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CPT NUMBER: C-601
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DATE:
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15-May-2008
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CPT NUMBER: C-601
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FUGRO CONSULTANTS. INC.
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FUGRO'S CONE PENETROMETERS
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APPENDIX A

FUGRO PENETROMETER TIPS DATA - TYPES FCKE

F7.5CKE
SPECIFICATIONS LOADCELLS F5CKE F10CKE &

F15CKE
CONE LOADCELL

Base Area cm2 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 < 0.1 < 0.1 < 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/10DC < 0.2 <0.2 < 0.2
Thermal Sensitivity shift %FRO/10DC < 0.1 < 0.1 < 0.1
Repeatability %FRO < 0.1 < 0.1 < 0.1

SLEEVE + CONE LOADCELL

Sleeve Area cm2 150 150 200
Full Range kN 50 100 150
Load Limit kN 100 100 200
Effect of 10 bar water pressure N 300 300 280
Output at zero load mV < ±0.5 < ± 0.5 < ± 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 < 0.1 < 0.1 < 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/10DC < 0.2 < 0.2 < 0.2
Thermal Sensitivity shift %FRO/10DC < 0.1 < 0.1 < 0.1
Repeatability %FRO < 0.1 < 0.1 < 0.1

GENERAL

Friction output at full range load of cone %FRO <2
Compensated temperature range DC -10to+40
Maximum temperature DC 80
Insulation resistance 108 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.

7
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TYPE F7.5CKEWN

DIMENSIONS

CONE LOAD CELL

- FULL SCALE RANGE (kN)

- OVERLOAD CAPACITY (kN)

SHAFT (/>36

SHAFT (/>43.8

CONE BASE AREA

SLEEVE AREA

aFACTOR

SPECIFICATIONS

(mm'') : 1,500

(mm2
) : 20,000

0.59

75

200

'"....

NOTES:

I. ,I
CONE (/>43.8

SLEEVE (/> 44

Alternative Filter Location

CONE PLUS SLEEVE LOAD CELL

- FULL SCALE RANGE (kN)

- OVERLOAD CAPACITY (kN)

POREPRESSURE TRANSDUCER

- FULL SCALE RANGE (Mpa)

- BURST PRESSURE (Mpa)

75

200

5.0

12.5

1. LOAD CELLSITRANSDUCERS MAY BE CALIBRATED FOR LOWER RANGES

2. UNEQUAL SLEEVE END AREAS

3. SUBTRACTION TYPE

4. ALL DIMENSIONS IN mm

5. BUILT-IN AMPLIFIERS

6. SLOPE SENSOR INCORPORATED

7. THREADED END: INTERNAL, CONICAL

8
Volume 2, Rev 2 - 10/6/2008 Page 52 of 809 DCN# TUR512



TYPE F7.5CKEGN

DIMENSIONS

BRASS RINGS

CONE BASE AREA

SLEEVE AREA

a FACTOR

SPECIFICATIONS

(rnrn") : 1,500

(mm 2
) : 20,000

0.59

CERAMIC
INSULATOR

CONE LOAD CELL

- FULL SCALE RANGE

- OVERLOAD CAPACITY

(kN)

(kN)

75
200

..,.

/<.1--- SHAFT ¢43.8
H<----'-~i;

I r- SLEEVE ¢ 44

I'V

CONE PLUS SLEEVE LOAD CELL

- FULL SCALE RANGE (kN)

- OVERLOAD CAPACITY (kN)

PORE PRESSURE TRANSDUCER

- FULL SCALE RANGE (Mpa)

- BURST PRESSURE (Mpa)

75
200

5.0
12.5

NOTES:

1\ 71;'"
1\1\.1600
I I

I, ~I
CONE ¢43.8

ELECTRICAL CONDUCTIVITY

- FULL SCALE RANGE

- MAXIMUM RANGE

(S/m)

(S/m)

1.0
5.0

1. LOAD CELLS/TRNSDUCERS MAY BE CALIBRATED FOR LOWER RANGES

2. UNEQUAL SLEEVE ENDAREAS

3. SUBTRACTION TYPE

4. ALL DIMENSIONS IN mm

5. BUILT-IN AMPLIFIERS

6. SLOPE SENSOR INCORPORATED

7. THREADED END: EXTERNAL. M28 x 2

9
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TYPE F7.5CKEN

DIMENSIONS

SHAFT ¢36

CONE BASE AREA (mm 2
) : 1,500

SLEEVE AREA (mm 2
) : 20,000

SHAFT <;!}43.S a FACTOR 0.59

~:I:....- SPECIFICATIONSNr-

c SLEEVE ¢ 44 CONE LOAD CELL

- FULL SCALE RANGE (kN) 75
- OVERLOAD CAPACITY (kN) 200

CONE PLUS SLEEVE LOAD CELL
",:I:....- -.i~Nr-

11' - FULL SCALE RANGE (kN) 75I
I 160' - OVERLOAD CAPACITY (kN) 200
I,

CONE 043.8

NOTES:

1. LOAD CELLS/TRANSDUCERS MAY BE CALIBRATED FOR LOWER RANGES

2. UNEQUAL SLEEVE END AREAS

3. SUBTRACTION TYPE

4. ALL DIMENSIONS IN mm

5. BUILT-IN AMPLIFIERS

6. SLOPE SENSOR INCORPORATED

7. THREADED END: INTERNAL, CONICAL

10
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APPENDIX 8

FUGRO'S DEPLOYMENT SYSTEMS
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APPENDIX C

ZERO READINGS
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CPT Zero Readings

ICPT » IDate· ••··••··· .. ConeTvDe.·•• ·• Q".-i""S/N -jhStQP Slee,,~StClrt SleeveStQP :Pie~oStart PiezbEnd Slope Start SlopeEhd
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 F7.5CKE3SW2/B 1701-0750 0.027600 0.027832 0.028564 0.028931 -0.007617 -0.007910 0.005855 0.005703
C-702 14-May-2008 F7.5CKE3SW2/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.

June 30, 2008
Report Number 04.19080029

6105 Rookin Road
Houston, Texas 77074

Tel: 713-346-4000
Fax: 713-346-4002

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

Attention: Mr. Scot Auger, PE, PMP

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. There is no post project verification of the
seismograph because no seismic data was obtained on this project.

Fugro's cone penetrometer manufacturing and calibration procedures include ISO 9001, ASTM 05778-
2007 and European cone penetrometer standards. Cone penetrometers are tested and calibrated for the
following:

Mechanical Calibration
• Cross Talk Check
• Dimension Check
• Seal/a-Ring Check

Electronic Calibration
• Temperature effect
• Pre andPost 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 followinq A2LA
and/or ANSI/NCSL approved verification systems.

A member of the Fugro group of companies with offices throughout the world.
-@---~-------
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Mactec Engineering and Consulting, Inc.
Mr. Scott Auger, PE, PMP

----I~age-2-of-4~Job-Number-04.;1_9080029--------------------------

Tip and Friction

Load cell:
Calibrated by:
Calibration date:
Load cell model:
Load cell serial no:
Capacity:

Geotac
Interface (A2LA approved)
March 14, 2008
560K
129739
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:
Manufactured by:
Model Number:
Serial Number:
Calibration date:

Houston Precision (ANSI/NCSL approved)
Cole Parmer
Degi-sence Type K
TD-001
November 16, 2007

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

Tip:
Friction:
Pore Pressure:
Temperature effect

0-20,000 lb.
0-7,500 lb.
0:350 PSI
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 (R2

) 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

Tip Reading
Tip Area, A= 15cm2

Tip Pressure

= 590 lb.
= 0.295 tons
= 35.2 mV
= 0.0161 sq. ft.
= P1/A = 0.295/0.0161
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Mactec Engineering and Consulting, Inc.
Mr. Scott Auger, P.E., PMP

---P-a§e-3-ef-4~Jel3-Numl3er-g4~1-99g99a91-------------------------

Tip Pressure Per mV

Tip Pressure Per Volt

Tip Calibration Valve

Temperature Calibration:

= 18.32298 tsf
= 18.32298/35.2 mV
= 0.520539 tsf/mv
=0.520539 x 1,000
=520.539 tsf/volt
= 49.847 MPaNoit
- 50 MpaNolt

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 numbers 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 Geometries, Inc. The
accuracy of the time readings of this instrument was verified before and after field work utilizing following
A2LA and/or ANSI/NCSL approved verification systems.

Function Generator:
Manufactured by:
Model number:
Serial number:
Calibrated by:
Calibration date:

Oscilliscope with built function generator.
EZ Digital, Inc.
OS-5020G
3080209
Transcat Calibration Services (ANSI/NCSL approved)
February 28,2007

Frequency Counter, 120 MHz, 1 Channel
Manufactured by: Insetek God Will Instruments
Model number: GFC - 801OH
Serial number: CF 871549
Calibrated by: Transcat Calibration Services (A2LNNCSL approved)
Calibration date: February 28, 2007
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Mactec Engineering and Consulting, Inc.
Mr. Scott Auger, P.E., PMP

---P-a€le-4-ef--4--Jeb-Nl.lmber-Q~-9QSQQ·2-9-------------------------

Seismograph Verification Methodology

The function generator was connected to the input of the seismograph andfrequency 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 Seislmager 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.

L!:m:-=
Senior Vice President

RY/jm
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®CALIBRATION
SERVICES

NVLAPLABCODE
200730-0

CERTIFICATE OF CALffiRATION

Customer: FUGRO CONSULTANTS INC
6100 HILLCROFT
HOUSTON. TX 77081

CertIRA Nbr: 5-V8842-1-1
Manufacturer: Cole-Parmer

Model Nur: 8528-40
Description: Thermometer, TypeK

Serial Nbr: C95005824
IDNbr: TD 001

Customer Nbr: 1-525293-000
PO Nbr: F0200708

Date Received: Nov 16,2007
Date Calibrated: Nov 16,2007
Next Calibration: Nov 16, 2008
Calibration l'roc: l-AC22434-0
Item Received: In Tolerance
Item Returned: In Tolerance

For calibration data, see Supplemental Report for RANbr 5-V8842-1-1
Temperature: 70°F / 21.1°C TemplRHAsset: temp02 Relative Humidity: 33%
1'r;sn."C8( C:lIlim,iou Lo.bomlnrlCll ha\OC ~cn 1.1.UIltcd llIII.I fDund iaClIlnpliwlCC"ithL"iOllliC 17025::!ODS. AecrcdilJ:d caJihr:ltioos p.m'ClC1Il~ wilhin theLtlb':II SClIp:: IlfAccrctUt:llian~ iMiCZllllJ bytf\c P\~te o(thcAcC'l"l:'li.itiDB BIkJY. L:lgo &nil c,:rtiltcDlc Nuntoor on\hillCcrtiliClr~ of
COilibrlllial1. My mcnsW"l:m=t1."sm an ~iral.azJibr.llilll1 nolt:~I1~ ll)'th:n LoIb'liSl:npc: .ar.::uo!l.-d bo:law.

"runlQlcalihl'llt!ol\:l. A.'J appliCllblc, an:)lIoldonlh:tJ' in~ulllplL~rrcc: wilhIll': rl:CjuirW'.c:nts aflSO9001:2;00(.,1$0 TSI6~41).ANS1INCSLZS4t).19lM. QS.!JOOU endISO 11)('j12-1992. WhI2'l spcdIicd cllntl"lll:tUllllr.1h.:reqtlinlmcnL'lot 10000'R2I, ItlCFRSO ApP.BAnd NQA-I W'~ also
I:C1Yc(~

TnmKalwillPlllillloin lln.J ducwnlmt lhc1m&;Io::llbililynflill i~JW1c1D.llI:t1O lhcN~1l0DDI JNliluCcD(S1~ MdTcc1,)noIQsy(NJn)or Uu:Nll1fDflDlR.:.~ cQll:ll~nor~(N:RC). or to olhc:r n=eogni:z=! nathmalDdl1t~DtlDl ~dbodI~(NNU'lI).arlO ~ble cawJitinDll
l:1'CU1«I inClIU' luhal'lllory, Gr1lCCI:Jllcti ClllIdarntlnllLl "ndlnrn:lIUroll pb>':Iil:llol Qll13Cunt~. rerlel)~ orl:lllibndion, arhyc:ompu;lWlR Inton.~ lI~dllr'th.~ iCJl'lCilic P'h oCtnlcc::llbUity rortb: reported JIICl:IWfcmcm results i:!JJ'.ainWned lI1lhcTnulllc::ll (hcilityandi:!Il.l'Diioble lhml flit
fl.'IIj"'''IN.

C~lnllll:lc n:cortls OfWllri: fddormcd llfCmlliJlllincd: b1Tnuw:at tmdDrell~:Ii1:1ble forInspedion. ubontorymndardll1sc:il intheperl'onJ\llnceoflhi$lilI1ihtalianmc shown b.=low.

ThercculL'l in'bi$Rpertrd;tccnty 10the: ttt:m~lIbli1led. orlelitcd. anl1tlu: lktmntnalionofin arGut ortcleracCl: ij~jli\:.tl1lh~ mCkkU=.l no.rl:fcn:occd above huedoa Iht tn:sllulilt:tura's pUblished ~Uieulion:t.

AUQt]ibRltions ~vc: beenp.::r(nnuc1 ttling.pnICCISl:Ihivingatesluncert1lntyTQ11o lIrrllUfarmot'll: lUnC:! Ct'CIl.ltt'tJum theunitcalibl1lLed. unlllllS oth~rwi#. noto=cL UJ1l:.er1l1inli=t blWC: b=l.c:stim:alcdat a95pcr=ll canlickncc level{'k-%)o Olibrnlianal 214:1 TIJ1lPJUvidcs nmomblc:
=mfulcna:: \h:l.llhc irullnwcnt tliwilhin l1lC':nllll\urllelurc~ publwhec1~p...'l:inCQUcns. Limillltinn." onihc IJSl:.Iotthill in:~lJUnllltltnro dCllllloetlIII 1hltllW\ufG.CtW'u:s 0pel"81me: imhUclioax. Any IIwnber off::ll;lep l:llllcauseIIunltlD drift Gut otlcler.mee lit unytil1lc following illlClIlibRliDR.

Notes: Unit meets all manufacturers specifications. When using the K type probe with the unit, the readings were: @O.O°C/
o.i-c @50.0°C/49.8°C @100.O°C/100.2°C

~ l\'lnnuracturer Model Description CalDale DneDale Traceability Numbers

5072 FlukeCorporation 5500A Multi-Product Calibrator 51712007 5/3112008 5-&5072-3-8
5342 HartScientific IS02A Thermometer, SPRT,-200· to 96 812112007 8131/2008 15-V54VR-I-I
5343 HartScientific 5626 Probe, Secondary Reference, PR 812112007 8/311200& 15-V54VR-l-l
KlTCW-il Omega Engineering, Inc. Type-K Thermocouple Probe,Type-K 6111/2007 12131/2099 6-&KlTCW-507-11

C;\libraledRt: [_dUty Responsible:

1181 Brittmore
Houston,TX 77043
By: ThomasM. Laguna

1181 Brittmore
Houston,TX 77043
,713-465-4399

ThisI;crtifte<llcmay notbereproduced exceptill rull, without the: millenOIpprQ1.onl ofTr.lnsc~t. Additional information, ifi3pplicQblc rna}' beim:Jud'c:d onseperme repcrtis).

Toaccess your calibration records, Jog on to www.caltrakonline.com
For all of your product, repair, and colibrollon n-eeds,coli Transcat at 1.800.828.1470_

FOO lJR2()5ro2J2001

Certificate - Page 1 of 1
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JiJ~7nJlNS01T0 CALIBRATION
~..... SERVICES

SUPPLEMENTAL REPORT FOR 5-V8842-1-1

CALIBRATION LAB DATA AS FOUND / AS LEFT

RANbr: 5-V8842-1-1 Mfg: Cole-Parmer

Description: Thermometer, TypeK Model: 8528-40

Customer: FUGROCON:SULTANTS INC Serial: C95005824

Calibrated: Nov 16,2007 PONbr: F0200708

Date Due: Nov 16,2008 IDNbr: TD 001

Service Type: R6 Calibration Proe: . l-AC22434-0

Description Setpoints Accuracy Low Limit High Limit i~ Uncertainty (k=2; :l:)As Found I As Left ~ TUR

Temperature Measure

TypeK (ITS90) -145.0°C ,1,( 0.25%Rdg+2°C) ·147.4 -142.6 -145.2 ·C ~(\;'''!~I!'r''%~ll!J):?~~.~f.Mi';1''D~'''~~

~~~1i.1~~·Jlli:~~lj{~or~~~·~· :X~~fJb.k~

O.O°C :l:( 0.25%Rdg+1"C) -1.0 1.0 -O.l°C ~1~11!_J~l~~~.1.~1;~1l ~~~~~~

450.0°C ,1,( 0.25%Rdg+ 10c) 447.9 452.1 450.1 °C ~lt~!t~~.il~l§ '~~ijit!!~ll

900.0°C :1:( 0.25%Rdg+ I 0c) 896.7 903.3 900.0 DC Nl~WWr~Vir~~~ f~.IN~~~~

1350 DC :1:( 0.25% Rdg+ 1DC) 1346 1354 1350 DC ~twjrM_~I~tJ.~ ~1~l~~~~

Units Conversion 2462 OF :1:( 0.25%Rdg + 1.8 OF) 2454 2470 2461 OF ~11R~1f~r~~i'i,~a~~ ~tt.t~~~~~~~

Remarks:
Unitmeets all manufacturers specifications. Whenusing the K typeprobewiththeunit,the readings were: @O.O°C/ 0.1°C @50.0°C/49.8°C @lOO.O°C/lOO.2°C

When uncertainties are provided, the uncertainty only includes the measurement process and does not include uncertainty contributions of the instrument under test

;!~~fi::!':i: Field not applicable. Calibration Lab Data Report - Page 1 of 1 RANbr: 5-V8842-I-l
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IIfftANSC4T'® CALIBRATION
.... SERVICES

CERTiFICATE OFCALffiRATION
NVLAPLABCODE

200730-0

Cestemerr FUGROCONSULTANTS LP
6100HILLCROFT
HOUSTON. 'IX 77081

CtrtIRA Nbr: 5-V2023-t-l
Manura~tnrer; EZ Diglta~ me

D<:jcriplien; OSCILLOSCOPE
ModeINb.; OS~5020G

SerialNbr: 3080269
IDNbr:
POl'll", DIll

Customer Nbr: 1-525293-000

DatcRe~ived: Feb 28,2007
DateC~libtated: Feb 28,2007
Next Callbratlon: Feb 28, 2008
Calibration Proc, t -AC1046S-o
Item Received: OutOfTolerance
Itemn;eturned: Limited Calibration

For calibrationdata, see, SuppI~menta1 ReportforRANbr-S-:-V2023-1-1
Temperature: 72~F /22.2cC ' Re,bitive"lIumld'ity: 47%

Tl'IECQlal~~a-:becDA:lllUJdLaarl:Qlli:UIIlpHan=""i':bESCiIECrr.nS~60S.Aa:l:dJ&DJa5f:nIbal;~""ll.btU.La1l'..~ofh:q~_~'b11h;~nr1bf.AccrtdUfftl.lIaJtJ."'ZIlI3Ccrtf!ule~ondlilC«tJrIClll4Ql
C'~_loa. klfDCUll~CQ.~rcclWQ~bAiil»lIl:£~Dy~lA'a$copo;lIll:.o:n:IWcMo.· •

T~lpl&i~U..W4~onpafonn-!i:cmeqlllllllCC~Ual!lcrcqn~dtlSOiklO:l:lOOl\.t$OlS16H1.~%54Gol9'.H.O!-GQWlSOlOJl2.JtU "Whcr~QQQ~.IhcI£qllin:m=.fc.rtOCflt1I~JOCFiU'.A"".vd.NQAo:.tlnl"..~.....
Tno.:aI'Ma~ud~*~"aD(la~llItlleNICbW~llIr~.awtT~IJa$T)"lM~iI:If::adlO:unrlIl)rCWcllMlC).ict:ll!Cl!:f~utfl:altJtbi1ctUUaaJtwllW4ta!i'l$t~\ottDlD:ltCI!Il ..~
~ll1_~_,Ilt~rv:ni.nl:l{ui.!'V=cillllZl~czn::rlm1s..nUltt'Jp:ar~lJtl1J~~~:st1siInl&'l'bf:~_a('tn=:Il1riI\ly.b~np::clcd~IR2IIIl%P.~.1hcT~l&;:lt\s)'i:l.llIls&niJ¥Aotbl"l'~
tI'l'\ftt.

~ft::CllC6rot'Mld::prr{cIilnroI'''''_laillOJ~TtQlCltu.d.IlIJ1nil&blotb~ ~~"'1lttho~orUi:ltlfi~ue~bch&w.

~~"',"11l1srl!p:ll1td*iCIll1?DII=ILaI'I~~0ttD&al,,"lI1IlS:tml\lr.lliQil.rtaorcttol':aknF"Jp:clrt&blM~""1 ••ttrd*4l1oMluicJOlI~~9c!l1itN4~

.A5IC1l1~b4cMblo'l'llbo:alpg{m=o!~~b&'riq.'ClflUlCl:l1lintrrlll.NrClal"Ct'fIlIIIfi"~lbtlhl'll::iI~""Illhawbc:DOt&d.~Ictbn;"~lt1l9'pct;cUIjl:GG4=o;c.kw¢(kool~.CtGbriidar..ll"4:I~~~te:
c.y,["iJ-='I1r8I1Mlf\.Sll:'UIIICllJwhhLtli\c.min=tlll;Qll'ttr~ap=iliCld:i=r.~u-.M12la_otl)G~~lkUiktlE~thltRCItMtlltdc~~/t.NJ.Il'IlIlI'bcrorr.ctcta4llna;lt.\1Ailb~nct.lt~r~illllt~fAtr~\lJICiIibrl.t(m.

Notes-: Limited Calibration: "Limltations on thiscalibration are:Sweeptimeis +/-6%,and Frequencyis+/- lO%,approved by
(BrentLawrence, 02/28120(7)." Risetime measurements are calibrated traceable, not accredited.

~

5346
TEMP02

M!lnurgqt1I:1i.t

Fluke: Corporation
Oakton Instruments

Model

5520A-5C[ [00
35110-16

II="p!!"'t,
Multifunction Cal,wiScopeOp
RHi'temperaltirc Datalogger

~

03113/2006
0112S/zeD?

~

03/3112001
0]/3112008

1"~~e.1 bilit~ N~mlj~f!

F3094007
6-VIOA4-I.1

1181 BriJlmqre
Houston, TX 17043
By: Jimmy Shipley

1181 Biitfmore
Hous~Qll,. TX 71043
713-465-4399

~$~d7=
Mlthael A. Sublett Ilt'e

LabMansgfr

fOOllRl'J UJllr.lln

Certificate •Page1of 1

10OCc.,.' your calibrolion,occro..1:>gon towww.cQll1akOl1Jlne.ccm
For aUofyou, prod\lcl.rer>air, and ccllbroll"" needs, con TtClnscol 011.800,828.1410.
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1i£! Jj~....lI!CALIBRATION
~~ ~. $E~VICES

SUPPLEMENTAL REPORT FOR 5-V2024-2-1

CALIBRATION LAB DATA AS FOUND / AS LEFT

RANbr: 5·V2024·2·1 Mfg: lnstekGoodWillInstruments

Description: Frequency Counter, 120M;I:t;,. I Channel Model: GFC·8lHOH

Customer. FUGRO CONSULTANTS LP Seria]: CF.8·l'154'9

Calibrated: Feb28.2007 PONbr: or 1.1
DateDue: Feb28, 2008 10 Nbr: NONE

Service Type: S6 'Calibration Proc: I-AC173.5.2-0

..
.As' Found I As Left I~Descrlptilln Setpoi.\ltt Accuracy LowLimit HighLimit Vntertainty (k=2;',u), W.'"

Frequency Accuracy

FrequencyAccuracy 10.000000 MHz ;/;( 12 I'PM Rdg) 9.9.99RllO 10.000120 10.000007 MH~ ~.:;;;':'~hf.'::i'~ .~:.:l~"·•.~:' . .....:' -,
, .:.:::.........::

InputSensitivity
.. .. .

IOHzto 10MHz <{(S.mVrms) ..... .. • . r' • " ....-:~~;rh:t~.~t ..;i"~~.~ ..:~.~: :;'":... p p p '''''~:J.:..!(~:::~:!;' .. ':~' »r; :_ . . , '~;I;~;P
. ~.1..'.'

lOMHz (0 4~'MHz < (20.~VrmsJ \1 '" '.r: ::'. ... ~:.: $~;r..5-'~IY~ '~~:?',~:i ~.....~ p p p ~;hfi:J.::J.~;:~~·~; S):~. ,\".' .. . ...:..;.~·:.;./,r~:t
{. '.

40 MHz to 80 MHz < (35mVnm)' 'P':': r .' ..:':;.... ~. :'.~l~1rj~.~:f~·~;~\! ...: <.~-,::(~~ P P p H~.i'i;~~-;· .. ::.":': • I'. ". '~i;r, .'~ ,~:!,

80MHz to 12<1MHz < (50mVlUls) ' .. ..... :,"N,~' .:~~~~~~'~:1:t/:;V~~~tt~.::; l' p p f~i~;~~~·~~~;:. ,.:.:'0(:'0'.:- ';' . : ' c- ' .... I: ..~.;..!

.

When uncertaintles areprovided,theuncertainty onlyincludes themeasuremen; process anddoesnot include uncertainty contributions of'theinstrument under. tea,
Field not applicable. Calibration LabDataReport- Page I of I RA Nbr: 5-V2024-2-.1
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PAGE 1
16:05:11 02/2$/07

PL Run 8'52"503

1181 BRITTMOORE
SUITE 600
HOUSTON TX 77043

Ship FUGRO CONSULTANTS LP
To: 6100 HILLCROFT

HOUSTON TX 77.081

OlV202300

IPICK LIST

Order
DSNYDER

0·2/27/07
3-/09/0"7

MSUELETT

Co/Cust
Ol/0000525293

P.o. No
Dll1

Order No
V2023/00

Ship Via
UPS GROUND 05
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Customer Nbr: 1-525293-000

Dale Received: Feb 27, 2007
DateCalibrated< Feb 28, 2007
Ne:xtCalibralioJl: Feb 28, 2008
Clllibralicm1'ra.: t -AC17352-0
llJlm ""_wed: In Tolerance
Iiem Relllmed: InTolerance

118! Brittmorc
Houston, TX 77043
113465-439!}

Customer: FUGRO cossm.TANTS LP
6100HILLCROFT
HOUSTON. IX 77081

CertIRA !'Ibr: 5-V2024-2-1
MllnUradDTiJr~ Instek Goodwm Instruments
DescrIption: Frequency Counter, 120MHz. 1Channel
ModelNbr: OFC-SOIOH
Serial NIlr: CF871549

IDNIlr: NONE
l'ONbr: D1l1

C&1qJ*~~..... p=(nmcJUClr\l£ll,upaJ!l)ITJ1A.IA1.J~attnaiJ~.raeiruptd.lM.~~dJa:fiDl1'Ic~ceor\llSlaJl!nlff'IQ.v:*'IltlIbel'~.·

'nw;~lbbUl&.ttrUJ4~lD=Cll.~R.'R!l~W'I::;:iIaI..lIl\Il~a=tnilllll,*""\rt"MlI_~I:Io~n~II)~IftIId&IIIIri.InQ.ft:A:taztdlbDRbts«lClCl.Li:"~~PJblioWzlqrccM=ilIl\L

MCI~...... _,.:rt~""~hri.~t.i=l~~tll$oillrr_~,*"Ii=-=-c.ro=u=t.lmI\MqtJll,1Unw4'\11\Ioa'~OIl1;1l..~MftibcO~:Io1.. 9.spo=r;at~I'Idma.IC't'II(~). c.lilGlictI""'I1UJt~~1e
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United States Department of Commerce
National Institute of Standards and Technology

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 ofAccreditation, for:

CALIBRATION LABORATORIES
This laboratory is accredited in accordance with the recognized International Standard ISOIIEC 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).

2008-01-01 through 2008-12-31
Effective dates

",~~l\.'f OFCo4t..

~~,
~ "
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For the NationaTTti8f:jtute of Standards and Technology

NVLAP-01C (REV.2006-09-13)
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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/AO1

DIMENSIONAL

NVLAP Code: DOS
Length and Diameter; StepGages note 2

Micrometers- Outside, Inside,Depth
Range
(0.02 to 4) in
(4 to 8) in
(8 to 16) in
(16 to 20) in

Calipers- Outside, Inside,Depth
to 36 in

Dial Indicators
(0.0625to 6) in

ANSIINCSL ZS40-1-1994; Part 1

Best Uncertainty (±) note 1
(12+ 14L)uin
(23+ 14L)uin
(34+ 14L) uin
(46+ 14L)uin

(46+ 14L)uin

(23+ 14L) uin

Compliant

Remarks
Comparison to GageBlocks
Comparison to GageBlocks
Comparison to GageBlocks
Comparison to GageBlocks

Comparison to GageBlocks

Comparison to GageBlocks

2008-01-01 through 2008-12-31

Effective dates

Page I of17
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NVlAP-C1S(REV.2004-10-31)
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National Voluntary
Laboratory Accreditation Program

CALIBRATION LABORATORIES

ELECTROMAGNETICS - DCILOW FREQUENCY

NVLAP LAB CODE 200730-0

Best Uncertainty (±) in % noteJ

Frequency in Hz

NVLAP Code:20/E02
AC Current

Range
100 I!A
200 I!A
300 I!A
1 rnA
2 rnA
lOrnA
20mA
50 rnA
100mA
200mA
300mA
1A
2A
3A
SA
lOA
20A

10 to 20
0.02
0.02
0.02
0.022
0.02
0.024
0.025
0.024
0.024
0.024
0.024
0.024
0.024
0.027
0.027
0.049
0.11

20 to 40 k
0.01
0.009
0.01
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.01
0.01
0.042
0.11

40 t010 k
0.009
0.009
0.007
0.006
0.005
0.005
0.005
0.006
0.005
0.006
0.006
0.007
0.006
0.008
0.008
0.042
0.11

10kt030k
0.014
0.014
0.013
0.008
0.007
0.006
0.007
0.012
0.008
'0.008
0.012
0.012
0.012
0.016
0.02
0.044
0.11

AC Current note2
Measuring Equipment and Measure

45 to 100
0.08 + 30 n
0.07 + 200 n
0.07 + 21!
0.69 + 20 I!
0.1 +200 I!

Range
(0 to 100) I!A
(0.1 to 1) rnA
(1 to 10) rnA
(10 to 100) rnA
(l 00 to 1000) rnA

10 to 20
0.46 +30 n
0.46 + 200 n
0.46 + 21!
0.46 + 20 I!
0.46 + 200 I!

Best Uncertainty (±) in % +A noteJ

Frequency in Hz
20 to 45

0.18 +30 n
0.18 + 200 n
0.17+2 I!
0.18 + 20 I!
0.19 + 200 I!

100 to 5 k
0.08 + 30 n
0.07 +200 n
0.04 +21!
0.35 + 20 I!
0.12 + 200 I!

2008-01-01 through 2008-12-31

Effective dates

Page 2 ofl7
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Range Best Uncertainty (±/ote 1 Remarks
on e o.t mO 1.4 nO Standard Resistors wlLow Thermal Switch
0.1 mOto 1mO 7.1 nO Standard Resistors wlLow Thermal Switch
1 mfz to 10mO 5.4 ppm Standard Resistors wlLow Thermal Switch
10 mO to 100mO 8.2 ppm Standard Resistors wlLow Thermal Switch
0.10 to 1 0 0.36 ppm Standard Resistors wlLow Thermal Switch
1 n to 10 0 0.5 ppm Standard Resistors w/Guildline 9975 Bridge
10 Oto 1000 0.84 ppm Standard Resistors w/Guildline 9975 Bridge
1000 to 1 kQ 0.42 ppm Standard Resistors w/Guildline 9975 Bridge
1 kOto 10kO 0.31 ppm Standard Resistors w/Guildline 9975 Bridge
19 ill 0.78 ppm Standard Resistors wlFluke 8508A in transfer

mode
100 ill 2.9 ppm Standard Resistors wlFluke 8508A in transfer

mode
190 ill 2.8 ppm Standard Resistors wlFluke 8508A in transfer

mode
IMO 3.8 ppm Standard Resistors wlFluke 850BAin transfer

mode
1.9 Mn 5.1 ppm Standard Resistors wlFluke 8508A in transfer

mode
10 MO Source 4.4 ppm Standard Resistors w/Fluke 850BAin transfer

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

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

mode
100MO 13 ppm Standard Resistors w/Fluke 850BAin transfer

mode
1 GO Source 63 ppm Standard Resistors wlFluke 8508A in transfer

mode
1 GO Measure 200 ppm Standard Resistors w/Fluke B50BA in transfer

Mode

Resistance Ratio

CALmRATION LABORATORIES

NVLAP Code: 20/£05
DC Resistance
Measuring Equipment and Measure

2008-01-01 through 2008-12-31

Effective dates

Page 3 of17

NVLAP LAB CODE 200730-0

itute of Standards and Technology

NVLAP-Q1S (REV.2004-10-31)
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CALffiRATION LABORATORIES NVLAP LAB CODE 200730-0

1n to 1 ill 0.33 ppm Guildline 9975 Bridge

Measuring Equipment and Measure note2
10 mn to 10 n 19 ppm + 0.05 mn
10 Oto 1 kQ 15 ppm + 0.5 mO
1 ill to 10 kQ 12 ppm + 5 mn
10 kQ.to 100 ill 14 ppm + 50 mn
100 ill to 1 Mn 23 ppm + 2 0
1Mn to 10 MQ 73 ppm + 50 n
10 Mn to 100 MO 630 ppm + 1 ill
100 Mn to 1 on 0.6 % + 10 kQ.

HP3458A w/Decade Resistor
HP3458A w/Decade Resistor
HP3458A w/Decade Resistor
HP3458A w/Decade Resistor
HP3458A w/Decade Resistor
HP3458A w/Decade Resistor
HP3458A w/Decade Resistor
HP3458A w/DecadeResistor

Measuring Equipment note2
10on to 10000

DC Current
Measuring Equipment and Measure

Range
oA to 100 J.1A
100 IlA to I mA
1rnA to lOrnA
10 rnA to 100 rnA
100 rnA to 1 A
1 A to 10 A
lOA to 100 A

DC Current note2
Measuring Equipment and Measure
oIlA to 100 IlA
100 IlA to 1 mA
1 rnA to 10 rnA
10 rnA to 100 rnA
100 mA to 1 A
1A to 20 A

1.16%

Best Uncertainty (±) note1
4 ppm +230 pA
3.1 ppm + 1.2 nA
3.2 ppm + 12 nA
3.2 ppm + 115 nA
8.8 ppm + 1.4 IlA
8.8 ppm + 12 IlA
160 ppm+7 rnA

26 ppm + 0.8 nA
26ppm+5 nA
26 ppm + 50 nA
42 ppm + 0.5 IlA
0.013 % + 10 IlA

0.12 %

Biddle Mega Dek

Remarks
Standard Shunts w/current source
Standard Shunts w/current source
Standard Shunts w/current source
Standard Shunts w/current.source
Standard Shunts w/current source
Standard Shunts w/current source
Standard Shunts w/current source

HP3458A w/current source
HP3458A w/current source
HP3458A w/current source
HP3458A w/current source
HP3458A w/current source
Fluke 5520A w/current shunt

2008-01-01 through 2008-12-31

Effective dates

Page 4 of17
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CALIBRATION LABORATORIES

Measure Only
1 A to 100 A

Clamp-on Ammeter Toroidal Type
20 A to 150A
150 A to 1000A

Non-Toroidal Type
20 A to 150A
150 A to 1000A

NVLAP Code: 20!E06
DC Voltage - Fixed Points
Measuring Equipment and Measure

0.06%

0.3 %+20mA
0.3 % + 90 rnA

0.6 %+ 140 rnA
0.6 %+ 540mA

NVLAP LAB CODE 200730-0

Valhalla 2575A

5520Alcoil w/Fluke 5220A Amplifier
5520Alcoil wlFluke 5220A Amplifier

5520Alcoil wlFluke 5220A Amplifier
5520Alcoil w/Fluke 5220A Amplifier

Range
OV
1mV
10mV
100mV
IV
10V
lOOV
1000V
10 mV to 100 mV
100 mV to 1000 V
1 kVto 120 kV

DC Voltage note2

.Measuring Equipment and Measure
oVto 100mV
100 mVto 10V
10Vto 100V
100 Vto 500 V
500 Vto 800 V

Best Uncertainty (±) note 1
90nV
90nV
9.7 ppm
1.5 ppm
0.39 ppm
0.2 ppm
0.4 ppm
0.64 ppm
4.5 ppm + 90 nV
2.4 ppm + 90 nV

91 ppm

7.8 ppm + 0.5 IlV
5 ppm + 0.5 IlV
7.6ppm+30 IlV
11 ppm + 100 IlV
14 ppm +100 IlV

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

2008-01-01 through 2008-12-31

Effectivedates
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CALIBRATION LABORATORIES

800 V to 1000 V

NVLAP Code: 20/E09
AC Voltage

21 ppm + 100 ~V

NVLAP LAB CODE 200730~O

3458A (002) w/5700A

Frequency in Hz

10
20
(40, 100)
(1, 10,20) k
50 k
100 k
300 k
500 k
1M

6mV
0.19
0.14
0.14
0.14
0.14
0.17
0.22
0.40
0.45

Best Uncertainty (±) in % note1

22mVrange
IOmV
0.03
0.03
0.03
0.03
0.05
0.07
0.12
0.15
0.15

20mV
0.03
0.02
0.014
0.014
0.03
0.02
0.014
0.014
0.13

Remarks

Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A'
Fluke 792A
Fluke 792A

10
20
(40, 100)
(1, 10,20) k
50 k
100 k
300 k
500 k
1M

20mV
0.04
0.03
0.02
0.02
0.03
0.05
0.07
0.11
0.2

220mVRange
60mV

0.035
0.021
0.017
0.017
0.021
0.041
0.068
0.11
0.17

700mVRange

200mV
0.02
0.008
0.004
0.004
0.01
0.015
0.045
0.06
0.06

Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A

10
20
(40,100)
(1, 10,20) k

200mV
0.022
0.008
0.005
0.005

600mV
0.007
0.007
0.003
0.003

Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A

2008-01-01 through 2008-12-31

Effective dates
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CALmRATION LABORATORIES NVLAPLAB CODE 200730-0

50 k 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
1M 0.06 0.06 Fluke792A

2.2 VRange
600mV IV 2V

10 0.02 0.02 0.02 Fluke 792A
20 0.007 0.006 0.006 Fluke 792A
40 0.003 0.003 0.003 Fluke 792A
(0.1, 1, 10,20) k 0.003 0.004 0.0011 Fluke 792A
50 k 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
1M 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
50k 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 VRange
6V IOV 20 V

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

Effective dates
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CALIBRATION LABORATORIES NVLAP LAB CODE 200730-0

40
(0.1,1,10,20)k
50 k
100 k
300 k
500 k
1M

10
20
40
(0.1, 1, 10,20) k
50 k
100 k
300 k

10
20
(0.04,0.1, 1, 10,20) k
50 k
100 k
200 k

10
20
(0.04,0.1, 1, 10,20) k
50 k
100 k

0.003
0.003
0.005
0.006
0.012
0.044
0.05

20 V
0.02
0.007
0.003
0.003
0.006
0.007
0.013

60V
0.02
0.007
0.004
0.007
0.007
0.01

200 V
0.02
0.009
0.004
0.007
0.007

0.003
0.002
0.004
0.005
0.012
0.043
0.05

70 VRange

220 VRange
100 V
0.02
0.007
0.003
0.007
0.007
0.01

1000 VRange
600 V

0.004
0.007
0.008

0.003
0.002
0.004
0.005
0.012
0.043
0.05

60V
0.02
0.006
0.003
0.002
0.005
0.007
0.013

200 V
0.02
0.006
0.003
0.006'
0.007
0.01

1000 V

0.003
0.006
0.007

Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A

Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A

Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A

Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A
Fluke 792A

2008-01-01 through 2008-12-31

Effective dates
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CALIBRATION LABORATORIES

(5 to 80) kV @ 60 Hz

AC Voltage - Measure note]

0.054

NVLAP LAB CODE 200730-0

HV Divider
Comparison

Range
(0 to 10) mV

(10 to 100) mV

(100 m to 1) V

(1 to 10) V

(10 to 100) V

Frequency in Hz
1 to 40
40 to 1k
1 kto 20 k
20 kto 50 k
50 k to 100 k
100 k to 300 k

1 to 40
40tolk
1 k to 20 k
20 k to 50 k
50 kto 100 k
100 kto 300 k
300 kto 1M

1 to 40
40 to 1 k
1k to 20 k
20 k to 50 k
50kto lOOk
100 k to 300 k
300 kto 1M

1 to 40
40 to 1 k
1k to 20 k
20 k to 50 k
50kto lOOk
100kt0300k
300 k to 1M

1 to 40
40tolk

Best Uncertainty (±) note 1
0.06%+3 flV
0.05 %+ 1 flV
0.05 %+ 1 flV
0.12 %+ 1 uv
0.6 % + 1 flV
4.6%+2flV

0.01 %+4 flV
0.01%+2flV
0.018 % + 2 flV
0.036 % + 2 flV
0.1%+2flV
0.35 % + 10 flV
1.2 % + 10 flV

0.009 % + 40 flV
0.009 % + 20 flV
0.017%+20 uv
0.035 % + 20 flV
0.09 % + 20 flV
0.35 % + 100JlV
1.2 % + 100 flV

0.009 % + 0.4 mV
0.009 % + 0.2 mV
0.017% + 0.2 mV
0.035 % + 0.2 mV
0.09 % + 0.2 mV
0.35 %+ 1 mV
1.2%+ 1 mV

0.025 %+4mV
0.025 % +2 mV

Remarks
3458A
3458A
3458A
3458A
3458A
3458A

3458A
3458A
3458A
3458A
3458A
3458A
3458A

3458A
3458A
3458A·
3458A
3458A
3458A
3458A

3458A
3458A
3458A
3458A
3458A
3458A
3458A

3458A
3458A

2008-01-01 through 2008-12-31

Effective dates
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CALIBRATION LABORATORIES NVLAP LAB CODE 200730-0

(100 to 700) V

AC Voltage note2
Measuring Equipment

1 k to 20 k
20 kto 50 k
50 k to 100 k
100 k to 300 k
300 k to 1 M

1 to 40
40 to 1 k
1 k to 20 k
20 kto 50 k
50 k to 100 k

0.025%+2mV
0.04%+2mV
0.14%+2mV
0.5 %+ 10 mV
1.8 %+ 10 mV

0.05 %+40 mV
0.05%+20mV
0.07%+20mV
O.l4%+20mV
0.35 %+ 20 mV

3458A
3458A
3458A
3458A
3458A

3458A
3458A
3458A
3458A
3458A

Range
(0 to 2.2) mV

(2.2 to 22) mV

(22 to 220) mV

Frequency in Hz Best Uncertainty (±) note1 Remarks
10 to 40 0.6%+5 flV 5700A / 5725A
40 t050 k 0.15 %+ 5 flV 5700A / 5725A

50 k to 100 k 0.1 %+7 flV 5700A / 5725A
100 kto 300 k 0.13 %+ 13 flV 5700A / 5725A
300 k to 500 k 0.2 % +30 jlV 5700A / 5725A
500 k to 1M 0.4%+30jlV 5700A / 5725A

10 to 20 0.08 %+ 5 jlV 5700A / 5725A
20 to 20 k 0.05 % + 5 jlV 5700A /5725A
20 k to 50 k 0.06 % + 5 uv 5700A / 5725A
50 k to 100 k 0.13%+7jlV 5700A / 5725A
100 k to 300 k 0.15 % + 12 uv 5700A / 5725A
300 k to 500 k 0.13 %+25 flV 5700A / 5725A
500 k to 1M 0.4 %+25 flV 5700A / 5725A

10 to 20 0.07 % + 13 jlV 5700A / 5725A
20 to 40 0.03 % + 10 jlV 5700A / 5725A
40 to 20 k 0.015 % + 10 flV 5700A / 5725A
20 k to 50 k 0.04 % + 8 uv 5700A / 5725A
50 k to 100 k 0.1 %+25 uv 5700A / 5725A
100kt0300k 0.14%+25 flV 5700A / 5725A
300 k to 500 k 0.2 % +35 uv 5700A / 5725A

2008-01-01 through 2008-12-31

Effective dates
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CALIBRATION LABORATORIES NVLAP LAB CODE 200730-0

500 kto 1 M 0.34%+80J.LV 5700A / 5725A

(220 m to 2.2) V 10 to 20 0.06 % + 100 JlV 5700A / 5725A
20 to 40 0.02%+25 J.LV 5700A / 5725A
40 to 20 k 0.01%+6J.LV 5700A / 5725A
20 kto 50 k 0.014 % + 16 J.LV 5700A / 5725A
50 k to 100 k 0.03 %+70 J.LV 5700A / 5725A
100 k to 300 k 0.06 % + 130 JlV 5700A / 5725A
300 k to 500 k 0.13 % + 350 J.LV 5700A / 5725A
500 k to 1 M 0.26 % + 85 JlV 5700A / 5725A

(2.2 to 22) V 10 to 20 0.06 % + 0.8 mV 5700A / 5725A
20 to 40 0.02 % + 0.3 mV 5700A / 5725A
40 to 20 k 0.009 % + 60 J.LV 5700A / 5725A
20 k to 50 k 0.014 % + 0.2 mV 5700A / 5725A
50 k to 100 k 0.03 % + OAmV 5700A / 5725A
100 kto 300 k 0.06 % + 1.5 mV 5700A / 5725A
300 kto 500 k O.15%+5mV ·5700A / 5725A
500 k to 1 M 0.32%+9mV 5700A / 5725A

(22 to 220) V 10 to 20 0.06 % + 8 mV 5700A / 5725A
20 to 40 0.02%+3 mV 5700A / 5725A
40 to 20 k 0.01%+ 1mV 5700A / 5725A
20 kto 50 k 0.03 %+4mV 5700A /5725A
50 k to 100 k 0.06 % + 8 mV 5700A / 5725A
100 k to 300 k 0.18%+8mV 5700A / 5725A

(220 to 1100) V 40 to 1 k 0.01 %+4mV 5700A / 5725A
1 k to 20 k 0.02%+6mV 5700A / 5725A
20 k to 30 k 0.07 %+ 11 mV 5700A /5725A

(220 to 750) V 30 k to 50 k 0.07 %+ 11 mV 5700A / 5725A
50 k to 100 k 0.3 %+45 mV 5700A / 5725A

NVLAP Code: 201E10
Capacitance - Source: (l 00 to 10k) Hz

Range Best Uncertainty (±) note1 Remarks

2008-01-01 through 2008-12-31

Effective dates
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CALIBRATION LABORATORIES NVLAP LAB CODE 200730-0

0.01 pF
0.1 pF
1 pF
10 pf
100pF
500 pF
1 nF
10 nF
200nF

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

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

Capacitance - Measure: (50 to 1M) Hz
(l a to Ll p) F 0.012 % + 30 aF
(Ll Jl to 10 m) F 0.06 % +30 aF

GR1615-A Bridge
Quadtech 7600LCR Bridge

Capacitance - Measure Equipment note2
Range . Frequency in Hz
(0.19 to 1.0999) nF 10 to 10 k
(1.1 to 3.2999) nF 10 to 3 k
(3.3 to 10.9999) nF 10 to 1k
(11 to 109.999) nF 10 to 1 k
(110 to 329.999) nF 10 to 1 k
(0.33 to 1.09999) JlF 10 to 600
(1.1 to 3.2999) JlF 10 to 300
(3.3 to 10.9999) JlF 10 to 150
(11 to 32.9999) JlF 10 to 120
(33 to 109.9999) JlF 10 to 80
(110 to 329.999) JlF DC to 50
(0.33 to 1.09999) mF DC to 20
(Ll to 3.29999) mF DC to 6
(3.3 to 10.9999) mF DC to 2
(11 to 32.9999) mF DC to 0.6
(33 to 110) mF DC to 0.2

NVLAP Code: 201E11
LF Inductance note2

Best Uncertainty (:1:) note1
0.60 % + 0.01 nF
0.60 % + 0.01 nF
0.30 % + 0.01 nF
0.30 % + 0.01 nF
0.30 % + 0.3 nF
0.30 % + 1 nP
0.30 %+3 nF
0.30%+10nF
0.48 % + 30 nF
0.54 % + 100 nP
0.54 % + 300 nF
0.54 % + 1 JlF
0.54 % +3 JlF
0.54 % + 10 JlF
0.90 % + 30 JlF
1.31 % + 100 JlF

Remarks
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A
5520A

Source Only
Range
1mH

Best Uncertainty (±) in % note1

0.07
Remarks

Fixed Inductors w/Quadtech 7600

2008-01-01 through 2008-12-31

Effective dates
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10mH
100mB
1H

Measure @ 1 kHz
(10 fl to 100) H

0.07
0.07
·0.07

0.07

NVLAP LAB CODE 200730-0

Fixed Inductors w/Quadtech 7600
Fixed Inductors w/Quadtech 7600
Fixed Inductors w/Quadtech 7600

Quadtech 7600

NVLAP Code: 201E15
AC Phase note2
Measure
Range
0° to 360°

Frequency in Hz
1 to 50 k

. 50 k to 200 k

Best Uncertainty (±) note1
3 m?
11 m?

Remarks
Clark-Hess 5002 Bridge Set
Clark-Hess 5002 Bridge Set

AC Phase - Generate note2

50mVto 100V
Range Frequency in Hz
0° to 360° 1 to 1 k

1 k to 6.25 k

6.25 k to 50 k

50 k to 200 k

Best Uncertainty (±) note1
13 m?

Remarks
Clark-Hess 5500-2 Phase

Standard
Clark-Hess 5500-2 Phase

Standard
Clark-Hess 5500-2 Phase

Standard
Clark-Hess 5500-2 Phase

Standard

100Vto l20V
Range
0° to 360°

Frequency in Hz
1 to 1 k

1 k to 6.25 k

6.25 k to 50 k

Best Uncertainty (±) note1
1.7 rn?

Remarks
Clark-Hess 5500-2 Phase

. Standard
Clark-Hess 5500-2 Phase

Standard
Clark-Hess 5500-2 Phase

Standard

2008-01-01 through 2008-12-31

Effective dates
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50 k to 200 k

TIME AND FREQUENCY

NVLAP Code: 201F01
Frequency - Source and Measure

NVLAP LAB CODE· 200730-0

Clark-Hess 5500-2 Phase
Standard

Range in Hz note 3
10M

MECHANICAL

NVLAP Code: 201M06
Torque note 2

Best Uncertainty (±) note I
5.8 x 10-11

Remarks
Rubidium Frequency Standard

Measure
Range
10 lbf-in to 600 lbf-ft

NVLAP Code: 201M08
Mass nole2

Range
8 kg
7kg
6kg
5 kg
4kg
.2 kg
1 kg
500 g
200 g
100 g
50 g
20 g
10 g
5g
2g

2008-01-01 through 2008-12-31

Effective dates

Page 14 of17

Best Uncertainty (±) in % noteI

2.0%

Best Uncertainty (±) note I
12mg
l2mg
12mg
9.3 mg
8.8mg
6.9mg
3.6mg
2mg
0.68 mg
0.34mg
0.17mg
0.10 mg
681lg
541lg
541lg

Remarks
CDr

Remarks
Echelon TIl
Echelon TIl
Echelon TIl
Echelon III
Echelon III
Echelon III
Echelon III
Echelon III
Echelon III
.Echelon III
Echelon III
Echelon III
Echelon III
Echelon III
Echelon III

itute ofStandards and Techn%gy
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1 g
500mg
200mg
lOOmg
50mg
20mg
lOmg
5mg
2mg
1 mg

ELECTROMAGNETICS - RFIMICROWAVE

NVLAP Code: 201R11
RF-DC Voltage/Current Converters note2

54 ug
43 ug
43 ug
43 ug
43 ug
43 ug
43 ug
43 ug
43 ug
43 flg

NVLAP LAB CODE 200730-0

Echelon III
Echelon III
Echelon III
Echelon III
Echelon III
Echelon III
Echelon III
Echelon III
Echelon III
Echelon III

Sinewave Flatness
Range in Hz
30 k to 1M
lMtolOM
10Mto30M
30Mto 80M
80 Mto 100M

NVLAP Code: 201R17
RF Power note2
Absolute

Best Uncertainty (±) in % note J

0.014
0.08
0.17
0.71
0.84

Remarks
Thermal Converters
Thermal Converters
Thermal Converters
Thermal Converters
Thermal Converters

Range
(+30 to -20) dBm

Frequency in Hz
0.1 Mto 1.3 G

Best Uncertainty (±) note J
O.lOdBm+M

Remarks
8902A

Harmonic Distortion (50 and 600 Q)
Range

2008-01-01 through 2008-12-31

Effective dates

Page 15 of17

Best Uncertainty (±) note J Remarks
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odB @(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 H20

Gage Pressure Source - Hydraulic
Range
(75 to 3000) psi
(725 to 30 000) psi

Determination ofPiston Area
Range
(0.2 to 100) psi
(100 to 1000) psi
(40 to 10000) psi

Gage Pressure Source note 2

Range
(0.5 to 500) psi

Hydraulic note 2
Range

OJ dB

Best Uncertainty (±) note 1
11 ppm + 0.07 ill psia

12 ppm

Best Uncertainty (±) note 1
0.013 m psi
11 ppm
12 ppm

11 ppm + 240 uin H20

Best Uncertainty (±) note 1
16 ppm
36 ppm

Best Uncertainty (±Jnotel
16 ppm
17 ppm
35 ppm

Best Uncertainty (±) note 1
73 ppm

Best Uncertainty (±) note 1

NVLAP LAB CODE 200730-0

8903B
71209A
8902A

Remarks
Ruska2465
Ruska2465

Remarks
Ruska2465
Ruska2465
Ruska2465
Differential

Remarks
DHIPG7000
DHIPG7000

Remarks
Ruska2465
Ruska2465
DHI5300

Remarks
Pressurements T2300

Remarks

2008-01-01 through 2008-12-31

Effective dates
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, CALIBRATION LABORATORIES

(500 to 15000) psi

NVLAP Code: 20rr07
Thermodynamic

0.03 %

NVLAP LAB CODE 200730-0

Ametek T-150

Range in °C
-10 to 110
100 to 300
300 to 600

Measure only notez

-195 to 660

NVLAP Code: 20rr08
Thermocouple

Isothermal Block Verification note2
Range
Ambient (-23°C)

Best Uncertainty (±) in Conote 1
0.044
0.12
0.23

0.044

Best Uncertainty (±) note I
0.04°C

Remarks
Liquid Bath wlPRT
DryBlock Calibrator
DryBlock 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
of95%.

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

2008-01-01 through 2008-12-31

Effective dates
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=15 CERTITICATEOFCALffiRATION

Certificate Number M503691-1

11anufacturer: (;eotac
110delNo: 560K
Customer PO No.: L-2416

Description: Load Cell
Serial No: 129739
Customer Asset No.: li9739,

Customer:
Fugro Consultants LP
6100Hillcroft
Houston, TX 77081

Location of Calibration:
Applied Technical Services, Tnc.
1049 Triad Court
11acietta,GA30062

Calibration Procedure: ATS-5Z1 Rev. 5: Calibration of Force Gages

Date of Calibration: November 28, 2006
Temperature: 70° F
Condition Received: As FoundData Only

*Next Calibration Due: November 28, 2007
Humidity: 29 %
Condition Returned: As Found Data Only

This instrument has been calibrated using primaryor secondary standards whose oalibration is traceable to the International System ofUnits (S1) through the
National Institute of Standards and Technology (NIS1). Some measurements are traceable to natural physical constants, consensus standards or ratio type
measurements. " ..
The reported expanded measurementuncertainty is based on a standard uncertainty multiplied by a coverage factor 1::=2, providing a confidence level of
approximately 95%. ATS maintains, wherever possible, at least a 4:1 Test Uncertainty Ratio. Statements ofcompliance, 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 QMI, Rev. 7 dated JuJ:y 7, 2006. Applied Technical Services, Inc.'s Quality System
complies with the applicable requirements of ANSI/NCSLZ540·j, ISO 9001-2000, lOCFR 50 Appendix B, 10CFR Part 21 and !SOIlEC 17025. ATSis an ISOIIEC
17025 Accredited Calibration Laboratory through A2LA.

The reported data is valid only at the time ofthe test and related only to the item calibrated. *Cah"brationdue dates appearing on this Certificate ofCalibration and
calibration label are determined by the client and donot imply continued conformance to specifications.

TIll.< certificateshallnot be reproducedexcept in fun, withont t~e perro.i!:.~io:oof Applj<;rlTechnical Services, Inc.

Notes: Gage Factor = -2.1826mV/V

Calibration Equipment Used::

Model: Tinius Olsen Super L Desc.; Universal Testing Machine "IDNo.: ATS-Ol226 Cal Due Date: 211112007

1

""

Christopher A Gerlach
Senior Calibration Technician

CJJcr\1
"( ~..,....----------=------:----Calibrated by:

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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··1:315 APPLIED TECHNICAL SERVICES, INCORPORATED

CALIBRATIONDATA SHEET Page 2 of -=2__

Customer: Fugro Consultants Purchase Order No.: _L:::.-.=.2~4=-:16=-- _
Item Name: Load Cell wlo Display Asset No.: 129739 ATS Reference No.: M503691-1

~=::.=..::.....::_-----

Manufacturer: GeoTac ModelNo.: 50Klbs Proc. No.: 521 Rev.: 5
Serial No.: 129739 CalibrationDate: 11128/06 Calibration Due Date: -=.;11::,.12;::8::,./0::...:7:....- _

Reason For Service: ~ hritialCalibration o DueFor Calibration o Repair and Calibration

Equipment Used: ATS-01226

Calibrated By:

Due: 02J11107
______ Due:

Due:------
Due:------
Due:------

\

Universal Testing Machine

Customer Instrument Under Test
UNCERTAINTY RANGE ATSSTANDARD TOLERANCE AS FOUND AS CALIBRATED

(SEEN01E) READING READING
g Lbs Lbs Lbs mV Lbs

0.03% 50000 (Comp.) 5000.000 As FoundData Only -2.176 Same as - As Found
0.03% 10000.000 As Found Data Only -4.358 Same as - As Found
0.03% 20000.000 As Found Data Only -8.722 Same as - As Found
0.03% 30000.000 As Found Data Only -13.092 Same as - As Found
0.03% 40000.000 As Found Data Only -17.479 Same as -As Found
0.03% 50000.000 As FoundDatil Only -21.826 Same as - As Found

Excitation (Before) 10.0000VDC
Excitation (After) 1O.OOOOVDC
Zero (Before) 0.000
Zero (After) 0.000
Gage Factor -2.1826mVN

* Indicates out of tolerance readings.

Remarks: MeasurementUncertainty reported at coverage factor K = 2 or 95% confidence level.

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

ATS 538,05/03

Volume 2, Rev 2 - 10/6/2008 Page 91 of 809 DCN# TUR512



ADVANCED FORCE MEASUREMENT

LOAD CELL CALIBRATION CERTIFICATION
CUSTOMER: FU6RO CONSULTANTS INC.
ADDRESS : Houston.TX 77081
CONDITION: AS FOUND &FINAL S.O. #: 78664 P.O. #: L·2563
MODEL: FT451·50K SERIAL: 129739 BRIDGE: A CAPACITY: 50 Klbf
PROCEDURE: C·1257
INPUT RESISTANCE: 376.3 OHM OUTPUT RESISTANCE: 354.7 OHM
ZERO BALANCE O.166 %RO

TEST CONDITIONS
HUMIDITY: 30 X EXCITATION: 10 vacTEMPERATURE: 74 OF

TRACEABILITY
FORCE STANDARD : STD~14
STANDARD INDICATOR: BRD295
TEST INDICATOR : BRD297

NIST i: 822/273338-06NIST : 512727
NIST : 512727

DUE: 15-MAR-I0

SHUNT CALIBRATION
Shunt

(± 0.01%)
Tension Kohm
Compression 60 Kohm

. Output

.00000 mVIV
-1.46285 mVIV

Straight Line
Conversion
.0000 Klbf

33.650 Klbf

Connections*

-Out to +Exc
"For models wired with +Sense. -Sense•.or -SCal leads, resistor connections
are actually to these leads in place of tExc. -Dc. or -Out respectively.

PERFORMANCE
RATED OUTPUT SEB OUTPUT

TENSION .00000 mV/V .00000 mV/V
COMPRESSION -2.17387 mV/V -2.17364 mV/V

NONLINEARITY
.000 %FS
· .027 .%'FS

HYSTERESIS
.000 %FS
.045 %FS

SEB
± .000 %FS
± .022 %FS

STATIC ERROR BAJ(} (SE8) - The band of maximum deviations of the ascending anddescending calibration points from a best fit
straight line through zero OUTPUT. It includes the effects of NONLINEARITY. HYSTERESIS, and nonreturn to MlNlfUlM LOAD.

TECHNICIAN

TEST LOAD
APPLIED ( Kl bf)

o
10
20
30
40
50
20o

RECORDED READINGS (mV/V)
Tension Compression

.00000
· .43434
- .86897
-1.30378
-1.73876
-2.17387
· .86994
-.00018

DATE :14-MAR~08

INTERFACE INC.
7401 EAST BUTHERUS DRIVE . SCOTTSDALE. ARIZONA 85260. U.S.A.

TELEPHONE (480)948·5555 . FAX (480)948·1924
F16-40·1206 PAGE 1 OF 1
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II
CALIBRATION
CERTlFICJ\TE
1991.01

ADVANCED FORCE ME:ASURE:MENT

LOAD CELL CALIBRATION CERTIFICATION
CUSTOMER: FUGRO CONSULTANTS INC.
ADDRESS : Houston,TX 77081
CONDITION: FINAL S.O. #: 78664 P.O. #: L-2563
MODEL: FT451-50K SERIAL: 129739 BRIDGE: A CAPACITY: 12.5 Klbf
PROCEDURE: C-1257..
INPUT RESISTANCE: 374.7 OHM OUTPUT RESISTANCE: 353.0 OHM
ZERO BALANCE' : -0.386 %RO

TEST CONDITIONS
HUMIDITY: 30 % EXCITATION: 10 VDCTEMPERATURE: 75 of

TRACEABILITY
FORCE STANDARD : STD-22
STANDARD INDICATOR: BRD106
TEST INDICATOR : BRD300

NIST!: 822/275431·07
NIST : 512727
NIST : 512727

DUE: 15-SEP-ll

SHUNT CALIBRATION
Shunt

(± O.O1.%')

Tension 60 Kohm
Compression Kohm

Output
1. 46154 mV/V
.00000 mV/V

Straight Line
Conversion
33.590 Klbf
.0000 Klbf

Connections*
-Out to -Exc

'For models wired with +Sense, ·Sense, or ·SCal leads, resistor connections
are actually to these teeds in place of +Exc, -Exc. or ·Out respectively.

PERFORMANCE

TENSION
COMPRESSION

RATED OUTPUT
.54411 mV/V
.00000 mV/V

SEB OUTPUT
.54388 mV/v
.00000 rnV/V

NONLINEARITY
.. 073 %FS
.000 %FS

HYSTERESIS
.066 %FS
.000 %FS

SEB
± .044 %FS
± .000 %FS

STATIC ERROR BAND (SEB) - The band of maximum deviations of the ascending anddescending calibration points from a best· fit
straight line through·zero OUTPUT. It includes the effects of NONLINEARITY. HYSTERESIS. and nonreturn to MINIMJM LOAD.

TEST LOAD
APPLIED ( Kl bf')

0.0
2.5
5.0
7.5
10.0
12.5
5.0
0.0

RECORDED READINGS (mViV)
Tension Compression
.GOOOO
.10868
.21743
.32609
.43489
.54411
.21779
.00026

TECHNICIAN Josh Smith DATE :14·MAR·08

F16·4lJ·1206

INTERFACE INC.
7401 EAST BUTHERUS DRIVE· SCOTTSDALE, ARIZONA 85260. U.S.A.

TELEPHONE (480)948·5555 . FAX (480)94B·1924
PAGE 1 OF 1
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~ American Assoclation forLaboratory Accreditation

SCOPE OFACCREDITATIONTOISO! 7025:2005
& ANSIlNCSL2;54Q.H92.4

INTERFACE, INC.
741)1 E.ButhelUS Drive
Scotl$dalc. AZ. 85260

LaVarClegg Phone: 4809485555eJl.l 106

CALIBRATION

Valid To: Novomber 30,2008 CertificaleNumber: 1991.<)l

IJl te\lOgIlition ortltesm:cesalblllompictionoftheA2LA evaluation.proQ~ accreditation isgranted to this
laboratory 1.0 pedonnthefollowing calibrlltionsl :

1.Mecbanlcal

PlII'llIIlIlterlEqlllpment Range BestUncertaintY (±) Comments

Force- LoadCells, (200to240000)Ibf 0.03S% JelIding LoadellUs
ForceTflIJIsducerll (100to II 00)Ibf 0.050% reading

(240000to 1 /100 000)Ibf M41% reading

(1 to SOO) Ibl 0.040% reading Freeweigl1ls

(25to 11OQ) Ibf 0.030%reading Actuatedweights

(10to 550) Ibf 0.021 .%reading Actuated weights
(stainlcsuteel)

(25to 2000) gf 0-03i)%reading Free weiaht$ .

Mass - Measure Tmnsf'lII'meIltod using
load cells

DeadWeigbt (1 to2S)1b 0.0032%
(2$ to 100)lb 0.0085%

~fiv.~
(A2lACert.No.1991.01) 1011812006 Pagelof'2

5301BU~WJll'lke.SUlta350.I'redericlI:.MD21'70+8313..~301-644Dt8d·IU:301-«iG2M4e
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- II.Elll¢Itka!-DC&.LowFrequency

ParamelerlEqulpmcnt Range BestUoo;rtaintt(:I;) Comments

DCVoltage ~MelIsure «(H~(l.14)V O.Q02/i%+ l).2 JiV SoWtron 7071
(0.1410 1.4)V 0.0024%+:2}tV
(1.4to 14)V O.OD22%+20flV
(l4t~140)V 0.0021%+200 I/oV

DCVoltage Rat~ (0100.1) V O.OOO7%mg+O.1 p.VNIOf Kelvin-Varley
divider

Resistanl»-Measuro (0 t~ 1.4) kIl O.OOU%+ D.2 mel SoJartron 7071
(0.14 to 1.4) kn 0.Q026%+2mO
(tAto 14) kO 0.0026%+20lllQ
(14 to 140)kO 0.0028%+0.2 0
(140to 1400) kO 0.0036%+20

I Thlslabonl1ory offers commercial calibration$lrvico.

2 "BestUncertainly" is the smalle!lt uncertainty Df llIIlIISUllffi11hat a labonltQIY OOR achieve within its
scope of accreditation w~~ perfol1l1ill8 more or lessl'OllI1ne calibrations of nearly idollllllCMlmmlOllt
$1UIldatds of nearly ideAl tlWWuring equipment. HeM Ill1Qertainties rep_I expanded unccl1ailltios
ellpnl$s.w at eJlPlllXirnately the 95% level ()icollfiderl<le. usually uainga coverage factorof k = 2. The
best. uw:ertainty of a specifIC clIlibmiOll pedonned by the laboralQrY mI.)' be grealeT 1baD the bo.<lt
uncel1ainly dneto the belJavior of thecustomers dtlvice and to mflwmces. fromthllej~umstances ofthe
specific calibnrtion.

~~~

(A2LA Cert.No. 1991.01) 10/1812006 Page2Qf2
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Sensing
Calibration Report 060915A0813

Digital Pressure Indicator
for

Fugro Consultants LP
6100 Hillcroft

Houston. TX 77081

Date of Issue: September 15, 2006
Manufacturer: Eaton
Sales Order: 216724

Page lof 6
Model Number: UPS3000CC

Serial Number: A0813
ID Number: XPE-OOl

1

Preceding the calibration,the elasticelementof this gaugewasexercised and zerowasadjusted. The·horizontal
planeof reference for pressure measurementisat the centerline of the test port.

The calibration andtraceability of the transferstandardsused in this calibrationaremaintained accordingto
QualityManual (QMS-001) Revision R(12/14/2005). The measurement resultsare traceablethrough an unbroken
chainof comparisons to reference standardsdevelaped andmaintainedby the National Instituteof Standards
andTechnology. Theuncertainty reportedwith thedata is the expanded uncertointu,and is basedon the
standarduncertaintymultiplied by acoveragefactor of k=2, providing a levelof confidence of opproxlmctelq
95%.

This calibration was performedat theGE InfrastructureSensing Houston facility. At the time of the calibration,
the environmental conditionswere 21°C,60%RH, and 101kPa. The bestestimateof gravitational acceleration
at the siteof calibrationwas9.792778 m/s'.

The calibration procedureC5-125 Revision Dsatisfies the requirements of AN51/NCSLZ540-1-1994, ISO 9001,
ISO/IEC 17025:1999 (El. NIST Handbook 150,andMIL-STD-45662A.

This reportshallnot be reproduced, exceptin full,without the written permission of the issuing laboratory.

Approved by: Sharon R. Ellis
Calibration Technician

.', .

Calibrated bu; Joseph P. Balliew
Calibration Technician

•
Generol Electric Compony
10311Westpark Drive
Houston, TX 77042
USA

T 7139750547
F 713975 6338
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Sensing
Calibration Report 060915A0813

Digital Pressure Indicator
for

Fugro Consultants lP
6100 Hillcroft

Houston, TX 77081

. Date of Issue: September 15, 2006

As Found Calibration Data

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

Page 2 of 6
Full Scale: 250 psi gauge

Medium: nitrogen

Applied
psi

0.00
124.6680
249.579

124.6680
0.00

Uncertainty
psi

O.OE+OO
1.4E-03
2.7E-03
1.4E-03
O.OE+OO

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 oftoJerance.

•
General Electric Company
10311WestporkDrive
Houston, TX 77042
USA

T 7139750547
F 713 975 6338
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Sensing
Calibration Report 060915A0813

Dlgital Pressure Indicator
for

Fugro Consultants LP
6100 Hillcroft

Houston, TX 77081

Date of Issue: September 15, 2006·· Page 3 of 5
Full Scale: 100 psi gauge

As Found Calibration Data

Calibration Date: September 15. 2006
Calibration Standard: PC-57, WS-12, and W5-27 Medium: nitrogen

0.00
49.80
99.88
49.76
0.00

Displayed
psi

Uncertainty
psi

O.OE+OO
5.0E-04
1.0E-03
5.0E-04
O.OE+OO

0.00
49.8390
99.9320
49.8400

0.00

Applied
psi
,---------

Note: The instrument wasnot adjusted prior to theabove data being recorded. Anasterisk denotes a point
that isout of tolerance.

81 1. '

~ ,

General Electric Company
10311Westpark Drive
Houston, TX 77042
USA

T 7139750547
F 713 975 6338
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I Sensing
Calibration Report 060915A0813

Digital Pressure Indicator
for

Fugro Consultants LP
, 6100 Hillcroft

Houston, TX 77081

I

I
I

I
I .
I
j'"

Dote of Issue: September 15. 2006 Page 4 of 6
FullScale: 500psi gauge

As Foundl As Left Calibration Data

Calibration Dote: September 15, 2006
Calibration Standard: PC-89, and .WS-12 Medium: nitrogen

!

I
I
I

!
1

J..

Applied
psi

0.0
124.6700
249.580
374.330
499.070
249.580

0.0

Notes: The instrument was not adjusted.

Displayed
psi

0.0
124.7
249.6
374.4
499.2
249.6
0.1

•,,'..,
General Electric Company
10311Westpark Drive
Houston. TX 77042
USA

T 713 975 0547
F 713 975 6338
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Sensing
Calibration Report 060915A0813

Digital Pressure Indicator
for

Fugro Consultants lP
6100 Hillcroft

Houston. TX 77081

Date of Issue: September 15, 2006

As Left Calibration Data

Calibration Date: September 15, 2006
Calibration5tandard: PC-89. WS-12, and WS-'27

Page 5 of 6
FullScale: 250 psi gauge

Medium: nitrogen

Applied
psi

0.00
61.7960
124.6680
186.5430
249.579

124.6680
0.00

Uncertainty

psi .

O.OE+OO
6.8E-04
1AE-03
2.1E-03
2.7E-03
1AE-03
O.OE+OO

Displayed
psi

0.00
6180

124.65
186.55
249.60
124.65
0.00

Notes: The instrument was adjusted prior to recording theabove data.

fJ'~ .

General ElectricCompany
10311WestparkDrive
Houston, TX 77042
USA

T 713975 0547
F 713975 6338
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Sensing
Calibration Report 060915A0813

Digital Pressure lndicctor
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-57, WS-12, andWS-27

Page 6 of 6.
Full Scale: 100 psi gauge

Medium: nitrogen

Applied
psi

0.00
24.86100
49.8390
74.9860
99.9310
49.8390

0.00

Uncertainty
psi

O.OE+OO
2.5E-04
5.0E-04
7.5E-04
1.0E-03
5.0E-04
O.OE+OO

Displayed
psi

0.00
24.84
49.84
74.98
99.96
49.82
0.00

Notes: The instrument was adjustedprior to recording the above data.

•
General Electric Company
10311WestparkDrive
Houston,TX 77042
USA

T 713 975 0547
F 713 975 6.338
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National Volunta..ry
Laboratory' Accreditati'on Program

4

SCOP.E OF ACCREDITATION TO ISOJIEC 17025:1999

GE Infrastructure' Sensing
10311 WestparkDrive

Houston, TX 77042-5312
Mr.KennethA. Kolb

Phone: 71~-975-0547 Fax: 7.13-975-6338
Evmail: kenneth.koib@ge.com
URL:http://www.gesemng.com

CALIBRATIONLABORATORIES NVLAPLAB CODE 200491-0

NVLJfPCode: '20/AOI ANSIfNC:;;L Z540-1-1994~. Part1 Compliant

MECllANICAL

Calibration of PrimaryPiston GaugeMasses

Calibration of SecondaryPiston GaugeMasses

2006-01-01 through2006-12-31

I
1
I
l

1
1
I

I
I
I
j

I
·1

I
j
~

1
!

I
~

j
a
~
~1

NVLAP-!l1S (REV. 2004.10-~ll

DirectReading. Electronic
DirectReading- Electronic

Substitution- Electronic

Substitution - Mechanical
Substitution- Electronic

Remarks

For the Nationallnsf/tute of Standards and Technology

Best Uncer!ai'nty (±)
Relativeto Indicated; Value note1

2.0 x 10·sbutnot less than.05mg

2-.0 X 10-5 butnot less thanO.5.mg
2.0 X 10"5 but not less'than43 mg

5;0 x 10.6 'but not less than0.5 mg
5.0 x 10-6 but not less than 0.5 mg

Effective dates

1mg to 1.2 kg
1.2 kg to 8 kg

1mgto8.0kg

1mgto 17kg
1mg to 1.2kg

NVLAP Code: 20IM08
Mass

Range

Page 1 of4
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Pneumatic EffectiveArea Determination using Primary PistonGauge1101.2

NVlAp·01S {REV.2004"10--31}

AbsoluteMode
DifferentialMode
Gauge Mode noleS

Remarks

GaugeMode· llole4

GangeMode 110114

Differential Mode

Gauge Mode
GaugeMode

Remarks

Remarks

Negative Gauge Mode

NVLAP LAB CODE 200491-0

For the Nat/ona/lnstitute ofStandards and Technology

0.133 Pa
5.0 x 10.5 but not less than0.035 Pa
6.5 x 10"5 butnot less than 0.22Pa

8.8x 10.6
8.3 x 10,,6
I.Ox 10,5+ 2.4 X 10-7 per Ml'a 1101.3
LO X to"5 + 4,,8 x.lO-7 perMPa nol03
3J7x ro-5

Best Uncertainty (:1:) ofReading/101<1

101 Xl(},,' but not less than0.·034 Pa

I.O.x1O,s'but not less than 0:07Pa
1.1 x 1O.;s·but not less th$;l2..8 Fa

1.1 X:10"5 + 1.9 x 10:7 perMPa
3.5 x 10,,5

Best 'Un,f;eJ'tailtfy (±) ofReadillg Iioid

1.0X 10,,5'but not less than0·.07 Pa

Best Uncel1ail:ty·(±) of'Reuding'notes I; 7

National' Voluntary
Laboratory Acc:reditation Program

"""*'

Effective dates

oPa to 133 Pa
-16 kPa to 16kPa
-] 00 kPa to ]7MFa

Pneumatic Pressure.usingPrecision Transducer·/lQle2

2006-01-01 through 2006-12-31

Range'

Range

7 MPa: to 21MPa
21 MPato 104MPa

CALIBRATIONLABORATORIES

i.sskPa to 1.4.MPa
1.4MPa to 7MPa

1.3.8 kPa to 345 kPa
11.72kPa to 1.4MPa
14 kPa to 7MPa
700 kPa to 21MPa
1.17MPa to 104MPa

Pneumatic Pressure using Primary Piston Gauge nau:2

NVLAP Code: 20JT05
Pressure

-100kPa to -1.38kPa

Range

THERMODYNAMICS

·16 kPa to 16kPa

Page 2 of4
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National Voluntary
Laboratory Accreditation Program

CALIBRATION LABORATOIHES

PneumaticEffectiveArea DeterminationusingPrecisionTransdu~et·Jlote:l

NVLAP LAB CODE 200491-0

20Pato 17 MPa, 7.2 X. 10.5 but not less than '0~05 Pa

PneumaticDeadweightTester.OutputPressureC.onfonnane.e·usingPrecisionTransducer lJote·i

Range

20 Pa to 17MFa

Best-TJncertainty (:1;:) 'o/Reading '!Iotes 1;"8

7.5 X 10-5 butnot less than O.053"Pa

Remarks

HydraulicPressure using Primary PistonGauge1I0tol •

Range

50 kPa to 7MPa
71Y1Pa to 140MPa
14MFato 280MFa
280MPato 500MFa

Best Uncertaillty (:1;:) o[Reading nates I, 6

2.5 X 10-5 but-notless than 10 Pa
3',5 x 10~s

7.5x 1005
LOx 1'0-4

Remarks

Gauge-Mode
GaugeMode
GaugeMode
GaugeMode

Hydraulic EffectiveArea Determination usingPrimaryPistonGaugeno/e:2

Range

50 kPa to 7 MFa
7MFa to 140MPa
140 MPato 280MPa
280MPato 500MPa

Bestrlm:ertabity (±) ofReadi"ng 1I0te1

2.31.x10-5
3.34x 10.5
7;29 x·lO·s

9.80.x 10"5

Remarks

Hydraulic Effective Area Determination usingSecondaryPiston Gaugenote Z

70 kPa to 140MPa

2006-01-01 through 2006-12·31

Effectivedates

Page 3 of4

7.2 x 10:5.

For the NationalInstituteofStandardsand Technology

NIJ1.AP-01S (REV, 200-1-10-31)
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National V.oluntary
Laboratory Accreditation P:rogram

!~

CALIBRATION LABORATORIES NVLAP LAB CODE 200491·0

HydraulicDeadweight Tester Output PressureConformancel!singSecondary Piston Gauge not"2

70 kPa to 14GMPa 7.5 X 1(j's but not less than50 Pa

1. Representsan.expanded uncertainty using a coverage factor, k =2, at an approximate level.of
confidenceof95 %.

2. This.capability·includeson-site calibration service, as limitedby influences of operating'environment.
3. Componentuncertainties are combinedin quadrature.
4. For absolutemode, uncertainties increaseby 1.33B+00Pa, combined in quadraturewith stated level.
5. For absolutemode, uncertainties increaseby 1.88B+00 Pa, combined in quadrature with stated level.
6. For absolutemode, uncertainties increaseby 131B+01 Pa, combined in quadrature with stated level.
7. Calibrationprocess may include the use of'transducers to measure small differential pressures.
8. Conformance evaluation ofDeadweightTester outputpressure compared to indicatedpressure.

2006-01-01 through 2006-12-31

Effective dates

Page4of4

For/he NationalInstituteof Standards and Technology

NVLAP.Q1S {REV.2004-10-31)
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QUALITY SYSTEM MANUAL

FOR

HOUSTON GEOTECHNICAL

LABORATORY

CONTROL #: GEO-1
Fugro consultants, Inc.

6100 Hillcroft

Houston, Texas 77081

Phone: (713) 369-5400

Fax: (713) 369-5545

Document Revised: July 07,2007
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FugroConsultants, Inc.

CALIBRATION EQUIPMENT OR REFERENCE STANDARDS

Equipment Name
Calibration

Interval

Check
Interval

Procedure

Used

",
"

3 years
"The term "calibration" is used to maintain consistency with ASTM 0 3740. It is taken to mean "verification."

Sec. Rev. 11 (07/07/07) Page 818·12 of 12 Quality System Manual
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PRE JOB
CALIBRATION
VERIFICATION
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CALIBRATION CERTIFICATE

ApPLICANT . FGI HOUSTON Certificate number FC070040 Page 1 of 1

Device type CONE, A15F2,5CKE3SW21 B, 50 bar

SUBMITTED A Piezo Cone Penetrometer. . Manufacturer Fugro Engineers SV.

Serial number 1701-1788

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

Force calibration .
Calibration reference : 548 FRE.001
Procedure: FEBV,CAL.PRO.003 KALIBRATIE KRACHT
Title of channel{s): Cone and Ccine+Fric,
Max load 150 kN
Range Calibration range Sensitivity Zero load

From to Deviation output
1 01 25 kN <0.5% < 0.75 kN

-,

j
Calibration uncertainty 0.3 % 0.008 kN

Pressure calibration
Calibration reference: 3257-0001
Procedure: FEBV,CAL.PRO.004 KALIBRATIE DRUK
Title of channel: Pore 2
Max. load 30 Mpa
Range Calibration range Sensitivity Zero load

From Deviation output
1 012.5 MPa < 1.0% < 0.002 MPa

I
Calibration uncertainty 0.6%' 0.003 MPa
Pore 2 transducer: Kistler 4043A50
SN: 1233109

Pressure test:
IDeviation from specified Alpha factor at 2.5 MPa I < 5 %I

Calibration of the slope sensor
Calibration reference:
Procedure:FEBV.CAL.PRO.006 KALIBRATIE HELLING
Title of channel: Slope x

Range Calibration range Sensitivity Zero load
From Deviation output

1 0 115,deg < 10% <.1.5 deg
Calibration uncertainty 1% 0,5 deg

Tvnlcal values for this type of device
Cone diameter (mm) 43.7 Pore 2 position 2 Alpha factor 0.58
Cone area (square em). 15 Sleeve lengt~ twm) 144.7 Cone - Sleeve distance (mm) 14.4
Sleeve diameter (mm) 43.$ Sleeve area (square ern) 200 Cone - Pore 2 distance (mm) 6.0

TRACEABILITY. The measurementshavebeenexecutedusing standards for which the traceability to primary and/or
(inter)national. standardshas beendemonstrated . '.

Calibrated by: Hoogendoorn, Raymond

Calibration date: 16-1-2007

Calibrate before: 16-1-2008

Templ.ate : 75CKEW2 Updated: 29/09/20053:15:00 PM

Approved by: Sinjorgo, Gerry

Approval date:
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Calibration Verification Certificate

TIp

Friction Sleeve
2500

2000

! 1500
s
:g 1000
Ii:

500

1000 2000 loS8C{lbs) 4000 5000 6000

Pore Pressure
1000

I 600J
~

~

100 LoWll.q 300 400

700

600

500·

! 400

~ 300
200

100

o
o 2000 4000 loalOOOO (lbs) 6000 10000 12000

o
2.50173026
2.50052053
2.50962215

P.Pres.
Cal Factor

Mpa
o

206.7
413.6
824.2

o
5.4
10.8
21;6

tsf
o
75
150
300

psi

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

readings
mV

Device Type: Piezo Cone Penetrometer

Device Number: F7.5CKESW2N 1701-1788
TIP CALIBRATION
Tip area=15 cm2 =0.0161 ft2
Tip readings in mV

TIP
Load Load loadlarea Tip Cal Factor
Ib Tons tsf mV Mpa

0 0 0 0 0
540 0.27 16.77019 32.1 50.0287963

5110 2.555 158.6957 303.4 50.0883413
7580 3.79 235.4037 449.8 50.1165401
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
Sleeve area = 200 cm2 =0.2153 ft2
Friction readings in mV

Friction
Load Load load/area Friction Cal Factor
Ib Tons tsf mV Mpa

0 0 0 0 0
620 0.31 '1.439851 279.8 0.49278463
1990 0.995 4.621458 884.6 0.50028711
3520 1.76 8.17464 1562.3 0.50106193
5010 2.505 11.63493 2212.2 0.5036473
7510 3.755 17.44078 3308.9 0.50474203

Temperature Calibration (30 -115 degrees F)
Temp (degTIP (mV) FRIC (mV) PIEZO (mV)

30 -0.017 -0.198 -0.109
50 -0.008 -0.336 -0.067
75 0.011 -0.456 -0.054
100 0.132 2.307 -2.192
115 0.257 2.987 -2.647

Deviation
Tip
Friction
Piezo

mV
0.274
3.185
2.593

Mpa % Full Scale
0.0137 0.0274

0.001593 0.3185
0.006483 0.2593

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, 10# TO-001

Calibration Verified by: Dennis Stauffer~..'f4,..~ .
Checked By , Recep YHm" 0

Date:

Date:

11/5/2007

11/5/2007
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DATE:
HGL Instrument Verification

11/5/2007 Instrument No.: ...;.fl,--_,-.., Location:
Type Analysis: [R] BF; D NonBF; 0 FS; DAbs.

Houston LVDT?: DYes; [R]No
Reading Resolution of Instrument: 0.000001

Instrument Identification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer TIP mV Ib Ib Ib Error (%)

Manufacturer Fugro 0.000000 0.0 -13.5 13.5 -0.04
Model Number F7.5CKESW2/B1 32.100000 540.0 528.5 11.5 -0.03_. ._._-
Serial Number 1701-1788 (Tip) 303.400000 5110.0 5108.8 1.2 0.00-..----.---

HGL Instrument Number fl 449.800000 7580.0 7580.5 0.5 0.00
. 33.8

------.--
Excitation (V) 596.300000 10020.0 10053.8 0.10._._._-_.

Gain/Span Setting NA 892.500000 15020.0 15054.5 34.5 0.10
Full Range Output (V) 1183.200000 20005.0 19962.4 42.6 -0.13

Full Range/Capacity (Ib) 33716 .-
Date Verified 11/5/2007

Date Due 11/4/2008
Service Status In Service

Accept. Abs. or FS Error (%) 0.1 I X IFS; I [Abs.
Verification/Standard Equipment

---

Type Load Cell (A2AL APPROVED) -------
Manufacturer Geotac ._----_.._-

Model Number 560K - --._----------
Serial Number 129739

... 1
------- ---_.._-_ .. _-_ ..-

HGL Instrument Number ._- -----_._- ----_.__ ..
Date Verified
Temperature °C= OF

-------f----.----_._-

Linear Regression, Uncertainty, &Error Summary
--------------------_._--_..

- 1-----------f----------.--
Correlation Coeff. (R2

) 0.999986252 -_.----f-----------
Intercept (lb) -13.45326099 ---_._-
Slope (lb/mV) 16.88287763 +-------

Verification (Calib.) Factor 16.88287763 ----
Verification Factor Units Ib/mV - _._--_.._.

Absolute Zero (V) ._-
Floating Zero M -_.-

Combined Uncertainty (Ib) 6.479058372

-_.. Coverage Factor 2-
f-------

Expanded Uncertainty (Ib) 12.95811674
---------------

Max. Abs. or FS Error (%) -0.13 I X IFS; I [Abs, MTSL Yes; ~No

25000.020000.015000.010000,05000.0

Upp r Limit

/ 1------ --'~--'-----_.

/ I--._---_._--~ ~----.---'--oi--.. -.-- -- .._--------..---_...---
------------ ._----

----.~-=~
Low r Limit

i

0.050

0.150

0.100

0.000

-0.100

·0.150
0.0

·0.050

Ib= 16.88 9mV-13.45 3

-:
/'
/

------- ,/
f---

-:
_LV

--: ----
1 0 2 0 3 0 4 0 5 0 6 0 7 0

I

2000.0

0.0

4000.0

6000.0

8000.0

-2000.0

10000,0

12000.0

Uncertainity Budget Analysis For fl
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (UI) ut Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV'

--- ----_.._---_ .. -
6.4791 N 1.0000 A 6.4791 41.9782--- ------_... -----

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2

--------_ ....
N 1.0000 A -

Resolution of Standard #N/A R 3.4641 B ._. ------- ------_.-
------- ----_.__.----- ..__.__._.-

Combined Uncertainty 6.4791 Coverage Factor 2 for 95% confidence level.

Expanded Uncertainty (Best Measurement Capabilitv)3 12.958 Ib
(2) This value ISunique for type (model) of equipment.

Checked By: e«.
--_.._-----~--~._- ...__ ... -

ell Thls equation follows the approach presented byA2LA, not that typically used In uncertamty calculations, r.e., STDEVof the Mean.

(3) This uncertainty represents an expanded uncertainty expressed as approximately the 95% confidence level using a coverage factor of k=2.

Verified By:~ Input By: Reviewed By: _

Rem;~:~ --------------~--------~---
------ - ------------- - ---_...---_ .. -----_..- --- - -- ------.
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LVDT?:DYes; [KjNo
Reading Resolution of Instrument: 0.000001

HGL Instrument Verification
11/5/2007 Instrument No.: ft100 Location:
Type Analysis: [KjBF; DNon"'::B:"::F=-=;-[Kjr:X-:-1 FS; DAbs. -------::----::------

DATE:

Instrument Identification/Data Instrument Standard Prediction Abs. Error Full Scale
._Type Cone Penetrometer mv Ib Ib Ib 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

1995.4
-----_.

Serial Number 1701-1788 (Friction) 884.600000 1990.0 5.4 0.03- - _._--_._-.
HGL Instrument Number ft100 1562.300000 3520.0 3534.5 14.5 0.09

5010.5
_._----_._-

Excitation (V) 2212.200000 5010.0 0.5 0.00
Gain/Span Setting 1501.2

..-
NA 3308.900000 7510.0 8.8 -0.05._---_._-_•.

Full Range Output (V) --
Full Range/Capacity (Ib) 16858

Date Verified 11./5/2007
Date Due .11/4/2008 - -----.------------

Service Status In Service
Accept. Abs. or FS Error (%) 0.1 I X IFS; I [Abs,

._------

Verification/Standard Equipment ----"-----_._._._.._---
--------_..-

Type Load Cell (A2AL APPROVED) ---_._----
Manufacturer INTERFACE -'-"---

Model Number 1211 EX-1OK-B -------
Serial Number 113655

HGL Instrument Number ...:L
Date Verified
Temperature °C= of .._-

Linear Regression, Uncertainty, & Error Summary .-
CorrelationCoeff. IR2

) 0.999987431 -----
Intercept (Ib) -13.55356528 e---'--------
Slope (Ib/mv) 2.271068817

Verification (Calib.) Factor 2.27106882
r----,--.-
1------,--

Verification Factor Units Ib/mv
..

Absolute Zero (V)
---,--- -1---------
----------_0_-.--_..-------_.

Floating Zero (V) ------------_..'- --_._------1----------._.-
Combined Uncertainty (Ib) 2.398188297- ._------'--'-----'--._-_.__.-

Coverage Factor 2
Expanded Uncertainty (Ib) 4.796376595

_._---------
Max. Abs. or FS Error (%) 0.09 I X IFS; I lAbs. MTSL Yes; ~No

1000,0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 8000.0

Upper imit-- -

//
/"''-.,''

~. --' ,,---/ -''-'',

IT.- --- f------.

I

Lower Limit

0.100

0.000

0.050

0.150

-0.150
0.0

-0.100

·0.050

Ib=2.2711 mv- 3.5536

-:-:
/
V

'/-:
/

50 1 0 '15 0 zero 2

3000.0

0.0

4000.0

1000.0

2000,0

6000.0

5000.0

-1000.0

Uncertainity Budget Analysis For ft100
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (Uj) ut Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 1 -----_.•_------------- --~-_.-----_. _ .. ,..

2.3982 N 1.0000 A 2.3982 5.7513 - ---_.-.--_.----
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000

Repeatability 2
---._---

N 1.0000 A- ------ _._-----_. --------,._-._..
Resolution of Standard #N/A R 3.4641 B---_. - --- --------- _._._----- -_._- .._--- .. ,---. -

_._-----_.."-_..._-------_._-- -_._--------- ---_. -------- ---------_._----f---..- .-.. - ...

Combined Uncertainty 2.3982 Coverage Factor 2 for 95% confidence level.

Expanded Uncertainty (Best Measurement Capabililv)3 4.796 Ib
(2) Thrs value IS umque for type (model) of equipment,(1) ThISequation follows the approach presented by A2LA, not that typically used In uncertainty ca!culations, t.e., STDEV of the Mean.

(3) This uncertainty represents an expanded uncertainty expressed as approximately the 95% confidence level using a coverage factor of k=2.

Verified By:)~ Input By: Reviewed By:
File: ----

Remarks: ----

Checked By:M
-----_._-------~-~----==~--~~-~~.-"~

2000.2 (06/14/07) Fric1788.xls, 11-5-2007 11/7/2007 FUGRO CONSULTANTS INCVolume 2, Rev 2 - 10/6/2008 Page 113 of 809 DCN# TUR512



DATE:
HGL Instrument Verification

11/5/2007 Instrument No.: pt Location:
Type Analysis: [RJBF;' DNon"'=B'=F;-----'[RJ--:-X"FS; DAbs.

Houston LVDT?:DYes; [RJNo
Reading Resolution of Instrument: 0.000001

Instrument IdentificationlData 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-
0.0

~--_..
Model Number F7.5CKESW2/B1 206.700000 75.0 75.0 0.01.--.----_..._-_.
Serial Number 1701~1788-123~109(Piezo) 413.600000 150.0 150.4 _.__O~_ 0.10------ ---_.~_.-

HGL Instrument Number pt 824.200000 300.0 299.8 0.2 -0.05
Excitation (V)

----------

Gain/Span Setting NA
Full RangeOutpui (V) ---

Full Range/Capacity (psi) 360 _.__._----
Date Verified 11/5/2007 --------

Date Due 11/4/2008
Service Status In Service

--------.,.-_._-

Accept. Abs. or FS Error (%) 0.25 I X IFS; I [Abs.
._--------

Verification/Standard Equipment
--_._--

Type PT(ANSIINCSL APPROVED)
Manufacturer Eaton

Model Number UPS3000CC
Serial Number A0813

HGL Instrument Number "I"",;...,.4..- --
Date Verified
Temperature °C= of

------_._-

Linear Regression, Uncertainty, & Error Summary
--------1---------

------
Correlation Coeff. (R2) 0.99999592

-0.20331044
w~____• _ ._.__••

Intercept (psi) ,--------- ----_ ..._--_.-
Slope (psi/mv) 0.364010552 -------

Verification (Calib.) Factor 0.36401055 .._-_.._-
Verification Factor Units psi/mv ._--_.._-

-----~-

Absolute Zero (V) ----_._-
Floating Zero (V) --

Combined Uncertainty (psi) 0.064150208
Coverage Factor 2

Expanded Uncertainty (psi) 0_128300415
Max. Abs. or FS Error (%) 0.10 I XIFS; I [Abs, MTSL Yes; ~No

Upp rLimit

~------ -----------........
---------........----.•.>:

--------------- -----

----- ,----

Low, r Limit

350.0

300.0

250.0

200.0

150.0

100.0

50.0

0.0

·50.0

sl :::: 0.361Omv-O,2 33

-:
//

-

/
/'

-:
»:-:

-: - . --- .__.!--
10 2 a 3 a 4 a 5'0 60 7 a 6 a 9

0.300

0.200

0.100

0.000

-0.200

-0.300
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0

Uncertainity Budget Analysis For pt
Source of Uncertainty Value in psi Distribution Divisor Type Uncertainty (UI) UI< Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 1 --- -------

0.0642 N 1.0000 A 0.0642 0.0041
1-- -_._._--.

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000_.._-_ ....._----
Repeatability:l

.._- ---_.._-_._- ---_._--_...._.......
N 1.0000 A1--------- ._----_. ------ --------_... _._-_._---.__.-..

Resolution of Standard #N/A R 3.4641 B ------- -----_.- ..._...
---------- _ .._--_._-_. --_._------.

Combined Uncertainty 0.0642 Coverage Factor 2 for 95% confidence level.

Expanded Uncertaintv (Best Measurement Canabllitvr' 0.128 psi
(1) This equation follows the approach presented by A2LA, not that typIcally used In uncertainty calculations, r.e., STDEV of Ihe Mean. (2) Tbls value IS umque for type (model) of equipment.

(3) This uncertainty represents an expanded uncertainty expressed as approximately the 95% confidence level using a coverage factor of k=2.

Verified By: I~ Input By: Reviewed By: CheckedBY:~
File: =-

Remarks: =.==---===--==-_. . ~===.-=~. -.-__-- --~_-.
2000.2(06/14/07) Pore1788.xls, 11-5-2007 11/7/2007 FUGROCONSULTANTS INC

Volume 2, Rev 2 - 10/6/2008 Page 114 of 809 DCN# TUR512



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

TIP
Load Load load/area Tip Cal Factor
Ib Tons tsf mV Mpa

0 0 0 0 0
530 0.265 16.45963 31.5 50.0376197

5010 2.505 155.5901 298.1 49.9812458
7490 3.745 232.6087 445.2 50.0331664
10020 5.01 311.1801 595.9 50.0064083
15050 7.525 467.3913 895.2 49.9974383
19910 9.955 618.323 1184.3 49.9966444

700

600

500

i 400
Eo 300
I-

200

100

TIp

2000 4000 Load30BD (Ibs) 8000 10000 12000

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

o
2.50052053
2.50112525
2.50506307

P.Pres.
Cal Factor
Mpa

Friction
Cal Factor
Mpa

o 0
231.3 0.49996647
1107.3 0.50008891
1665.6 0.50069555
2228.3 0.50000833
3340.2 0.50001224

Friction
mV

o
206.8
413.5
825.7

load/area
tsf

o
1.207617
5.782629
8.708778
11.63493
17.44078

o
5.4
10.8
21.6

o
0.26
1.245
1.875
2.505
3.755

tsf

Load
Tons

o
75
150
300

o
520
2490
3750
5010
7510

psi

Load
Ib

PORE PRESSURE TRANSDUCER CALIBRATION
Serial: 8091223
Pore Pressure readings in mV
Pressure Pressure Transducer

readings
mV

TemperatureCalibration(30 - 115 degrees F)
Temp (degTIP (mV) FRIC (mV) PIEZO (mV)

30 0.946 0.783 -0.132
50 0.983 0.974 -0.077
75 1.012 1.114 0.264
100 1.297 1.267 0.357
115 1.324 1.771 0.992

Deviation
Tip
Friction
Piezo

mV
0.378
0.988
1.124

Mpa % Full Scale
0.0189 0.0378

0.000494 0.0988
0.00281 0.1124

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 (AANSIINCSL 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~

Checked By , Recep Yilrnazr!f!'- Date:

Date:

4/23/2008

4/23/2008
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DATE:
HGL Instrument Verification

4~:~:~:aIYSis:0n:;~meD~'~n";'~;';'~"-~0;"""lKl-X-'FS; D~a~:.n:
Houston LVDT?:Dves; [KlNo

Reading Resoiution of Instrument: 0.000001

Instrument Identification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer-TIP mV Ib lb lb Error(%}

Manufacturer Fugro 0.000000 0.0 0.9 0.9 0.01 ._-
Model Number F7.5CKEW2/B 31.500000 530.0 530.4 0.4 0.00_.-
Serial Number 1701-0750 298.100000 5010.0 5012.5 2.5 o~~."

HGL Instrument Number ft100 445.200000 7490.0 7485.5 4.5 -0.03 .'.
Excitatiol'l M 595.900000 10020.0 10019.0 1.0 -0.01...._-

Gain/Span Setting NA 895.200000 15050.0 15050.7 0.7 0.00. . -
Full Range Output (V) 1184.300000 19910.0 19911.0 1.0 0.01

Full Range/Capacity (Ib) 16858
Date Verified 412312008

Date Due 412312009
Service Status In Service .-

Accept. Abs. or FS Error (%) 0.1 I XIFS; I lAbs.
Verification/Standard Equipment

~---

Type Load cell (A2LA APPROVED)
Manufacturer GEOTAC f-_.- ._-

Model Number 560K ........-..
Serial Number 129739

HGL Instrument Number ..r=!
Date Verified -Temperature °C- OF

Linear Regression, Uncertainty, & Error Summary .-
Correlation Coeff. (R2) 0.999999907 --Intercept (Ib) 0.877122495 -_. .•

Slope (lb/mV) 16.81173849 .--
Verification (Calib.) Factor 16.81173849
Verification Factor Units IblmV

Absolute Zero M - -
Floating Zero M ...-

Combined Uncertainty (Ib) 0.54832333
Coverage Factor 2

Expanded Uncertainty (Ib) 1.09664666
Max. Abs. or FS Error (%) -0.03 I X!FS; I lAbs. MTSL Yes; ~No

25000.020000.0l50DO.O10000.05000..0

uppJr Limit

\-- ~ I
I

I,
I
i

Lower·Limit

I ,

0.150

0.050

0.\00

0.000

·0.150
0.0

·0.100

·0.050

.. n. M~' /'

1/,/
I -:
V'

V I

/
V

1 a 20 30 ~ 0 5 0 5·0 7 a

1000.0

3000.0

5000.0

7000.0

9000.0

·\000.0

Checked By:~

(2)TIlIIli valueISuniquelor type(model) of equipment.( ) q pp p typ Iy rta tv fill Man.

(3)Thisuncertainlyrep'ese~unceJtalnty expressed as approxlmatalyIlle 95%confidencelevelusinga coveragefoetorof k=2.

Verified By:' _ Input By: . Reviewed By: _
File:Remarks:-------------------------------------__-i.L- _

Uncertalnity BUdget Analysis For ft100
Source of Uncertainty Valuein Ib Distribution Divisor Type Uncerteinty (UI) ut Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 0.54B3 N 1.0000 A 0.5483 0.3007

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability N 1.0000 A

Resolution of Standard #N1A R 3.4641 B

Combined Uncertainty 0.5483 Coverage Factor 2 for 95% confidence level.
Exoanded Uncertainty (Best Measurement Capabilitv\3 1.097 'lb

1 Thise uation rollows the11. roach resentedb A2LA not that ieal used inunce in calculations" Le. STOEV c ..
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LVDT?:OVes; []]No'
Reading Resolution of Instrument: 0.000001

HGL Instrument Verification
4/
T23/2008

I . rdJnstrumeontNo.: ...;,;ft;.;.1
F
°"-'°'-TIVI-x"-' FS', OLocAabtsio.n:---------------

ype Ana YSIS:~ BF; NonB; ~
DATE:

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 0.4 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 2490.1 0.1 0.00

HGL Instrument Number ft100 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 I X IFS; I [Abs,
Verification/Standard Equipment

Type Load Cell (A2AL APPROVED)
Manufacturer INTERFACE

Model Number 1211EX-10K-B
Serial Number 113655

HGL Instrument Number W-
Date Verified
Temperature °C= OF

Linear Regression, Uncertainty, &Error Summary
Correlation Coeff. (R2

) 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 I XIFS; I lAbs. MTSL Ves; ~No

8000.06000.0 7000.0

I
.........1. ..._.1...

....·L.-...._.........L..·"[oweriLimit
!

2000.0 3000.0 4000.0 5000.0

J-.-
1000.0

: i
......_ L ___, _ !:!pp.~J_i_m_it_-+-__+-__j-_

........._.1. .1......+ ·······1 -,0.050

0.100

0.150 ...---,....-----,---...,.---.,.---,..---...,.---;----,

0.000 _. •~~1---+--+---1
-0.050-..--.-1..- ...............• ..1.
·0.100

2500200015001000500

/
V

./
V

/
....._........__.............

-:
17

....._._._....

0.0
o

2000.0

1000.0

6000.0

4000.0

3000.0

5000.0

Uncertainity Budget Analysis For ft100
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (UI) u( Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV1 0.3198 N 1.0000 A 0.3198 0.1023

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatabllltyf 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 Capabilltvr' 0.640 Ib
{2}ThISvalue ISumquefortype(model)of equipment.

Checked By:-~-7--

(1) Tbls equation follows theapproachpresented byA2LA,notthattypically usedInuncertainty calculetlcns: i.e., STDEV of theMean.

(3) Thisuncertainty represents an..exp?ed uncertainty expressed as approximately the 95% confidence levelusing a coveragefactorof k=2.

Verified By: ~J Input By: Reviewed By:
File: ----

Remarks: ---\---,,,L- _
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DATE:
HGL Instrument Verification

4/23/2008 Instrument No.: pt Location:
Type Analysis: [KI BF; D Non""=B:""::F-;-'[KI'"""'X""FS; DAbs.

Houston LVDT?:DYes; [KINo
Reading Resolution of Instrument: 0.000001

Instrument IdentificationlData Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv psi psi psi Error (%)

Manufacturer Fugro 0.000000 0.0 -0.1 0.1 -0.03
Model Number F7.5CKEW2/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)

GainlSpan Setting NA
Full Range Output (V)

Full RangelCapacity (psi) 360
Date Verified 4/2312008

Date Due 4/23/2009
Service Status In Service

Accept. Abs. or FS Error (%) 0.25 I X IFS; I [Abs,
VerificationlStandard Equipment

Type PT(ANSI/NCSL APPROVED)
Manufacturer Eaton

Model Number UPS3000CC
Serial Number A0813

HGL Instrument Number
Date Verified
Temperature °c :: of

Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R2) 0.999999198

Intercept (psi) -0.101633254
Slope (psi/mv) 0.363351683

Verification (Calib.) Factor 0.36335168
Verification Factor Units psilmv

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 I XIFS; I lAbs. MTSL Yes; ~No

350.0300.0250.0200.0150.0

upper Limit

100.050.0

0.200 1......··_....·..........·

0.0001--==

Limit

0.100 I· · ·

0.300 ...----,----..,.---,----...,....--.,...----,------,

-0.100 -l-..· ··+· ··· ·.. ··-1

-0.200 - ..

-0.300 '-----'-----'------''-----'----'---,--'-----'
0.0

9 0

-50.0 '----'---'----'-----'--'----'---'---'----'

0.04?--+---+----+--+--+--+---+----+--1

50.0

200.0 I--+---:---+---t--h"'-+---j---;---I

100.0

300.0 I ·: ·..··· ·..,...· · · ·

250.0 1..·_·....·....-!......·....·....·..·:....·..·......··....·

150.0 I--+---:---+------j¥'--t--+---j---;---I

350.0 .----.,...--...,....--..,...-.,...---,---.,.----,--.,...----,

Checked By: ---.<....-.:......:::;(-

(2) ThiSvalueISuniquefor type(model)of equipment.

Pore0750.xls, 4-23-2008 6/5/2008

(1) Thisequationfollows theapproach presented byA2LA,notthattypIcally usedIn uncertainty calculations; r.e.,STDEV of theMean.

(3) Thisuncertainty represents anexp~d uncertainty expressed asapproximately the95%confidence levelusing a coverage factor ofk=2.

Verified By: /1~ Input By: Reviewed By:
File: • ----

Remarks: -f-_+ _

Uncertainity Budget Analysis For pt
Source of Uncertainty Value-in psi Distribution Divisor Type Uncertainty (UI) ut Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV1 0.0218 N 1.0000 A 0.0218 0.0005

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability2 N 1.0000 A

Resolution of Standard #N/A R 3.4641 B

Combined Uncertainty 0.0218 Coverage Factor 2 for 95% confidence level.
Expanded Uncertaintv (Best Measurement Caoabilltvr' 0.044 psi.'

2000.2 (06/14107)
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Calibration Verification Certificate

Device Type: Seismograph

Device Manufacturer Geometries, Inc.
Model Number: ES-3000
Serial Number: 5138

Frequency (Hz)
Input Seismograph
10.0559.9
20.037 19.9
30.071 29.3
40.040 40.1
50.061 50.6
60.048 60.3
70.005 70.2
80.011 79.9
90.090 90.1
100.014 99.8

120.0

100.0
J::
c, 80.0E
C'I

60.00
E
U>

40.0'iiien
20.0

0.0
0.000

Frequency (Hz)

20.000 40.000 60.000 80.000 100.000 120.000
Input

FREQUENCY CALIBRATED BY INSTEK GOOD WILL INSTRUMENTS (A2LAAPPROVED) FREQUENCY COUNTER:
Model: GFC-80101H, Serial No. CF871549
FREQUENCY GENERATED BY EZ DIGITAL, INC (A2LAAPPROVED) OSCILLISCOPE WITH BUILT IN FUNCTION GENERATOR
Model: OS-5020G, Serial No.: 3080209

Calibration Verified by: Dennis Stauffer~

Checked By , Recep Yilmaz d Date:

Date:

1/22/2008

1/22/2008

Volume 2, Rev 2 - 10/6/2008 Page 119 of 809 DCN# TUR512



Geometries ES-3000 SiN 5138
Frequency (HZ) In: 10.055 Seismograph: 9.9
Date: 1/22/2008
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Geometries ES-3000 SiN 5138
Frequency (HZ) In: 20.037 Seismograph: 19.9
Date: 1/22/2008
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Geometries ES-3000 SiN 5138
Frequency (HZ) In: 30.071 Seismograph: 29.3
Date: 1/22/2008
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Geometries ES-3000 SiN 5138
Frequency (HZ) In: 40.040 Seismograph: 40.1
Date: 1/22/2008
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Geometries ES-3000 SiN 5138
Frequency (HZ) In: 50.061 Seismograph: 50.6
Date: 1/22/2008
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Geometries ES-3000 SiN 5138
Frequency (HZ) In: 60.048 Seismograph: 60.3
Date: 1/22/2008
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Geometries ES-3000 SiN 5138
Frequency (HZ) In: 70.005 Seismograph: 70.2
Date: 1/22/2008
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Geometries ES-3000 SiN 5138
Frequency (HZ) In: 80.011 Seismograph: 79.9
Date: 1/22/2008
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Geometries ES-3000 SiN 5138
Frequency (HZ) In: 90.090 Seismograph: 90.1
Date: 1/22/2008
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Geometries ES-3000 SiN 5138
Frequency (HZ) In: 100.014 Seismograph: 99.8
Date: 1/22/2008
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Calibration Verification Certificate

Device Type: Piezo Cone Penetrometer

Device Number: F7.5CKE3SW2/B 1701-0750
TIPCALIBRATION
Tip area=15 cm2=0.0161 fl2
Tip readings in mV

TIP
Load Load load/area Tip Cal Factor
Ib Tons tsf mV Mpa

0 0 0 0 0
540 0.27 16.77019 32.1 50.0287963
5015 2.5075 155.7453 298.3 49.9975831
7510 3.755 233.2298 446.2 50.0543352
10005 5.0025 310.7143 594.3 50.0659763
15010 7.505 466.1491 892.6 50.0098021
19980 9.99 620.4969 1186.6 50.0751739

700

600
500

1400

~ 300
200

100

l1p

2000 4000 LoadJlI:lD (Ibs) 8000 111000 12000

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

Friction Sleeve[ 2000

I 1500
g
il 1000
it

500

1000 2000 LOlBctlbs) 4GDD 5000 6000

Pore Pressure
1000

800
! 6001400
0-

100 J.o2liI\l.n 300 400

o
2.50294116
2.50233557
2.51206045

P.Pres.
Cal Factor

Mpa

Friction
Friction Cal Factor
mV Mpa

o 0
220.3 0.50474111
1110.6 0.50461022
1666.2 0.5011826
2215.9 0.50079912
3335.8 0.50033843

o
206.6
413.3
823.4

o
1.16117

5.852299
8.72039
11.58848
17.42917

load/area
tsf

o
5.4
10.8
21.6

a
0.25
1.26

1.8775
2.495
3.7525

tsf

Load
Tons

a
75
150
300

o
500
2520
3755
4990
7505

psi

Load
Ib

POREPRESSURE TRANSDUCER CALIBRATION
Serial: 8091223
Pore Pressure readings in mV
Pressure Pressure Transducer

readings
mV

Mpa % Full Scale
0.01975 0.0395

0.000482 0.0964
0.002843 0.1137

mV
0.395
0.964
1.137

Deviation·
Tip
Friction
Piezo

Temperature Calibration (30 .115 degrees F)
Temp (degT1P(mV) FRIC (mV) PIEZO (mV)

30 0.957 0.788 -0.124
50 0.994 0.957 -0.065
75 1.054 1.037 0.258
100 1.284 1.236 0.369
.115 1.352 1.752 1.013

TIP CALIBRATED BY GEOTAC (A2LAAPPROVED) LOAD CELL:
Model S60K,Serial No. 129739
FRICTION CALIBRATED BY INTERFACE (A2LAAPPROVEO) LOAD CELL:
Model 560K,SeriaINo. 129739
PORE PRESSURETRANSDUCER CALIBRATED BY GE SENSING (AANSI/NCSL APPROVED)
Pressure Indicator Model: UPS3000CC, Serial: A0813
TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE KTHERMOCOUPLE (A2LA APPROVED)
Model # 8528-40, Serial# C95005824, 10# TO-001

Calibration Verified by: Dennis Stauffer/"S Date: 6/2/2008

Checked By : Recep Yilmaz ~ Date: 6/2/2008
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Houston LVDT?:DVes; lZlNo
ReadingResolution of Ins1rumenl: 0000001

HGL.Instrument Verification
6/212008 InstrumentNo.: ft100 Location:
TypaAnalysis'WBF' o Non-=s-=F·e.:.......,lZl....,.x"FS' . DAbs

DATE: .
Instrument IdentificatlonlData Instrument standard Prediction Abs, Error FullScale

Type ConePenetrometer-TIP mV Ib Ib Ib Error(%)._-
Manufacturer ._).~-Fugro .. O.OOOOO~._. 0.0 1.3 1--..E:.91....._

ModelN~mber:.
...

_~7.5CKEW2/S ., 32.100000 530.0 541.0 11.0 0.07
.....____._.._ Serial N!!.!!lE~_. 1701·0750 298.300000 5010.0 5016.1 6.1

......~
.. -12:5-- 0.07-"·r---.!:!!3l1nstrument Numbar f11.00 446.200000 7490.0 7502.5 .. ,- ....~.".--1--.. Excitation(Vl - 594.300000 10020.0 9992.3 27.7 -0.15-----.-Gain/Soan Selting .. NA 892.600000 15050.0 15007.1 42.9 -0.25

r--._..JU!IRang~.9utput (Vl
._.

...g~1186.600000 199'!.~~0 19949.6 39.6.
f--. Full Range/Capacity Qb) 16858

6/2/2008
.....---_... ~--_ .. ..

DateVerilied .- _.......-... -...
oateDue 6/212009r---' Se;:;icaStatus

.
'''in Service

..... --- ...- _.. .' .._-
...- Accept. Abs:or FS Error (%) 0.1 I X1FS; I lAbs.

~"'"

Verification/Standard Equipment
.·_r 'UR .... "--

Loadcell (A2LAAPPROVED)
........._-,...-----., .-- ..

. Type - _..
"'--

Manufacturer Gaolac
560K

.•- ---_..-_... ModelNumber - '-'" • _OM -~._.
Selial Number 129739 ., -

'--..I:IGL InstrumentNumber ""1. -.- _....._---
DateVerified --_..'

OFTemperature °C= ._....' .-,"-Linear Regression, Uncertainty, & ElTorSummary ~'._.'-

.._'''--
1---- Correlation Coeff. (R2) _. 0.999986128 ..- .._- _ .. fl ~' ••___

Intercept(Ib) 1.347403615
_..._~~lb/mV}

. _.. M". --_.. ...._.. ----_.
15.81127161

'" ....-----_ ..- _._.....
1-__ Verification !2alib.) Faclor 16.81127161 .. -' .. ._- -...._.-

Verification FactorUnits IblmV -....- 'Absolute Zero {V} - . ---- --.
FloatingZeroIV}

.., -. ..- ._-....- ....

...__ COmbin~.C!..!.Jncertain!YJlb) 6.258542548
..._.~. ...... -.-.. . .._----f--.--- .._---

........ CoverageFaclor 2
Expanded Uncertainty (Ib) 12.5170851

.. .. -'. .-............
Max.Abs, or FSError (%) -0,25 j XIFS; I lAbs. MTSL Yes: ~NO

20000.020000.015000.010000'.00000.0

I I l i
UppdrLimit !

=~~/\--_.\
-'_.'

t
!--fl .... -___
Ir- I 1

I ._,.,-\---_._.
I I\.\t- I ~_._....-;

I~_ .. [-_..
I I_._.-\ \ 1 ;

I Lo'itterLimit ; I,
\1 ,

I l .' --.- ...--r----.
i I ,

! i

0.150

MOD

a.IOD

·0.200
0.0

-0.000

.a.1S0

..n.1DO

5000.0

11100.D

3000.0 I---+-- ~--+_.

9000.0 1---+-

1000.01---1----l----'I---b,&;....-+---i---1

.1000,0 '--_......__......_......J'--_-'--_~.L-_--'_-_l

Uncertainily Budget AnalysisFor ft100
Sourceof Uncertainty Valuain Ib Distribution Divisor Type Uncertainly(uil ut Comments

Standard's Uncertainly ~L 2,0001) B
'-'-"--....·------Abs. Error-STDEV' _.....

6.2585 N 1,0000 A 6.2585 __39.1694
_.... .... Resolution of Instrument

_. .----0.0000 R 3.4641 B 0.0000 0.00001-----.-
Repeatability a - . -- _._-..~.....

N 1.0000 A
Res~~n of Standa,rd #NIA R 3.4641 - B

-....- .... _................-
1--.... -.- ..~_..- ...-.. ........_-----

.~-- - _.._..--- _.. -- - ............. .__ ..

Combined Uncertainly 6.2585 Coverage Factor 2 for 95%contidence level.
Exoanded UncertaintyIBest Measurement Caoabilitv13 12.517 Ib

(1)'Tht; ecputfOn follWlSi tne apptoilc:h p~enled by A2LA.nat thattypIC31ty'used in ~ena!ntf calCU1ation:s; te. STDt:,vGf1he: Melin. V!}lhls wlue.l:s Lmfq\e. mrtype{mocfe)J ofequipmeat.
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LVDT?:DYes; []]No
ReadincResolution of Instrument: a 000001

HGL Instrument Verification
61212008 InstrumentNo.: fl100 Localion: :::--::-__:::-~::___:::_

TypeAnalysis'WBF' DNonB"""""'F~'-'W-X'FS' DAbs
DATE:

, -
Instrument Identification/Data Instrument Standard Prediction Abs.Error FullScale

Type ConePenetrometer mv Ib Ib Ib Error{%)r--'---" Fugro 0.000000 0.0 7.3 7.3 0.04f----...--..- Manufacturer -ModelNumber~_~~~3SW2JB .'--_.'- 220.300000 520.0 503.0 _. E:.~· ·0.10
...---- SerialNumber -_...:=--

1701.0760 .- r!!-!.0.600000 ., 2490.0 2506.3 1M ...~..-1-"'---' - fl100I--..~J~trument Number 1666.200000 3750.0 3756.5 6.5 ... O.O~ ,,_._
ExcitatlonM 2215.900000 6010.0 4993.4 16.6

~-~-.._-_.
NA 3335.800000 7510.0 - ..----

Gain/Span Setting 7513.4 3.4 __ 0.02
f---.. -!-_..__F~.II Range r;:Jutput M _.. _....
f----.FUU Rang~Capacity(Ib) 16858 -.. .-

DateVerified 61212008 ---- 61212009DateDue . -"-----'-------,....___~.!?tatus In service
0.1 I'XIFS; I lAbs.

._-_. ..- ,...----........-
Accepl.Abe. or FS Error (%)

Verification/Standard Equipment
._- ... ..... ---- ._........- ..-

..---- - _.._---_..
~ ..._---_... ..•.__.._~_... ,

_. . T~e _. LoadCell(A'2A!: APPROVED..L- .. _.--_...- '-------.....- 1----. ..._-
Manufacturer_.. Geolec .. .' ..• ._-'--.....-_..-..-_.._------ 1---...._--

ModelNumber 560K-----_. _. . ..---_... ____M.....

SerialNumber - 129739l-r-.....
......~

.-
HGL Instrument NumberI-- . .. ""-f--...-----------

DateVerrned ----_. ",..-----.- Temperature °C= OF ..---- --_....

Linear Regression, Uncertainty, & Error Summary
.. ._ .. ...-

-'- _._..----1-..- _..--- ._._---_.
,....... Correlation Coetr.(R2

) .f--_..~~~976621 - ..
"-~ _...- '--" . ...-

f----..----.. lnterc~~ 7.280791244
1-----" 2.25017'72~" ------ -' ..._--- ..-~-...._--_ ..

.•______S_'ope (lbImv) _. ... -_.......- '----...
Verification (Calib.)Factor 2.25017725

.....~-- --=. VerificatIon FactorUnits Ib/mv -..--------_......
---AbSOiiltSZeroM .- ........-

----- FloalingZero (V) ----. ... '- -'-'-
,.--<;:ornbined Uncertainty (Ib) 2.492195376

-~~ .. ------.. ._... 1--._---
Coverage Faolor 2

r----- Expanded Uncertainty (lb) 4.984380751
.. ..

Max. Abs.or FSError (%) -0.10 I X1FS; 1 IAlls. MTSL Yes; ~No

1000.070aQ.0

--.--r-.-'~

I
I

i
SCIQO.G5000.040<l0.03COO.O2OlJlI.01."Q.O

1 l IupperLmil j \ !
--~~./~I i ..·.._j--t-··_;- .."..

j / '~"" I I ! !
1:--+-1 - ..~ I ~. ! ~l: l' r-
\ t / r \1 I

'\ j ,/. i t\ I r--;--''''
, 1/ 1 Ii\. Ii!H.--¥-·: I __",M : \ \- ". ,i .l,' _.---
I/'I \ I' \!
II I : I I \t ~

- .... I Lowerlimit r !
I II. I I'
! I i I

6QOI).0 0.110

6000.0 0.100

01000.0
0.050

3000.00
0.000

.0.050
2000.0

-0.100

UncerlainllyBudget AnalysisFor fl100
Sourceof Uncerteinty Value In lb Distnbution Divisor Type Uncertainty (Ut) ut Comments

Standard's Uncertainty __N 2.0000 B .....----_..~ .. ...
Abs. Error-STDE:V 2.4922 N 1.0000 A 2.4922 6.211~_.....

Resolution of Instrument 0.0000 R
...

3.4641 B 0.0000 .-
"-......~~ ..

t---- """---"--_...
Repealabinly

_.....---- ~_..._--_..~..
N 1.000.9_~- f------.- ..- ._-._........---'---ResOIUlion of Standard iN{A R ----, . ._..•..

,--- 3.4641 B!---...._-...._----_...;.-==.. . .- .......M___..

f--._-_.. .......----- f-•..-----1---_.--...- •.-
Combined Uncertainty 2.4922 Coverage fador 2 for 95% confidence level

Exoanded Uncertaintv (BastMeasurementCallabilitvls 4.984 Ib
(1)This ellUalionrallowstl\e approlli::bpreseR~d byA2\.A. net thattypfcoUly UBtdin \.ncertalntycatcula~«m;; toe.. STOEVofthCt Mttn. (2) To:' valucb Ul'lietU!' for type(model)01e:quSj)r:l,eftl

(3)Ttis: urteertalnty representsan.exPandeduncertaIntY ellpt8uad 8; oppro'iimaltly Ul~ 1:16% l:onllcience tenl using3 CC\lelllgefactor/J1 k=2. ~

ve~;:By:r? InputBy: Reviewed By: -_- ....~~.~_ck_e_d_By:_. ......__._..

Remarks; ..... _
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DATE:
HGL Instrument Verification

6/212008 instrument No.: -"p::.t_-,---:-\ Location:
Type Analysis; []]SF; DNonBF; lX1Fs; DAbs.

Houston LVDT?:DYes; [KINo
Reading Resolution of Instrument: 0.000001

Instrument IdentificationlData Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer· Plezo mv psi psi psi Error(%)

Manufacturer Fugro 0.000000 0.0 -0.2 0.2 -0.06
Model Number F7.5CKEIN2/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 81212008 ---------
Date Due 6/212009 ___.__~H~_

Service Status In Service
Accept. Abs. or FS Error (%) 0.25 I X!Fs; I [Abs,

VerificationlStandard Equipment
Type PT(ANSI/NCSL APPROVED)

Manufacturer Eaton
Model Number UPS3000CC --
Serial Number A0813

HGL Instrument Number Tl
Date Verified
Temperature °c ;: OF ._---

Linear Regression, Uncertainty, & Error Summary

Correlation Coeff. IR2
) 0.999995309

Intercept (psi) -0.225296318
Slope (psilmv) 0.364374132

Verification (Calib.) Factor 0.36437413
Verification Factor Units pslfmv

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 XIFS; I lAbs. MTSL Yes; ~No

Upp r Limit

»>»> ---------- -----~. -...............~

- .-

Low r Limit

350.0

300.0

25B,O

200.0

15D.D

100,0

SO••

0.0

-50.0

p'I= o.~ 44mv-O. 253

/
./V

/
V

/
/'V

-:
1 • 2 0 J 0 4 0 5 0 6 0 7 0 60 9

0.300

0.200

0.101}

O.QOD

•••100

.().200

-0.300
0.0 50.0 1Qo.o 150,0 200.0 250.0 300.0 350.0

rtyp (m I) of equipment(2)Th() 'l" pp P typ Y ty

(3) Thisuncertaintyrepresents ~~uno.rtalnty expresse d as approldmal.lythe 95%confid.nce1eve\ usinga cov.rag. factorof1<"2.

Verified By: c..2 Input By: Reviewed By: CheckedB~:
File:

Remarks: ---------------------- -------- , -
----------------_. - --_.-..__ .

Uncertainity Budget Analysis For pt
Source of Uncertainty Value in psi Distribution Divisor Type Uncertainty (ul) u!' Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 1 0.0647 N 1.0000 A 0.0647 0.0042

Resolution of Instrument 0.0000 R 3.4641 B 0.0000
MO._

0.0000
Repeatability

--_._~..'---'
N 1.0000 A

Resolution of Standard #NIA R 3.4641 B -._--
--

Combined Uncertainty 0.0647 Coverage Factor 2 for 95% confidence level.

Excanded Unc:ertaintv (Best Measurement Cacabilitvl3 0.129 psi
$ Thise alion follows.the a reach re$entedb A2LA notthal jeall used in uncertain caicutancnstl.e. STDEVofthe Mean. is value is unt ue to a eee
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