL Instrument Verification
Location:

LvoT?: [ JYes; [X]No

[:]NonBF; - FS; DAbs. Reading Resolution of instrument: 0.000001
Instrument Identification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer my b ib b Error (%)
Manufacturer Fugro 0.000000 0.0 -1.0 1.0 -0.01
Model Number F7.5CKEW2/8 211.700000 480.0 480.9 0.9 0.01
Serial Number 1701-1498 (Friction) 1112.800000 2530.0 2532.0 2.0 0.01
HGL Instrument Number 100 1586.700000 3610.0 3610.7 0.7 0.00
Excitation (V) 2197.300000 5005.0 5000.6 4.4 -0.03
Gain/Span Setting NA 3287.400000 7480.0 7481.9 1.9 0.01
Full Range Output (V)
Full Range/Capacity (Ib) 16858
Date Verified 1/22/2008
Date Due 1/21/2009
Service Status In Service
Accept. Abs. or FS Error (%) 0.1 [ X]Fs; | [Abs.
Verification/Standard Equipment
Type Load Cell (A2AL APPROVED)
Manufacturer INTERFACE
Model Number 1211EX-10K-B
Serial Number 113655
HGL Instrument Number vi
Date Veified -
Temperature O¢c= Of
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R 0.999999261
intercept (Ib) -1.014317764
Slope (Ib/mv) 2.276240297
Verification (Calib.) Factor 2.27624030
Verification Factor Units Ib/mv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (Ib) 0.567926155
Coverage Factor 2
Expanded Uncertainty (Ib) 1.13585231
Max. Abs. or FS Error (%) -0.03 | X|FS; [ [Abs. M?SL Yes; | X|No
6000.0 0150
50000 Ib = 2.2762mv-1.0143 N 0100 Upper Limit
4000.0 0.050
/
3000.0 0000 > P e e
/ \»
2000.0 0,050
1000.0
100 Tower Limit
0.0
500 1000 15§ 2000 2 -0.150
10000 ro 0.0 1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 ?000‘0

Uncertainity Budget Analysis For 1100

Source of Uncertainty Value in 1b Distribution Divisor Type | Uncertainty (u)) it Comments

Standard's Uncertainty N 2.0000 B

Abs. Error-STDEV' 0.5679 N 1.0000 A 0.5679 0.3225

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability® N 1.0000 A
Resolution of Standard #N/A R 3.4641 B

Combined Uncertainty 0.5679 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capability)3 1.136 Ib
(1) This equalion follows the p by A2LA, not that typically used in uncertainty calculabons; i.e., STOEV of the Mean. (2) This value Is unique for type {madel) of equipmenl.

(3) This uncenrtainty represents an expan y exp as appr
Verified By: é input By:
File:

y the 85% confi lovel using a coverage factor of k=2,

Reviewed By:

Checked By:

Remarks:

(7
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HGL Instrument Verification

DATE: __ 1/22/2008 Instrument No.: pt Location: Houston LVDT?:]__—]Yes; No
Type Analysis: BF; [:]NonBF; - FS; DAbs. Reading Resolution of Instrument: 0.000001
Instrument Identification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv psi psi psi Error (%)
Manufacturer Fugro 0.000000 0.0 -0.1 0.1 -0.03
Mode! Number F7.5CKEW2/B 206.900000 75.0 74.9 0.1 -0.03
Serial Number 1701-1576-7056-1-133 (Piezo) 415.200000 150.0 150.4 0.4 0.11
HGL Instrument Number pt 827.500000 300.0 299.8 0.2 -0.05
Excitation (V)
Gain/Span Setting NA
Full Range Output (V)
Full Range/Capacity (psi) 360
Date Verified 1/22/2008
Date Due 1/21/2008
Service Status In Service
Accept. Abs. or FS Error (%) 0.25 [ XJES; [ JAbs.
Verification/Standard Equipment
Type PT(ANSI/NCSL APPROVED)
Manufacturer Eaton
Maode! Number UPS3000CC
Serial Number A0813
HGL Instrument Number v:
Date Verified
Temperature °¢c= Of
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R?) 0.999995874
Intercept (psi) -0.108198682
Slope (psi/mv) 0.362467436
Verification (Calib.) Factor 0.36246744
Verification Factor Units psi/mv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (psi) 0.066029689
Coverage Factor 2
Expanded Uncertainty (psi) 0.132059378
Max. Abs, or FS Error (%) 0.11 [X]FS; | JAbs. MTS[_|Yes, | X]No
3500 o Uppér Limit
2000 psi = 0.3525mv-0.) 082 . 0200
250.0 /
0.100
2000 / I~
T
150.0 / oo — \
100.0 /// -0.100
50.0 // -0.200
0.0 Lower Limit
1r0 w0 30 0 500 £qo o &0 8o .0'30000 50.0 100.0 150.0 200.0 250.0 300.0 350.0
500 X X X X X X X X
Uncertainity Budget Analysis For pt
Source of Uncertainty Value in psi Distribution Divisor Type | Uncertainty (u) u Comments
Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV | 0.0660 N 1.0000 A 0.0660 0.0044
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A
Resolution of Standard #N/A R 3.4641 B
Combined Uncertainty 0.0660 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capability)® 0132 psi
(1)} This equalion follows the approach presented by A2LA, not that typically used in uncertainty calculations; i.e., STDEV of the Mean. (2) This value is unique for type {madel) of equipment.
(3) This uncertainty represents an expan: rlail as ap the 95% level using a ge factor of k=2,
Verified By: ¢ ? Input By: Reviewed By: Checked By:
File:
Remarks: { /
g
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Calibration Verification Certificate

Device Type: Piezo Cone Penetrometer

Device Number: F7.5CKESW2/V 1701-1788
TIP CALIBRATION

Tip area = 15 cm2 = 0.0161 ft2 Tip
Tip readings in mV 700 1~ : e et e
TIP o0 - P /
Load Load load/area  Tip Cal Factor z L e v
b Tons tsf mv Mpa 300 s it
0 0 0 0 0 200 f / BT S
510 0.255 15.83851 30.3 50.0563149 100 f e
4980 2.49 1546584 295.3 50.1530353 0 — e —
7510  3.755 2332298  446.3 50.0431198 O W0 Wm0 S0 oo nawe

10040 5.02 311.8012 595.4 50.1482993
14970 7.485 464.9068 889.4 50.0559839

19960 9.98 619.8758 1184.3 50.1222011
FRICTION CALIBRATION 2500 o TIOON Sleeve i
Sleeve area = 200 cm2 = 0.2153 ft2 2000 o SN S Ty
Friction readings in mV o E soo bt T / :
Friction 5 e B REET
Load Load load/area Friction Cal Factor S /
tb Tons tsf mv Mpa 300 Jrrm—
550  0.275 1.277288 243.8 0.50169776 O o0 MW temms 4w sw e
2020 1.01 4.691129 890.4 0.50452117
3590 1.795 8.337204 1584.6 0.50383458 Pore Pressure
5100 2.55 11.84394  2250.7 0.50392481 1000 = °
7480 3.74 17.37111 3295.4 0.50478522 AT R AR

800 / e
g00 f ; f“ A .

400

PORE PRESSURE TRANSDUCER CALIBRATION
Serial : 1233109
Pore Pressure readings in mV

Transducer (mv)

200 =
Pressure Pressure Transducer P.Pres. :
readings Cal Factor 0 0 1('30 i 300 400
psi tsf mV Mpa 1208
0 0 0 0
75 54 206.3 2.50658092
150 10.8 413.5 2.50112525
300 216 824.8 2.50779653
Temperature Calibration (30 - 115 degrees F)
Temp (deg TIP (mV) FRIC (mV) PIEZO (mV) Deviation mv Mpa % Full Scale
30 -0.010 -0.201 -0.098 Tip 0.255 0.01275 0.0255
50 0.002 -0.332 -0.073 Friction 2.859 0.00143 0.2859
75 0.015 -0.392 -0.049 Piezo 2,490 0.006225 0.249

100 0.143 1.978 -2.032
115 0.245 2.658 -2.539

TIP CALIBRATED BY GEOTAC (A2LLA APPROVED) LOAD CELL:

Model 560K, Serial No. 129739

FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL :

Model: 1211EX-10K-B, Serial ; 113655

PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSH/NCSL APPROVED)

Pressure Indicator Model: UPS3000CC, Serial : A0813

TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA APPROVED)
Model # 8528-40, Serial # C95005824, ID # TD-001

Catibration Verified by: Dennis Stauffer /é Date: 1/22/2008

Checked By : Recep Yilmaz Date: 1/22{2008

Volume 2, Rev. 0 - 7/18/2008 Page 136 of 155

DCN# EXE808



HGL Instrument Verification

DATE: __ 1/22/2008 Instrument No.: ft Location: Houston LVDT?: I:]Yes; No
Type Analysis: BF; DNonBF; - FS; DAbs. Reading Resolution of instrument: _ 0.000001
Instrument ldentification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer_TIP mV Ib Ib Ib Error (%)
Manufacturer Fugro 0.000000 0.0 -0.4 0.4 0.00
Model Number F7.5CKESW2/B1 30.300000 510.0 510.1 0.1 0.00
Serial Number 1701-1788 (Tip) 295.300000 4980.0 4974.7 5.3 -0.02
HGL Instrument Number ft 446.300000 7510.0 7518.7 8.7 0.03

Excitation (V)

§95.400000 10

040.0 10030.7 9.3 -0.03

Gain/Span Setting

NA 889.400000 14

970.0 14883.9 13.9 0.04

Full Range Output (V)

1184.300000 19

960.0 19852.3 7.7 -0.02

Full Range/Capacity (Ib) 33716
Date Verified 1/22/2008
Date Due 1/21/2009
Service Status In Service
Accept. Abs. or FS Error (%) 0.1 [ X]Fs; [ JAbs.

Verification/Standard Equipment

Type Load Cell (A2AL APPROVED)
Manufacturer Geotac
Mode! Number 560K
Serial Number 129739
HGL Instrument Number v
Date Verified
Temperature ¢ = of
Linear Regression, Uncertainty, & EWSummary
Correlation Coeff. (R 0.999998634
Intercept (Ib) -0.389801857
Slope (Ib/mV) 16.84763982
Verification (Calib.) Factor 16.84763982
Verification Factor Units Ib/mV
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (Ib) 1.882927137
Coverage Factor 2
Expanded Uncertainty (Ib) 3.765854274
Max. Abs. or FS Error (%) 0.04 “TXJFS. [ |Abs. MTS[_|Yes, [ X]No
12000.0 0.150
100000 b = 16.8476mV-0.3898 o100 UppE r Limit
8000.0 0.05¢
A .
6000.0 0.000 ¢+ e AN
/' - Y N P
4000.0 0050
2000.0
o0 Cowér Limit
0.0
100 260 390 4T0 STJ 600 790 -0.150 =
0.0 5000.0 10000.0 15000.0 20000.0 25000.0
-2000.0
Uncertainity Budget Analysis For ft
Source of Uncertainty Value in Ib Distribution Divisor Type | Uncertainty (u;) u Comments
Standard's Uncertainty N 2.0000 B
Abs. Emor-STDEV ' 1.8829 N 1.0000 A 1.8829 3.5454
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A
Resolution of Standard #N/A R 3.4641 B
Combined Uncertainty 1.8829 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capability)3 3.76§_ b -
“(1) This equation follows the approach presented by A2LA, not that typically used in uncertainty calculetions; i.c., STOEV of the Mean. (2) This value is unique for type (model) of equipment.
(3) This inty rep: an expanded expressed as approxit ly the 95% fid level using a coverage factor of k=2.
Verified By: Input By: Reviewed By: Checked By:
File:
Remarks:

4
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HGL Instrument Verification

DATE:  1/22/2008 Instrument No.: 1100 Location:

LvpT2:[JYes: [X]No

Type Analysis: BF; [:]NonBF; - FS; [:]Abs. Reading Resolution of Instrument: 0.000001
Instrument ldentification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv b Ib Ib Error (%)
Manufacturer Fugro 0.000000 0.0 -3.4 3.4 -0.02
Mode) Number F7.5CKESW2/B1 243,800000 §50.0 549.8 0.2 0.00
Serial Number 1701-1788 (Friction) 890.400000 2020.0 2017.0 3.0 -0.02
HGL instrument Number ft100 1587.600000 3590.0 3599.0 9.0 0.05
Excitation (V) 2250.700000 5100.0 5103.6 3.6 0.02
Gain/Span Setting NA 3295.400000 7480.0 7474.1 5.9 -0.04
Full Range Output (V)
Full Range/Capacity (Ib) 16858
Date Verified 1/22/2008
Date Due 1/21/2009
Service Status In Service
Accept. Abs. or FS Error (%) 0.1 I X[Fs; | [Abs.
Verification/Standard Equipment
Type Load Cell (A2AL APPROVED)
Manufacturer INTERFACE
Model Number 1211EX-10K-B
Serial Number 113655
HGL Instrument Number vi
Date Verified
Temperature 0c = OF
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R 0.999996337
Intercept (Ib) -3.393488832
Slope (Ib/mv) 2.269059971
Verification (Caiib.) Factor 2.26905997
Verification Factor Units Ib/mv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (Ib) 1.213348951
Coverage Factor 2
Expanded Uncertainty (Ib) 2.426697903
Max. Abs. or FS Error (%) 0.05 | XIFS; | |Abs. MTS[ JYes; [ X|No
000.0 o.150 T
50000 b = 2.2691mv{3.3935 . 0100 Upper Limit
4000.0 0.050 .
/ \.
3000.0
0.000 P —— v
2000.0 o] -0.050
1000.0
000 Lower Limit
0.0
500 1000 1500 2000 2500 -0.150
10000 0.0 1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 8000.0

Uncertainity Budget Analysis For ft100
Source of Uncertainty Value in ib Distribution Divisor Type | Uncertainty (u) uf Comments
Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV' 1.2133 N 1.0000 A 1.2133 1.4722
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeaiability2 N 1.0000 A
Resolution of Standard #N/A R 3.4641 B
Combined Uncertainty 1.2133 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capability)® 2.427 b
{1) This equation follows the approach presented by A2LA, not that typically used in uncerainty calculations: i.e., STDEV of the Mean, {2) This value is unique for type (model} of equipment.
(3) This i P an ded yncertainty exps d as app tely the 95% confi level using & factor of ka2,
Verified By: Z 2’7 Input By: Reviewed By: Checked By:
File: '
Remarks: ( /
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HGL Instrument Verification

DATE:  1/22/2008 instrument No.. pt Location: Houston LVDT?: E]Yes; No
Type Analysis: BF; |:]NonBF; FS; [:]Abs. Reading Resolution of instrument: 0.000001
instrument Identification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv psi psi psi Error (%)
Manufacturer Fugro 0.000000 0.0 -0.1 0.1 -0.03
Model Number F7.5CKESW2/B1 206.300000 75.0 74.9 0.1 -0.02
Serial Number 1701-1788-1233109 (Piezo) 413.500000 150.0 150.3 0.3 0.08
HGL Instrument Number pt 824.800000 300.0 299.9 0.1 -0.04
Excitation (V)
Gain/Span Setting NA
Full Range Output (V)
Full Range/Capacity (psi) 360
Date Verified 1/22/2008
Date Due 1/21/2009
Service Status In Service
Accept. Abs. or FS Error (%) 0.25 [ X]FS. [ [Abs.
Verification/Standard Equipment
Type PT(ANSI/NCSL APPROVED)
Manufacturer Eaton
Model Number UPS3000CC
Serial Number A0813
HGL Instrument Number vl
Date Verified
Temperature Oc= Op
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R% 0.999997701
Intercept (psi) -0.084255964
Slope (psi/mv) 0.363683389
Verification (Calib.) Factor 0.36368339
Verification Factor Units psi/imv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (psi) 0.0497694
Coverage Factor 2
Expanded Uncertainty (psi) 0.099538799
Max. Abs. or FS Error (%) 0.08 | X{FS; | |Abs. ﬁSL Yes; [ X[No
3500 000 Uppér Limit
si = 0.36p7mv-0.0943
3000 g 0.200
250.0 /
/ 0.100
] /‘
200.0 / v . - T —
150.0 L
100.0 / / -0.100
50.0 -0.200
00 0300 Lower Limit
ﬂ’JD %0 3r° 40 5o g0 790 8TD o ’ 0.0 50.0 1000 150.0 200.0 250.0 . 3000 350.0
-50.0
Uncertainity Budget Analysis For pt
Source of Uncertainty Value in psi Distribution Divisor Type | Uncertainty (u) Ui Comments
Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV' 0.0498 N 1.0000 A 0.0498 0.0025
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A
Resolution of Standard #N/A R 3.4641 B L
Combined Uncertainty 0.0498 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capability)3 0.100 psi
{1} This equation lollows the approach presented by A2LA, not that typically used in uncertainty calculations; i.e., STDEV of lhe Mean. (2) This vaiue is unique for type {model) of equipment.
(3) This uncertainty represents an exp pr as app! y the 95% confid level using a ge factor of k=2,
Verified By: 2& Input By: Reviewed By: Checked By: ‘élf;
File:
Remarks: (v /
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Calibration Verification Certificate

Device Type: Piezo Cone Penetrometer

Device Number: F7.5CKEW2/V 1701-1832
TIP CALIBRATION

Tip area = 15 cm2=0.0161 ft2 Tip
Tip readings in mV 700 T - e - ey
TIP 800 Jomrm Rt
Load Load load/area  Tip Cal Factor el / T
b Tons tsf mv Mpa wo i T T
0 0 0 0 0 w0 L i —
605 0.3025 18.78882 359 50.1178293 100 | = SRS S B ,J
5200 2.6 161.4907 308.2 50.1766931 ol — :
8120 4.06 252.1739 481.7 50.1315012 O Mo 40 SN0 s 100w 12000
9990 4.995 310.2484 592.8 50.1174101
15100 7.55 468.9441 895.2 50.1635427
19990 9.995 620.8075 1184.6 50.1848225
FRICTION CALIBRATION ast0 10000 SlecVe |
Sleeve area = 200 cm2 = 0.2153 ft2 N e
Friction readings in mV o L e R
Friction
Load Load load/area Friction Cal Factor ey
b Tons tsf myv Mpa 5004
0 0 0 0 0 ,
550  0.275 1.277288 243.1 0.50314238 O oW MW 0 s e
2030 1.015 4.714352 899.6 0.50183363
3540 1.77 8.221087 1552.8 0.50699177
5010 2505 11.63493  2218.3 0.50226234 1000 Pore Pressure _
7480 374 17.37111  3310.2 0.50252831 a0 Lt : .
PORE PRESSURE TRANSDUCER CALIBRATION ';‘ 600
Serial : 123312 3400 frsi
Pore Pressure readings in mV T ggp J S
Pressure Pressure Transducer P.Pres. o P : : :
readings Cal Factor i ) " i
psi 1ot ) Mpa 0 100 2Bk 300 400
0 0 0 0
75 54 208.9 2.47538365
150 10.8 414.1 2.4975013
300 216 834.2 247953797
Temperature Calibration (30 - 115 degrees F)
Temp (deg TIP (mV) FRIC (mV) PIEZO (mV) Deviation mv Mpa % Full Scale
30 -0.009 0.195 -0.052 Tip 0.238 0.0119 0.0238
50 -0.041 0.207 0.135 Friction 3.180 0.00159 0.318
75 -0.046 0.284 0.148 Piezo 3.018 0.007545 0.3018

100 -0.133 2.812 -2.345
115 -0.247 3.375 -2.883

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL:

Modet 560K, Serial No. 129739

FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL :

Model: 1211EX-10K-B, Serial : 113655

PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSI/NCSL APPROVED)

Pressure Indicator Model: UPS3000CC, Serial : A0813

TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCQUPLE (A2LA APPROVED)
Model # 8528-40, Serial # C95005824, |D # TD-001

Calibration Verified by: Dennis Stauffer /’é Date: 1/2212008

Checked By : Recep Yilmaz Date: 112212008
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HGL instrument Verification

DATE:  1/22/2008 Instrument No.: ft Location: Houston LVDT?: [:]Yes; No
Type Analysis: BF; l:] NonBF; - FS; [:]Abs. Reading Resolution of Instrument: 0.000001
Instrument ldentification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer_TIP mV b b b Error (%)
Manufacturer Fugro 0.000000 0.0 -2.9 2.9 -0.01
Mode! Number F7.5CKEW2/B1 35.800000 605.0 602.8 2.2 -0.01
Serial Number 1701-1832 (Tip) 308.200000 5200.0 5197.1 2.9 -0.01
HGL Instrument Number ft 481.700000 8120.0 8124.4 4.4 0.01
Excitation (V) 592.800000 9990.0 9998.9 8.9 0.03
Gain/Span Setting NA 895.200000 15100.0 156101.0 1.0 0.00
Full Range Output (V) 1184.600000 19990.0 19983.8 6.2 -0.02
Full Range/Capacity (Ib) 33716
Date Verified 1/22/2008
Date Due 1/21/2008
Service Status In Service
Accept. Abs. or FS Error (%) 0.1 [ X]Fs; | [Abs.
Verification/Standard Equipment
Type Load Cell (A2AL APPROVED)
Manufacturer Geotac
Model Number 560K
Serial Number 129739
HGL Instrument Number vz
Date Verified
Temperature °c = OF
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R%) 0.999999507
Intercept (Ib) -2.944801092
Slope (Ib/mV) 16.87217402
Verification (Calib.) Factor 16.87217402
Verification Factor Units Ib/mV
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (Ib) 1.009640807
Coverage Factor 2
Expanded Uncertainty (Ib) 2.019281615
Max. Abs. or FS Error (%) 0.03 [ XTFs: | |Abs. MTS|_|Yes; [ X]No
12000.0 0.150
10000 Ib = 16|8722mV-2.9448 0.100 UppE r Limit
8000.0 /-’ 0.050
£000.0 // 0000 | _ /
4000.0 / 10,050
2000.0 -
0100 Lower Limit
0.0
160 200 300 400 500 600 780 -0.150
2000.0 0.0 5000.0 10000.0 15000.0 20000.0 25000.0
Uncertainity Budget Analysis For ft
Source of Uncertainty Value in lb Distribution Divisor Type | Uncertainty (u) u’ Comments
Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV ' 1.0096 N 1.0000 A 1.0086 1.0194
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability * N 1,0000 A
Resolution of Standard #N/IA R 3.4641 B
Combined Uncertainty 1.0096 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capability)® 2.019 b

(1) This equation follows the approach presented by A2LA, not that typically used in uncertainty calculations; i.e,, STDEV of the Meon.

(3) This uncertainty represents an expanded unceriainty expressed 8s approximately the 35% confidence level using a coverage factor of k=2,

{2) This value is unique for type (model) of equipmenl.

Verified By: ™S Input By: Reviewed By: Checked By:
File:
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HGL Instrument Verification

DATE:  1/22/2008 Instrument No.: 100 Location: LVDT?: I:]Yes; No
Type Analysis: BF; E]NonBF; - FS; DAbs. Reading Resolution of Instrument; 0.000001
Tnstrument Identification/Data Instrument Standard Prediction Abs. Error Full Scale
B Type Cone Penetrometer mv b b Ib Error (%)
Manufacturer Fugro 0.000000 0.0 3.7 3.7 0.02
Model Number F7.5CKEW2/B1 243.100000 §50.0 553.2 3.2 0.02
. Serial Number 1701-1832 (Friction) 899.600000 2030.0 2037.0 7.0 0.04
HGL Instrument Number 100 1552.800000 3540.0 3513.3 26.7 -0.16
Excitation (V) 2218.300000 5010.0 5017.5 7.5 0.04
Gain/Span Setting NA 3310.200000 7480.0 7485.4 5.4 0.03
Full Range Output {V)
Full Range/Capacity (Ib) 16858
Date Verified 1/22/2008
Date Due 1/21/2009
Service Status In Service
Accept. Abs. or FS Error (%) 0.1 ] X|FS; | JAbs.
Verification/Standard Equipment
Type Load Cell (A2AL APPROVED)
Manufacturer INTERFACE
Modei Number 1211EX-10K-B
Serial Number 113655
HGL Instrument Number v.§
Date Verified
Temperature %c= O
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R%) 0.999978435
intercept (Ib) 3.70130146
Slope (Ib/mv) 2,260188739
Verification (Calib.) Factor 2.26018874
Verification Factor Units Ib/mv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (Ib) 3.62518158
Coverage Factor 2
Expanded Uncertainty (Ib) 7.25036316
Max. Abs. or FS Error (%)] __ -0.16 TXTFS, | [Abs. MTS|_|Yes, | X]No
6000.0 0.150
Ib = 2.2602mv$3.7013 0100 Upper Limit
5000.0 -
0.050 9
4000.0 ._+// \ /
/ 0.000
3000.0 \ /
-0.050 -
o X
20000 o100 NCower Limit
1000.0 -0.150 Y
-0.200
00 0.0 1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 8000.0
0 500 1000 1500 2000 2500
Uncertainity Budget Analysis For 1100
Source of Uncertainty Value in Ib Distribution Divisor Type | Uncertainty (u) u Comments
Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 3.6252 N 1.0000 A 3.6252 13.1419
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A
) Resolution of Standard #N/A R 3.4641 B
Combined Uncertainty 3.6252 Coverage Factor 2 for 5% confidence level.
Expanded Uncertainty (Best Measurement Cagability)3 7.252 b

(1) This equalion follows the approach presented hy A2LA, not that typically used in uncertainty calculalions; i.c., STDEV of the Mean, {2) This value is unique for type {model) of equipment.

(3) This uncertainty represents an expanded P as app the 85% level using a ge factor of k=2,
Verified By: Zé) Input By: Reviewed By: Checked By:
File:
Remarks: {/
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HGL Instrument Verification

DATE:  1/22/2008 Instrument No.: pt Location: Houston LVDT?: DYes; No
_Wsis: BF; [:]No FS; l:]Abs. Reading Resolution of Instrument: 0.000001
{nstrument ldentification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer my psi psi psi Error (%)
Manufacturer Fugro 0.000000 0.0 0.2 0.2 0.05
Model Number F7.5CKEW2/B1 208.900000 75.0 75.3 0.3 0.09
Serial Number 1701-1832-123312 (Piezo) 414.100000 150.0 149.2 0.8 -0.23
. HGL Instrument Number pt 834.200000 300.0 300.3 0.3 0.09
Excitation (V)
Gain/Span Setting NA
Full Range Output (V)
Full Range/Capacity (psi) 360
Date Verified 1/22/2008
Date Due 1/21/2009
Service Status In Service
Accept. Abs. or FS Error (%) 0.25 [XIFs, [ Jabs.
Verification/Standard Equipment
Type PT(ANSI/NCSL APPROVED)
Manufacturer Eaton
Mode! Number UPS3000CC
Serial Number A0813
HGL Instrument Number V,
Date Verified
Temperature Oc = O
Linear Regression, Uncertainty, & Error Summary
Corretation Coeff. (R%) 0.999980929
Intercept (psi) 0.168019664
Slope {psi/mv) 0.359818777
Verification (Calib.) Factor 0.35981878
Verification Factor Units psiimv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (psi) 0.143768546
Coverage Factor 2
Expanded Uncertainty (psi) 0.287537093
Max. Abs. or FS Error (%) 0.23 [XTFS;. | [A®bs. MTS[_|Yes, |X]No
300 o300 Uppér Limit
psi = 0.3598mv+0]1680
300.0 0.200
2500 / 0.100
200.0 //\
L~ 0.000 -
150.0 \\ /
/ -0.100 L
100.0 v
/ 0200 Z
50.0 e
L.ower Limit |
-0.300
0o 0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0
0 100 200 300 400 500 600 700 800 900
Uncertainity Budget Analysis For pt .
Source of Uncertainty Value in psi Distribution Divisor Type | Uncertainty (u) U Comments
Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 0.1438 N 1.0000 A 0.1438 0.0207
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability Z N 1.0000 A
Resolution of Standard #N/A R 3.4641 B
Combined Uncertainty 0.1438 Coverage Factor 2 for 85% confidence level.
Expanded Uncertainty (Best Measurement Capability)® 0.288 psi
(1) This equation follows the approach presented by A2LA, not that typically used in uncertainty caiculations; i.e., STOEV of the Mean. {2) This value is unique for type (model) of equipment.
(3) This inty repi an p d as approxi y the 95% level using 8 ge factor of ka2,
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Calibration Verification Certificate

Device Type: Seismograph

Device Manufacturer Geometrics, Inc.
Model Number: ES-3000

Frequency (Hz)

|

Serial Number: 5138

Frequency (Hz)

Input Seismograph
10.055 9.9 120.0 4
20.037 19.9 B
30.071 29.3 1000 =
40.040 40.1 g 800 -
50.061 50.6 3
60048 603 g %00
70.005 70.2 & 400
80.011 79.9 200
90.090 90.1 ;
100.014 99.8 00

0.000

20.000 40.000 60,000 80.000 100.000 120.000

Input

—

FREQUENCY CALIBRATED BY INSTEK GOOD WILL INSTRUMENTS (A2LA APPROVED) FREQUENCY COUNTER :

Model: GFC-80101H, Serial No. CF871549

FREQUENCY GENERATED BY EZ DIGITAL, INC (A2LA APPROVED) OSCILLISCOPE WITH BUILT IN FUNCTION GENERATOR

Model: 0S-5020G, Serial No.: 3080209

Calibration Verified by: Dennis Stauffer /g

Checked By : Recep Yilmaz
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Geometrics ES-3000 S/N 5138
Frequency (HZ) In: 10.055 Seismograph: 9.9
Date: 1/22/2008
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Geometrics ES-3000 S/N 5138

Frequency (HZ) In:
Date: 1/22/2008
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Geometrics ES-3000 S/N 5138
Frequency (HZ) In:

Date: 1/22/2008
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Geometrics ES-3000 S/N 5138
Frequency (HZ) In:

Date:
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Geometrics ES-3000 S/N 5138

Frequency (HZ) In: 50
Date: 1/22/2008
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Geometrics ES-3000 S/N 5138

Frequency (HZ) In:
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Geometrics ES-3000 S/N 5138
Frequency (HZ) In:

Date: 1/22/2008
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|

Geometrics ES-3000 S/N 5138

Frequency (HZ) In:
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Geometrics ES-3000 S/N 5138
Frequency (HZ) In: 90.090 Seismograph: 90.1

Date:

10

20

30

40

50

60

70

80

90

100

110

120

130

140

1/22/2008

5.0

Vol

ume 2, Rev. 0 - 7/18/2008

Page 153 of 155




Geometrics ES-3000 S/N 5138
Frequency (HZ)

Date: 1/22/2008
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FINAL DATA REPORT Rev 0
GEOTECHNICAL EXPLORATION AND TESTING

EXELON TEXAS COL PROJECT
VICTORIA COUNTY, TEXAS
COOLING BASIN

July 18, 2008

VOLUME 2
Appendix D
(See Final Data Report Rev 0 of Geotechnical Exploration and Testing
for Power Block, Appendix D, July 10, 2008)

Prepared By:

MACTEC Engineering and Consulting, Inc.
Raleigh, North Carolina

MACTEC Project No. 6468-07-1777

Prepared For:

Bechtel Power Corporation
Subcontract No. 25352-102-HC4-CY00-00001
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