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APPENDIX A

FUGRO’S CONE PENETROMETERS
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APPENDIX A

FUGRO PENETROMETER TIPS DATA - TYPES FCKE

F7.5CKE
SPECIFICATIONS LOADCELLS FSCKE F10CKE &

F15CKE
CONE LOADCELL
Base Area cm? 10 10 15
Apex Angle DEG 60 60 60
Full Range kN 50 100 150
Load Limit kN 100 100 200
Effect of 10 bar water pressure N 450 450 880
Output at zero load mV <+0.5 <+0.5 <+0.5
Full range output (FRO) mV 10 10 10
Input resistance ohm ca. 270 270 270
Output resistance ohm ca. 240 240 240
Non linearity and hysteresis %FRO <01 <01 <0.1
Calibration accuracy %FRO <05 <05 <0.5
Rated bridge supply voltage Volt 10 10 10
Maximum bridge supply voltage Volt 16 15 15
Thermal zero shift %FRO/10°C <0.2 <0.2 <0.2
Thermal Sensitivity shift %FRO/10°C <0.1 <01 <041
Repeatability %FRQO <0.1 <01 <01
SLEEVE + CONE LOADCELL
Sleeve Area cm? 150 150 200
Full Range kN 50 100 160
Load Limit kN 100 100 200
Effect of 10 bar water pressure N 300 300 280
Output at zero load mV <+05 <+05 <+0.5
Full range output mV 10 10 10
Input resistance ohm ca. 270 270 270
Output resistance ohm ca. 240 240 240
Non linearity and hysteresis %FRO <01 <01 <0.1
Calibration accuracy %FRO <0.5 <0.5 <0.5
Rated bridge supply voltage Volt 10 10 10
Maximum bridge supply voltage Volt 15 15 15
Thermal zero shift %FRO/10°C <02 <0.2 <0.2
Thermal Sensitivity shift %FRO/10°C <0.1 <01 <0.1
Repeatability %FRO <0.1 <0.1 <01
GENERAL
Friction output at full range load of cone | %FRO <2
Compensated temperature range °c -10 to +40
Maximum temperature °c 80
Insulation resistance 10® ohm >5
Slope sensor built-in 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.
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TYPE F7.5CKEW/V

m SHAFT ()36
pd

/— SHAFT (D438
w3
~
= /— SLEEVE ¢ 44
. 1 3
R v . T = %
T *
—_— -
R J6°
T T [
L__,' Alternative Filter Location
CONE (Ha3s

NOTES:

UNEQUAL SLEEVE END AREAS
SUBTRACTION TYPE

ALL DIMENSIONS IN mm

BUILT-IN AMPLIFIERS

SLOPE SENSOR INCORPORATED
THREADED END : INTERNAL, CONICAL

N o o s N2

DIMENSIONS

CONE BASE AREA (mm?)
SLEEVE AREA (mm?)
G 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)

LOAD CELLS/TRANSDUCERS MAY BE CALIBRATED FOR LOWER RANGES
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TYPE F7.5CKEG/V

DIMENSIONS
- CONE BASE AREA (mm? : 1,500
SLEEVE AREA (mm?  : 20,000
@ FACTOR : 0.59
2l a _I__ s SPECIFICATIONS
CONE LOAD CELL
~——  INSULATOR - FULL SCALE RANGE (kN) : 75
- OVERLOAD CAPACITY (kN) ;200
g A SHAFT  (he3e CONE PLUS SLEEVE LOAD CELL
- FULL SCALE RANGE (kN) : 75
- OVERLOAD CAPACITY (kN) T 200

PORE PRESSURE TRANSDUCER

SLEEVE (D 44

- FULL SCALE RANGE (Mpa) : 50
- BURST PRESSURE (Mpa) : 125
a . ELECTRICAL GONDUCTIVITY
23 | =" - FULL SCALE RANGE (Sm) : 1.0
; 608 - MAXIMUM RANGE (Sm) : 50
T T
| |
CONE (Ha3.8
NOTES:
1. LOAD CELLS/TRNSDUCERS 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 : EXTERNAL. M28 x 2
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TYPE F7.5CKE/V

DIMENSIONS
/— SHAFT  (ba6
P CONE BASE AREA (mm?% : 1,500
SLEEVE AREA (mm?) 20,000
P Brae & FACTOR . 059
= SPECIFICATIONS
g P SERvE G e CONE LOAD CELL
-FULL SCALE RANGE  (kN) ;75
- OVERLOAD CAPACITY (kN) : 200
. CONE PLUS SLEEVE LOAD CELL
« v
R =3 -FULLSCALERANGE (kN) : 75
: o - OVERLOAD CAPACITY (kN) 1 200

1 |
CONE (a3

NOTES:

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

SUBTRACTION TYPE

ALL DIMENSIONS IN mm

BUILT-IN AMPLIFIERS

SLOPE SENSOR INCORPORATED

THREADED END : INTERNAL, CONICAL

N o o kN2
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APPENDIX C

ZERO READINGS
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CPT Zero Readings

CPT Date Cone Type Cone S/N Tip Start Tip Stop | Sleeve Start| Sleeve Stop| Piezo Start | Piezo End | Slope Start | Slope End
C-601 15-May-2008 | F7.5CKE3SW2/B 1701-0750 0.024390 0.024455 0.025562 0.025269 | -0.007617 | -0.007617 | 0.005668 0.009609
C-602A 17-May-2008 | F7.5CKE3SW2/B 1701-0750 | 0.027478 0.026489 | 0.027686 | 0.026530 | -0.007617 | -0.007910 | 0.005520 | 0.005742
C-701 18-May-2008 | F7.5CKE3SW2/B 1701-0750 0.027246 0.028768 0.025525 0.027995 | -0.007324 | -0.008203 | 0.005668 0.006263
C-701 19-May-2008 | F7.5CKE3SW2/B 1701-0750 0.025513 0.026855 0.026746 0.028524 | -0.007617 | -0.007617 | 0.005695 0.005547
C-701 20-May-2008 | F7.56CKE3SW2/B 1701-0750 | 0.027600 0.027832 0.028564 | 0.028931 | -0.007617 [ -0.007910 | 0.005855 | 0.005703
C-702 14-May-2008 | F7.5CKE35W2/B | 1701-0750 | 0.021692 0.022339 | 0.022510 | 0.023071 | -0.007422 | -0.008008 | 0.005773 | 0.006380

Job Number: 04.19080029 Job: Turkey Point Col Project, Florida Client: MACTEC
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FUGRO CONSULTANTS, INC.

|

Mactec Engineering and Consulting, Inc.
3301 Atlantic Avenue
Raleigh, North Carolina 27604

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

6105 Rookin Road
Houston, Texas 77074
June 30, 2008 Tel: 713-346-4000

Report Number 04.19080029 ' & 713-346-4002

CALIBRATION VERIFICATION REPORT
FOR PIEZOCONE PENETRATION TESTING
TURKEY POINT COL PROJECT

FLORIDA

MACTEC PROJECT # 6468071950

Dear Mr. Auger:

Please find enclosed herewith the calibration verification results for the instruments used in the above
referenced project. The data has been reviewed and has undergone the appropriate QA/QC process.
Calibrations checks were performed on cones F7.5CKESW2/B 1701-1788, and F7.5CKEW2/B 1701-0750
before the project began. Post project calibration checks were performed on cone F7.5CKEW2/B 1701~
0750 which was the only cone used on the project.
seismograph because no seismic data was obtained on this project.

There is no post project verification of the

Fugro's cone penetrometer manufacturing and calibration procedures include ISO 9001, ASTM D5778-
2007 and European cone penetrometer standards. Cone penetrometers are tested and calibrated for the
following:

Mechanical Calibration

Cross Talk Check
Dimension Check
Seal/O-Ring Check

Electronic Calibration

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 ISO 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.
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Tip and Friction

Load cell: Geotac

Calibrated by: Interface (A2LA approved)
Calibration date: March 14, 2008

Load cell model: 560K

Load cell serial no: 129739

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

Model 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.

Calculation Example

Load increment, P1 =590 |b.
=0.295 tons
Tip Reading =356.2 mV
Tip Area, A= 15cm? =0.0161 sq. ft.
Tip Pressure = P1/A = 0.295/0.0161
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= 18.32298 tsf

Tip Pressure Per mV =18.32298/35.2 mV
=0.520539 tsfimv
Tip Pressure Per Volt =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 Recording

During the cone penetration test, the calibration humbers are automatically recorded in CPT test data files
along with the following 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)
Slope calibration (525)
Initial baseline (zero) readings for depth, tip, friction, pore pressure and slope.

Seismograph

Seismic data was collected using an ES-3000 seismograph manufactured by Geometrics, Inc. The
accuracy of the time readings of this instrument was verified before and after field work utilizing following
A2L A 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)
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
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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.

€cep Yilmaz
Senior Vice President

RY/jm
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CCALIBRATION °
SERVICES NVH’A@

NVLAP LAB CODE
200730-0
CERTIFICATE OF CALIBRATION
Customer: F{JGRO CONSULTANTS INC . Customer Nbr:  1.525293-000
6100 HILLCROFT PO Nbr: 0200708
HOUSTON. TX 77081
Cest/RANbr:  5-V8842-1-1 Date Recei‘-’em Nov 16, 2007
Mannfacturer: Cole-Parmer Date Calibrated:  Nov 16, 2007
Model Nbr:  8528-40 Next Calibration:  Nov 16, 2008
Description:  Thermometer, Type K Calibration Proc:  ]-A (C22434-0

Item Received: In Tolerance

Serial Nbr:  C95005824 Item Returned: I Tolerance

I Nbr:  TD 001

For calibration data, see Supplemental Repbrt for RA Nbr 5-V§842-1-1
Temperature: 70°F / 21.1°C Temp/RH Asset: temp02 Relative Humidity: 33%

Tranam Catibeation L havebeen Tound i camplianee with IOAEC 17U25:2005, Accreditual califrations performed withiz: the Lobs Scape ef Acereaitatian are indiealed by the presence of the Accrodiling Body's Logo s Cartificolo Nurater on this Centifieale of
libcation  Any a i Jbration not coverad liy thal Labs Scope are noted below.

Troeat calibeatl icable, are pusformed in liance with 1) i of (50 9001:2000, 15O T3 6949, ANSINCSL 2540-1994, QS-%000 3nd 150 100221992, Whnn mpecified centractisally, the requirements of I0CFR2I, J0CFRSD App. Basul NQA-| ate olse
voveral

Tenacal will nsainsain end docament l.khmbihlynhn fta Amdnduolh)hlbn-l n-.m-nrs;mm md\'«huhgy(‘NBT)eﬂh Nutfonol Research Cm&dmmﬁuhuhamnhdmw o {atemationn] standagd hodies (NIMTS), or 10 mozsrable sanditions

ensted in ourh oraccoptal ! andior sl phy vatia type of ur by comparisnn ta toncnsas standards. The specific path of tracability for e sep reauh b aintained ot the Trameot Bcllity and bs svailable thare fie
review,

Coauplets roconds of work perforned we maintained by Trencal sad sre avsilable foc inxpeciion. Laborstory standards wsed in the performance of this walihration ase shoun bulow.

The rexults in1dis report relate only bo the tam calibrated of tested, and the determinstion of in or out of tolerance i ific ta the modkl/scriel bove based on tha ‘s pablished specificuld

Al calibrations have kmpcfmudldum hvm o lesl uncertalnty ratio of fdur of reore 1met greeter Yaa the anil ul'huud m'ma&hem&em&. Umhdahnhamndn » 95 perecal mﬂldmu lavel (<2}, Calibraticn at & 4:) TUR provides seasonshle
wrfidarce that Ihe i in be s published spucifications. Limitations on the vaes of this 's opcraling i Ay number of causs s mik fo Jrift aut of tolerance at any thne 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

Asscts Manufacturer Model Bescription Cal Date Due Date TFraceability Numbers
5072 Fluke Corporation 5500A Multi-Product Calibrator 51712007 5/31/2008  5-&5072-3-8

5342 Hart Scientific 1502A Thermometer, SPRT, -200° to 96 8/21/2007  8/31/2008  15-V354VR-1-1
5343 Hart Scientific 5626 Probe, Secondary Reference, PR 8/21/2007  8/31/2008  15-V54VR-1-1
KITCW-11 Omega Engineering, Inc. Type-K Thermocouple Probe, Type-K 6/11/2007  12/31/2099 6-&K1TCW-507-11

Catibrated at; Fuchity Responsible: 42 g // /

: ) . 397/44 148
1181 Brittmore 1181 Brittmore Michael A. Sublett D:tel /
Houston, TX 77043 Houston, TX 77043 ;Jl: l:: o
By: Thomas M. Laguna 713-465-4399 ahanaeer

FOOI3R20 50272007

Certificate - Page 1 of 1

This certificate may not be reproduced exceptin full, without the writien appeoval of Transcat. Additional ifomuation, if pplicable may be izcluded on scparalz repen(s).

Volume 2, Rev 2 - 10/6/2008 Page 65 of 809 DCN# TUR512
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K7 TRANSAT

SERVICES

°* CALIBRATION

SUPPLEMENTAL REPORT FOR 5-V8842-1-1

CALIBRATION LAB DATA AS FOUND / AS LEFT

RANbr:  5-V8842-1-1 Mfg:  Cole-Parmer
Description:  Thermometer, Type K Model:  8528-40
Customer:  FUGRO CONSULTANTS INC Serial:  C95005824
Caljbrated:  Nov 16, 2007 PONbr:  FO200708
Date Duc:  Nov 16, 2008 IDNbr:  TD 001
Service Type: Calibration Proc:  1-AC22434-0
Description Setpoints Accuracy Low Limit | High Limit | As Found / As Left § Uncertainty (k=2; &) TUR
Temperature Measure
Type K (ITS90) -145.0°C £(0.25% Rdg +2 °C) -147.4 -142.6 -145.2°C TREELRR
0.0°C #(0.25% Rdg + 1 °C) -1.0 1.0 0.1°C TN | e
450.0°C #(0.25% Rdg + 1 °C) 447.9 4521 450.5 °C R, R
900.0 °C #(0.25% Rdg + 1 °C) 896.7 903.3 900.0 °C e s ol e P
1350°C #(0.25% Rdg + 1 °C) 1346 1354 1350°C (TR anaiee |4
Units Conversion 2462 °F +(025% Rdg + 1.8 °F) 2454 2470 2461 °F WS |

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  @100.0°C/100.2°C

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 1 of 1

Volume 2, Rev 2 - 10/6/2008

% Field not applicable.
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TRANSCAT Senvieas=" rviag

NYLAP LAB CODE
2007300
CERTIFICATE OF CALIBRATION
Customer:  FUGRO CONSULTANTS LP Customer Nbr:  §_525293-000
6100 HILLCROFT
HOUSTON. TX 77081
CorvRANGE  5.y2023-1-1 Date Received Feb 28, 2007
Manofactarer;  E7Z Digital, Inc Date Calibrated: Feb 28, 2007
Deseripticn:  QSCILLOSCOPE Next Calibration:  Feb 28, 2008
ModefNbr:  (0S5.5020G ) Cakbeation Proe: {-AC]0468-0
SerialNbr: 3080209 . Ttem Received:  Out Of Tolerance
1D Nors : Item Beturned: L imited Calibration
PONOT D1l
For calibration data, se¢ Supplemental Report for RA Nbr 5-V2023-1-1
Temperature: 72°F 7 22.2°C Relative’ Hurmdlty 47% .
memmmumu(uhumuemc (1732003, Acrroilie) nSiretons parkrmee] widix te Lal's S L. G e infixind Wy ik { st diting dexly's Logo xad Catffierte Mursber on Uris Camifiexta of
Culivrmjon Asy vered by el e Seope ene saded bafowe.
*rr::d.muwmn,_ & 150 50212000, 1O TRIBHY, ARSUNCEL, 23401934, G000 wal 50 DAL 1492, W il My v £ LOCFR2L, JOCFRS) App 1 sl WOA-1 15w cbe.
Trwonat wi i desd Jacmran 5 erche ta the Nstiooa) [xaions af Ssaingédt 1d Teckpalogy (HIST) ot the NosLomad Aemcxnch Cusneil of Ceashl {WRC), e bl deadi ), 8610 mepandle coacluns
mhvt o "] aaja L plryei 'f ., of Df toorpsiace. Toe spec L rmizh sl Ou Tt Bcitiny and is avaikatie there by
Coeplote swonte of wark parfaimmal PRI R den. U Y £ i nad bt e accf: of thin aadibracien
e rorshe m ik dste only 1o U ik wi tw tla ot ox2 ol mlcruace b spals & 0 maded/serie] ae, tefcwnesd hove Sasi oo U puartycrarm’e pebl i e
A ok Son poxfe 7 Baviag ¢ lof nacrtinly rale af foar O ey tanes gerater than (e weil) calitrsiad, weloas wharwd d et b — 93 permens o0 (e bowed (13} Cafircion. 1 4 41 TUR provides rarcable
onx 12 shbls i padf ciffakicas. Li Do e Setailost b b fing 7 ‘ M-ﬂr.nf" 8 uait IR ol 6 edeamee 8 1y og tilfekag ke aldreion

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

Asiery Manufazivrer Model Description Cal Date Dug Daig Tegceabifity Numbeiy
5346 Fluke Corporation S520A-SCI100 Multifanction Cnl.. w/ Scope Cp 03/1372006  03/31/2007 F309400’é
TEMPO2 Qskton Instruments 3571019 RH/Temperature Datalogger 0172512007 017312008 6-VI0A4-1-1

1181 Brinmore 1181 Brittmore L L 2
HO\!SK?n, TX ’{7043 Houstan, TX 77043 Lab Manager

By: Jimmy Shipley 713-465-4399

FOULIRLY 19X

Certificate - Page 1 of 1

Y1 eomilicale may 3l be reproditod excepl i fll, witkout the wrinten appravel of Trazscat. Additionslinfoematian, it applicable may de inchuded an sepanate report(s).

To access your calibsation 1eco:ds, log on to www.calliokanline.com
Far ait of vaur prociuct, tepair, and collbratfon needs, coll Tanscat of 1.800.828.1470,

Volume 2, Rev 2 - 10/6/2008 Page 67 of 809 DCN# TUR512




57 TRANSCAT Sa5560°™
SUPPLEMENTAL REPORT FOR 5-V2(24-2-1

CALIBRATION LAB DATA AS FOUND / AS LEFT

RANbr:  5.V2024-2-1 Mfg:  lastek Good Will Instruments
Description:  Frequency Counter, 120 MHz, 1 Channel Model:  GFC-8010H

Customer: FUGRQO CONSULTANTS LP Serial: CF871549

Calibrated:  Feb 28, 2007 PONbr: DIII

Date Due:  Feb 28, 2008 IDNbr:  NONE

Service Type: S6 Calibration Proc:  1-AC17352-0
— . = ’ .

Description Setpoints Accuracy Low Liaft { High Limit { .As Found / As Left g Uncertainty {i=2;4): TUR
Frequency Accuracy
Frequency Accuracy 10.000000 MHz l 12 PPM Rdp) l 9.999880 l 10.000120

Input Sensitivity

10 Hz tg 10 MHz < (15.mVms) Tl s et s P

10 MHz 0 40 MHz < (20 mVems) ) DI - | 4 P
40 MHz 10 80 MHz < (35 mVm«) | P P
80MHz 10120 MHZ < (50 mVims) P 1 4

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

Volume 2, Rev 2 - 10/6/2008
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e

SUI 01V202300
HOUSTON TX 77043

Ship FUGRO CONSULTANTS LP
To: 6100 HILLCROFT

HOUSTON TX 77081
Co/Cust P.0. No Ordex No
01/0000525293 D111 v2023/00

PAGE 1

PICK LIST 16:05:11 02/28/07
PL Ruri 852503
Order  02/27/07
3/09/07
DSNYDER MSUBLETT
ship Via WE .
UPS GROUND 0s
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" CALIBRATION o
TRANSUIT =Si5vices Nviag

NVLAP LAB CODE
200730-0
CERTIFICATE OF CALIBRATION
Customer: FUGRO CONSULTANTS LP Customer Nbr: 1.525293-000
6100 HILLCROFT
HOUSTON. TX 77081
Cert/RA Niw:  5.Y2024-2-) Date Reeeived:  Feb 27, 2007
Manufactorer:  [nstek Good Will Instruments Date Calibrateds  Feb 28, 2007

Description:  Frequency Counter, 120 M}z, ] Channel Next Calibration: Feb 28, 2008

Model Nbr: - GFC-8010H . Catibration Proc: 1-AC17352-0

Sertal 12 CF871549 Htem Received: In Tolerance

DNbr: NONE Tiem Retsrmed: I Tolerance
PONb: D111
For calibration data, see Supplemental Report for RA Nbr 5-V2024-2-1
Temperature: 72°F / 22.2°C Relative Humidity: 47%

YVeanmcet Calibaaicn Labasrtorict baecdecss tadivad 3ad Gl be comptisece with ISOMEC ol paromted withiss thy poaf. dx U prescnec af O - ) CarGale Nuretw oo Wix Castificats of
Cafbration. ol L P
:: 8 pls o 150 30013000, 0TS 3543, ANSUNCIL 2520-199M, Q50000 4ad 190 100123942 When speeLfiod contracauslly, the maquirmmatin af 1OCFRIL, 10CFRS0 App. B and HQA-1 we abo
Troacod ) we iDL o] docarsent W iraccabilicr of all 32 v poal Pxtirece of! wnd uvm)&hﬂ:n.é&dl-{&mhﬂ«hluwmpmmu )/ ey {30M0), ba candii
crertad §a oar o 106 ar Seomped Raskoseras) aalics minrit Ayl axicass, reto tyge of by abon ancarda T Yo geth o CacodiBly fae Lk sepon el nardts is Mtitinimaf 2t Ve Tramest St iy and s svaitebe Ueo for

review

Complrte roamtn st wred pustrsal unc i wacaf by Transcts el ars Bt fo Inapectinn, Labsruiory slendads vt s 14 pertbemtace of s saftradso e shows belg,

e ppmakia i Wi naly to 25 Aae sqiAnsed w ke, K34 d dcaonisation ol ar w0 wf talersaci {2 apecific 1 . adcliers d sbo iabed
e b prfard o it ey e f et s e o, Urcitb b s $ puomst cendeman i (533 it 64 ) TUR oo aersble
mnfidenca that theiaadoenend b wAlhis B ! wpociicaoan Uik @4 xRy laretoert are dctadod i e it S oeralng Instruchene. Asy aamber of fariars o £ 2 B 109l oot of Bioancs o snef line Mlowica s cilradia.
i !
Noatesa
Anety Manufactarer Mg Desgringion ’ CalDate Buebate resbifity Numb
5219 Agilent/HP/Agilent Tech 8902A Mezsuring Receiver 1172072006 11/3072007  1-496265449-1
5346 Fluke Corporation 5320A-8C1100 Multifunction Cal. w/ Scope Op 03/13/2006  03/3172007 F3094007
568 Agilent/HP/Agilent Tech 117222 Sensor:Module, 100k-2.6GHz 037302006 033172007 1-270725701-1
TEMPO2 Oakton Instruments 35710-10 RM/Temperature Datalogger - 01/25/2007  O1/31/2008  6-Y10A4-t-1

1181 Britmore 1184 Brittmore
. M ] b
Houston, TX 77043 Houston, TX 77043 . 1:’"‘:“"' s: te
B L3
By: Jimmy Shipley 7132654399 aswiansg
fea IR 106125
Teis eertificale may not be regrodveed eecept i [all, without the writen sppeov sl of Tearaet. Addivioral infonnation, il apgHesble any ba incuded on sepisale cepacis). Certificate - Page 1of1

To access your calibration recorcs, log on 1o www.colirakonine.com
For afl of your product, tepet, and calibration naeds, eall Transcat o 1.800.828.1478.
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35 VANTAGE POINT DR 01V202400
ROCHESTER NY 14624

sbip FUGRO CONSULTANTS LP
To: 6100 HILLCROFT

HOUSTON TX 77081
Co/Cust P.O. No Order No
01/0000525293 D11l V2024 /00
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United States Department of Commerce
National Institute of Standards and Technology

VLA,

Certificate of Accreditation to ISO/IEC 17025:2005

NVLAP LAB CODE: 200730-0

Transcat - Houston
Houston, TX

is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:

CALIBRATION LABORATORIES

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality
management system (refer to joint ISO-ILAC-IAF Communique dated 18 June 2005).

T OF
) & \ ‘%%
§ X %
2008-01-01 through 2008-12-31 . ; Petly, . Puee s
%, g - v
Effective dates o S & For the National Institute of Standards and Technology

STargg of

Volume 2, Rev 2 - 10/6/2008 Page 72 of 809 NVLAP-01CD(§E¥._|28&§§?§~13)




[\I\FIV[L [/Q ° National Voluntary
Laboratory Accreditation Program

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005

Transcat - Houston
1181 Brittmore, Suite 600
Houston, TX 77043
Mr. Michael Sublett
Phone: 713-465-4399 Fax: 713-465-0525
E-mail: msublett@transcat.com
URL: www.transcat.com

. CALIBRATION LABORATORIES NVLAP LAB CODE 200730-0
NVLAP Code: 20/A01 ANSI/NCSL Z540-1-1994; Part 1 Compliant
DIMENSIONAL

NVLAP Code: D05
Length and Diameter; Step Gages

note 2

Micrometers — Outside, Inside, Depth

Range Best Uncertainty (£) "' Remarks

(0.02 to 4) in (12 + 14L) pin Comparison to Gage Blocks
(4t08)in (23 + 14L) pin Comparison to Gage Blocks
(8to 16) in : (34 + 14L) pin Comparison to Gage Blocks
(16t0 20) in (46 + 14L) pin Comparison to Gage Blocks
Calipers — Outside, Inside, Depth

to36in (46 + 14L) pin Comparison to Gage Blocks
Dial Indicators .

(0.0625 to 6) in (23 + 14L) pin Comparison to Gage Blocks

2008-01-01 through 2008-12-31 /dcuﬁ SA /JM)

Effeclive dates For the National Institute of Standards and Technology

Page 1 of 17 NVLAP-01S (REV. 2004-10-31)
Volume 2, Rev 2 - 10/6/2008 Page 73 of 809 DCN# TUR512



[L @ " National Voluntary
NV Laboratory Accreditation Program

CALIBRATION LABORATORIES NVLAP LAB CODE 200730-0

ELECTROMAGNETICS - DC/LOW FREQUENCY

NVLAP Code: 20/E02

AC Current

Best Uncertainty (£) in % "’

Frequency in Hz

Range 1010 20 201040 k 401010 k 10kt 30k
100 pA 0.02 0.01 0.009 0.014
200 pA 0.02 0.009 0.009 0.014
300 pA 0.02 0.01 0.007 0.013
1 mA 0.022 0.009 , 0.006 0.008
2mA 0.02 0.009 0.005 0.007
10 mA 0.024 0.009 0.005 0.006
20 mA ' 0.025 0.009 0.005 0.007
50 mA 0.024 0.009 0.006 0.012
100 mA 0.024 0.009 0.005 0.008
200 mA 0.024 0.009 0.006 -0.008
300 mA 0.024 0.009 0.006 0.012
1A 0.024 0.009 0.007 0.012
2A 0.024 0.009 0.006 0.012
3A 0.027 0.01 0.008 0.016
5A 0.027 0.01 0.008 0.02
10 A 0.049 0.042 0.042 0.044
20A 0.11 0.11 0.11 0.11

AC Current "2
Measuring Equipment and Measure
Best Uncertainty () in % +A ™!

Frequency in Hz
Range 1010 20 2010 45 4510 100 100105k
(0 to 100) pA ' 0.46 +30n 0.18+30n 0.08+30n 0.08+30n
(0.1to 1) mA 0.46 +200 n 0.18+200 n 0.07+200n  0.07+200n
(1to 10) mA 046+2p 0.17+2p 0.07+2p 004 +2p
(10 t0 100) mA 0.46 +20 p 0.18+20 0.69+20 p 0.35+20p
(100 to 1000) mA 0.46 +200 p 0.19+200 p 0.1+200u 0.12+200

2008-01-01 through 2008-12-31 /dcwl, JJ /JVM—L)

Effective dafes For the National Institute of Standards and Technology

Page 20f 17 NVLAP-01S (REV. 2004-10-31)
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NV[L[& ® National Voluntary
ﬁ@ Laboratory Accreditation Program

CALIBRATION LABORATORIES NVLAP LAB CODE 200730-0

NVLAP Code: 20/E05
DC Resistance
Measuring Equipment and Measure

Range Best Uncertainty ()™’ Remarks

0Qto0.1 mQ 1.4nQ Standard Resistors w/Low Thermal Switch

0.1 mQto 1 mQ 7.1 nQ Standard Resistors w/Low Thermal Switch

1 mQto 10 mQ 5.4 ppm Standard Resistors w/Low Thermal Switch

10 mQ to 100 mQ 8.2 ppm Standard Resistors w/Low Thermal Switch

0.1Qto1Q 0.36 ppm ~ Standard Resistors w/Low Thermal Switch

1Qto10Q 0.5 ppm Standard Resistors w/Guildline 9975 Bridge

10 Qto 100 2 0.84 ppm Standard Resistors w/Guildline 9975 Bridge

100 Qto 1 kQ 0.42 ppm Standard Resistors w/Guildline 9975 Bridge

1 kQto 10 kQ 0.31 ppm Standard Resistors w/Guildline 9975 Bridge

19 kQ 0.78 ppm Standard Resistors w/Fluke 8508A in transfer
mode

100 kQ 2.9 ppm Standard Resistors w/Fluke 85084 in transfer
mode

190 kQ 2.8 ppm Standard Resistors w/Fluke 8508A in transfer
mode

1 MQ 3.8 ppm Standard Resistors w/Fluke 8508A in transfer
mode

1.9MQ 5.1 ppm Standard Resistors w/Fluke 8508A in transfer
mode

10 MQ Source 4.4 ppm Standard Resistors w/Fluke 85084 in transfer
mode

10 MQ Measure 5.0 ppm Standard Resistors w/Fluke 8508A in transfer

' mode

19 MQ Measure 8.3 ppm ' Standard Resistors w/Fluke 8508A in transfer
mode

100 MQ 13 ppm Standard Resistors w/Fluke 8508A in transfer
mode

1 GQ Source 63 ppm Standard Resistors w/Fluke 8508A in transfer
mode

1 GQ Measure 200 ppm Standard Resistors w/Fluke 8508A in transfer
Mode

Resistance Ratio

2008-01-01 through 2008-12-31 /da% . M

Effective dates For the National Institute of Standards and Technology

Page3 of 17 NVLAP-01S (REV. 2004-10-31)
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NV[L [& ® National Voluntary
%Dp Laboratory Accreditation Program

CALIBRATION LABORATORIES NVLAP LAB CODE 200730-0
1Qto 1kQ 0.33 ppm Guildline 9975 Bridge
Measuring Equipment and Measure "7
10mQto 10 19 ppm + 0.05 mQ HP3458A w/Decade Resistor
10Qto 1 kQ 15 ppm + 0.5 mQ , HP3458A w/Decade Resistor
1kQto 10 kQ 12 ppm + 5 mQ HP3458A w/Decade Resistor
10 kQ to 100 kQ 14 ppm + 50 m HP3458A w/Decade Resistor
100kQto 1 MQ 23 ppm+2 Q © HP3458A w/Decade Resistor
1 MQ to 10 MQ 73 ppm + 50 Q HP3458A w/Decade Resistor
10 MQ to 100 MQ 630 ppm + 1 k) HP3458A w/Decade Resistor
100 MQto 1 GQ 0.6 %+ 10 kQ HP3458A w/Decade Resistor
Measuring Equipment "°?
10 GQ to 100 GQ 1.16 % Biddle Mega Dek

~ DC Current
Measuring Equipment and Measure
Range Best Uncertainty (+) ™! Remarks
0 Ato 100 pA 4 ppm + 230 pA Standard Shunts w/current source
100 pAto !l mA 3.1ppm+1.21nA Standard Shunts w/current source
1 mA to 10 mA 32 ppm+12nA : Standard Shunts w/current source
10 mA to 100 mA 32ppm+115SnA Standard Shunts w/current source
100mAtol A 8.8 ppm + 1.4 pA Standard Shunts w/current source
1Ato 10 A 8.8 ppm + 12 pA Standard Shunts w/current source
10 Ato 100 A 160 ppm + 7 mA Standard Shunts w/current source
DC Current "¢?
Measuring Equipment and Measure
0 pA to 100 pA 26 ppm + 0.8 nA HP3458A w/current source
100 pAto 1 mA 26 ppm + 5 nA HP3458A w/current source
1 mA to 10 mA 26 ppm + 50 nA HP3458A w/current source
10 mA to 100 mA 42 ppm + 0.5 pA HP3458A w/current source
100mAtol A 0.013 %+ 10 pA HP3458A w/current source
1Ato20A 0.12% Fluke 5520A w/current shunt

2008-01-01 through 2008-12-31 /da,u’ . M

Effective dates For the National Institute of Standards and Technology
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mvﬂ) D ° National Voluntary

CALIBRATION LABORATORIES

Measure Only

1Ato 100 A 0.06 %
Clamp-on Ammeter Toroidal Type

20Ato 150 A 03%+20mA
150 A to 1000 A 0.3 %+ %0 mA
Non-Toroidal Type

20Ato 150 A 0.6 % + 140 mA
150 A to 1000 A 0.6 % + 540 mA

NVLAP Code: 20/E06
DC Voltage — Fixed Points
Measuring Equipment and Measure

Range Best Uncertainty (£) "’
ov 90 nV

I mV 90 nV

10 mV 9.7 ppm

100 mV 1.5 ppm

1v 0.39 ppm

1ov 0.2 ppm

100V 0.4 ppm

1000V 0.64 ppm

10 mV to 100 mV 4.5 ppm+ 90 nV
100 mV to 1000 V 2.4 ppm+90 nV
1 kVto 120 kV 91 ppm

DC Voltage "¢?
Measuring Equipment and Measure

0Vto1l00mV 7.8 ppm + 0.5 pV
100mVto 10V 5 ppm + 0.5 uV
10 Vto 100V 7.6 ppm +30 pVvV
100 V to 500 V 11 ppm + 100 pV
500V to 800 V 14 ppm + 100 pV

2008-01-01 through 2008-12-31
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NVLAP LAB CODE 200730-0
Valhalla 2575A

5520A/coil w/Fluke 5220A Amplifier
5520A/coil w/Fluke 5220A Amplifier

5520A/coil w/Fluke 5220A Amplifier
5520A/coil w/Fluke 5220A Amplifier

Remarks
Ratio Metric w/Zener Reference
Ratio Metric w/Zener Reference
Ratio Metric w/Zener Reference
Ratio Metric w/Zener Reference
Ratio Metric w/Zener Reference
Ratio Metric w/Zener Reference
Ratio Metric w/Zener Reference
Ratio Metric w/Zener Reference
Ratio Metric w/Zener Reference
Ratio Metric w/Zener Reference
High Voltage Divider Comparison

3458A (002) w/5T00A
3458A (002) w/5700A
3458A (002) w/5700A
3458A (002) w/5700A
3458A (002) w/5T00A

/daé%siﬁawou
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NVLAP LAB CODE 200730-0

800 Vto 1000V 21 ppm + 100 pV 3458A (002) w/ST00A
NVLAP Code: 20/E09
AC Voltage
Frequency in Hz Best Uncertainty (£) in % "' Remarks
22 mV range
6 mV 10 my’ 20 mv
10 0.19 0.03 0.03 Fluke 792A
20 0.14 0.03 0.02 Fluke 792A
(40, 100) 0.14 0.03 0.014 Fluke 792A
(1,10,20) k 0.14 0.03 0.014 Fluke 792A
50k 0.14 0.05 0.03 Fluke 792A
100 k 0.17 0.07 0.02 Fluke 792A
300k 0.22 0.12 0.014 Fluke 792A -
500 k 0.40 0.15 0.014 Fluke 792A
M 0.45 0.15 0.13 Fluke 792A
220 mV Range
20 mv 60 my 200 my
10 0.04 0.035 0.02 Fluke 792A
20 0.03 0.021 0.008 Fluke 792A
(40, 100) 0.02 0.017 0.004 Fluke 792A
(1, 10,20) k 0.02 0.017 0.004 Fluke 792A
50k 0.03 0.021 0.01 Fluke 792A
100 k 0.05 0.041 0.015 ~ Fluke 792A
300k 0.07 0.068 0.045 Fluke 792A
500k 0.11 0.11 0.06 Fluke 792A
1M 0.2 0.17 0.06 Fluke 792A
700 mV Range
200 my 600 mV
10 0.022 0.007 Fluke 792A
20 0.008 0.007 Fluke 792A
(40, 100) 0.005 0.003 Fluke 792A
(1,10,20) k 0.005 0.003 Fluke 792A

2008-01-01 through 2008-12-31

Batty . PBueis
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NVLAP LAB CODE 200730-0

50k 0.01 0.005 Fluke 792A
100 k 0.02 0.006 Fluke 792A
300 k 0.05 0.014 Fluke 792A
500 k 0.06 0.043 Fluke 792A
IM 0.06 0.06 Fluke 792A
2.2 V Range
600 my 1v 2V
10 0.02 0.02 0.02 Fluke 792A
20 0.007 0.006 0.006 Fluke 792A
40 0.003 6.003 0.003 Fluke 792A
(0.1,1,10,20) k 0.003 ' 0.004 0.0011 Fluke 792A
50k 0.005 0.005 0.004 Fluke 792A
100 k 0.006 0.012 0.005 Fluke 792A
300 k 0.012 0.043 0.012 Fluke 792A
500 k 0.043 0.045 0.043 Fluke 792A
IM 0.06 0.045 0.045 Fluke 792A
7 V Range
2V 6V
10 0.02 0.02 Fluke 792A
20 0.007 0.006 Fluke 792A
40 0.003 0.003 Fluke 792A
(0.01,1,10,20) k 0.003 0.0011 Fluke 792A
S0k 0.005 0.004 Fluke 792A
100 k 0.006 0.005 Fluke 792A
300 k 0.012 0.012 Fluke 792A
500 k 0.044 0.043 Fluke 792A
1M 0.05 0.046 Fluke 792A
22 V Range
6V 10V 20V
10 0.02 0.02 0.02 Fluke 792A
20 0.007 0.006 0.006 Fluke 792A
2008-01-01 through 2008-12-31 /d(w(’ ;J . /E)(W)
Effective dates For the National Institute of Standards and Technology
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CALIBRATION LABORATORIES NVLAP LAB CODE 200730-0
40 0.003 0.003 0.003 Fluke 792A
0.1, 1, 10,‘20) k- 0.003 0.002 0.002 Fluke 792A
S50k 0.005 0.004 0.004 Fluke 792A
100 k 0.006 0.005 0.005 Fluke 792A
300k 0.012 0.012 0.012 Fluke 792A
500k 0.044 0.043 0.043 Fluke 792A
M 0.05 0.05 0.05 Fluke 792A
70 V Range
20V 60V
10 0.02 0.02 Fluke 792A
20 0.007 0.006 Fluke 792A
40 ’ 0.003 0.003 Fluke 792A
0.1,1,10,20) k : 0.003 0.002 Fluke 792A .
50k, 0.006 0.005 Fluke 792A
100 k 0.007 0.007 Fluke 792A
300k 0.013 0.013 Fluke 792A
220 V Range
6oV 100V 200V
10 0.02 0.02 0.02 Fluke 792A
20 0.007 0.007 0.006 Fluke 792A
(0.04,0.1,1,10,20) k 0.004 0.003 0.003 Fluke 792A
50k 0.007 0.007 0.006° Fluke 792A
100 k 0.007 0.007 0.007 Fluke 792A
200k 0.01 0.01 0.01 Fluke 792A
1000 V Range
200V 600V 1000V

10 0.02 Fluke 792A
20 0.009 Fluke 792A
(0.04,0.1, 1, 10,20) k 0.004 0.004 0.003 Fluke 792A
50k 0.007 0.007 0.006 Fluke 792A
100 k 0.007 0.008 0.007 Fluke 792A

2008-01-01 through 2008-12-31 /@M . P s

Effective dates For the National Inéﬂture of Standards and Technology
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NVLAP LAB CODE 200730-0

(5t080)kV @ 60 Hz 0.054 HV Divider
Comparison
AC Voltage — Measure "2
Range Frequency in Hz Best Uncertainty (£) "' Remarks
(0 to 10) mV 1to 40 0.06 % +3 pV 3458A
40tolk 005%+1pv 3458A
lkto20k 0.05%+1pV 3458A
20k to 50 k 0.12%+ 1 uV 3458A
50kto 100 k 0.6%+1pV 3458A
100 kto 300 k 46%+2pV 3458A
(10 to 100) mV 1to 40 0.01 % +4 pV 3458A
40to 1k 0.01%+2puV 3458A
l1kto20k 0.018% +2 pV - 3458A
20kto 50k 0.036 % +2 pV 3458A
50kto 100 k 01%+2puV 3458A
100 kto 300k 035%+ 10 pV 3458A
300kto 1 M 1.2%+ 10 Vv 3458A
(100mto 1)V 1t0 40 0.009 % + 40 pv 3458A
40to 1k 0.009 % -+ 20 pv 3458A
lkto20k 0.017 % +20 pv 3458A -
20kto 50k 0.035 % + 20 pVv 3458A
50kto 100 k 0.09% + 20 uV 3458A
100 kto 300 k 035%+ 100 pVv 3458A
300kto I M 1.2 %+ 100 pVv 3458A
(1to10)V 1to 40 0.009 % + 0.4 mV 3458A
40tolk 0.009% + 0.2 mV 3458A
lkto20k 0.017% + 0.2 mV 3458A
20 kto 50 k 0.035% + 0.2 mV 3458A
50k to 100 k 0.09%+0.2mV 3458A
100 k to 300 k 035%+1mV 3458A
300kto 1 M 1.2%+1mV 3458A
(1010 100) V 1 to 40 0.025 % + 4 mV 3458A
40to 1k 0.025% +2 mV 3458A

2008-01-01 through 2008-12-31

Datly . Pucers
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Ikto20k
20kto 50k
50kto 100 k
100 k to 300 k
300kto I M

(100 to 700) V 1to 40
40to 1 k
1kto20k

20kto 50k
50kto 100k

AC Voltage "2
Measuring Equipment

Range Frequency in Hz
(0 t02.2) mV 10 to 40
40to 50k
50kto 100k
100 kto 300 k
300k to 500 k
500kto 1 M

(22 t022) mV 10 to 20
20t020k
20k to 50 k
50kto 100 k
100 k to 300 k
300 k to 500 k
500 kto 1 M

(22 t0220) mV 10 to 20
20 to 40
40to 20 k
20k to 50 k
50kto 100 k
100 k to 300 k
300 k to 500 k

2008-01-01 through 2008-12-31

NVLAP LAB CODE 200730-0

0.025% +2mV 3458A
0.04 % +2 mV 3458A
0.14% +2mV 3458A
0.5 %+ 10 mV 3458A
1.8% + 10 mV 3458A
0.05% +40 mV 3458A
0.05%+20mV 3458A
0.07 % +20 mV 3458A
0.14 %+ 20 mV 3458A
035%+20mV 3458A
Best Uncertainty () "! Remarks
0.6%+5puV 5700A / 5725A
0.15%+5pV 5700A / 5725A
0.1%+7pV 5700A /5725A
0.13%+ 13 pv 5700A /5725A
0.2% +30pV 5700A./ 5725A
0.4 % +30 pVv 5700A /5725A
0.08 % +5 pV 5700A /5725A
0.05%+5pV 5700A /5725A
0.06 %+ 5 nv 5700A / 5725A
0.13%+7 pnV 5700A / 5725A
0.15% +12pV 5700A./5725A
0.13 % +25 uVv 5700A / S725A
04%+25pv 5700A /5725A
0.07 %+ 13 pVv 5700A / 5725A
0.03 %+ 10 uV 5700A / 5725A
0.015 %+ 10 pv 5700A / 5725A
0.04 %+ 8 nv 5700A / 5725A
0.1%+25uV 5700A/5725A
0.14 %+ 25 pv 5700A/5725A
02%+35uV 5700A / 5725A

Detty o Pucers

Effective dates

Page 10 of 17
Volume 2, Rev 2 - 10/6/2008

For the National Institute of Standards and Technology

NVLAP-01S (REV. 2004-10-31)

Page 82 of 809 DCN# TUR512



Nvﬂ) [& Y National Voluntary |
Laboratory Accreditation Program

CALIBRATION LABORATORIES

NVLAP LAB CODE 200730-0

500kto 1 M 0.34 % + 80 uv S700A / 5725A
(220m to22)V 10 to0 20 0.06 % + 100 pV STO0A /5725A
20 to 40 0.02 % +25 pVv 5700A /5725A
40t020 k 0.01%+6uV 5700A /5725A
20kto 50k 0.014% + 16 pV 5700A /5725A
50kto 100k 0.03%+ 70 pV 5700A 7/ 5725A
100 k to 300 k 0.06 % + 130 vV 5700A / S725A
300 k to 500 k 0.13 % + 350 pVv 5700A /5725A
500kto 1 M 0.26 % + 85 pv 5700A / 5725A
2.2 t022)V 10t0 20 0.06 % + 0.8 mV 5700A /5725A
20t0 40 0.02 %+ 03 mV 5700A /5725A
40t0 20 k 0.009 % + 60 pV S7T00A /5725A
20kto 50k 0.014 %+ 02 mV 5700A /5725A
50kto 100k 0.03 %+ 0.4 mV 5700A /5725A
100 k to 300 k 0.06% +1.5mV 5700A / 5725A
300 k to 500 k 0.15% +5mV -ST00A / 5725A
500kto 1 M 032%+9mV 5700A / 5725A
(22 t0220) V 10t0 20 0.06 %+ 8 mV 5700A /5725A
20to0 40 0.02% +3 mV 5700A / 5725A
40t020k 0.01 % +1mV 5700A /5725A
20kto 50k 0.03% +4 mV 5700A / 5725A
50kto 100k 0.06% +8mV 5700A / 5725A
100 k to 300 k 0.18% +8mV 5700A / 5725A
(220 to 1100) V 40to 1 k 0.01 %+4mV 5700A / 5725A
' 1kto20k 0.02% +6mV 5700A /5725A
20kto30k 0.07 %+ 11mV 5700A / 5725A
(220to 750) V 30kto50k 0.07%+ 11 mV 5700A / 5725A
50kto 100k 0.3 % +45mV 5700A /5725A
NVLAP Code: 20/E10
Capacitance — Source: (100 to 10 k) Hz
Range Best Uncertainty (£) ™"’ Remarks

2008-01-01 through 2008-12-31

Datty . Pues
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0.01 pF
0.1 pF
1 pF
10 pf
100 pF
500 pF
1 nF
10 nF
200 nF

0.02%
0.02 %
0.02 %
0.02 %
0.02 %
0.02%
0.002%
0.02%
0.02 %

Capacitance — Measure: (50 to IM) Hz

(latol.L1 ) F
(1.1 pto 10 m) F

Capacitance — Measure Equipment

Range

(0.19 to 1.0999) nF
(1.1 t03.2999) nF
(3.3 t0 10.9999) nF
(11 to 109.999) nF
(110 t0 329.999) nF
(0.33 to 1.09999) uF
(1.1 to 3.2999) pF
(3.3 to 10.9999) pF
(11 to 32.9999) pF
(33 to 109.9999) uF
(110 to0 329.999) pF
(0.33 to 1.09999) mF
(1.1 to 3.29999) mF
(3.3 to 10.9999) mF
(11 to 32.9999) mF
(33 to 110) mF

NVLAP Code: 20/E11
LF Inductance "¢?

Source Only
Range
I mH

0.012% +30aF
0.06 % + 30 aF

note 2

Frequency in Hz
10to 10k
10to3k
10tolk
10to 1k
10tolk
10 to 600
10 to 300
10 to 150
10 to 120
10 to 80
DCto 50
DCto 20
DCto 6
DCto2
DCt0 0.6
DCto 0.2

NVLAP LAB CODE 200730-0

Fixed Capacitors w/GR1615-A Bridge
Fixed Capacitors w/GR1615-A Bridge
Fixed Capacitors w/GR1615-A Bridge
Fixed Capacitors w/GR1615-A Bridge
Fixed Capacitors w/GR1615-A Bridge
Fixed Capacitors w/GR1615-A Bridge
Fixed Capacitors w/GR1615-A Bridge
Fixed Capacitors w/GR1615-A Bridge
Fixed Capacitors w/GR1615-A Bridge

GR1615-A Bridge
Quadtech 7600LCR Bridge

Best Uncertainty (£) ™"’ Remarks

0.60% +0.01 nF
0.60 % + 0.01 nF
030%+0.01 nF
0.30% + 0.01 nF
0.30 % + 0.3 nF
0.30% + 1 nF
0.30 % +3 nF
0.30% + 10 nF
0.48 % + 30 nF
0.54 % + 100 nF
0.54 % + 300 nF
0.54 % + 1 pF
0.54 %+ 3 pF
0.54 % + 10 uF
0.90 % + 30 pF
1.31 %+ 100 pF

Best Uncertainty (£) in % "'

0.07

2008-01-01 through 2008-12-31

5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A

Remarks

Fixed Inductors w/Quadtech 7600

Effective dates
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NVLAP LAB CODE 200730-0

10 mH . 0.07 Fixed Inductors w/Quadtech 7600
100mH 0.07 Fixed Inductors w/Quadtech 7600
1H 0.07 Fixed Inductors w/Quadtech 7600

Measure @ | kHz

(10 pto 100) H 0.07 Quadtech 7600
NVLAP Code: 20/E15
AC Phase ™2
Measure
Range Frequency in Hz Best Uncertainty (+) "' Remarks
0° to 360° 1to50k 3m° Clark-Hess 5002 Bridge Set
"~ 50kto200k 11 m° Clark-Hess 5002 Bridge Set
AC Phase — Generate "2
50mV to 100V
Range Frequency in Hz Best Uncertainty (&) "' Remarks
0° to 360° ltolk 13 m° Clark-Hess 5500-2 Phase
' Standard
l1kto6.25k 17 m° Clark-Hess 5500-2 Phase
Standard
6.25kto 50k 2l m° Clark-Hess 5500-2 Phase
Standard
S50kto200k 50 m°® Clark-Hess 5500-2 Phase
Standard
100V to 120V
Range Frequency in Hz Best Uncertainty (x) "' Remarks
0° to 360° ltolk 1.7 m® Clark-Hess 5500-2 Phase
. Standard
1kto 6.25k 26 m° Clark-Hess 5500-2 Phase
: Standard
6.25kto 50k 37 m°® Clark-Hess 5500-2 Phase
: Standard

2008-01-01 through 2008-12-31

For the National Institute of Standards and Technology
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50kto 200 k 95 m° Clark-Hess 5500-2 Phase
Standard
TIME AND FREQUENCY

NVLAP Code: 20/F01
Frequency — Source and Measure

Range in Hz "’ Best Uncertainty (&) "' Remarks

10M 58x10™" : Rubidium Frequency Standard
MECHANICAL

NVLAP Code: 20/M06

Torque note 2

Measure

Range Best Uncertainty (£) in % "' Remarks
10 Ibf-in to 600 Ibf-ft 2.0% CDI
NVLAP Code: 20/M08

Mass note 2

Range Best Uncertainty (+) "' Remarks
8 kg 12 mg Echelon 111
Tkg 12 mg Echelon I1I
6kg 12 mg Echelon 111
5kg 9.3 mg Echelon IT1
4 kg 8.8 mg Echelon III
2kg 6.9 mg Echelon III
1 kg 3.6 mg Echelon Il
500 g 2 mg Echelon ITI
200 g 0.68 mg Echelon III
100 g 0.34 mg Echelon III
50g 0.17 mg Echelon I1I
20g 0.10 mg Echelon III
10g 68 ug ' Echelon III
5g 54 pg Echelon II1
2g ‘ 54 ug Echelon III

2008-01-01 through 2008-12-31 /dall, . Bucers

Effective dates For the National Insfitute of Standards and Technology
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lg
500 mg
200 mg
100 mg
50 mg
20 mg
10 mg
5 mg

2 mg

I mg

54 pg
43 pg

43 pg
43 pg
43 ug
43 pg
43 pg
43 ug
43 pg
43 pg

ELECTROMAGNETICS —- REFMICROWAVE

NVLAP Code: 20/R11

RF-DC Voltage/Current Converters "*?

Sinewave Flatness
Range in Hz
30ktol M
IMtolOM
10Mto30M
30Mto 80M

80 M to 100 M

NVLAP Code: 20/R17
RF Power ™2
Absolute

Range
(+30 to ~20) dBm

Best Uncertainty (+) in % "'

Program

NVLAP LAB CODE 200730-0

Echelon 111
Echelon III
Echelon III
Echelon III
Echelon III
Echelon III
Echelon III
Echelon ITI
Echelon 11
Echelon [

Remarks

0.014 Thermal Converters
0.08 Thermal Converters
0.17 Thermal Converters
0.71 Thermal Converters
0.84 Thermal Converters
Frequency in Hz Best Uncertainty (&) "' Remarks
0.1 Mto1.3G 0.10dBm +M 8902A

Harmonic Distortion (50 and 600 Q)

Range

2008-01-01 through 2008-12-31

Best Uncertainty (x) "'

Remarks

Effective dates
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0dB @ (10 to 26 G) Hz

THERMODYNAMIC

NVLAP Code: 20/T05
Pressure
Absolute Pressure Source — Pneumatic

Range
(0.2 to 100) psia
(100 to 1000) psia

Gage Pressure Source — Gage
Range

(0 to 1.2) psi

(1.2 to 100) psi

(100 to 1000) psi

(-20 to 20) in H,O

Gage Pressure Source — Hydraulic
Range

(75 to 3000) psi

(725 to 30 000) psi

Determination of Piston Area
Range

(0.2 to 100) psi

(100 to 1000) psi

(40 to 10 000) psi

Gage Pressure Source ""?

Range
(0.5 to 500) psi
Hydraulic "’
Range

2008-01-01 through 2008-12-31

0.3dB

note 1

Best Uncertainty ()
11 ppm + 0.07 m psia
12 ppm

Best Uncertainty () "’
0.013 m psi
11 ppm
12 ppm
11 ppm + 240 pin H,0

Best Uncertainty (&) ™!
16 ppm
36 ppm

Best Uncertainty (£) "’

16 ppm
17 ppm
35 ppm

Best Uncertainty (&) ™"’
73 ppm

Best Uncertainty (£) "’

NVLAP LAB CODE 200730-0

8903B
71209A
8902A

Remarks
Ruska 2465
Ruska 2465

Remarks
Ruska 2465
Ruska 2465
Ruska 2465
Differential

Remarks
DHI PG7000
DHI PG7000

Remarks
Ruska 2465
Ruska 2465

DHI 5300

Remarks
Pressurements T2300

Remarks

dett, J. B

Effective dates
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(500 to 15 000) psi 0.03 %

NVLAP Code: 20/T07

Thermodynamic

Range in °C Best Uncertainty (£) in C° """/
-10to 110 0.044

100 to 300 0.12

300 to 600 0.23

2
Measure only ™"

-195 to 660 0.044

NVLAP Code: 20/T08
Thermocouple

Isothermal Block Verification "2
Range Best Uncertainty (£) ™!
Ambient (~23 °C) 0.04 °C

NVLAP LAB CODE 200730-0

Ametek T-150

Remarks
Liquid Bath w/PRT
Dry Block Calibrator
Dry Block Calibrator

PRT & Super
Thermometer

Remarks
Thermocouple Half
Junction

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

of 95%.
2. Onsite calibrations available.

3. Uncertainty values of derivatives of 10 MHz will differ due to resolution, noise, and gating errors.

2008-01-01 through 2008-12-31
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— | = 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 beea 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 nncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a confidence leve] 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 ANSYNCSL 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.

Thereported 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 be reproduced except in full, without the permission of Anplied Technical Services, Tnc.

Notes: Gage Factor = -2.1826mV/V’

Calibration Equipment Used::

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

A .
Calibrated by: w C J;u}/ Christopher A. Gerlach

‘1
: ( Senior Calibration Technician

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

Applied Technical Services, Inc. 1049 Triad Court, Marietta, GA 30062 (770) 423-1400 www.atslab.com
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E'E - APPLIED TECHNICAL SERVICES, INCORPORATED

Reason For Service:

X Initial Calibration

[Tl Due For Calibration

CALIBRATION DATA SHEET Page 2 of 2
Customer: _ Fugro Consultants Purchase Order No.: _L-2416
" Item Name: Load Cell w/o Display Asset No.: 129739 ATS Reference No.: M503691-1
- Manufacturer:  GeoTac Model No.: _ 50Klbs Proc. No.: 521 Rev.:
Serial No.: 129739 Calibration Date: 11/28/06 Calibration Due Date:  11/28/07 '

[ Repair and Calibration

Equipment Used: ATS-01226 Due:  02/11/07 Universal Testing Machine
Due:
Due:
Due:
Due:
ue:
Calibrated By: w (\,\/@\
\
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 | AsFound Data Only -4.358 Same as - As Found
0.03% 20000.000 | As Found Data Only -8.722 Sarze 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 level.

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

ATS 538,05/03
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ADVANCED FORCE MEASUREMENT

%% LOAD CELL CALIBRATION CERTIFICATION

CUSTOMER : FUGRO CONSULTANTS INC.
ADDRESS : Houston,TX 7708 '
CONDITION: AS FOUND & FINAL S.0. #: 78664 P.0. #: L-256

3
MODEL: FT451-50K SERTAL: 129739 BRIDGE: A CAPACITY: 50 K1bf
PROCEDURE: C-1257
INPUT RESISTANCE: 376.3 OHM QUTPUT RESISTANCE: 354.7  OHM
ZERO BALANCE : 0.166 %R0

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

TRACEABILITY
FORCE STANDARD : STD-14 NIST 822/273338 06 DUE: 15-MAR-10
STANDARD INDICATOR: BRD295 NIST i
TEST INDICATOR : BRD297 . NIST #: 512727

SHUNT CALIBRATION

Straight Line _
(£ 0.01%) Qutput  Conversion Connections*

Tension Kohm .00000 mV/¥ .0000 Kibf
Compression 60 Kohm -1.46285 mV/V 33.650 Klbf -Out to +Exc

*For modals wired with +Sense. -Sense. or -SCal leads, resistor connections
are actually to these leads in place of +Exc, -€xc. or -0ut respectively.

PERFORMANCE
RATED QUTPUT SEB QUTPUT NONLINEARITY HYSTERESIS SEB
TENSION 000 mv/V .00000 mV/V 000 %FS 0 4FS = .000 %FS
COMPRESSION -2, 17387 mv/N -2.17364 mv/V -.027 %FS 045 ¥FS £ .022 %FS

STATIC €RROR BAND {SEB) - The band of maximum deviations of the ascending and descending calibration points from a best fit
straight 1ine thrgugh zero QUTPUT, It includes the effects of RONLL 7Y, HYSTERESIS, and nonreturn to MINTMUM LOAD.

TEST LOAD RECORDED READINGS (mV/V)
APPLIED ( K1bf) Tension  Compression
0 .00000

10 -.43434

20 , -.86897

30 -1.30378

40 -1.73876

50 -2.17387

20 .86994

0 -.00018

e

TECHNICIAN : el /’7/ 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

F16-4D-1206 PAGE 1 OF 1
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ACCRXDIY ED) ADVANCED FORCE MEASUREMENT

%% | OAD CELL CALIBRATION CERTIFICATION

CUSTOMER : FUGRO CONSULTANTS INC.
ADDRESS : Houston,TX 770

CONDITION: FINAL #: 78664 P.0. #: 563

MODEL: FT451-50K SERIAL 129739 BRIDGE A CAPACITY: 12.5 Kibf
PROCEDURE: C-1257

INPUT RESISTANCE 374 7 OHM QUTPUT RESISTANCE: 353.0 OHM

ZERO BALANCE -~ 4RO

TEST CONDITIONS
TEMPERATURE: 75 °F  HUMIDITY: 30 X% EXCITATION: 10 VDC

TRACEABILITY
FORCE STANDARD : STD-22 NIST #: 822/275431-07 DUE: 15-SEP-11
STANDARD INDICATOR BRD106 NIST #: 512727
TEST INDICATOR + BRD300 NIST #: 512727
SHUNT CALIBRATION
Shunt Straight Line
(+ 0.01%) Qutput Conversion Connections*
Tension 60 Kohm 1.46154 mv/V 33,590 Ki1bf -0ut to -Exc
Compression Kohm .00000 mV/V .0000 Kibf

*for models wired with +Sense, -Sense, or -SCal leads, resistor connectfons
are actually to these leads in place of +Exc, -Exc, or -Out respectively.

PERFORMANCE
RATED OUTPUT SEB OUTPUT ~ NONLINEARITY  HYSTERESIS SEB
TENSION 54411 mV/V .54388 mV/Y -.073 AFS .066 ZFS = 044 XFS
COMPRESSION 00000 mv/Y .00000 mvV/V .000 %FS .000 XFS = .000 XFS

STATIC ERROR BAND {SEB) - The band of maximum deviations of the ascendin? and descending calibration paints from a best fit
straight 1ine through zero OUYPUT. It includes the effects of NONLINEARITY. HYSTERESIS. and nonraturn to MINIMUM L

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

d/‘/ -
TECHNICIAN : / i 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

F16-4D-1206 PAGE 1 OF 1
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@! American Association for Laboratory Accreditation

SCOPE OF ACCREDITATION TO ISO 17025:2005
& ANSINCSL £540-1-1994
INTERFACE, INC.
740) E. Butherus Drive
Seotisdale, AZ 85260
LaVar Clegg Pharte: 480 948 5555 ext 106
CAULIBRATION
' Valid To: November 30, 2008 Certificate Number; 1991.01
‘ In wcognﬁion of the succesaful completion of the A2LA evaluation process, accreditation is granted to this
1aboratory to parform the followling calibrations’:

I, Mechanical

Porameter/Equipment Range Best Uncestainty” (1) Comments
Force ~ Load Cells, {200 t0 240 000) Ibf 0.035 % reading i.0ad eslis
Force Transducers (100 to 1100) Ibf 0.056 % reading
{240 000 10 1 000 000) 1bf | 0.041 % seading
{1 30 500) lbf 0.040 % reading Freo weights
(25 10 1100) Jbf 0.030 % teading Actuated weights
(10t 550) Iof 0.021% reading Actated weights
(staintess steel)
(2510 2000) gf 0.030 % reading Free weights .
Mass - Meagire Transfer methad using
toad cells
Dead Weight 10 25)1b 0,0032%
(25 10 100) Ib 0,0085 %

{A2LA Cert. No. 1991.01) 10/18/2006 Page 1 of 2

5301 Buckeystawn Pike, Suite 350 « Frederick, MID 21704-8373 » Phixie: 301-644 3248 » Pax: 301-642 2974 @
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" I Electricat -~ DC & Low Frequency

Parameter/Equipment Range Best Uncertalnty? (£) Comments
DC Voitage ~ Measure | (0100.14) V 0.0026% + 02 uv Solartron 7071
C141014) V 0.0024 % +2 v
(141014} V 0.0022% + 20V
(140 1400V 0.0022 % + 200 KV
DC Voltage Ratio (0t00.1)V 0.0007 % rdg + 0.1 pV/Vyye | Kelvin-Varley
divider
Registance —Messure | (0 to 1L.4) ki2 .0026 % + 0.2 m&2 Solartron 7G71
{0.14 10 1.4) kQ2 0.0026% +2 mf2
(1410 1H K 0.0026 % + 20 Q)
(14t 140)kQ2 0.0028%:+020
{140 t0 1400) k2 0.0036% +2Q

! Fhis laboratery offers commsroial calibration service.

? “Best Uncentainty” ia the smaliest uncartainty of measurement that a laboratory can schieve within its
scope of sccreditation when performing more or less routine calibrations of nearly ideal measuremant
standards of nearly ideal measuring equipment, Best uncertainties represent expanded uncertaintics
expressed at approximately the 95 9 leve! of confidercs, usually using a coverage fctor of k=2, The
best uncertainty of a specific calibration performed by the laboratory may be greater than the best
uscertainty dus (0 the behavior of the customer’s device and to influences from the circumstances of the

specific calibration.

{A2LA Cert. No. 199),01) 10/18/2006 Page 2 of 2
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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 1 of 6
Manufacturer: Eaton Model Number: UPS3000CC
Sales Order: 216724 Serial Number: A0813

D 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 ond maintained by the National Institute of Standards
and Technelogy. The uncertainty reported with the data is the expanded uncertainty, and is bosed on the
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of approximately
95%.

This calibration was performed at the GE Infrastructure Sensing Houston facility, Atthe time of the calibration,
the environmental conditions were 21 °C, 60%RH, and 101 kPa. The best estimate of gravitational acceleration
at the site of calibration was 9.792778 m/s2.

The calibration procedure CS-125 Revision D satisfies the requirements of ANSI/NCSL Z540-1-1994, 1SO 9001,
ISOMtEC 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.

S5

Approved by: Sharon R. Ellis Calibrated by: Joseph P. Balliew
Calibration Technician Calibration Technician
General Electric Company T 7138750547
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
1246680 1.4E-03
248579 2.7E-03
124.6680 1.4E-03
0.00 0.0E+Q0

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 dota being recorded. An asterisk denotes a point

that 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 Calibration Data

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

Applied Uncertainty
psi psi
0.00 0.0E+00
49.83590 5.0E-04
999320 1.0E-03
49.8400 5.0E-04
0.00 0.0E+00

Page 3 of 6
Full Scale: 100 psi gauge

Medium: nitrogen

Displayed
pSi

0.00
4980
99.88
49.76

0.00

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
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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 4 of 6
Full Scale: 500 psi gauge

As Found / As Left Calibration Data
Calibration Date: September 15, 2006

Calibration Standard: PC-89, and WS-12 Medium: nitrogen
Applied Uncertainty Displayed
psi psi psi

0.0 0.0E+00 0.0

124.6700 1.4E-03 1247

249,580 2.7E-03 249.6

374330 4.1E-03 3744

499.070 5.5E-03 499.2

249.580 2.7E-03 249.6

0.0 0.0E+00 0.1

Notes: The instrument was not adjusted.

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 Left Calibration Data

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

Applied Uncertainty
psi psi

0.00 0.0£+00
61.7960 6.8E-04
124.6680 1.4E-03
186.5430 2.1E-03
249,579 2.7E-03
124.6680 1.4E-03
0.00 0.0E+00

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

General Electric Company
10311 Westpark Drive
Houston, TX 77042

USA

Volume 2, Rev 2 - 10/6/2008 Page 101 of 809

Page 5 of 6
Full Scale: 250 psi gauge

Medium: nitrogen

Displayed
psi

0.00
61.80
124.65
186.55
249.60
124.65
0.00

T 7139750547
F 7139756338

DCN# TUR512



GE Infrastructure
Sensing
Calibration Report 060915A0813
Digital Pressure Indicator
for
Fugro Consultants LP
6100 Hillcroft
Houston, TX 77081
Date of Issue: September 15, 2006 Page6of 6

Full Scale: 100 psi gauge

As Left Calibration Data

Calibration Date: September 15, 2006

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

Applied Uncertainty Displayed
psi psi psi

0.00 0.0E+00 0.00
24.86100 2.5E-04 2484
498390 5.0E-04 49.84
74.9860 7.5E-04 7498
999310 1.0€-03 9996
498390 S5.0E-04 4982
0.00 0.0E+00 0.00

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

General Electric Cornpany T 7139750547
10311 Westpark Drive f 7139756338
Houston, TX 77042
USA
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NV[L Y 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-rhail: kenneth kolb@ge.com
URL: http://www.gesening.com

CALIBRATION LABORATORIES

NVLAP Code: 20/A01 ANSINCSL Z540-1-1994; Part 1
MECHANICAL

NVLAP Code: 20/M08
Mass

Calibration of Primary Piston Gauge Masses

Ranuge Best Unceériainty (X)
Relative to Indicated Value ""!

1 mgto 17 kg 5.0 x 10°° but not tess than 0.5 mg

Imgto 1.2kg 5.0 x 10°® but not less than 0.5 mg

Calibration of Secondary Piston Gauge Masses

1mgto8.0kg © 2.0 x 10 but not {ess than 0.5 mg
I mgto 1.2kg 2.0 x 107 but not less than 0.5.mg
1.2kgto8kg 2.0 x 10° but not less'than 43 mg

NVLAP LAB CODE, 200491-0

Complant

Remarks

Substitution — Mechanieal
Substitution — Electronic

Substitution — Electronic

Direct Reading - Electronic
Direct Reading — Electronic

2006-01-01 through 2006-12-31 /h%a- p Mw

Effective dates For the National Instilute of Standards and Technology

Page 1 of 4
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|

Nvﬂ] " Mational Voluntary
-~/ Laboratory Accreditation Program

CALIBRATION LABORATORIES

THERMODYNAMICS

NVLAP Code: 20/T05
Pressure

Pneumatic Pressure using Primary Piston Gange "%’

Range Best Uncertainty (£) of Reading *’
-100 kPa to -1.38 kPa 1.0x 10 but not less than 0.07 Pa
-16kPato 16 kPa 1.1 x 10" 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 105 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 35x10°

NVLAP LAB CODE 200491-0

Remarks
Negative Gauge Mode
Differential Mode

Gauge Mode "¢
Gange Mode "¢/

Gaunge Mode
Gaugq Mode

Pneumatic Effective Area Determination using Primary Piston Gauge "**

Range Best Uncertainty (+) of Reading "= "7
1.38 kPa to 345 kPa 8.8 x10°

11.72 kPato 1.4 MPa 8.3 x 10°¢

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 337x10°

Poeurnatic Pressure.using Precision Transducer***?

Range Best Uncertainty (+) of Reading ™"
0O Pato 133 Pa 0.133 Pa

-16kPato 16 kPa 5.0 x 10 but not less than 0.035 Pa
-100 kPa to 17 MPa 6.5 x 107 but not less than 0.22 Pa

Remarks -

Remarks

Absolute Mode
Differential Mode
Gauge Mode "**

2006-01-01 through 2006-12-31 B Q WJ\Q

Effective dates For the National Institute of Standards and Technology

Page 2 of 4
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NV& National Voluntary
N ~ Laboratory Accreditation Program
CALIBRATION LABORATORIES NVLAP LAB CODE 200491-0

Pneumatic Effective Ares Determination using Precision Transdueer“**?

20 Pato 17 MPa. 7.2 x 10 bat not less than 0.05 Pa

Pneumatic Deadweight Testér. Output Pressure Conformanee-using Precision Transducer "7
Range ‘ Best Uncertai}ziy (&) of Reading™=%*  Remarks

20 Pats 17 MPa 7.5 10 but not less than 0.053 Pa |

noted

Hydraulic Pressure using Primary Piston Gauge

Range Best Uncertainty (%) of Reading ""**®  Remarks

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

Hydraulic Effective Area Determination using Primary Piston Gauge “**

Range Best Uncertainty (+) of Reading "’ Remarks
50 kPa to 7 MPa ’ 231%10°%

7 MPa to 140 MPa 334x10°
'140 MPa to 280 MPa 7.29 x'10°%

280 MPa to 500 MPa 9.80x 10

Hydraulic Effective Area Determination using Secondary Piston Gauge “***

70 kPa to 140 MPa 7.2 x 10°%

2006-01-01 through 2006-12-31 4/%’-— p M/[»[\,O

Effective dates For the National Institute of Standards and Technology

Page 3 of 4 ' NULAP-018 [REV. 2004-10-31)
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D\\I—IV[L ® National Voluntary
1 | @ Laboratory Accreditation Program

CALIBRATION LABORATORIES NVLAP LAB CODE 200491-0

Hydraulic Deadweight Tester Qutput Pressure Conformance using Sécondary Piston Gauge "2

70 kPa to 140 MPa 7.5 x 10°° but not less than 50 Pa

—

. Represents an expanded uncertainty using a coverage factor, k = 2, at an approximate level of
confidence 0of 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,
7. Calibration process may include the use of transducers to measure small differential pressures.
8. Conformance evaluation of Deadweight Tester output pressure compared to indicated pressure.

2006-01-01 through 2006-12-31 W-— Q M.L,Q

Effective dates For the National Institute of Standards and Technology

B W

Page 4 of 4 ) NVLAP-01S {REV, 2004-30-31)

Volume 2, Rev 2 - 10/6/2008 Page 106 of 809 DCN# TUR512




Volume 2, Rev 2 - 10/6/2008

QUALITY SYSTEM MANUAL
FOR

HOUSTON GEOTECHNICAL
LABORATORY

' CONTROL #: GEO-1

Fugroe Consuitants, Inc.
16100 Hillcroft
Houston, Texas 77081
Phone: (713) 369-5400
Fax: (713) 369-5545

Document Revised: July 07, 2007
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Fugro Consuitants, Inc.

CALIBRATION EQUIPMENT OR REFERENCE STANDARDS

. Calibration Check Procedure
Equipment Name

Interval Intervat

MHE ; } e U U';g%:‘xw:;‘éw:w »\,,‘T_,'_Zi‘r

[y )

Voltmeters/Multlmeters (65 digity | ayears | | Outside Source

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

Sec. Rev. 11 (07/07/07) Page S18-12 of 12 Quality System Manual
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CALIBRATION CERTIFICATE ~ * . = | fucno

1

APPLICANT  FGI HOUSTON 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 Seriél number  1701-1788

The device contains an eleofronic 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
Pracedure : FEBV.CAL.PRO.003 KALIBRATIE KRACHT

Title of channel(s) : Cone and Cone+Fric. Pressure test :
Max. load 150 kN [Deviation from speolfed Alpha factor at 2.5 MPa| <5 %|
Range |Calibration range |Sensitivity | . Zero load
From to Deviation outputl 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 0.3 %| 0.008 kN ‘
Pressure calibration Calibration of the slope sensor
Calibration reference : 3257-0001 Calibration reference :
Procedure : FEBV.CAL.PR0O.004 KALIBRATIE DRUK Procedure:FEBV.CAL.PRO.006 KALIBRATIE HELLING
Title of channel: Pore?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 0 115 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)  |6.0

TRACEABILITY. The measurements have been executed using standards for wh]ch the traceability to primary and/or
(inter)national standards has been demonstrated

Calibrated by:  Hoogendoorn, Raymond Approved by :  Sinjorgo, Gerry
Calibration date: 16-1-2007 Approval date:

Calibrate before; 16-1-2008
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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 f#t2
Tip readings in mV 700
TIP 600
Load Load load/area  Tip Cal Factor < jz
b Tons tsf mV Mpa i; 20
0 0 0 0 0 200
540 0.27 16.77019 32.1 50.0287963 100 {5t
5110 2.555 158.6957 303.4 50.0883413 0 ke
7580 3.79 235.4037 449.8 50.1165401 0 0% 4000 Loadalofbs) 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 Friction Steeve
Sleeve area = 200 cm2 = 0.2153 ft2 2000 |
Friction readings in mV T ;
s g < 1500
Friction 5
Load Load load/area Friction Cal Factor e
Ib Tons tsf mvV Mpa 500
0 0 0 0 0 0
620 0.31 1.439851 279.8 0.49278463 O 60 W0 el 4000 S0 800
1990 0.995 4.621458 884.6 0.50028711
3520 1.76 8.17464 1562.3 0.50106193 Pore Pressure
5010 2.505 11.63493 2212.2 0.5036473 1000 +=
7510 3.755 17.44078 3308.9 0.50474203 800 §
PORE PRESSURE TRANSDUCER CALIBRATION % 600
Serial : 1233109 % 00|
Pore Pressure readings in mV ¥ 00
Pressure Pressure Transducer P.Pres. o
readings Cal Factor i
osi of iy Mpa 0 100 L2k 300 400
0 0 0 0
75 54 206.7 2.50173026
150 10.8 413.6 2.50052053
300 216 824.2 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 -0.108 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, ID # TD-001

Calibration Verified by: Dennis Stauffer r’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 LvoT?: [ Jves; [X]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 b Ib b Error (%)
Manufacturer Fugro 0.000000 0.0 -13.5 13.5 -0.04
Mode! 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 h
Excitation (V) 596.300000 10020.0 10053.8 33.8 _»_0. 10
Gain/Span Setting NA 892.500000 15020.0 15054.5 34.5 0.10
Full Range Qutput {V) 1183.200000 20005.0 19962.4 . 426 -0.13
Fult Range/Capacity {lb) 33716 N
Date Verified 11/5/2007
Date Due 11/4/2008
Servica Status In Service
Accept. Abs. or FS Error (%) 0.1 [ xJFs; [ JAbs.
Verification/Standard Equipment
Type Load Cell (A2AL APPROVED)
Manufacturer Geotac -
Model Number 560K
Serial Number 129739 o
HGL instrument Number v
Date Verified - )
Temperature O = OF T
Linear Regression, Uncertainty, & Error Summary | 1| | | |77 -
Correlation Coeff. (R%) 0.999986252
Intercept (Ib) -13.4532609¢9
Slope ({Ib/mV) 16.88287763
Verification (Calib.) Factor 16.88287763
Verification Factor Units Ib/mV L
Absolute Zero (V) o
Floating Zero (V) :
Combined Uncertainty (lb) 6.479058372 .
Coverage Factor 2
Expanded Uncertainty (Ib) 12.95811674 "‘
Max. Abs. or FS Error (%) -0.13 ] X]FS; [ JAbs. MTS| |Yes; [ X[No
120000 0.150
- 16. 3.4 -
(00000 b= 16.8829mV-13.4533 0100 UppE r lelt
8000.0 / 0.050 // JE S -
60000 v 0000 N IR S
e T
40000 -0.050 ol JPUU DU SRRV PPN R RS
20000
o0 Tower Limit
0.0
100 200 300 400 500 600 790 -0.150
| T [ Xs] 5000.0 10000.0 15000.0 20000.0 25000.0
+20000
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 B o
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 _
Repeatability 2 N 1.0000 A
Resolution of Standard | #NIA R 3.4641 B ““":
Combined Uncertainty 6.4791 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capability)° 12.858 b

(1) This equalion foflows the approach presented by A2LA, not that typically used in uncertainty calculations; i.e., STDEV of the Mean.

(3) This uncerainty represents an expanded uncertainty expressed as approximately the 85% confidence levet using a coverage factor of k=2.

Verified By: ™
File:

Input By:

Reviewed By:

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

Checked By:

Remarks:

20003 A0RIMED. Rev 2 - 10/6/2008
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HGL Instrument Verification

DATE: __11/5/2007 Instrument No.: 1100 . _Location: LVDT?:[:]Yes; No
Type Analysis: BF: D NonBF; FS; I:]Abs. Reading Resolution of Instrument: 0.000001
Instrument [dentification/Data Instrument Standard Prediction Abs. Error Full Scale
_Type Cone Penetrometer mv Ib Ib 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 1995.4 5.4 003
HGL nstrument Number ft100 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 | 75100 7501.2 8.8 005
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 [ X[FS, [ [Abs.
Verification/Standard Equipment
Type Load Cell (A2AL APPROVED) B T
Manufacturer INTERFACE o
Model Number 1211EX-10K-B
Serial Number 113655
HGL Instrument Number v
Date Verified )
Temperature O¢ = Op B
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R%) 0.999987431
Intercept (Ib) -13.55356528
Slope (Ib/mv) 2.271068817 e
Verification (Calib.) Factor 2.27106882
Verification Factor Units Ib/mv
Absolute Ze,o(V)} 000y o4 e e -
Floating Zero (V) .
Combined Uncertainty (ib) 2.398188297 o
Coverage Factor 2
Expanded Uncertainty (Ib) 4796376595 _‘
Max. Abs. or FS Error (%) 0.09 | X]Fs. | JAbs. MTS|  [Yes; | X|No
6000.0 0150
soono 1b = 2.2711mv-]3 5536 N 0100 Upper |imit ]
L
4000.0 0050 = .
/ — v -
3000.0 e 0,000 T
20000 / -0.050 //
1000.0 o100 1
Lower Limit
0.0
S00 1#}0 1500 2000 25 -0.150
B 0.0 1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 8000.0
-1000.0
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 e e
Abs. Error-STDEV' 2.3882 N 1.0000 A 2.3982 5.7513 o
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 o
Repeatability * N 1.0000 A .
o Resolution of Standard #N/A R 3.4641 B ~ .
Combined Uncertainty 2.3982 Coverage Factor 2 for 85% confidence level.
Expanded Uncertainty (Best Measurement Capability)® 4.796 b

{1) This equation follows the approach presented by A2LA, not that typically used in uncertainty calculations; i.e., STOEV of the Mean,

(3) This uncertainty represents an expanded uncertainty expressed as approximately the 95% confidence level using a coverage factor of ka2,

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

Verified By: / » Input By: Reviewed By: Checked By:  /#
File: B
Remarks: o

200Q2,(B%E9 Rev 2 - 10/6/2008
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DATE: _ 11/5/2007

Instrument No.: pt

HGL tnstrument Verification
{_ocation:

Houston

Lvotz:[_Jves: No

Type Analysis: BF:' DNonBF; FS; [:lAbs. Reading Resolution of instrument. __ 0.000001
Instrument [dentification/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
Model Number F7.5CKESW2/B1 206.700000 75.0 75.0 0.0 0.01
Serial Number 1701-1788-1233109 (Piezo) 413.600000 150.0 150.4 0.4 0.10
HGL Instrument 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 11/5/2007
Date Due 11/4/2008 T
Service Status In Service T
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 v
Date Verified
Temperature 0¢ = OF
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R} 0.99999592 B
Intercept (psi) -0.20331044 e
Slope (psiimv) 0.364010552
Verification (Calib.) Factor 0.36401055
Verification Factor Units psi/mv
Absolute Zero (V) R
Floating Zero (V)
Combined Uncertainty (psi) 0.064150208
Caoverage Factor 2
Expanded Uncertainty (psi) 0.128300415
Max. Abs. or FS Error (%) 0,10 TXIFS, | [Abs. MTS| |Yes; | X|No
3500 o300 Upper Limit
psl = 0.3640mv-0.2033
300.0 7ad 0.200
2200 / 0.100
) ] // ~
200.0 / vooo - ——
150.0 / \
100.0 / / -0.100 )
50.0 -0.200
0.0 0300 Lower Limit
500 190 2o 30 490 5?“ ste 7o STO s ’ 0.0 $0.0 100.0 150.0 200.0 250.0 300.0 350.0
Uncertainity Budget Analysis For pt
Source of Uncertainty Value in psi Distribution Divisor Type | Uncertainty (u) Sy 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 __ 00000
Repeatability : N 1.0000 A ] . B o
Resolution of Standard #NIA R 3.4641 B o
Combined Uncertainty 0.0642 Coverage Factor 2 for 95% confidence leve).
Expanded Uncertainty (Best Measurement Capability)® 0.128 psi

(1) This equation 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 (model) of equipment.

Checked By:

(3) This uncertainty represents an expanded d as approxi the 95% fid level using 3 ge factor of k=2,
Verified By: Input By: Reviewed By:
File: ~ ~— _ ]

Remarks:

20RO ) Rev 2 - 10/6/2008
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Calibration Verification Certificate

Device Type: Piezo Cone Penetrometer

Device Number: F7.5CKE3SW2/B 1701-0750

TIP CALIBRATION
Tip area = 15 cm2 = 0.0161 ft2
Tip readings in mV 700 -
TIP 600
load . Load loadfarea Tip  CalFactor < g
Ib Tons tsf mv Mpa T w0l
0 0 0 0 0 " 200 4
530 0.265 16.45963 31.5 50.0376197 100
5010 2.505 155.5901 298.1 49.9812458 0
7490 3.745 232.6087 445.2 50.0331664

10020 5.01 311.1801
15050 7.525 467.3913
19910 9.9556 618.323

595.9 50.0064083
895.2 49.9974383
1184.3 49.9966444

FRICTION CALIBRATION 2500 1
Sleeve area = 200 cm2 = 0.2153 fi2 2000

Friction readings in mV T 10 i

Friction 5
Load Load load/area Friction Cal Factor 31000
Ib Tons tsf mv Mpa 0T
0 0 0 0 0 0
520 0.26 1.207617 231.3 0.49996647 ’

5
1000 2000 Lo83Gls) 4000 $000 8000

2490 1.245 5782629 1107.3 0.50008891

3750 1.875 8.708778
5010 2.505 11.63493
7510 3.755 17.44078

1665.6 0.50069555
3340.2 0.50001224
800
PORE PRESSURE TRANSDUCER CALIBRATION 600
Serial : 8091223

Transducer (mv)

2228.3 0.50000833 1000 —

400 1

Pore Pressure

Pore Pressure readings in mV 200 |
Pressure Pressure Transducer P.Pres. 0
readings Cal Factor i
osi . iy Mpa 0 100 Lod@s) 300 400
0 0 ) 0
75 54 206.8 2.50052053
150 10.8 413.5 2.50112525
300 21.6 825.7 2.50506307
Temperature Calibration (30 - 115 degrees F)
Temp (deg TIP (mV) FRIC (mV) PIEZO (mV) Deviation mv Mpa % Full Scale
30 0.946 0.783 -0.132 Tip 0.378 0.0189 0.0378
50 0.983 0.974 -0.077 Friction 0.988 0.000494 0.0988
75 1.012 1.114 0.264 Piezo 1.124 0.00281 0.1124

100 1.297 1.267 0.357
115 1.324 1.771 0.992

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 THERMOCOQUPLE (A2LA APPROVED)

Model # 8528-40, Serial # C95005824, ID # TD-001
Calibration Verified by: Dennis Stauffer, ' 5 Date:

Checked By : Recep Yilmaz / Date:

Volume 2, Rev 2 - 10/6/2008
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HGL Instrument Verification

DATE: __4/23/2008 Instrument No.: #100 Location: Houston LVDT?: DYes: No
Type Analysis: BF; E:]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 b Ib Error (%)
Manufacturer Fugro 0.000000 0.0 0.9 0.9 0.01
Model Number F7.5CKEW2/B 31.500000 530.0 §30.4 0.4 0.00
Serial Number 1701-0750 298.100000 5010.0 5012.5 2.5 0.01
HGL Instrument Number 100 445.200000 7480.0 7485.5 4.5 -0.03
Excitation (V) 595,900000 10020.0 10018.0 1.0 -0.01
Gain/Span Setting NA 805.200000 15050.0 16050.7 0.7 0.00
Full Range Output (V) 1184.300000 19910.0 19911.0 1.0 Q.01
Full Range/Capacity (Ib) 16858
Date Verified 4/23/2008
Date Due 4/23/2009
Service Status In Service
Accept. Abs. or FS Error (%) 0.1 [ X]ES; | JAbs.
Verification/Standard Equipment
Type Load cell (A2LA APPROVED)
Manufacturer GEQOTAC
Model Number 560K
Serial Number 129739
HGL Instrument Number 1.52
Date Verified
Temperature 0C = Of
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R?) 0.999999907
intercept (Ib} 0.877122495
Slope (Ib/mV) 16.81173849
Verification (Calib.) Factor 16.81173849
Verification Factor Units lb/mV
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (ib) 0.54832333
Coverage Factor 2
Expanded Uncertainty (Ib) 1.09664666
Max. Abs. o FS Error (%) | -0.08 TXIFS; | JAbs. MTS| |Yes; |X]No
0.150
000.0 R-=16-8HZmV0-873 / 0100 Uppér Limit
70000 // 0.050
50000 6,000 ""'—,-’—,J \/»
000 / p -0.050
100 ) 000 Lower Limit
0,150
190 200 200 400 590 600 740 00 5000.0 10000.0 15000.0 20000.0 25000.0
416000
Uncertalnity Budget Analysis For 100
Seource of Uncertainty Valuein Ib Distribution Divisor Type | Uncertainty () us Commenis
Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 0.5483 N 1.0000 A 0.5483 0.3007
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 10000 A
Resolution of Standard #N/A R 3.4641 B
Combined Uncertainty 0.5483 Coverage Factor 2 tfor 95% confidence level.
Expanded Uncartainty (Best Measurement Capability)® 1409_7_ “Hb —
{1) This equation (oflows the approach presented by A2LA, not Lhat typically used in uncertainly calculaticns; t.e., STOEV of the Mean. (2} This value is unique for type (model) of equipment.
(3) This ¥ pt R expangdass . 13 & the 95% level usinga faclor of k=2.
Verified By: M Input By: Reviewed By: Checked By: %
File:
Remarks:
2000.2 (06/14/07) Tip0750.xis, 4-23-2008 6/5/2008 FUGRO CONSULTANTS INC
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HGL Instrument Verification

DATE:  4/23/2008 Instrument No.: ft100 Location: LVDT?:E]Yes; No -
Type Analysis: BF; I:' NonBF; FS; DAbs‘ Reading Resolution of Instrument: ~ 0.000001
Instrument Identification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv Ib Ib Ib Error (%)
Manufacturer Fugro 0.000000 0.0 0.4 . 04 0.00
Model Number F7.5CKE3SW2/B 231.300000 520.0 520.5 0.5 0.00
Serial Number 1701-0750 1107.300000 2490.0 24901 0.1 0.00
HGL Instrument Number,| 1100 1666.600000 3750.0 3747.7 2.3 -0.01
Excitation (V) 2228.300000 5010.0 5010.6 0.6 0.00
Gain/Span Setting NA 3340.200000 7510.0 7510.7 0.7 0.00
Full Range Output (V)
Full Range/Capacity (Ib) 16858
Date Verified 4/23/2008
Date Due 4/23/2009
Service Status In Service
Accept. Abs. or FS Error (%) 0.1 [ XJFs; [ 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 °c= OF
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R) 0.999999834
Intercept (Ib) 0.421964823
Slope (Ib/mv) 2.248442121
Verification (Calib.) Factor 2.24844212
Verification Factor Units Ib/mv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (Ib) 0.319825144
Coverage Factor 2
Expanded Uncertainty (Ib) 0.639650288
Max. Abs. or FS Error (%) -0.01 [ XIFS;, T TAbs. MTS[_[Yes: [X]No
6000.0 0.150 - ‘
b = 2.2484mv+0.4220 imi :
w0000 ' ) 0100 Upper Limit
4000.0 0.050 i
3000.0 0.000 4\. : -
2000.0 0050
10000 [ - o100 , Lower Limit
0.150 - 5
0.0 0.0 1000.0 20000 3000.0 4000.0 5000.0 6000.0 7000.0 8000.0
0 500 1000 1500 2000 2500
Uncertainity Budget Analysis For 100
Source of Uncertainty Valuein Ib Distribution Divisor Type | Uncertainty (u) u Comments
Standard's Uncertainty| N 2.0000 B
Abs. Error-STDEV' 0.3198 N 1.0000 A 0.3198 0.1023
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 0.3198 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capability)® 0.640 Ib

(1) This equation follows the approach presented by A2LA, not that typically used in uncertainty cakculations; i.e., STOEV of the Mean.

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

(3) This P an gled uncertainty as app the 95% conf level using a ge factor of k=2.
Verified By: //(’) Input By: Reviewed By: Checked By:
File:
Remarks: ( /
pg
2000.2 (06/14/07) - Fric0750.xls, 4-23-2008 6/5/2008 FUGRO CONSULTANTS INC
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HGL Instrument Verification

DATE: 4/23/2008 Instrument No.: pt Location: Houston LVDT?:DYes; No
Type Analysis:BF; D NonBF; - FS; DAbs. Reading Resolution of Instrument:  0.000001
Instrument [dentification/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 206.800000 75.0 75.0 0.0 0.01
Serial Number 1701-0750-8091223 413.500000 150.0 150.1 0.1 0.04
HGL Instrument Number pt 825.700000 300.0 299.9 0.1 -0.02
Excitation (V)
Gain/Span Setting NA
Full Range Output (V)
Full Range/Capacity (psi) 360
Date Verified 4/23/2008
Date Due 4/23/2009
Service Status In Service
Accept. Abs. or FS Error (%) 0.25 [ X]Fs, T TJAbs.
Verification/Standard Equipment
Type PT(ANSI/NCSL APPROVED)
Manufacturer Eaton
Model Number UPS3000CC
Serial Number,| A0813
HGL Instrument Number v
Date Verified
Temperature °c = OF
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R 0.999999198
Intercept (psi) -0.101633254
Slope (psi/mv) 0.363351683
Verification (Calib.) Factor 0.36335168
Verification Factor Units psi/mv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (psi) 0.021757343
Coverage Factor 2
Expanded Uncertainty (psi) 0.043514685
Max. Abs. or FS Error (%) 0.04 [ X[FS; [ [Abs. MTS[  [Yes; [X]|No
8500 v ; ] o0 Upper Limit
ipsi = 0.3634mv-0.1016 H
300.0 oo i » 0.200
250.0 /
H 0.100 -
200 : / .
150.0 . L — ——
1000 : ,/ -0.100
50.0 / -0.200
00 ? Lower Limit 5
100 200 300 400 500 600 700 800 940 -0-300
00 ; : 0.0 50.0 100.0 150.0 2000 250.0 300.0 350.0
Uncertainity Budget Analysis For pt
Source of Uncertainty Valuein psi Distribution Divisor Type | Uncertainty (u) u’ Comments
Standard's Uncertainty| N 2.0000 B
Abs. Error-STDEV' 0.0218 N 1.0000 A 0.0218 0.0005
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 0.0218 Caverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Capability)® 0.044 psi

e
(1) This equation folows 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 an gdpd uncertainty d as app ly the 395% confi levelusing a ge factor of k=2.
Verified By: / '-62- Input By: Reviewed By: Checked By:
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
10.055 9.9
20.037 19.9 .
30.071 293 1000 &
40.040 40.1 S 800 |-
50.061 50.6 )
60.048 60.3 £
70.005 70.2 3
80.011 79.9 200
90.090 90.1
100.014 99.8 0o

120.0 -

Frequency (Hz)

600 £

400 Lo

— T

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 /L_{

Checked By : Recep Yilmaz

Volume 2, Rev 2 - 10/6/2008

Date: 1/22/2008
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Geometrics ES-3000 S/N 5138
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Geometrics ES-3000 S/N 5138
Frequency (HZ) In: 20.037 Seismograph:
Date: 1/22/2008
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Geometrics ES-3000 S/N 5138
Frequency (HZ) In:

Date: 1/22/2008

Seismograph:
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Geometrics ES-3000 S/N 5138
Frequency (HZ) In: 40.040 Seismograph: 40.1
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)
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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
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Geometrics ES-3000 S/N 5138
Frequency (HZ) In:
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Calibration Verification Certificate

Device Type: Ptezo Cone Penetrometer

Device Number: F7.5CKE3SW2/B 1701-07560
TIP CALIBRATION

Tip area = 15 cm2 = 0.0161 ft2

540 0.27 16.7701¢ 32.1 50.0287963
5015 25075 155.7453 298.3 49.0975831

Tip readings in mV 700
TIP 800

Load Load loadfarea  Tip Cal Factor < z
Ib Tons tsf mv Mpa ;ﬁ 200

0 0 0 4} 0 200

100

0

7510 3.755 233.2298 4462 50.0543352 0 2000 40 Leadmhnfins) 8000 10000 12000

10005  5.0025 310.7143 594.3 50.0659763
15010 7.505 466.1481 8982.6 50.0098021
19980 9.99 620.4969 1186.6 50.0751739

FRICTION CALIBRATION 2500 - Friction Sleeve

Sleeve area = 200 cm2 = 0.2153 fi2 2000
Friction readings in mV £ o0

Friction § :

Load Load load/area Fricion Cal Factor L

b Tons tsf mvV Mpa &0

0 o] 0 0 0 0 4=
500 025 1.16117 220.3 0.50474111 ° 000 2000 Lokagibe] 4000 5023

2520 1.26 5.852289  1110.6 0.50461022

3755 1.8775 872038 16662 0.5011826 Pore P
4990 2495 11.58848  2216.9 0.50079912 ore Fressure

1000
7505 3.7525 17.42917  3335.8 0.50033843 800
PORE PRESSURE TRANSDUCER CALIBRATION £ 600
Serial : 8081223 é 400
Pore Pressure readings in mV = 200
Pressure Pressure Transducer P.Pres.
readings Cal Factor © 0 100 i 200 460
psi tsf - Mpa R
0 0 0 0
75 54 206.6 2.50294116
150 10.8 4133 2.50233557
300 21.6 8234 2.51206045
Temperature Calibration (30 - 115 degrees F)
Temp (deg TIP (mV) FRIC (mV) PIEZO (mV) Deviation mv Mpa % Full Scale
30 0.957 0.788 -0.124 Tip 0.395 0.01975  0.0395
50 0.994 0.957 -0.065 Friction 0.964 0.000482  0.0964
75 1.054 1.037 0.258 Piezo 1.137 0.002843  0.1137

100 1.284 1.236 0.369
115 1.352 1.752 1.013

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL:

Model 560K, Serial No. 129739

FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL :

Model 560K, Serial No. 129739

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 # C35005824, ID # TD-001

Calibration Verified by: Dennis Stauffer/‘Q; Date: 6/2/2008

Checked By : Recep Yilmaz /‘ Date: 6/2/2008
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HGL. Instrument Verification

DATE: __ 6/2/2008 Instrument No.: #100 Lecation: Houston LVDT?: [:lYes: No
Type Analysis: BF; DNanF; - FS; DAbs Reading Resolution of instrument:  0.000001
Insttument ldentificationibata Tnswument | Stenderd Predictton Abs. ETfor Fuk Scale
Type Cone Panefrometer-11e mv lo b b Ervor (%)
Manufacturer Fugro 0.000000 0.0 1.3 13 0.0 |
Model Number F7.5CKEWR/B 32.100000 530.0 541.0 11.0 ~_bor
Seral Number 1701-0750 298.300000 5010.0 5046.1 6.1 004
HGL Instrument Number 1100 446.200000 7490.0 7502.5 125" 0.07
Excitation (V) £94.,300000 10020.0 9992.3 27.7 0.16
GairvSpan Sefting NA 892.600000 15050.0 15007.1 42.8 -0.25
Full Range Qutput (V) 1186.600000 18810.0 19849.6 38.6 0.23
Fuli Range/Gapacity (ib) 16858
Date Verified 6/2/2008
Date Due 61212009
Service Status In Service
Accept. Abs. or FS Error (%) 0.1 [X[Fs: 1 JAbs. B
Verification/Stangard Equipment
Type Load cell {A2LA APPROVED) )
Manufacturer Geotac
Model Number €K 1 4 X oy R
Serial Number 129738
HGL Instrurnent Number vl
Date Verified
[ Temperature 0c = op ‘
Linear Regression, Uncertainty, & Error Summary ™
Carrelation Cosft. (RY 0.999886128
Intercept (ib 1.347403615
Slope (IbimV) 16.81127161
Verification (Calib.) Factor 16.81127161
; Verification Factor Units bimV
Absolute Zero (V) | y
Floating Zero (V) PR
1 Combined Uncertainty {Ib 6.258542548
' —__Coverage Factor 2
Expanded Unceriainty (Ib) 12.5170851
Mex. Abs, or FS Erior (%)] _ +0.25 TXIFS, | |Abs. WIS |Ves: [X]No
Q.150 T
$000.0 2 48.8413mw1.3424 // o100 Uppgrbimit =~ ¢ 1
e
00 ,/ oo e \\
0.000 ¢ - _
50000 }—... ‘
0.050 v
30000 Qi \
/ Lawer Limit
2.450 \ .
4000.0 4
0200 1
10000 100 200 350 400 3 600 780 €0 45000, 10003,0 15000.0 20000.0 250000
Uncerlainity Budget Analysis For #100
Source of Uncertainty Valuain Ib Distribution Divisor Type | Uncertainty (u) T Comments
Standard's Uncertainty N 2.0000 B
- Abs, Error-STDEV' 6.2585 N 1.0000 A 6.2585 38.1694
Resolufion of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repsatabifity > N 1.0000 A
Resolution of Standard BNIA R 34641 B T
Combined Uncertainly 6.2585 Coverage Factor 2 for 85% confidence tevel.
anded Uncerainty (Best Measurement Capability)® 12517 b
TTTo vauiBon folows T8 3pprosch B¥ AZCA, not AL P Tn CnCARANTY COCHADorS; 1.6, STDRV aTthe Mewo. @) T vahit 5 UG for TFpE (1ROd) OF EqUmect
{3) T an exp p [T Mme95% Jusing tacior of =2,
Verified By l _=_ _'?_ input By: Reviewed By: Checked By:
Flle:
Remarks: I
2000.2 (061 4/07) Tip0750.xls, 6-2-2008 6/26/2008 FUGRO CONSULTANTS INC
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DATE: ___ 6/12/2008

lostrument No.: #100

HGL Instrument
Location:

Verlfication

LVDT?:DYes: No

Type Analysis: BF; E]NonBF: - FS; DAbs. Reading Resolution of Instrument: _ 0.000001
nstrument Joentfication/Data Instrument Standard Prediction ADS, Ervor | Full Scale
Type Cone Penatrometer mv b Ib Ib Ercor (%)
Manufacturer Fugro 0.000000 0.0 7.3 73 0.04
Mode) Number F7.5CKE3SW2/B 220.300000 520.0 5§03.0 17.0 -0.10
1 Serial Number 1701-0760 1110600000 |  2480.0 25063 16.3 640
HGL Instrument Number #100 1666.200000 3750.0 3756.5 6.5 004
Excitation (V) 2215.900000 | 5010.0 4993.4 166 010
Gain/Span Seliing NA $835.800000 7510.0 75813.4 34 0.02
Full Range Cutput (V)
Full Range/Capacity {ib) 16858
Date Verified 6/2/2008
Date Due 6/2/2009
Service Status in Service o d

Accept. Abs. or FS Error (%)

0.1 ~[XIFs;, [ lAbs.

Verification/Standard Equipment

Type Load Cell {A2AL APPROVED) i o]
Manufacturer Geotac
[ Model Number 560K
Serial Number 129739
HGL Instrument Number | ,‘
Date Veyified
Temperature OQ = CF

Linear Regression, Uncertainty, & Error Summary

N Carrelation Coef. (R°) 0.999976621 T
Intercept (i) 7.280791244
Stope {lb/mv) 2260177247
Verification {Calib.) Factor 2.25017725
Verificatlon Factor Units Io/mv o
Absolute Zero (V) -
Floating Zera (V)
Combined Uncertainty {Ib} 2.492195376
Goverage Factor 2
Expanded Uncertainty {ib) 4.984360751
Max. Abs. or FS Errer (%) -0.10 {XIFs: T JAvs. MTS| |Yes; [X]No
2000 50 l , -
m-woamj—mau -~ Upper Limit | H
5000.0 / //'\
s / / 0.050 , . < ;
\ /
1000.0 / 0000 \\ 7 S - {
LV ;
7 0.080 t—- 1.
e / \ // Ay :
1000.0 }-.. P @00 e Lower Limit i
-0.160 : -
04 00 10008 20000 X000 40000 60006  €00D0 70000 30000
0 500 1000 1500 2000 2300
Uncertainity Budget Analysis For #1100
Source of Uncertainty Vake in b Distribution Divisor Type | Uncertainty (W) U Comments
Standard's Uncertainty N 20000 B
] Abs. Error-STDEV! 2.4922 N 1.0000 A 2.4822 8.2110 7
B Resolution of Instrument 0.0000 R 3.4841 B 0.0000 0.0000
Repeatebiity?] N 1.0000 A
Resolution of Standard #NIA R 3.4641 B
Combined Uncertainty 2.4922° Coverage Facior 2 for 85% confidence level
Expanded Uncertainty (Beat Measurament c“abisgg’ 4.984 ib
1) Thue €qualion [a0ows (e approtch preseniad by ‘NOLTISE yplealy US#d M un CalaAEons Le., STOEV of the Meth, ") YA vlio 1 URIGuE fof tyDe (odeT) of e qUAment.
{3) s 1 - das i ly the 66% cond levslusing 3 ceverage nctor of x2,
Verified By 5% input By: Reviewed By: Checked By:
File: = .
Remarks; /4
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HGL. instrument Verification

DATE: __ 6/2/2008 fnstrument No.: pt Location; Houston Lvot2:[_Yes: No
Type Analysis: BF; DNonBF; - FS; [:]Abs‘ Reading Resolution of {nstrument; 0.000001
Instrument identification/Data instrument Standard Prediction Abs, Error Full Scale
Type Cone Penetrometer - Piezo mv psi psi psi Error {%)
Manufacturer Fugro 0.000000 0.0 -0.2 0.2 -0.06
Modei Number F7.5CKEW2/B 206.600000 75.0 75.1 0.1 0.02
Serial Number 1701-0750-8091223 413.300000 150.0 150.4 0.4 0.10
HGL Instrument Number pt 823.400000 300.0 299.8 0.2 -0.06
Excitation (V)
Gain/Span Setting NA
Full Range Output (V)
Full Range/Capacity (psi) 360
Date Verified 6/2/2008 |
Date Due 6/2/2009 ]
Service Status In Service
Accept. Abs. or FS Error (%) 0.25 [xJFs; T JAbs.
Verification/Standard Equipment
Type PT(ANSI/NCSL APPROVED)
Manufacturer Eaton
Mode! Number UPS3000CC
Serial Number A0B13
HGL Instrument Number vi
Date Verified
Temperature Cc= °f
Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R%) 0.999995309
Intercept (psi) -0,225296318
Slope (psiymv) 0.364374132
Verification (Calib.) Factor 0.36437413
Verification Factor Units _psiimv
Absolute Zero (V)
Floating Zero (V)
Combined Uncertainty (psi) 0.064742646
Coverage Factor 2
Expanded Uncertainty {psi) 0.129485291
Max. Abs. or FS Error (%} 0.10 I X]Fs. T |Abs. MTS| |Yes; | X|No
350.0 000 Upper Limit
psi = D.3644m-0.3253
300.0 - g 0.200
250.0 /
/ 0.100
2000 -~ ~~
T
1500 / o \/’ \\“
1000 '7/‘/ 2100
500 // -0.200
0.0 Lower Limit
I{IO 0 0 0 she seo o Bt o .uonno 50.0 100.0 150.0 200.0 250.0 300.0 3500
a0 Y ! X X I ! Y y
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' 0.0847 N 1.0000 A 0.0647 0.0042
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 -
Repeatability 2 N 1.0000 A B
Resolution of Standard #N/A R 3.4641 B
Combined Uncertainty 0.0847 Coverage fFactor 2 for 85% confidence level,
Expanded Uncertainty (Best Measurement Ca@bilitzf 0.128 psi

hnrs——
(1) Thic equation follows the approach presented by AZLA, not that typicaliy used in uncentainty calculauons; i.e., STDEV of he Mean,

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

Iavel using a coverage (actor of k»2.

Reviewed By:

Checked By:

4

) This y tep an oty oxpressed as spproximately the 85%
Verified By: Z '2 Input By:
File:
Remarks:
2000.2 (06/14/07) Pore0750.x1s, 6-2-2008 6/30/2008
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