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Cone Number A15F2.5CKE3S1788Operator Albert Fonseca

CPT Data
CPT Number C-2321SA

Oate and Tin 04-Jan-2008 12:50:51

Location Exelon Victoria, TX

Client MACTEC Elevation 65.90 Water Table __-----'-N.:..=O'-----__

Coord. North 13397149.37 Coord. East __----=2=..:6'-'-11.:....:1'-"8=.:.2.'-'--17'--
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• 7· silty sand to sandy silt

8 - sand to silty sand

1 - sensitive fine grained

• 2 - organic material

clay

• 4 - silty clay to clay

.5· clayey silt to silty clay

• 6 - sandy silt to clayey silt 9· sand

• 10 - gravelly sand to sand

• 11 - very stiff fine grained (*)

• 12· sand to clayey sand (*)
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='~5- Job Number 1907-0075

Operator Albert Fonseca

CPT Data
CPT Number C-2322 Location Exelon Victoria, TX

Date and Tin 10-Jan-2008 08:17:04 Cone Number A15F2.5CKE3S1788

Water Table NO

CPT DATA

Client MACTEC Elevation 62.19
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1 - sensitive fine grained .4- silty clay to clay .7- silty sand to sandy silt 10 - gravelly sand to sand

.5- clayey silt to silty clay 8 - sand to silty sand .11 - very stiff fine grained (*)

.6- sandy silt to clayey slit 9 - sand .12. sand to clayey sand (*)

Robertson et al. 1986 * Overconsolidated or Cemented
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CPT Data - DISREGARD
Job Number 1907-0075

Date and T 08O---"-.Ja=n=-2=0'--=0--'-8_-----'-'12=:-"-.39=.c..:36 Cone Number A15F2.5CKE3S1788

Exelon Victoria-TXLocationCPT Number C-2323s

Albert FonsecaOperator

Client MACTEC Elevation NO Water Table NO

Coord. North'-'----__..:..::N=O _ Coord. East =N--'-O _ Check: Verify:
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1 - sensitive fine grained

• 2 - organic material

.3- clay

.4 - silty clay to clay

• 5 - clayey silt to silty clay

• 6 - sandy silt to clayey silt

• 7 - silty sand to sandy silt

8 - sand to silty sand

9 - sand

• 10 - gravelly sand to sand

• 11 - very stiff fine grained (..)

• 12 - sand to clayey sand (..)

V lume 2, ~lAts1l~fWW~986 .. Overconsolidated or cre1B~nl{;d'f155 DCN# E~~t\P~ of 1



Exelon Victoria-TX

Cone Number A15F2.5CKE3S1788

Water Table __--:-;-=- _

Location

08:23:49

CPT Data

Elevation 65.67

Coord. East __2_6_19_6_5_0._5_6__

Date and T 09-Jan-2008

CPT Number C·2323SA

CPT DATA

Operator Albert Fonseca

Client MACTEC

Coord. North"-'-------=-13=-4.:..:0'-'-4=.;25:..:7...:.::.2::..::0'-----_

Job Number 1907·0075

1 - sensitive fine grained .4 - silty clay to clay

• 2 - organic material • 5 - clayey silt to silty clay

• 3 - clay • 6· sandy silt to clayey silt

• 7 - silty sand to sandy silt

8 - sand to silty sand

9 - sand

.10 - gravelly sand to sand

• 11 - very stiff fine grained (*)

• 12· sand to clayey sand (*)

Va ume 2, ~1ilrtSb'i\&i~ftP.~ 986 * Overconsolidated or <fmtU~~dlf155 DCN# E~~~ of 1
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-lU, IGR'D 5'Ilf Job Number 19.07-0.075 CPT Number C-2323SA Location Exelon Victoria-TX 

Operator Albert Fonseca Date and T D9"-·""Ja""'n.!...·2:::.:D~D'""8_.......:::;D8::..::=23::..:;:49' Cone Number A15F2.5CKE3S1788 

Client MACTEC Elevation 65.67 

Coord., North 134.04257.20 Coord. East _--=2:..::6..:..19~6:.::5c.=.D:..::.5.=.6 __ 
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2, ~~~&{t!QQ~986 • Overconsolidated or (fljffi@riHhi>f 155 

• 7 - silty sand to sandy silt 
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• 112 - sand to Clayey sand (*) 
-----l 
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CPT Data
Job Number 1907-0075 CPT Number C-2324 Location Exelon Victoria, TX

Operator Albert Fonseca Date and Tin 20-Dec-2007 13:58:43 Cone Number A15F2.5CKE3S1788

Client MACTEC Elevation 63.58 Water Table ---------=..:..~

Coord. North 13406320.31 Coord. East 2622094.07 Check:
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1 - sensitive fine grained .4 - silty clay to clay .7 - silty sand to sandy silt .10 - gravelly sand to sand

• 5 - clayey silt to silty clay 8 - sand to silty sand • 11 - very stiff fine grained (*)

.6 - sandy silt to clayey silt 9- sand .12 - sand to clayey sand (*)

Robertson et al. 1986 * Overconsolidated or Cement d DCN# ~~~8M)f 1Vol - 5
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CPT Data
Job Number 1907-0075 CPT Number C-2328 Location Exelon Victoria, TX

Operator Albert Fonseca Date and Tin 04.Jan-2008 08:20:00 Cone Number F7.5CKEW2IB 1498

Client MACTEC Elevation 65.62 Water Table NO

Coord. North 13395274.28 Coord. East 2609720.08 Check~ Verify:
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1· sensitive fine grained .4- silty clay to clay .7- silty sand to sandy silt .10 - gravelly sand to sand

• 2 - organic material .5· clayey silt to silty clay 8 • sand to silty sand • 11 • very stiff fine grained (*)

.3· clay .6· sandy silt to clayey silt 9· sand .12· sand to clayey sand (*)

Robertson et al. 1986 * Overconsolidated or Cementfld
- Pa e 4U of 155
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CPT Data 
~-=--=------- CPT Number C-2328 Location 'Exelon Victoria. TX 

Operator Albert Fonseca Date' and Tin 04-Jan-2008 08:20:00 Cone Number F7.5CKEW2JB 1498 

Client MACTEC EI'evation 65.62 Water Table ---..:.:.!"-----

Coord. North 13395274.28 Coord. East 2609720.08 
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1 - senslUve fine grained . 4- silty clay to clay . 7- silty sand to sandy slit . 10 - gravolly sand to sand 

. 2- organiC material . 5- clayey sHt t.o silty clay 8 - sand to silty sand . 11 - very stiff fine grained (*) 

. 3- clay .6- sandy silt to clayey slit 9 - sand . 12 - sand to clayey sand (") 

986 • Ove;rconsolldated or 
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CPT NUMBER: C-23035
JOB NUMBER: 1907-0075

FUGRO GEOSCIENCES, INC.

DISSIPATION TEST DEPTH:
DATE:

80.1 FEET
18-Dec-2007
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CPT NUMBER: C-2303s
JOB NUMBER: 1907-0075

DISSIPATION TEST DEPTH:
DATE:

82.3 FEET
18-Dec-2007

FUGRO GEOSCIENCES. INC.
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CPT NUMBER: C-23038
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FUGRO GEOSCIENCES, INC.
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CPT NUMBER: C-2311
JOB NUMBER: 1907-0075

DISSIPATION TEST DEPTH:
DATE:

58.0 FEET
06-Jan-2008

FUGRO GEOSCIENCES, INC.
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FUGRO GEOSCIENCES, INC.
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CPT NUMBER: C-2312
JOB NUMBER: 1907-0075

DISSIPATION TEST DEPTH: 51.9' FEET
DATE: 03~Jan-2008

FUGRO GEOSCIENCES, INC.
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JOB NUMBER: 1907-0075

DISSIPATION TEST DEPTH: 100.1 FEET
DATE: 08-Jan-2008

FUGRO GEOSCIENCES, INC.
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Average Arrival Time (sec)
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Average Arrival Time (sec)
o 0.02 0.04 0.06 0.08 0.12 0.14 0.16

0

5

10

15

20

25

30

35

g 40
Ql
lJc 45III....
III
i5
Qi 50
~...
l-
E 55....g
Ql

~;: 60

65

70

75

80

85

90

95

100

I
, I I , I I I .:
, I I , I I I ~

: : : : : : : ~

1 j j l 1 ~ \ ~
I I' I' I ~·- - - - i -- -- r -- --i -- -_ .. -- --- "'1- -------- -i" -- -- -_ .. -- r"" -- -_ .. -- ::

! 1! ~ 1 ! !
_______ c + + + j__ ---------+-------------r--------------t--------------!I

l : : : : : : ~, , , , I , I ..

.........................--~ ---- .. --- --l-"" -_ .. -- -~ .. -- --- .. -_ .. f--" -- ,- -_ .. --- .. ---~- -- ---- --} .. -- -- -- -- ~:

: : : : : : : ~

: l 1 1 : : : ~
r I I I I I 1 .:

-- -- ~ ----..:. J- ---- ---- -L .. --- -- -----1----- --- --J-- -_ .. -- ------L-_ .. -- -1---- -_ .. ~: : : : : : : ~
, I , I 1 , I ~: : : : : : : ::: : : : : : : ::
, I I I. I I :._ - ..; -1-- .. ..; - :- --:--------------r ------------- ---- ---- -;--------..------r -------------..~
I I I I I I :.
I I I I I I ~

I I I I I I :.
I tit I'.:
, I I I It:.
I I I r I I ~

·-- --- '" - - ------ f ------- -- -- .... - - ....:- --- ------ -----r-----------.... -- f - ----- --- ---- -1- - - - ........ - - .... ----:-- - - -- -- -- _.... - -- t -- --- -- -- - -- --;~

: : : : : : : ::
I I I I I I I ~
I I I I I I I ~

I I I I I I I ;.
I I I I I I I .:
I I I I I I I ;.
I I I I I , I .:- - - .... -~ - - -- - - -- i - - - ----.-- - - - _.... i- ---- ~ ------ -- -r--'"-.... -- --_.... --- ~---------------:- ---_ ........ - ._ .... -- -r---------.... ----r------------_.... ~
I t I I I I I :.

: : : : : : : ::
I I I I I I I .;
I I , I I I I :-
1 I I I I I I ':

·------ -....------f-------------- ~--'" ---.... --------~--------------t--.------------~-- --------- - -~ ---'" -~--------~ --------------~~
I I I I I I , .:
I I I I I I , :-
r I I I I I.:

: : : :: : ~
I I I I' I:'
I I I I I I I .;

---- --"- --- --- -- t ~ -- -----. -. - -- -:- ---- -- -.;. - ---- -1- ---- ~ '" '" ~"' •• - '" -t - --. - - - - - - - - --,- '" -- '" ~ - '" - '" '" '" - - -1- - --- -- '" - - --- t - -- - '" ---- --- --~
: : : : : : : ~
t I r I I I I :.
I I I I I I I .:
I I I t I I I :-
I I I I I I I .:
I I I I I I I :....----------- '" f- -------'" --_.-~---------------r -------------- f-'" _. -_.-------i--------- ------r---- ---_.---t-----_. ----M --i
: : : : : : : ~

l : 1 : ! : : ~
I I I I I I I '.· ~_1 M .: "'~ M _ '" '" _. _1_. _• '" ~_ '" __ •_. "'. __ ~ ___ ___ _ ~ '" '" ~

: : : : : : : ~
I I I I I I I ~
I I 1 I I I I ~

I I I I I I I :'
I r I I I I I ~: : : : : : : ~

· "'. - - -- - -- - - - - - t - - - -- -_•• M - - - - -1- -------- '" ---- -1-. --. -_. ---- --- f - ---- ----- --- -,- --- '" - - -- -- -- - -1- -- -- ------ -- - t - -- ----- -- --- -~
t I I I I I I ~
I I I I 1 I ~: : : : :: ~: : : : :: ~

·-- - - - -- -- - '" '" - - +'" - '" - '" '" - - - - - - - - -:- - '" '" -- - --- --- --~ - - - - - - - - -- - - - -+-- - - - - - - - - - -- -~- -- - - - -- - -- - - - -~ -- - - -- - - - - - - '" - ~ - - ----- - - '" _.... - ~
I I r I I I I ~
I I , 1 I , I ~.

I I , , I I I ':
I I , 1 I I I :.
r I I , I I I ~

: : : : : : : ~
.................................., .! ~ ,., ! ,., J l , , ! ~.........................•................'~

AVERAGE ARRIVAL TIME VERSUS WAV.EFORM TRAVEL DISTANCE
C-2323sA



Volume 2, Rev. 0 - 7/18/2008 Page 56 of 155 DCN# EXE808

Vertical Component Shear Wave Interval Velocity (fps)
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APPENDIX A

FUGRO PENETROMETER TIPS DATA - TYPES FCKE

F7.5CKE
SPECIFICATIONS LOADCELLS F5CKE F10CKE F15CKE

A15F7.5CKE
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
Repeatabi lity %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.

,"'-
1-1'-;\

-~/~---------------------------------------------
"---J\J
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TYPE F7.5CKEWN

DIMENSIONS

SHAFT </>36

SHAFT </>43.8

CONE BASE AREA

SLEEVE AREA

.0 FACTOR

SPECIFICATIONS

(mm2
) : 1,500

(mm 2
) : 20,000

0.59

CONE PLUS SLEEVE LOAD CELL

- FULL SCALE RANGE (kN) 75

- OVERLOAD CAPACITY (kN) 200

=,.,

NOTES:

I. ,I
CONE </>43.8

SLEEVE </> 44

Alternative Filter Location

CONE 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

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

'''-,'1'-;"\-CC:/;;---------------------------------
8
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TYPE F7.5CKEGN

~ ---., BRASS RINGS

[(l lil-±-.I-==~~

CERAMIC
INSULATOR

SLEEVE ¢ 44

I I
I. .1

CONE ¢43.8

NOTES:

DIMENSIONS

CONE BASE AREA (mm2
) : 1,500

SLEEVE AREA (mm2
) : 20,000

a FACTOR 0.59

SPECIFICATIONS

CONE LOAD CELL

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

CONE PLUS SLEEVE LOAD CELL

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

PORE PRESSURE TRANSDUCER

- FULL SCALE RANGE (Mpa) 5.0

• BURST PRESSURE (Mpa) 12.5

ELECTRICAL CONDUCTIVITY

• FULL SCALE RANGE (S/m) 1.0

- MAXIMUM RANGE (S/m) 5.0

1. LOAD CELLSITRNSDUCERS MAY BE CALIBRATED FOR LOWER RANGES

2. UNEQUAL SLEEVE END AREAS

3. SUBTRACTION TYPE

4. ALL DIMENSIONS IN mm

5. BUILT-IN AMPLIFIERS

6. SLOPE SENSOR INCORPORATED

7. THREADED END: EXTERNAL. M28 x 2

t:fi;!,
-(;. I':,~'-------------------------------------------'01,/
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TYPE F7.5CKEN

DIMENSIONS

SHAFT </>36

CONE BASE AREA (mm2
) : 1,500

SLEEVE AREA (mm2
) : 20,000

SHAFT ¢o3.• a FACTOR 0.59

~L- SPECIFICATIONSNr-

0 SLEEVE <i> 44 .cONE LOAD CELL

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

CONE PLUS SLEEVE LOAD CELL
::lL- ~~.,.

1""""1' - FULL SCALE RANGE (kN) 75I
I 160" - OVERLOAD CAPACITY (kN) 200
I, ,I

CONE 043.9

NOTES:

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

"n0~-\61;)----------------------------------------
10
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APPENDIX B

FUGRO'S DEPLOYMENT SYSTEMS
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APPENDIX C

ZERO READINGS
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D
C

N
# E

X
E

808

CPT Date Cone Type Cone SIN Tip Start Tip Stop Sleeve Sta Sleeve Sto Piezo Stan Piezo End Slope Stan Slope End
C-2301S 02-Jan-2008 F2.5CKEW2/B 1701-1788 0.033911 0.025065 0.002551 -0.0059 -0.001484 -0.004622 0.01109 0.010677
C-2301SA 02-Jan-2008 F2.5CKEW2/B 1701-1788 0.029175 0.0271 -0.001294 -0.006144 -0.002617 -0.005762 0.011129 0.011003
C-2302 05-Jan-2008 F7.5CKEW2/B 1701-1498 0.005432 0.004801 0.002441 0.00175 -0.00166 -0.001563 0.045367 0.043424
C-2303s 18-Dec-2007 F2.5CKEW2/B 1701-1788 0.031543 0.029948 -0.001624 -0.007894 -0.001631 -0.005599 0.010938 0.010664
C-2304 17-Dec-2007 F2.5CKEW2/B 1701-1788 0.028674 0.026408 -0.004517 -0.010132 -0.003848 -0.006185 0.011074 0.010586
C-2305 19-Dec-2007 F2.5CKEW2/B 1701-1788 0.027563 0.028239 -0.006311 -0.007487 -0.004639 -0.004753 0.010703 0.010703
C-2306 19-Dec-2007 F2.5CKEW2/B 1701-1788 0.030945 0.029215 -0.002637 -0.007975 -0.007432 -0.00459 0.010602 0.010781
C-2307 17-Dec-2007 F2.5CKEW2/B 1701-1788 0.025464 0.025024 -0.008728 -0.010742 -0.003584 -0.006185 0.010781 0.010469
C-2308 06-Jan-2008 F7.5CKEW2/B 1701-1498 0.004871 0.003174 0.003052 0.001953 -0.00166 -0.001465 0.048582 0.065091
C-2309 19-Dec-2007 F2.5CKEW2/B 1701-1788 0.027112 0.024089 -0.006238 -0.012288 -0.004346 -0.006934 0.010906 0.010508
C-231 0 19-Dec-2007 F2.5CKEW2/B 1701-1788 0.029773 0.027547 -0.004333 -0.008911 -0.003701 -0.005697 0.010848 0.010625
C-2311 06-Jan-2008 F7.5CKEW2/B 1701-1498 0.003564 0.00415 0.002441 0.002401 -0.002617 -0.001465 0.043184 0.045169
C-2311A 07-Jan-2008 F7.5CKEW2/B 1701-1498 0.007947 0.007853 0.006824 0.006592 -0.001758 -0.001563 0.044211 0.046367
C-2312 03-Jan-2008 F7.5CKEW2/B 1701-1498 0.007837 0.003825 0.005798 0.000936 -0.001953 -0.00166 0.043984 0.045234
C-2313 20-Dec-2007 F2.5CKEW2/B 1701-1788 0.030615 0.02596 -0.003552 -0.011393 -0.00377 -0.006966 0.010828 0.010469
C-2314 19-Dec-2007 F2.5CKEW2/B 1701-1788 0.029297 0.026611 -0.005054 -0.010213 -0.004443 -0.006152 0.010742 0.010508
C-2315 07-Jan-2008 F7.5CKEW2/B 1701-1498 0.010376 0.006999 0.007495 0.004801 -0.001563 -0.001432 0.045859 0.043021
C-2316 08-Jan-2008 F7.5CKEW2/B 1701-1498 0.011951 0.009521 0.009485 0.00647 -0.00166 -0.001465 0.045918 0.048789
C-2317 07-Jan-2008 F7.5CKEW2/B 1701-1498 0.009766 0.009155 0.007214 0.006429 -0.00166 -0.00166 0.043887 0.042852
C-2318 20-Dec-2007 F2.5CKEW2/B 1701-1788 0.025854 0.026978 -0.007495 -0.008545 -0.005332 -0.006217 0.010664 0.010586
C-2319 20-Dec-2007 F2.5CKEW2/B 1701-1788 0.026379 0.024658 -0.007227 -0.010742 -0.004648 -0.005371 0.010664 0.010599
C-2321S 04-Jan-2008 F2.5CKEW2/B 1701-1788 0.032861 0.030314 0.003174 -0.001953 -0.001924 -0.004753 0.011375 0.011081
C-2321SA 04-Jan-2008 F2.5CKEW2/B 1701-1788 0.030566 0.026978 -0.001099 -0.006429 -0.004189 -0.005273 0.011797 0.011497
C-2322 10-Jan-2008 F2.5CKEW2/B 1701-1788 0.031079 0.031657 0.001904 0.000854 -0.003438 -0.004948 0.01125 0.010703
C-2323S 08-Jan-2008 F2.5CKEW2/B 1701-1788 0.027893 0.02832 -0.002661 -0.003947 -0.006172 -0.007617 0.01082 0.010703
C-2323SA 09-Jan-2008 F2.5CKEW2/B 1701-1788 0.03269 0.029134 0.003967 -0.001465 -0.001924 -0.00485 0.011094 0.011133
C-2324 20-Dec-2007 F2.5CKEW2/B 1701-1788 0.028076 0.024414 -0.006372 -0.008179 -0.005234 -0.006445 0.010703 0.010625
C-2328 04-Jan-2008 F7.5CKEW2/B 1701-1498 0.007397 0.005046 0.006323 0.002523 -0.002148 -0.001563 0.042414 0.06849



Volume 2, Rev. 0 - 7/18/2008 Page 66 of 155 DCN# EXE808

FUGRO CONSULTANTS, INC.

January 24, 2008
Report Number 1907-0075

Mactec Engineering and Consulting, Inc.
7041 Old Wake Forest Road
Suite 103
Raleigh, North Carolina 27616

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

CALIBRATION VERIFICATION REPORT
FOR SEISMIC PIEZOCONE PENETRATION TESTING

EXELON TEXAS COL
VICTORIA, TEXAS

MACTEC PROJECT #6468071777

Dear Mr. Auger:

6105 Rookin Road
Houston, Texas 77074

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

\ "'"

please find enclosed herewith the calibration verification results for the instruments used in the above
iC referenced project. The data has been reviewed and has undergone the appropriate QA/QC process.

These post calibrations checks were performed on cones F7.5CKEW2/B 1701-1832, F7.5CKESW2/B
1701-1788, and F7.5CKEW2/B 1701-1498. Post calibration checks on cone F7.5CKEW2/B 1701-1831
which was damaged attempting to perform a CPT through drill pipe.

Fugro's conoe pen'etrometer manufacturing and calibration procedures include ISO 9001, ASTM 05778-
2000 and European cone penetrometer standards. Cone penetrometers are tested and calibrated for the
following: 0

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

Electronic Calibration
• Temperature effect
• Pre and Post test voltage readings (zeros)
• Full scale output load readings
• Pore Pressure transducer calibration
• Slope indicator calibration

Calibration Verification Methodology

Manufactured and calibrated according to ISO 9001, the calibration values of the electric cone
penetrometers used for this project were verified before and after fieldwork utilizing the follOWing A2LA
and/or ANSI/NCSL approved verification systemso

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, P.E., PMP
Page 2 of 4 - Job Number 1907-0075

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

Load cell:
Calibrated by:
Calibration date:
Load cell model:
Capacity:
Indicator:

rm (Up To 20,000 Ibs.)

Load cell:
Calibrated by:
Calibration date:
Load cell model:
Capacity:

Indicator system
Interface (A2LA approved)
March 9, 2007
1211EX-10KB, Serial No. 113655
10,000Ibs.
Interface 9820-000-1, Serial No. M2635

Geotac
Applied Technical Services (A2LA approved)
November28,2006o.",J. Mo.-C'ch J4}.:lDOg
560K
50,OOOK

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.

-@------------

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

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

Load cell: 
Calibrated by: 
Calibration date: 
Load cell model: 
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Indicator: 

Tip (Up To 20,000 Ibs.) 

Load cell: 
Calibrated by: 
Calibration date: 
Load cell model: 
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Indicator system 
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March 9, 2007 
1211 EX-10KB, Serial No. 113655 
10,000Ibs. 
Interface 9820-000-1, Serial No. M2635 

Geotac 
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Pore Pressure Transducer 

Digital Pressure Indicator 
Calibrated by: GD Sensing (ANSIINCSL approved) 
Manufactured by: Eaton 
Model number: UPS 3000CC 
Serial number: A0813 
Calibration date: September 15, 2006 

Cone Penetrometer Temperature 

Digital Thermometer 
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Model Number: 
Serial Number: 
Calibration date: 

Houston Precision (ANSIINCSL approved) 
Cole Parmer 
Degi-sence Type K 
TD-001 
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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. 



Volume 2, Rev. 0 - 7/18/2008 Page 68 of 155 DCN# EXE808

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

Calculation Example

Load Increment, P1

Tip Reading
Tip Area, A= 15cm2

Tip Pressure

Tip Pressure Per mV

Tip Pressure Per Volt

Tip Calibration Valve

Temperature Calibration:

= 590 lb.
= 0.295 tons
= 35.2 mV
= 0.0161 sq. ft.
= P1/A = 0.295/0.0161
= 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-300 seismograph manufactured by Geometries, Inc. The
accuracy of the time readings of this instrument was verified before and after field work utilizing following
A2.LA and/or ANSI/NCSL approved verification systems.

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

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

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

Calibration date: February 28, 2007

Frequency Counter, 120 MHz, 1 Channel
Manufactured by: Insetek God Will Instruments
Model number: GFC - 801 OH
Serial number: CF 871549

Calibrated by:
Calibration date:

Transcat Calibration Services (A2LA/NCSL approved)
February 28, 2007

Seismograph Verification Methodology

The function generator was connected to the input of the seismograph and frequency counter. Sine wave
signals were generated at 10 Hz intervals from 10-100 Hz. The seismograph was manually triggered for
each frequency and the data stored in standard seg2 seismic data format files, one frequency per file.
Each file was opened with 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 yo'ur 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.

~.-k/C: ,
Recep Yilmaz V ~
Senior Vice President

RY/jm

1 CD Enclosed

-@----------------~----
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CALIBRATION
CERTIFICATES
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-rn.4"'I~"~@CALIBRATION
I:"'I~I SERVICES

CERT1FICATE OF CALffiRATION
NVLAP LAB CODE

200730-0

Customer: FUGRO CONSULTANTS LP
6100 HlLLCROFT
HOUSTON. TX 77081

CertIRA Nbr: 5-V2023-1-1
Manufacturer; EZ Digital, me

De$crfplion: OSCILLOSCOPE
Model Nbr: OS-5020G
Serial Nbr: 3080209

IDNbr:

PO Nbr: D1l1

CustomerNbr: 1-525293-000

Date Received: Feb 28, 2007
DaleC!llibrated: .feb 28, 2007

Next Calibration: Feb 28,2008
Calibration Proc: I-AC10468-0

Item Received: Out OfTolerance
Item l\etllrned: Limited Calibration

For calibration data, see,SuppI¢rnental Report for RA NbrS-V2023-1-1
Temperature: 72~F t 22.2°C ' Re,lliti'velI'umidlty: 47%

Tl1lIl:lI:It CllillrllliM I..abcacau:riClMfthcas ..lJII1~ uelr~i. UII1PUara v,;;:h lSOmlC l'J01S!200S. Accnld.ikd ardnlicN~wiUWs.ll:aIl.I!f.Scopocf kIT~"liWalIdIbylkc ~ftr1b& A=editina BDdfc.toea andCcr1f6ca16Nllllb«on lhiaCenlrlcll&atc...UlnlioA. An"md&I~~ ",MC,.u.=ca~hnUan_ CIS'WIftd by tht'lalb'.~ are Qo:llaIlWow.' .

T~\ Pllbf1;IICl11•. u ltppl~"llA~ lalDPl,lIa:o wlllIlMl'Cq\,Il"mcal.lOtIS09OQI:1QQ(I.1SO 1816"". ANsvNcs.LZS4Gol994. ~tcIOOand ISO 10012·1"1. "Wta:J(JCCirfp:llZlDacruaJly,lhI:,ceplrar\CIu,I ol'loc::FR11. 'OCF1UOAtp.' vd.NQ"".Iawlba
Q'taroJ.

Tna.:sI\lliQIlllUIlIa"IIllI~I&M~.rolIUW~raIheN.tioMllnaiNIaDf~IlIIIT~C}llST).~NadoN!~OlClnQIDrCUJctlflfRC).~DOIAe:I'taq:tllr.eduticmlllths klftII,UClllJl1ItllUidbcWcfo(NMl'atorlbfl')c:MW'llblcCO*tiUCOl
~IIDUrIo!WIhY.Clfao;qll.d1~tII ..~rMIInl~caral.lAU.nli"lyfCllrCII~f1tbtc~1:II~"1lIIdInl.& tN:lIJlCdtt\i:Pllhat~1ry.blh&rq:Dtcdmclll.l'mlCnIJlIIIlllblUltnblMllaltMTRU:lIlreQlif)'.1diJn.il:lbtlltbIl'ICnr
"v(ft'.

e.-,st.JICDl'lbatMirkpa(Ghpa.t."lUiftlllillCllJ""TI'MD1.u.d.a •.,.llab1ol'ot~ LtbanUlIy........illRla.... In..~cl\bilCl1Untf.wJl\olwbdllW.

ThcfISUlucllllhl. r.,anrdaNaalywlhellimAllbnlOlotl&llQl.lIIlJ hd«cmdnabl\r"or*M'Ia~b'J*tnJlotlldIl\'lddl1Cl1ll1ftO.n~ ....kiI&Ian"'_Il~pabliWGllpdfiCllifN.

"IIAlIWrtbillGllh6nbclpcfM8Cd.c.,.....Mriq.IafCllCCdlintrrllio(l(rOlll'otCDllrl·tW;rpa.certUndla1ris_i\nI:..ldala~Nllal.thccnalNklb.t.,._CICima&IIIII1.'Q'~r;aaG~kw,:l(t-Z.).ClI\bf.IJon.IL.4:1't'Ult~tlUI\Ibte
IloVlllJe:llI1b1l1beI~L la lNilldG cbt"llr~pIh1lsNd spcdIic:diCd:l. UmttitiCftll litWI: l1IISIotlJlb IaaaNalw_dctallalIAlbonwAlIka.n'. operaAM\i iutr\ac:dcm. An,)'.allnlbctor~I*C&l'I CUM.""it loolfriR nlol,.iTlcIlemlc:e.M any lilnc (01l1Min,. iLtCllibrUim.

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

&um
5346'
T.EMP02

MBnurqeturer

Fluke Colporatio'n
Oakton Instruments

5520A-SCl100
35710-10

~,

Multifunction Cal. wI Scope Op
RHi"temperature Datalogger

~

03/1312006
0112512007

03/3112001
01131fl008

Traceability Numti~n

F3094007
6-V10A4-I-l

~

1181 Bri~mQre

Houston, TX 77043
By: Jimmy Shipley

J!adJjtT Rg.P9mjbtc·

1181 Bi'ittmore
HOUSIQI1" TX 77043
713-465-4399

~-*dr
Michael A. Sublett Dote

Lab Manager

Certificate •Pa~e 1of 1

To cec.... your calibration ,..cords, log on kl www.coltrokonllna.com
Fo, oU of your oroduct, reooir. and calibration needs. col Tronscal 011.800.828.1470.

NVLAP LAB CODE 
200730-0 

CERT1FICATE OF CALmRATION 

Customer: FUGRO CONSULTANTS LP 
6100 HILLCROFT 
HOUSTON. TX 77081 

CertIRA Nb.: 5-V2023-1-1 
Maauracturer; EZ Digital, mc 

Dcmfplioa: OSCILLOSCOPE 
Model Nb.: OS-5020G 
Serial Nbr: 3080209 

IDNbr: 

I'ONbr: 0111 

Customer Nbr: 1-525293-000 

Date Receival: Feb 28, 2007 . 
DIIcQlllbrated: Feb 28. 2007 
Nell ClillbratiOll: Feb 28, 2008 
Callbl1llion Proe: I-AC 1 0468-0 

lte ... Received: Out Of Tolerance 
Item ~.tl1'Dd: Limited Calibration 

For calibration data, see.SuppI¢mcntal Report for RA NbrS-V2023-1-1 
Temperature: 7loF 122.2DC . Re.hiti've·tIumidity: 47% 

_c.J __ ......,.. .... _ ....... ..a_ .. __ lSIl/IIICllOl"' .. i._ .......... ~wl ............. ...,. .. _ ............ .,. ... ..-of .. A_"'Ialf·t.op""'ec. ...... _"'IIoI.c.nI_" 
~ NI,~ .... ..r.lWaI!Mdi.nIld~J.rIJldW's..._.........' . 
'_IIIII .. II' ..... 'l'Pl ................. Io...,.... ........... _"I1O.clln_.""llI"'4'.AiinNtst~I"..Q50_ .... BOII01 .. I'I!1.·_,...t1foj-, ............. .rIOCFlUI.IClCFUlA"..' .... NQ,\.., ..... ......... 
_ .. D_ .... _ .... .......,.XO{IlI ................. If __ O{_ .... T.....,lJj)St).~ __ o..il"CcaIoIII\C1ICl.i(D ___ " .. _GIIIl ___ \W .. __ =" ... _ ... __ ... _ ....... ___ ~.r ... -, .. ..,.--.. __ 1bI..-ac ... "_IIy._IIIo_oI __ '_b ... ' ......... "'"T_lrcIlir ... i> ... il .... ", .. h 

-""'_ ... _ .......... _iMl .. T_ ....... _ .. ---. """-................. ..-.-.c ... _ ... __ 
1ttot .......... ,.,..,., ... ...,.IMI ... IIII...,tt ...... ., ........... " ... IIIl.:r ............ "" .. IIIIt.....,...I .................... IlIt ......... ,. ....... ~ .... 

.tJl .. liMWM ........ ,....., ... ...-lrIeNa • ..., ___ tIIiInrr ............................ ..,.. .......... U......,. ................ l.t) ........... """'~1. OlfIlt .... Il ... :ltuIl ..... .-.... 

....".",., ........... ___ lJ .. w._.........,.. ........ ~ ..... LiIIka_ ...... tl. __ ........ WI.U._~.,.....~ "-' ...... erarruw.CMI ...... _it .. 6inllllW'l.r ....... Il ...... ~j&,IoI ..... 

Nates: Limited Calibration: "Limitations on this Cl:1libration arc: Sweep time is +/·6%, and Frequency is +/. 10%, approved by 
(Brent Lawrence, 0212812007)." Risetime measurements are calibrated traceable, not accredited. 

AmIt 

5346 

T.EMP02 

~ 

M.nurgslarsr 

Fluke ColJlOrat ion 

Oaklon instruments 

/181 Bril1more 

Houston, TX 77043 
By: Jimmy Shipley 

II'Ipdel 

SS20A-SCIIOO 

35710·16 

~. 

Multifunction Cal. wi Scope Op 

RHii'einperature Dataloggcr 

II S 1 Brittmore 

HOllstQf1., TX 77043 
713-465-4399 

~ I!!!!..D!Js Trambirity NUP'~iJ 

03/1312006 03/3112007 FJ094007 

0112512001 01131(2008 6-VIOA4·I·I 

~~--*'tLi-
Michael A. Sublett "' .. 

Lab Manager 

Certificate· Page l of 1 

To ace .... you, collbrcfion ",cord$. bg on It> www.coltmkonlln9.ccm 
For oa of vow product. repair. and col'b,atI~n n..,~. col Tronocal 01 , .!OO.62S. \ 470. 
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1;:~-rnA"~"'e. CALIBRATION
.~ ....~. SE:RVlCES

SUPPLEMENTAL REPORT FOR S..V2024-2-1

CALIBRATION LAB DATA AS FOUND I AS LEFT

RA Nbr:

Description:

Customer:

Calibrated:

Date Due:

Service Type:

5-V2024-2-1

Frequency Counter, 120 MrI2;,.1 Channel

FUGRO CONSULTANTS LP

Feb 28,2007

Feb 28, 2008

86

Mfg:

Model:

Serial:

PO Nbr:

IDNbr:

Calibration Proc:

lnstek Good Will Instruments

GFC-80roH

CF87.1549

Dr 1.1

NONE
I-AC17~52-0

Description

Frequency Accuracy

Setpoints Accurat;y Low Umit I High Umit As Found I As Left I~ Uncertainty (k=2;·:I:), W~.

Frequency Accuracy

input Sensitivity

10.000000 MHz ±( 12 PPM Rdg) 9.9.99880 10.000120 10.000007 MHz "~:~;;':~':'.t::;"~~:.:I:."·':':' "':' ~ .!:., .:4 .'. '':

';':~~'.:~=(~::':: ~:~.. '~~' ·t, "10 Hzto 10 MHz < (15.mVnns)

IOMHzI04~·MHz < (20.mVrms) x '"
'~'. '. :"·:~:i~~:?:=~·~t·.~·l~:~ ~.~.~~:r: ... I P

',': ::'. "~:;j~~:t.~~~:~: "';::?'./.i ;..•..f"., P

p

p

p

p ~~i.1:~~;x~c.::~:'~; ~:)..:, ......
: ' ..

~:::~~~~:

. "':_'{.,:.:":C($

40 MHz to 80 MHz < (35 mVrms)·

80 MHz to 120. MHz < (50 mVrms)

'.':': .' /;:.,~. ::?:r:1it~~~h-~:~:;'.:: <'::,:: {.~: I P

..... :' .::(~~:~:'~:'I::~~' :":Y\ ~~l' ,:~! I P

p

p

p

p

¥i!-~.i~:~i·· ;,', ::. :':": '; .

f~~~:';~~'~:~;:' ..:.:..::: '... :.. : .

". '~!:'''' ':r .:~-J.

..:.... :: ..::;..;

When uncc;rtainties are provided, the uncertainty only includes the measureJ:n~I1Jpr~cess!lJlddoes 110t include uncertainty contributions oft.he instrument under· test.
Field npt applicable. Calibration Lab D.ata Report - Page 1 of 1 RA Nbr: 5-V2024-2-.1
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TRANS01T® PAGE 1

I ~ "n~
II PICK LI~

16:05:11 02/2$/07
PL Ruri 852'503

CALISAATION SERVICES ·n;ST & MEASUREMENT INSTRUMENTS

1181 BRITTMOORE
SUITE 600 OlV202300
HOUSTON TX 77043

Ship FUGRO CONSULTANTS LP Order 02/27/07To: 6100 HILLCROFT 3-/09/07
HOUSTON TX 77.081 DSNYDER MSUBLETT

C6/Cust
01/0000525293

P.O. No
D1l1

Order No
V2023/00

Ship Via
UPS GROUND

WH
OS·
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YftANS01T® CALIB~ATI'DN
.... . SERVICES

Tt'&/IUl Wlll~iD 1#1 dtldaenl tM1ftQ:IbiJtlyatiU ibllllanlludl LllIIbcHI'\cilIIl JtI!lIitu!cor:SfaDdlnlsand TcdnJloIYCNWt1c.-1hCINatIaaalIe-rdl Caail.rCumdl(1fR.C).Cftll Clhcc lupl_1aIl..11lII' IntcmlLiaallMlllllllnl bcdiCl CNMl,), IWWMCllII\Inl'" c:c.UUom.1
CTulcdinlll&tbmlllli.'ClC'-'CCCI'IIli~rIAl!lcirNl\llntJlllr.li~aan:canLl.rll\otrPt:.rQllbnlliCill,orll)'~ ..ccnalll'llln_..u.. Thupa:if1cpl&hRlnlc:catrililyrf(lN:rrrondd~lsaIlU.. i"lMic~atIhtTr&l'llCDlClcililyllllJlAlniWiltUlcte(ot
ICVictr

For calibration data, see Supplemental Report lor RA "Nbr 5-V2024-2-1
Temperature: 72°F /22.2°C Relative Humidity: 47%

TnwaJ c.lih,.uCl:\lA~ .,eblllln .Ddilal lid (CIIIIl1l.a CDlllpllanca wiIh ISCIIEC 11025:2005. A=cdllell1mubn~l*forf'lltd 1t1ll1ln """ t..b's~c( /l=ldiIlQoQ 1Mlfllliulcd boy lhlI ~atl:M AQ:fCIiriDa BcxI)"J LoI6MdCuttliQlt:nma. Ol\ U1t=cOlniltCILI 0(
cantmicrL Any~b.ClaanllCCn:llikdallN.UMnocooven:dby1halLlb.'lI.scoPIIIUII"lwlD\ll.· .

T II:..I caJibntlOr.:JI:" IpplU-ablr. uct-dCiltDCd in campUlMlI';lb lIaA nlq'irClllCnborlSO «xl1:2DOO. tsDiSt6949. ANSIlNCSL 1540.199of. Q$.l)O(Jl)md.,1SQ 10012·"'1. wta 'IflCCUlcd~nt! 1hclllq'liftqcn~llI'lDCFlU I. lDCFUOApp. 8 UId. NQA,.lmc."..,.....
C&*I'lclC'Reai.b nt-v.tri purnmcd aN rNIl1~"'.t4~TfUUQ1'~Clc....IIIl1!Io.rcc lIuJleCllnn. 1.I!w'a&Dry~ UIlaI ill \hi pcrfomIACI or Ibt. CIIttndM~ *..", Ml~.
'nw~1la 111 \IWr; nJlD"nlU 1lII1~&tJ'bC 1\!ll.,4ll!libnllclllW'1ci&ul.,1I\lI 't=dctCrtniGltAJo l)I'in .. ""' oI'taWilo:i:lupccU\, DW InlldtVllrilIno.nIb'__ IbonbacdNo tb'lDINlJ'lCIWI'Dp&lblllbcrJ Il(lCl:lncalou..

AUl:llilfttlMs}...N_JlEtrannMI wift..lftlCIDNIIShPillfl"CftIICI1I,~"Iklorr_~tIl,Ilrll! tl"JNIl..\bIAdYllIl\il~li1nlC\l.\III_~QQtot.,UncdWslillbMbeleslilIftIWII.t.9.$ ""l1Qltnd-a.lCftI (kW2), c.lI~lteo "a4';1 ~P,lall\,IJo!:I'~ble
~4cect lMIUW;~ utlli1hilllhfEIW.l:Il~J1ulHi~hcdllpecilicilioa:L Umh.llQallc-.tMU*Dratlinll'lIiMWltfllcLlllCd inWtflU\ll....vcr'.l npdl&\&in~D1lL k'lllllnltctnrrllCtgnQDtA&IC.I!"ilIaIln(llllllarlDICRlla'&ttnY~(oI~ UGill'brtllon.
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NYLAP LAB CODE
200730-0

Customer Nbr: 1-525293-000

Date Received: Feb 27, 2007
DateCallbrated: Feb 28,2007

Next Calibration: Feb 28,2008
Calibration Proe: l-AC17352-0

Item Received: In Tolerance
Iiem Rewmed: In Tolerance

FUGRO CONSULTANTS LP
6100 HILLCROFT
HOUSTON. TX 77081

S-V2024-2-1
Instek Good Will Instruments
Frequency Counter, 120 MHz, J Channel
GFC-&OlOH
CF87 1549
NONE
DIll

Customer:

CertIRA Nbn
Manufactnrer:

Description:
Model Nbr:
Serial Nbr:

mNbr:
PO Nbr:

~otesl

A!SClJ ManyfactYrer l'!.1Wl ~ Cal Dal. Duenal.. Iase.bUlty Numbers

5219 AgilentIHP/Agilent Tech 8902A Measuring Receiver 1112012006 11130/2007 1-496265449·1
5346 Fluke Corporation 5520A-SCIIOO Multifunction Cal. w/ Scope Op 03/1312006 0313112007 F3094007
J568 AgilcntIHP/Agilcnt Tech 11722A SensorModule. \OOk-2:6GHz 0313012006 03/3112007 \-27072570 I-I

IEMP02 Oakton Instruments 35710·10 RH!r~mp~rature Data!ogger 0112512007 0\/3112008 6-V10A4-1-1

CERTIFICATE OF CALIBRATION

~.

11.81 Brinmore
Ho~nqn.1){ 77043
By: JimmY Shipley

puiUry Rgparmb1$

118\ Brinmore
Houston. TIC 77043
713-465-4399

Michael A. Suble
Lab Managtr

Dat.

This certifJQta m:l:y nDl be rcprochi~ ~"pl in Cull. without \he \\tlllC'lllppra\'l1 oCTnnsclll. AddiliQnol lnfomution, irappiit::lble cuybt Includ&d on scp:at&~li).
FcemRI9 IIJM01~

Certificate· Page 1 of I

To ace.... your calibration records, log on to www.caltrokonlin...com
For 011 01 your product, lepoi" and calibration n....<Is, call Tronocol at 1.800.828.1470.
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TRANS01T®
CALIBRATION SERVICeS"7CS'T & MEASUREMENT INSlRUMENTS

3-5 VANTAGE POINT DR
ROCHESTER NY 14624

OlV202400

PICK LIST
PAGE 1

16:05:03 02/28/07
PL Run 852502

Ship FUGRO CONSULTANTS LP
To: 6100 HILLCROFT

HOUSTON TX 77081

Order

DSNYDER

02/27/07
3/02/07

MSUBLETT

Co/Cust
01/0000525293

P.O. No
DIll

Order No
V2024/60

Ship Via.
DO NOT SHIP

WH
01
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• American Association for Laboratory Accreditation

SCOPE OF ACCREDITATION TO ISO 17025:2005
& ANSl/NCSL ZS4O=H994

INTERFACE, INC.
7401 E. Butherus DrIve
Scottsdale, AZ 85260

LaVar Clegg Phone: 4809485555 ext 106

CALmRATION

Valid To: November 30, 2008 certificateNumber: 1991.01

In reeogniti011 ofthe suceeaatUl completion ofthe A2LA evaluation'process, accreditation is granted to this
laboratoty to pertonn the following calibratioll$l:

1. Mechanical

PlInllIIeterlEquipment Range Best Uncertainty1 (:1:) Comments

Force- Load Cells. (200 to 240 000) Ibf 0.035 % reading Load cells
Force TfIIIIsdueers (100 to II00) lbf 0.050 % reading

(240 000 to 1 (00000) Ibf 0.041 % reading

(1 10 500) tbf 0.040 % reading Free weights

(25 to ItOQ) lbf 0.030 % reading Actuated weights

(10 to 550) Ibf 0.021'% reading Actuated weights
(stainless steel)

(25 to 2000) gf omi) % Jl:S.ding Free weights .

Mass - Measure Transfer method using
Ioadeells

DeadWeight (1 to 25) Ib 0.0032%
(25 to IOO) Ib 0.0085%

~/Jv.~
(MLA Cert. No. 1991.01) 10/1812006 Page Jof2

5301 Budu!)'atowDPOre. SUIte350-1'rededck,MD21104-8373.~ 3010444'248 -J'p: 301-4ft29'14e
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n, Electrical-OC &; Low Frequency

.ParameterIEqulpment Range Best UncertaintY (±) Comments

DC Voltage- Measure (0 to 0.14) V 0.0026 % +0,2 flV SoWtron 7011
(0.14 to 1.4) V 0.0024 %+2J1V
(1.410 J4}V 0.0022 % +20 Il-V
(14 to 140) V 0.0022 %+200 !LV

DC Voltage Ratio (0 to 0.1) V 0.0007 %rdg+O.l f1VNItf Kelvilt-Varley
divider

Resistallce- Measll1'C (0 to 1.4)kD 0.0026 %+0.2 mn SoJartron 7071
(0.14 fD 1.4) len O.Q026 % +2 mO
(1.4to J4)kO 0.0026 %+20 mn
(1410 (40)kn 0.0028 % + 0.2 n
(140 to 1400) leO 0.0036%+20

I This laboratory offers commercial calibratiOll. service.

J "Best Uncertainty" is the smallest uncertlinty of messurement 1IIat ,a laboratoJY can achieve within its
scope of accreditation w~ perfonning more or less routine calibrations of nearly ideal measurement
sttmdanIs of nearly ideal measuring equipl!lent. Best cmcertIillties repnlSeIIt expanded Mcettainties
expressed at approximately the 95 % level ofconfideoc:e. usually using a coverage factor of Ie = 2. The
best mwertainty of a specifIC calibration perf'onned by the laboratory may be greater than the best
uncertainty dno to the behavior of the customer's device and to influences from tho circumstances ofthe
specific calibration.

-kuv~~

(A2LA Celt. No. 1991.01) 10l1Sno06 Page2of2
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e
CALIBRATION
CERTIFICATE

1991.01

ADVANCED FORCE MEASUREMENT

LOAD CELL-INDICATOR SYSTEM CALIBRATION CERTIFICATE
Customer : FUGRO GEOSCIENCES ,INC.
Address : Houston. TX 77074
Condition : AS FOUND &FINAL
Load Cell Model: 1211EX·l0K-B
Cap.acity . ; 10000 lbf
Inaicator Model: INTERFACE 9820-000-1
Excitation : 10 VDC

TEST CONDITIONS
TEMPERATURE: 75 of HUMIDITY: 30 %

S.D. :/I proce~ure: C-1761: 71644 ··P.O. : CREDIT CARD
Seria : 113655
Serial : M2635
Count-By : 1

TRACEABILITY
FORCE STANDARD : STD-18
STANDARD INDICATOR: BRD106

NIST #: 822/273975·06
NIST ifF: 496182

DUE:' 15·SEP-09

SHUNT CALIBRATION
Shunt KOhm

Tension
Compression 30.1

Reading
N/A lbf

6779 lbf

Connections

Internal

PERFORMANCE
TEST LOAD RECORDED READINGS 1bf

(lbf) Tension Compression
o 0

2000 199B
4000 3997
6000 5997
8000 7999

10000 10000
4000 4001o 0

TECHNICIAN : DATE :09-MAR-07

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

TELEPHONE (480)948-5555 . FAX (480)948·1924
F16·1070·1206 PAGE 1 OF 1

I) 
AOVANCEO FORCE MEASUREMENT 

CALIBRATiON 
C1:RTlFlCATE 

1991.01 

LOAD CELL- INDICATOR SYSTEM CALIBRATION CE.RTIFICATE 
Customer: FUGRO GEOSCIENCES.INC. 
Address : Houston. TX 77074 
Condition : AS FOUND & FINAL 
Load Cell Model: 1211EX-I0K-B 5.0. '* proce~ure: C·1761 : 71644 ··P.O. : CREDIT CARD 
Cap'ac1ty . : 10000 lbf 
Inijicator Model: INTERFACE 9820-000-1 
Excitation : 10 VDC 

TEST CONDITIONS 
TEMPERATURE: 75 of HUMIDITY: 30 % 

TRACEABIlITY 

Seria : 113655 

Serial : M2635 
Count-By : 1 

FORCE STANDARD : STD-18 
STANDARD INDICATOR: BRD106 

NIST #: 822/273975-06 DUE:· 15-SEP-09 
NIST 'II: 496182 

SHUNT CALIBRATION 
Shunt KOhm Reading 

Tension 
Compression 30.1 

N/A lbf 
6179 lbf 

PERFORMANCE 
TEST LOAD RECORDED READINGS lbf 

(lbf) Tension Compression 

o 0 
20QO 1998 
4000 3991 
6000 5997 
8000 7999 

10000 10000 
4000 4001 

o 0 

TECHNICIAN :---f~~,"""",-=---1 Josh Smith 

Connections 

Internal 

DATE :09·MAR-07 

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

TELEPHONE (480)948-5555 . FAX (480)948-1924 

Fl6·107D·1206 PAGE 1 OF 1 
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CERTIFICATE OF CALIBRATION

Manufacturer: Geotac
Model No: 560K
Customer PO No.: L-2416

Customer:
Fugro Consultants LP
6100 Hillcroft
Houston, TX 77081

Certificate Number M503691-1

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

Location of Calibration:
Applied Technical Services, Inc.
1049 Triad Court
MMietta,GA30062

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

Date ofCalibration: November 28, 2006
Temperature: 70° F
Condition Received: As Found Data Only

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

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

The reported expanded measurement uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing a confidence level of
approximately 95%. ATS maintains, wherever possible, at least a 4:1 Test Uncertainty Ratio. Statements of compliance, where applicable, are based on test results
falling within specified limits with no reduction by the uncertainty of the measurement, unless otherwise allowed by procedure.

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

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

Thi~ certificate shall not be reproduced except ill full, without the permission of Applied Technical Services, Inc.

Notes: Gage Factor = -2.1826mV/V

Calibration Equipment Used::

Model: Tinius Olsen Super L Desc.: Universal Testing Machine ·ID No.: ATS-01226 Cal Due Date: 2/11/2007

1 ....

Calibrated by: Christopher A. Gerlach
Senior Calibration Technician

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

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

CALIBRATION DATA SHEET Page 2 of 2----
Customer: Fugro Consultants Purchase Order No.: L-2416

--=~~-------
Item Name: Load Cell w/o Display Asset No.: 129739 ATSReferenceNo.: M503691-1-----:.:....;;;..-"-------
Manufacturer: GeoTac Model No.: 50Klbs Proc. No.: 521 Rev.: 5
Serial No.: 129739 Calibration Date: 11/28/06 Calibration Due Date: 11/28/07--:.-...;..;------
Reason For Service: l2J Initial Calibration o Due For Calibration D Repair and Calibration

Equipment Used: ATS-01226

Calibrated By:

Due: 02/11/07
Due:------
Due:------
Due:------
Due:------

Universal Testing Machine

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

(SEE NOTE) READING READING
g Lbs Lbs Lbs mV Lbs

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

Excitation (Before) 10.0000VDC
Excitation (After) 10.0000VDC

Zero (Before) 0.000
Zero (After) 0.000
Gage Factor -2.1826mVN

* Indicates out of tolerance readings.

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

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

ATS 538, 05/03
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ADVANceo FORCE MEASUREMENT

In"'CE!r'faCE!

LOAD CELL CALIBRATION CERTIFICATION

Klbf

HUMIDITY: 30 X EXCITATION: 10 VDC

CUSTOMER ; FUGRO CONSULTANTS INC.
ADDRESS ; Houston. TX 77081 .
CONDITION: AS FOUND &FINAL S.D. #: 78664 P.O. #: L·2563
MODEL: FT451·50K SERIAL: 129739 BRIDGE: A CAPACITY: 50
PROCEDURE: C·1257
INPUT RESISTANCE: 376.3 OHM OUTPUT RESISTANCE: 354.7 OHM
ZERO BALANCE : 0.166 %RO

TEST CONDITIONS
TEMPERATURE: 74 of

NIST~: 822/273338·06NIST : 512727
NIST : 512727 .

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

SHUNT CALIBRATION
Shunt

(:I: O.OU)
Tension . Kohm
Compression 60 Kohm

Output
.00000 mVIV

-1.46285 mVIV

Straight Line
Conversi on .

.0000 Klbf
33.650 Klbf

DUE: 15·MAR-l0

Connecti on$*

-Out to +Exc
·For models wired with +Sense. -Sense. or ·Seal leads. resister cOl1llect1ons
are actua11y to these leads in p1ace of +Exc. -Exc, or -Out rnpectively,

PERFORMANCE
RATED OUTPUT SEB OUTPUT

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

NONLINEARITY
.000 XFS

- .027 lFS
HYSTERESIS

.000 %FS

.045 %FS
SEB

:I: .000 %FS
:I: .022 .\'FS

STATIC ERROR BANO (SE6) • The baM of IIllxiDlllm deviations of the ascending and descendill9 callhration points fl'Olll a .best fit
stralqht line thrcugh zero OUTPUT, It includes the effects of IlOIILINEARIlY, HYSTERESIS. and nonreturn to MINIMUM LOAD.

TEST LOAD·
APPLIED ( Klbf)

a
10
20
30
40
50
20o

RECORDED READINGS (mV/V)
Tension Compression

. -:2~~~
• .86897

-1.30378
.1. 73876
-2.17387
• .85994
• .00018

:"

TECHNICIAN :_--:,;,-","""-_-=-_ Josh Smith DATE :14·MAR·OB

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

TELEPHONE (480)948-5555 . FAX (480)948-1924
FlHll·121l6 PAGE 1 OF 1
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I!'
CAI.lBAATI~
CERTIFICATE

1991.01

ADVANCED FORCE MEASUREMENT

LOAD CELL CALIBRATION CERTIFICATION

EXCITATION: 10 VDC

)
i

CUSTOMER : FUGRO CONSULTANTS INC.
ADDRESS : Houston,TX 77081CONDITION: FINAL S.O. #: 78664 P.O. #: L-2563MODEL: FT451·50K SERIAL: 129739 BRIDGE: APROCEDURE: C·1257
INPUT RESISTANCE: 374.7 OHM UUTPUT RESISTANCE: 353.0
ZERO BALANCE :·0.386 XRO

TEST CONDITIONS
TEMPERATURE: 75 of HUMIDITY: 30 X

CAPACITY: 12.5

OHM

Klbf

TRACEABILITY
FORCE STANDARD : 5TO·22
STANDARD INDICATOR: BRDI06
TEST INDICATOR : BRD300

SHUNT CALIBRATION

NIST!: 822/2.75431-07NIST : 512727
NIST : 512727

DUE: 15·SEp·ll

Shunt
(± a.OU)

Tension 60 Kohm
Compression Kohm

Output
1.46154 mV/V

.00000 mVIV

Stra i ght Li neConversion
33.590 Klbf

.0000 Klbf

Connections*
-Out to ·Exc

·For models wired with -Sense. ·Sanse. or ·SCal leads. resistor cOIInections
are actually to these leads 1n place of ~Exc. ·Exc. or -OUt respectively.

PERFORMANCE .

TENSION
COMPRESSION

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

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

NONLINEARITY
·.073 .%'FS
.000 XFS

HYSTERESIS
.066 XFS
.000 XFS

SEB
± ,044 XFS
± ,000 XFS

STATIC ERROR IWID (SED) • The band of maKlmum devlat10ns of the ascending and descending cillibratiOll points frCfll a bilst fit
straight line through zero OUTPUT. 1t Includes the effects of I«Ill.INEARHY. HVSTERESIS, and nOllreturn to MINIM LIWI.

TEST LOAD
APPLIED ( Kl bf)

0.0
2.5
5.0
7.5

10.0
12.5
5.0
0.0

RECORDED READINGS (mV/V)
Tension Compression

.00000

.10868

.21743

.32609

.43489

.54411

.21779

.00026

TECHNICIAN ~ JoshSm1th DATE :14·MAR·OB

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

PAGE 1 OF 1
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Sensing
Calibration Report 060915A0813

Digital Pressure Indicator
for

Fugro Consultants LP
6100 Hillcroft

Houston, TX 77081

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

Page lof 6
Model Number: UPS3000CC

Serial Number: A0813
ID Number: XPE-OOl

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

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

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

The calibration procedure C5-125 Revision 0 satisfies the requirements of AN51/NC5L 2540-1-1994, ISO 9001.
Iso/lEC 17025:1999 (El, NIST Handbook 150, and MIL-STD-45662A.

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

Approved by: Sharon R. Ellis
Calibration Technician

',' ..:: .'., ~.

Calibrated by: Joseph P. Balliew
Calibration Technician

General Electric Company
10311 Westpark Drive
Houston, TX 77042
USA

T 713 9750547
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 W5-27

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 instrumentwas not adjusted prior to the above data being recorded. An asterisk denotes a point
that is out oftolerance.

General Electric Company
10311 Westpark Drive
Houston, TX 77042
USA

T 713 975 0547
F 713 975 6338

Calibration Report 060915A0813 
Digital Pressure Indicator 

for 
Fugro Consultants lP 

6100 Hmcroft 
Houston. TX 77081 

Date of Issue: September 15. 2006 

As Found Calibration Data 

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

Applied Uncertainty 
psi psi 

0.00 O.OE+OO 
124.6680 1.4E-03 

249.579 2.7E-03 
124.6680 1.4E-03 

0.00 O.OE+OO 

Page 2 of 6 , 
Full Scale: 250 psi gauge 

Medium: nitrogen 

Displayed 
psi 

0.00 
124.70 
249.65 
124.65 

0.05 

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

• 
General Electric Company 
10311 Westpork 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 Found Calibration Data

Calibration Date: September 15, 2006
Calibration Standard: PC-67, WS-12, and W5-27

Page 3 of 6
_Full Scale: 100 psi gauge

Medium: nitrogen

Applied
psi

0.00
49.8390
99.9320
49.8400

0.00

Uncertainty
psi

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

Displayed
psi

0.00
49.80
99.88
49.76

0.00

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

t,

!
j

•
General Electric Company
10311 Westport< Drive
Houston, TX 77042
USA

T 7139750547
F 7139756338
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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 I As Left Calibration Data

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

I

I
I

\.

I"
I

I
I
I

I..

Applied
psi

0.0
124.6700

249.580
374.330
499.070
249.580

0.0

Notes: The instrument was not adjusted.

UncertaintI,J
psi

O.OE+OO
1.4E-03
2.7E-03
4.1E-03
S.5E-03
2.7E-03
O.OE+OO

Page40f 6
Full Scale: 500 psi gauge

Medium: nitrogen

Displal,Jed
psi

0.0
124.7
249.6
374.4
499.2
249.6

0.1

General Electric Company
10311 Westpork 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 left Calibration Data

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

Page 5 of 6
Full Scale: 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
1.4E-03
2.1E-03
2.7E-03
1.4E-03
O.OE+OO

Displayed
psi

0.00
61.80

124.65
186.55
249.60
124.65

0.00

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

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

T 7139750547
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
Calibration Standard: PC-67, WS-12, and WS-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 adjusted prior to recording the above data.

(:

•
General Electric Company
10311 Westpork Drive
Houston, TX 77042
USA

T 713 975 0547
F 713975 6338
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National Voluntary
laboratory Accreditation Program

SCOPE OF ACCREDITATION TO ISO/IEC 17025:1999

GE Infrastructure Sensing
10311 Westpark Drive

Houston, TX 77042-5312
Mr. Kenneth A. Ko1b

Phone: 713-975-0547 Fax: 713-975-6338
E-mail: kenneth.kolb@ge.com

URL: bttp://www.gesening.oom

CALIBRATION LABORATORIES NVLAP LAB CODE 200491-0

NVLAP Code: 20/AOI

MECHANICAIJ

NVLAP Code: 20/M08
Mass

ANSI/NCSL 2540-1-1994; Part 1 Compliant

Calibration ofPrimary Piston Gauge Masses

Range

1mgto 17 kg
1 mg to 1.2 kg

Best Ullcertainty (±)
Relative to Indicated Vallie note1

5.0 X 10'6 but not less than 0.5 mg
5.0 x 10'6 but not less than 0.5 mg

Remarks

Substitution - Mechanical
Substitution - Electronic

Calibration ofSecondary Piston Gauge Masses

1 mgto 8.0 kg

1 mgto 1.2 kg
1.2 kg to 8 kg

2.0 x 10'$ but not less than 0.5 mg

2.0 x 10'5 but not less than 0.5 mg
2.0 x 10-$ but not less than 43 mg

Substitution - Electronic

Direct Reading - Electronic
Direct Reading - Electronic

2006-01-01 through 2006-12-31

Effective dates

Page 1 of4

For the National Institute of Standards and Technology

NVLAP,01 S (REV. 2004,1 Q·31)

I
i
1•I
I
I
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National Voluntary
Laboratory Accreditation Program

CALIDRATION LABORATORIES

THERMODYNAMICS

NVLAP Code: 20/T05
Pressure

Pneumatic Pressure using Primary Piston Gauge Ilotel

NVLAP LAB CODE 200491-0

Range

-100 kPa to -1.38 kPa

-16 kPa to 16 kPa

1.38 kPa to 1.4 MPa
1.4 MPa to 7 MPa

7 MPa to 21 MPa
21 MPa to 104 MPa

Best Uncertainty (:.1:) ofReading I/ote 1

1.0 x 10-5 but not less than 0.07 Pa

1.1 x 10'5 but not less than 0.034 Fa

1.0 x 10.5 but not less than 0.07 Pa
1.1 x 10-5but .not less than 2.8 Pa

1.1 x 10'5 -/- 1.9 x 10.7 per MPa
3.5 x 10.5

Remal'ks

Negative Gauge Mode

Differential Mode

Gauge Mode /late"

Gauge Mode Ilote"

Gauge Mode
Gauge Mode

Pneumatic Effective Area Detelmination using Primary Piston Gauge I/ote 2

Range

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

Best Ullcertainty (:.1:) ofReading Ilotes 1, 7

8.8 X 10'6
8.3 X 10-6

1.0 x 10.5+ 2.4 X 10.7 perMPal/ote3
1.0 x 10-5 +4.8 X 10-7 per MPa note3

3.37 x 10-5

Remarks

Pn.eumatic Pressure using Precision Transducer I/ote
2

Range

oPa to 133 Pa
-16 kPa to 16 kPa
-100 kPa to 17 MPa

Best Uncertainty (:.1:) ofReadillg I/otel

0.133 Pa
5.0 x 10.5 but not less than 0,035 Fa
6.5 x 10,5 but not less than 0.22 Pa

Remarks

Absolute Mode
Differential Mode
Gauge Mode /lotd

2006-01-01 through 2006-12-31

Effective dates

Page 2 of4

For the Nat/ana/Institute of Standards and Techn%gy

NVLAP·01S (REV. 2004.10-31)
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National Voluntary
Laboratory Accreditation Program

CALIBRATION LABORATORIES

Pneumatic Effective Area Determination using Precision Transducer 1I0t. 2

NVLAP LAB CODE 200491-0

20Pato 17MPa· 7.2 x 10-5 but not less than 0.05 Pa

Pneumatic Deadweight Tester Output Pressure Conformance using Precision Transducer"tJle2

Range

20 Pa to 17 MPa

Best Uncertainty (:!:) ofReading 1101... 1,8

7.5 x 10·s but not less than 0.053 Pa

Remarks

Hydraulic Pressure using Primary Piston Gauge 110102

Best Uncertainty (:!:) ofReading lIotos 1. 6 Remarks

SO kPa to 7 MPa
7 MPa to 140 MPa
14 MPa to 280 MPa
280 MPa to 500 MPa

2.5 x 10's but not less than 10 Pa
3.5 x 10.5

7.5 x 10-5

1.0 X 10-4

Gauge·Mode
Gauge Mode
Gauge Mode
Gauge Mode

Hydraulic Effective Area Determination using Primary Piston Gauge nole:1

Range

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

Best Uncertainty (:!:) ofReadilZg 1I0te
1

2.31 x 10-s
3.34 X 10-5
7:29 x 10-5

9.80 x 10-s

Remtzrks

Hydraulic Effective Area Determination using Secondary Piston Gauge tlote
2

70 kPa to 140 MPa

2006-01-01 through 2006-12-31

Effective dates

Page 3 of4

7.2 x 10-5

For the National Institute ofStandards and Teclmology

NVLAp·01S (REV. 2004·10-31)
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National Voluntary
Laboratory Accreditation Program

CALIBRATION LABORATORIES NVLAP LAB CODE 200491-0

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

70 kPa to 140 MPa 7.5 X 10.5 but not less than 50 Pa

1. Represents an expanded uncertainty using a coverage factor, k =2, at an approximate level of
confidence of95 %.

2. This capability includes on-site calibration service, as limited by influences ofoperating environment.
3. Component uncertainties are combined in quadrature.
4. For absolute mode, uncertainties increase by 1.33E +00 Pa, combined in quadrature with stated level.
5. For absolute mode, uncertainties increase by 1.88E +00 Pa, combined in quadrature with stated level.
6. For absolute mode, uncertainties increase by 1.31E +01 Pa, combined in quadrature with stated level.
7. Calibration process may include the use oftransducers to measure small differential pressures.
8. Conformance evaluation ofDeadwei.ght Tester output pressure compared to indicated pressure.

2006-01-01 through 2006-12-31

Effective dates

Page 4 of4

For the National Institute ofStandards and Technology

NVLAP-01 S (REV. 2004·' 0·31)
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T "'I~"AT®CALIBRATION
I~ SERVICES

NVLAPLABCODE
200730-0

CERTIFICATE OF CALmRATION

Customer:

CertIRA Nbr:
Manufacturer:

Model Nbr:
Description:

Serial Nbr:
IDNbr:

FUGRO CONSULTANTS INC
6100 HILLCROFT
HOUSTON. TX 77081

5-V8842-I-l
Cole-Parmer
8528-40
ThelTIlometer, Type K

C95005824
TDOOI

Customer Nbr:
PO Nbr:

Date Received:
Date Calibrated:

Next Calibration:
Calibration Proc:

Item Rcceived:
Item Returned:

1-525293-000
F0200708

Nov 16,2007
Nov 16,2007
Nov 16,2008
l-AC22434-0
In Tolerance
In Tolerance

For calibration data, see Supplemental Report for RA Nbr 5-V8842-1-1
Temperature: 70°F /21.1°C TemplRH Asset: temp02 Relative Humidity: 33%
"ntf\.<CClll ColiUf1I\ioD lubomlnll.cs M\'e ~en audited qnd fowuJ in tlllnpliwu:c \\;lh ISOIlllC 11025:20tl5. AmcdjllUJ caJibrn1ions per(onnlld wilhin the Lob'll Scop: nrAcmdill:llion UI'It indlttlltod by lite~tC llfthe Atcn:diting Budy'J: l.1leo andCl.:r1ilicBlc Nunlbc:r OR lhilt Cc:rdriCllh: of
CaJibmlion. I\nYJnClUW'C1I1l:l\t.'l un lU\ lll.'CUlirl:d culibi.llion nDll:~v:orcd lly thAt Lab'" Sl:llpc In: Iloll:d b:lo\\'.

1"nJnllCllt c:alihl1ltlcllU.llllllpplicable, arc pertOn:n~ in ~lllllpliQQ\;Q: with ~\l: NCruirvmcnls nr 1$0 '.HlUl:200U. 1SOTS1694~, ANSJ/NCSL 2,540..1994, QS-!Xl(lQ and ISO 10012-1992., Whc:n :rpcciJicd4:QnlRl:tUllIJ)', \hI: ftqlUrcmcnl.'1 or lOCl-'R11. IllCfR,SU App. B"Gl1tl NQA-I I1flO also
lluvr:r.:d.

l'ron:u:al wUlmainlAln OMWcummt lbo, Inl:cllhilily nroll illt JWldArdl; 10 Ih&: Nolionlllln:llliulc o(SIOPC1anb andToehnolQaY (NlST)or Lhe NIlUorml~ Counllil orCar!AlJll (NnC). ar to Othl.T l'l:COjni=!nalional ar inta:maliarmJ ItaPdard bodillll (NMM. arlo mceXlll'Gbllt cmulitinlL'l
Cl~'UI~ in our l~hnl1llory, OfIlCCl.:ptctJ (wuJamen1aJ AnlJ/nrmllunlll,h).s1QI c::nnld,untll. ratio 1)'Jl'd orC!llib",lion. Ilr by t.'OmplUi5tln In con.'M:n.'lUllll\Dnlll1rdlL The lCJ*Uie palh o(tnlutibUlty Cordle reported D1C1wrernCU\ rcsulls iK rnoinWneda11he Tru.'Cc=lt fhcility OlId wI.vuililbiu IhaTo (IX'
r~vh.'W.

COnll'ldc r~ordsor\Vod:: p.nformcd arcmoil'lUlina.l byTtIJIl'CllllIlLl ora awilable (ori~l)n. LDbortulIY JtanlIanJI w:cc1 In tho per(onl\llncoortbl, 1:I1l1hr.l:~ion W'e wwnb:1ow.
The result.oc In lhis RpDrt relllle only 10 the: item callbrutecl or tt:lllceJ, ad the: ~Imninalioll orin crout aClolerane< is sp.:oo:[fi.; to Qoe h'\OCJcVs=ia1 no. rd'cnmccd abavc buod oa 1M D\ilnu(acwrcfspublished spec1ficulicw.

AlIl:lll;bntions hAvo been pedMiled \tdlll~ hDving II tcat uncarUllnty TIlllo orraur ormon= IUnc.:. 8f'CtltC1'Uum lite Wlil calibRltt.d. unl. othorwi~ZI(lU:cf. U~blliClbllYO b=1l~irDl.lctl4t a95 percent~~ Icvd lk.-2). C,UbfQtlan ata 4:11Ull pTtividllll1'1:llllCmBbic
c.mrWl1rnz lhallhe inslrWn~t b:within themllJluflclurcts publillhed .•~'CifiCCltiO"" Limitolinn... on ihc~Otthill in.mrmcnlrwdt:IDlb'ld. in tht! mMUrACtutUi! opcradns il1lltruclioas. My number or ractD~Cllfl causc II unit to ilrift ClutClrtol~ at any l1mc followina iLl cdibrutian.

Notcs: Unit meets all manufacturers specifications. When using the K type probe with the unit, the readings were: @O.O°C/
O.IOC @50.0°C/49.8°C @100.0°C/IOO.2°C

~ Manufacturer Model Description Cal Date ~ Troeeabllity Numbers

5072 Fluke Corporation 5500A Multi-Product Calibrator 5/712007 5/3112008 5-&5072-3-8

5342 Hart Scientific 1502A Thermometer, SPRT, ·200° to 96 8/21/2007 8131/2008 15-V54VR-I-1
5343 Hart Scientific 5626 Probe, Secondary Reference, PR 8/21/2007 8/31/2008 15-V54VR-I-I
KlTCW-11 Omega Engineering, Inc. Type-K Thermocouple Probe, Type-K 611112007 12/3112099 6-&KITCW-507-11

Cnlibrgted Rt· EndJity'Responsible:

1181 Brittmore
Houston, TX 77043
By: Thomas M. Laguna

1181 Brittmore
Houston, TX 77043
713-465-4399

This certificate may not be reproduced except in full, ,\ithoul the written i1pprovnl ofTrl1nSC:l;l AdditionDl infoml11tion,. irapplic:lblc m:l)' be included on scpnnue ~pon(s).

To access your callbrotion records. 100 on to www.coltrokonllne.com

FOO lJR20 SI02/Z007

Certificate - Page 1 of 1
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~.~-rnANSOfFl!l CALIBRATION
~·I'" SERVICES

SUPPLEMENTAL REPORT FOR 5-V8842-1-1

CALIBRATION LAB DATA AS FOUND I AS LEFT

RA Nbr: 5-V8842-1-1

Description: Thennometer, Type K

Customer: FUGRO CONSULTANTS INC

Calibrated: Nov 16,2007

Date Due: Nov 16,2008

Service Type: R6

Mfg: Cole-Panner

Model: 8528-40

Serial: C95005824

PONbr: F0200708

IDNbr: Tn 001

Calibration Proc: l-AC22434-0

Description

Temperature Measure

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

tif~~_~rr-a~)ltM

Type K (lTS90)

Units Conversion

-145.0°C I :1:( 0.25% Rdg +2 0c)

O.O°C I :1:( 0.25% Rdg + 1 0c)

450.0°C :1:( 0.25% Rdg + 1 0c)

900.0°C :1:( 0.25% Rdg + 1 0c)

1350°C :1:( 0.25% Rdg + 1 0c)

2462 of :1:( 0.25% Rdg + 1.8 OF)

-147.4 -142.6

-1.0 1.0

447.9 452.1

896.7 903.3

1346 1354

2454 2470

-145.2°C

-O.l°C

450.1°C

900.0°C

1350°C

2461 of .

~""~1"':!'Oliif~~li'ffil!l',g;--.1!
~:~~~~~~~~

~~~~~~~

~~1i'!fI~~i1ii;.~.:f<
~~~~:t~~~~~

.~~~~

~"M:1~'~~~mit.~~~~~.if.~;'~~~~~~"- ..:.~ ~~~
-r..tl:o':'l:~ ..A'I~~~::~-t.... -- -.......~,;. ... _

;S.'\\'!l11~f:fer-;5
~~~.."Ycrft

~~~~lfi~

~t~~~~

~1l~~~~~~

'~l~~~m.~~

Remarks:
Unit meets all manufacturers specifications. When using the K type probe with the unit, the readings were: @O.O°C/ 0.1 °C @50.0°C/49.8°C @lOO.ODCIlOO.zoC

When uncertainties are provided, the uncertainty only includes the measurement process and does not include uncertainty contributions of the instrument under test
Field not applicable. Cali~Jration Lab Data Report - Page 1 of 1 RA Nbr: 5-V8842-I-l
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QUALITY SYSTEM MANUAL

FOR

HOUSTON GEOTECHNICAL

LABORATORY

eRa

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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Fugro Consultants, 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

Fugro Consultants, Inc. 

ure 
Equipment Name 

S6C. Rev. 11 (07107107) Page 818·12 of 12 Quality System Manual 
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6710.dep
10-02-2007
11:21:31
1907-006710 .
AL

0.00 0.00 0.00· 1
F7.5CKESW1576
3 50.00 0.500 2.500 525.0o -0.00013 ~0.00119 0.00013 0.00400 -0.00006

2 -0.00013 -0.00119 0.00013 0.00400
4 -0.00013 -0.00119 0.00013 0.00400
6 -0.00013 -0.00119 0.00013 0.00400
8 0.01794 0.00013 0.00013 0.00262

10' 0.03737 0.00081 0.00013 0.00244
12 0.06181 0.00031 0.00013 0.00213
14 0.08025 0.00050 0.00013 0.00281
16 0.08677 0.00456 0.00013 0.00269
18 0.09328 0.01281 0.00019 0.00231
20 0.09980 0.02656 0.00013 0.00212
22 0.10631 0.09099 0.00019 0.00244
24 0.29775 0.15541 0.00038 0.00225
26 0.48094 0.21983 0.00038 0.00356
28 0.49413 0.28426 0.00006 0.00400
300.39231 0.34868 0.00019 0.00294
32 0.37288 0.41310 0.00031 0.00525
34 0.35475 0.47753 0.00000 0.00538
36 0.32225 0.54195 0.00000 0.00556
38 0.31706 0.60637 0.00006 0.00500
40 0.26138 0.62738 0.00006 0.00594
42 0.23619 0.62400 0.00013 0.00538
44 0.21856 0.60164 0.00050 0.00544
46 0.19506 0.57929 0.00050 0.00575
48 0.17344 0.53070 0.00019 0.00581
50 0.15519 0.48211 0.00075 0.00587
52 0.14296 0.43353 0.00075 0.00500
54 0.13073 0.38716 0.00013 0.00562
56 0.11850 0.34079 0.00050 0.00581
58 0.11916 0.29443 0.00062 0.00588
60 0.11981 0.24806 0.00044 0.00500
62 0.12047 0.22700 0.00019 0.00506
64 0.12294 0.22131 0.00006 0.00519
66 0.12406 0.20137 0.00006 0.00525
68 0.12094 0.19737 0.00075 0.00538
70 0.11187 0.19319 0.00156 0.00556

Page 1
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PRE JOB
CALIBRATION
VERIFICATION

PRE JOB
CALIBRATION
VERIFICATION
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· (

CALIBRATION CERTIFICATE

ApPLICANT FC] Houston Certifi'cate number FC071310 Page 1 of 1

SUBMITTED A Piezo Cone P.enetrometer Manufacturer Fugro Engineers B.V.

Device type CON.E, A15F7.5CKEW2/B. 70· bar Serial number 1701·1498

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

Force calibration
Calibration reference: 548 FRE.002
Procedure : FEBV.CAL.PRO.003 KALiBRATIE KRACHT
Title of channel<s): Cone and Cone+Fric.
Max. load 150 kN
Range Calibration range Sensitivity Zero load

From to Deviation output
1 01 . 75 kN <0.5% < 1.50 kN

I
Calibration uncertainty 0.3% 0.008 kN

PressOre test: .
.I Deviation from specified Alpha factor at 2.5 MPa I < 5 %1

Pressure calibration
Calibration reference: 3257-0001
Procedure: FEBV.CAL.PRO.004 KALiBRATIE DRUK
Title of channel : Pore 2
Max.lo"ad 10.5 Mpa

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

Range Calibration range Sensitivity Zero load
From Deviation output

'1 012.5 MPa < 1.0 % <0.28 MPa
I

Calibration uncertainty 0.6% 0.003 MPa
P.ore 2 transducer: Kulite HKM 150-70bar
SN : 7056-1-133

Range Calibration range Sensitivity Zero load
From Deviation output

1 0 115 deg < 10 % < 1.5 deg
Calibration uncertainty 1 % 0.5 deg

fdf 'th" tTvOlca va ues or IS [Voe 0 evce
Cone diameter (mm) 43.7 Pore 2 position . 2 Alpha factor 0.58
Cone area (square cm) 15 Sleeve length (mm) 144.7 Cone - Sleeve distance (mm) 14.4
Sleeve diameter (mm) 43.9 Sleeve area (square cm) 200 Cone - Pore 2 distance (mm) 6.0

TRACEABILITY The measurements have been executed using standards for which the traceability to primary and/or
(inter)national ~tandards has been demonstrated.

Calibrated by: Boer de, Kimmo Approved by: Sinjorgo, Gerry

Calibration date: 03/12/2007

Calibrate before: 27/11/2008

Template: 75CKEW2 70barOQ2 Updated: 8/11/200711:26:00 AM

Approval date:

CALIBRATION CERTIFICATE 

ApPLICANT FCI Houston Certifi'cate number FC07131 0 Page 1 of 1 

SUBMITTED A Piezo Cone Penetrometer Manufacturer Fugro Engineers B.V. 

Device type CONE. A15F7.5CKEW2/B. 70· bar Serial number 1701-1498 

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

Force calibration 
Calibration reference: 548 FRE.002 
Procedure : FEBV.CAL.PRO.003 KALiBRATIE KRACHT 
Title of channellsl: Cone and Cone+Fric. Pressore test : . 
Max load 150 kN .!Deviation from specified Alpha factor at 2.5 MPa 1 < 5 %1 
Range Calibration range Sensitivity 

From to Deviation 
1 01 . 75 kN <0.5% 

1 
Calibration uncertainty 0.3% 

Pressure calibration 
Calibration reference: 3257·0001 

Zero load 
output 

< 1.50 kN 

0.008 kN 

Procedure: FEBV.CAL.PRO.004 KAUBRATIE DRUK 
Title of channel : Pore 2 
Max. load 10.5 Mpa 
Range Calibration range Sensitivity Zero.load 

From Deviation output 
'1 012.5 MPa <1.0% <0.28 MPa 

I 
Calibration uncertainty 0.6% 0.003 MPa 
P.ore 2 transducer: Kulite HKM 150-70bar 
SN : 7056-1·133 

Tvpical values for this tvoe of device 
Cone diameter (mm) 43.7 Pore 2 pos ition . 
Cone area (square em) 15 Sleeve length (mm) 

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 0/0 < 1.5 deg 
Calibration uncertainty 1% 0.5 deg 

2 Alpha factor 0.58 
144.7 Cone - Sleeve distance (mm) 14.4 

Sleeve diameter (mm) 43.9 Sleeve area (square em) 200 Cone· Pore 2 distance (mm) 6.0 

TRACEABILITY The measurements have been executed using standards for which the traceability to primary and/or 
(inter)national ~tandards has been demonstrated. 

Calibrated by: Boer de, Kimmo Approved by : Sinjorgo, Gerry 

Calibration date: 03/1212007 Approval date; 

Calibrate before' 27/11/2008 

Template: 75CKEW2 70barO~2 Updated; 8/1112007 11 :26:00 AM 

CALIBRATION CERTIFICATE 

ApPLICANT FCI Houston Certifi'cate number FC07131 0 Page 1 of 1 

SUBMITTED A Piezo Cone Penetrometer Manufacturer Fugro Engineers B.V. 

Device type CONE. A15F7.5CKEW2/B. 70· bar Serial number 1701-1498 

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

Force calibration 
Calibration reference: 548 FRE.002 
Procedure : FEBV.CAL.PRO.003 KALiBRATIE KRACHT 
Title of channellsl: Cone and Cone+Fric. Pressore test : . 
Max load 150 kN .!Deviation from specified Alpha factor at 2.5 MPa 1 < 5 %1 
Range Calibration range Sensitivity 

From to Deviation 
1 01 . 75 kN <0.5% 

1 
Calibration uncertainty 0.3% 

Pressure calibration 
Calibration reference: 3257·0001 

Zero load 
output 

< 1.50 kN 

0.008 kN 

Procedure: FEBV.CAL.PRO.004 KAUBRATIE DRUK 
Title of channel : Pore 2 
Max. load 10.5 Mpa 
Range Calibration range Sensitivity Zero.load 

From Deviation output 
'1 012.5 MPa <1.0% <0.28 MPa 

I 
Calibration uncertainty 0.6% 0.003 MPa 
P.ore 2 transducer: Kulite HKM 150-70bar 
SN : 7056-1·133 

Tvpical values for this tvoe of device 
Cone diameter (mm) 43.7 Pore 2 pos ition . 
Cone area (square em) 15 Sleeve length (mm) 

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 0/0 < 1.5 deg 
Calibration uncertainty 1% 0.5 deg 

2 Alpha factor 0.58 
144.7 Cone - Sleeve distance (mm) 14.4 

Sleeve diameter (mm) 43.9 Sleeve area (square em) 200 Cone· Pore 2 distance (mm) 6.0 

TRACEABILITY The measurements have been executed using standards for which the traceability to primary and/or 
(inter)national ~tandards has been demonstrated. 

Calibrated by: Boer de, Kimmo Approved by : Sinjorgo, Gerry 

Calibration date: 03/1212007 Approval date; 

Calibrate before' 27/11/2008 

Template: 75CKEW2 70barO~2 Updated; 8/1112007 11 :26:00 AM 
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Calibration Verification Certificate

Device Type: Plezo Cone Penetrometer

Device Number: F7.5CKEW2/B 1701-1498
TIP CALIBRATiON
Tip area =15 cm2 =0.0161 112
Tip readings in mV

TIP
Load Load load/area Tip Cal Factor

Ib Tons tsf mV Mpa
0 0 0 0 0

595 0.2975 18.47826 35.3 50.1272162
6120 3.06 190.0621 363.9 50.0150484
8510 4.255 264.2857 505.6 50.0557325

10010 5.005 310.8696 595.3 50.0068526
15005 7.5025 465.9938 892.3 50.0099515
19985 9.9925 620.6522 1184.3 50.1849794

Tip
700

600

eoo
~ 400
~ 300.

200

100

o
o 2000 4000 LoalflOOO (Ibol 6000 10000 12000

FRICTION CALIBRATION
Sleeve area;; 200 cm2 = 0.2153 tt2
Friction readings in mV

Friction
Load Load loadlarea Friction Cal Factor

Ib Tons tsf mV Mpa

o
2.48848722
2.49629565
2.49870812

P.Pres.
Cal Factor

Mpa

o 0
230.6 0.50148415

1101.3 0.50281344
1548.2 0.50418884
2191.6 0.50635188
3286.3 0.50888987

o
207.8
414.3
827.8

o
1.207617
5.782629
8.151417
11.58848

17.464

o
5.4

10.8
21.6

o
0.26

1.245
1.755
2.495

3.76

tsf
o

.75
150
300

o
520

2490
3510
4990
7520

psi

PORE PRESSURE TRANSDUCER CAl.IBRATION
Serial: 7056-1-133
Pore Pressure readings in mV
Pressure Pressure Transducer

readings
mV

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

30 M78 0.973 -0,438
50 1.652 0.939 -0.984
75 1.681 0.981 -1.023

100 1.840 1.222 1.564
115 1.877 .2.011 3.210

Deviation
Tip
Friction
Piezo

mV
0.338
1.694
5.714

Mpa % Full Scate
0.0169 0.0338

0.000847 0.1694
0.014285 0.5714

TIP CALIBRATED BY GEOTAC (A2LAAPPROVED) 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 KTHERMOCOUPLE (A2LAAPPROVED)
Model # 8528-40, Serial # C95005824, ID # TD-001

Calibration Verified by: Dennis Stauffe~

Ch'ok'd By , R""p Yilm" d- Dale:

Date:

12/16/2007

12/16/2007
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DATE:
HGL Instrument Verification

12/16/2007 Instrument No.: ft Location:
Type Analysis: WBF; DNon':::B=F;--'LRJ~X:"'1FS; DAbs.

Houston LVOT?: DYes; LRJNo
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 -1.8 1.8 -~:P..1-_.- .- .......-.
Model Number F7.5CKE3SW2IB 35.300000 595.0 592.3 2.7 -0.01
Serial Number 1701-1498(Tip) 363.900000 6120.0 -6121.9 1.9 0.01

HGL Instrument Number ft 505.600000 8510.0 8506.4 3.6 -0.01
Excitation (V) 595.300000

..
10010.0 10015.9 5.9 0.02

Gain/Span Setting NA 15005.0
_.....

892.300000 .- 15013.8 8.8 0·9.:!..----Full Range Output (V) 1187.200000 19985.0 19976.4 8.6 -0.03
Full Range/Capacity (Ib) 33716

12/16/2007 -- .....
Dete Verified ... - -'--'- ...-....•

Date Due 12/15/2008
-----.~- - ....~ """.-.- _........._.-

Service Status In Service
Accept. Abs. or FS Error ('Yo) 0.1 I X!FS; I lAbs. '._'.-'-- . -- ..

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

-_..... ---" .........-
Type Load Cell (A2AL APPROVED) - ....__ .-.- ._--

Manufacturer Geotak - .... .__...... ...
Model Number 56OK .. ...-.".._-
Serial Number 129739

~~L
.- .... ...

HGL Instrument Number
I-- -- ._......

'''''' Date Verified
..._.......

f--"'-.' Temperature °C= OF .- _.......--
Linear Regression, Uncertainty, & Error Summary .-'- .-_......-. .-........--

Correlation Coeff. (R2) 0.999999325
.....- ._-_.....-

Intercept (Ib) -1.775423408
.. '-'-

Slope (lb/mV) - .....- ..
16.82797742

Verification (Calib.) Factor
--..... - .~.- -16.82797742

Verification Factor Units Ib/mV
..- .......'..-_. --Absolute Zero (V) .- ---Fioating Zero (V) .... ......

Combined Uncertainty (Ib) 1.145434402 -Coverage Factor 2
Expanded Uncertainty (lb) 2.290868805 -----
Max. Abs. or FS Error ('Yo) 0.03 I XIFS; I lAbs. MTSL Yes; I.25.JNo

ZlOOO.O20000.015000.010000.05000.0

upp!rLimit 1._......_+_......
i---- .._J i .....__

I ....
':'7<:.'1 ~-+--r-

R=---
LOWr Llmit

0.050

0.000

0.150

0.100

·0.150
0.0

.0.100

·O.OlO

Ibe 16.8zbornv.l.77l

'.

/
I /

..-
I I ./

/'
/'

/
V

.. ,.....---
/ lr 20 3 0 4·0 510 60 7 0

I

6000.0

2000.0

0.0

~OOO.O

8000.0

·2000.0

10000.0

12000.0

Uncertainity BUdget Analysis For ft
Source of Uncertainty Valuein Ib Distribution Divisor Type Uncertainty (Ui) ut Comments

Standard's Uncertainty N 2.0000 B-_...- -_...-,.- •••_M..... •

Abs. Error-STDEV 1.1454 N 1.0000 A 1.1454 1.3120
Resolution of Instrument R 0.0000

......_..-
0.0000 3.4641 "I-~ 0.0000 ---........---

Repeatability:l
_ ... M_.....•_. N 1.0000 A

Resolution of Standard #N/A R
_.__......

,..- 3.4641 B _...
.. -_. ......

Combined Uncertainty 1.1454 Coverage Factor 2 for 95% confidence level.
Exoanded Uncertainty (Best Measurement Caoabilitv\3 2.291 lb

(1) Thls. ea,ualion follows the approach presented Dy A2.LA. not that typically uSed in uncertainty calculations: i.e•• STOEV of the Mean. (2) This value Is unique !ortype (model) of equipment

Tlp1498.xls, 12·16-2007 1211712007

(3)ThI. uncertainty repr...n" an eXP~d uncertainty expr....d a. approximately the 95% confidence leval using a coverage !actor 01 k·2. .m..
R::2~:B_y_:_~ ~__. I_n_pu_t_B_y_: R_6_v_ie_w_e_d_B_y_: 0:-' By _&= _

FUGRO CONSULTANTS INC2000.2 (06/14/07)
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DATE:
HGL Instrument Verification

12/16/2007 Instrument No.: ft100 Location: LVDT?: DYes; I]]No
Type Analysis: []JBF; 0 Non-'=B=-=F;-';'-rLRJ"':"x':"'1 FS; DAbs. -------R-e-a-d-in-g-R-e-s-ol-u-tio-n-o-f-lnstrument: 0.000001

Instrument Identification/Data Instrument Standard Prediction Abs. Error FuJI Scale
Type Cone Penetrometer mv Ib Ib Ib Error(%)

Manufacturer Fugro 0.000000 0.0 -14.6 14.6 -0.09-
Model Number F7.5CKEW2/B 230.600000 520.0 512.9 7.1 -0.04--_._---_.

1701-1498 (Friction) 1101.300000 2490.0Serial Number 2504.5 14.5 0.09
HGL Instrument Number ft100 - 1548.200000 3510,0 3526.7 16.7 0.10- ______• __._•••w

___...__........ M _.........M_.M_._........ '0_.'-
Excitation M 2191.600000 4990.0 4998.3 8.3 0.05

Gain/Span Setting NA 3286.300000 7520.0 7502.3 17.7 -0.11--_......__.....- -_._-_.__.._~_.. .....-.........-.._--- --------- -......_.._.._..._-
Full Range Outp~t <Y.'!. -"'-"-

Full Range/Capacity (Ib) 16858 _._---- _..-.__....................- .-............-......-...-..- 1---._-_.._._.... .........__._......._-
Date Verified 12/16/2007-_........._....._----_.

Date Due 12115/2008---_._.._...-...........- ..._.............
Service Status In Service ----_..._...._-r-----....- .....

Accept Abs. or FS Error (%) 0.1 I XIFS; I lAbs,
_.~_...........~.......

Verification/Standard Equipment
Type Load Cell (A2AL APPROVED)

Manufacturer INTERFACE
Model Number 1211 EX-10K-B --' ---_...............- ... --'''-'''--'''--.'' ..-- '-"---"-"-'--"-'- ...~_..._--_._.-
Serial Number 113655

.,;·1 --- .
HGL Instrument Number ......;.,. _.

Date Verified ,-_.._---
Temperature °C= OF

Linear Regression, Uncertainty, & Error Summary -
Correlation Coaff. fR2\ 0.999971576 _.._.. ----_...- .. "'_'__00- ------_. -------_._.. ~ ... -.

Intercept (Ib) ·14.57516298 ..-----1--------_..- _.__ •....._...._.... ..__..........._--
Slope (Ib/mv) 2.287323639 _..........._.. _..-...............- ----_..... -......__._.-

Verification (Calib.) Fa~tor 2.28732364--......_--
Verification Factor Units Ib/mv

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

Combined Uncertainty (ib) 1.796528357
Coverage Factor 2 1---_._._..........

Expanded Uncertainty (Ib) 3.593056715
-----_.._--._----

Max. Abs, or FS Error (%) -0.11 I XIFS; I lAbs. MTSL Yes; ~No

1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 6000.0

I t i
v~::~- -j-'--

/"7
j

--_..·..··---i T· ,-----
-........__....._.t-._-

, I

¥'/ 1 II I

1I ' --,--
I I,

j LowerlLimit
I1

0.100

0.000

0.050

0,150

-0.150
0.0

-ll.100

-0.050

Ib ~ 2.2873mv- 4.5752

/V
I f----

./
/'

V-- /'
~- i

5 0 1

1
0 15'00 2 0 2 pi

I I

3000.0

0.0

2000.0

1000.0

4000.0

5000.0

·1000.0

6000.0

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

Standard's Uncartainty N 2.0000 B .....__._----
Abs. Error-STDEV I

• N .._________~.... ._----- _...-_..__......... _____M.__.._.
1.7965 N 1.0000 A 1.7965 3.2275

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
-.-_.• Repe~tabiliiY';

f-.-------- ._..,,~.._....... -_._...
N 1.0000 A ._--------

Resolution of Standard #N/A R 3.4641 Bf-_.- _.- r-'
._........_.. _.M._._.___.

------.-_...-
Combined Uncertainty 1.7965 Coverage Factor 2 for 95% confidence level.

Expanded Uncertainty (Best Measurement Caoabilitv)3 3.593 Ib
(2) This value 15 uniqUE! for type (model) of equipment.(1) This equation follows the tlpproach presented by P\lLA, not that typically used In uncertslnty calculations,l.e" STOEV of the Mean.

(3) This uncertainty represents lin expanded uncertainty expressed as approxtmately the 95% confidence level using 11 coverage factor of k=2. ~

Verified By: ~ Input By: Reviewed By: Checked By:
File:

Remarks: -------------------------------------..-...- ..-~. "._- ----==.=~_=~~

2000.2 (06/14/07) Frlc1498.xls, 12-16-2007 12117/2007 FUGRO CONSULTANTS INC
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DATE:
HGL Instrument Verification

12116/2007 Instrument No.: ..tP:.:.t -r-~ Location:
Type Analysis: WSF; o NonBF; liJFS; DAbS.

Houston LVDT?: DYes; liJNo
Reading Resolution of Instrument: 0.000001

Instrument Identification/Data Instrument St?lndard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv psi psi psi Error (%)

Manufacturer Fugro 0.000000 0.0 ·0.2 0.2 -0.04
~---~

Model Number F7.5CKEW2IB 207.800000 75.0 75.2 0.2 0.05- 1701-1576.7056-1-133 (Pie~o)
....-._-_...---

Serial Number 414.300000 150.0 150.0 .----_..~Q......_._- 0.01f--
HGL Instrument Number pt 827.800000 300.0 299.9 0.1 -0.02

~'-"--
...~_.-

- Excitation M -_............... _, ......
Gain/Span Setting NA1--.-

Full Range Output (V)
+--_.........-.._.....-. -

.. ~~._-_ ......~._......-_.
Full Range/Capacity (psi) 360

_.~.._._--_.. ..__....
Date Verified 12/16/2007 ---_...-.__.._----_....... -Date Due 12/15/2008

Service Status In Service
•.1-----..

Accept. Abs. or FS Error (%) 0.25 I XIFS; I lAbs.
-1---_.....-

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

,---------
Type PT(ANSIINCSL APPROVED) ---_.o'1--'-- Manufacturer Eaton --- -.- ._---

Model Number UPS3000CC ---------_........ .._-_._--1------._- .-
Serial Number A0813 f-._--..--........-- .... j ..------

HGL Instrument Number -""-1----------- -_._-_..........
Date Verified - _..._---- ..........__._---
Temperature °C= OF .__.__............. -_.....-

Linear Regression, Uncertainty, & Error Summary _._.-
Correlation Coetr. (R2) 0.999998775...._..._...

.0• ..._. --_.--
Intercept (psi) -0.152094883 .- ._.~ ......._---_._.

Slope (psi/mv) 0.362513539 _._-_....._._-
Verification (Calib.) Factor 0.36251354 -_...-.,-- "'---"---'Verification Factor Units

'-'
psi/mv

--~
_._-•...

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

Combined Uncertainty (psi) 0.03399576 -Coverage Factor 2 ......... ~.'

Expanded Uncertainty (psi) 0.06799152
Max. Abs. or FS Error (%) 0.05 I XIFS; I lAbs. MTSL Yes; ~No

350.0300.0250.0200.0150.0100.050.0

0.000

0.300 r----l;----;l-~-;-:-~'"""'T"--;---'"'il--
Upp~r Limlt I

0.200 1---+---+----1-1 ---\,--_+1_--+\ 1

\ I!0.1001----\---+---+---1---+----\---·1

~~,....~.===:::-+.=~-, -~~-~~~~J-
I I l \, i, l.0.1001----f---+---!----f----+---+----1

i I I
1 i

.0.2001---+---l---t-j--t----1j---ijr-----1

Low~r Limit I I.0.300 L-__...!-__...J..__-!.__.......J'--__-'--__-'--_--'
0.0

psls:;O.3 2smv-o.\s21 p.--;-:1----
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./
V

V 1

/'V I0 ..-
oi/ 1---r

I 0 200 3 0 40 50 6 0 700 B 0 9 0
0 I I I

so.

-50.

O.

100.0

150.0

200.0

300.0

250.0
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Uncertainity BUdget Analysis For pt
Source of Uncertainty ValUe In psi Distribution Divisor Type Uncertainty (U1) u( Comments

-----_.. Standard's Uncertainty N 2.0000 B -------- _.._------_._. -----................-............
Abs. Error-STDEV 0.0340 N 1.0000 A 0.0340 0.0012

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 .- .._........_.----_ ..... _,
Repeatability N 1.0000 A

Resolution of Standard #N/A R 3.4641 B

---
Combined Uncertainty 0.0340 Coverage Factor 2 for 95% confidence level.

Exoanded Uncertaintv lBest Measurement CaDabllilv)3 0.068 psi
(1) This equation follOW$ the approach presented by P\1.l.A. not that typically used I" uncertainty calculations~ I.e.. STOEV of the Mean. (2) This value is uniCl,ue for lype (model) of equipment.

(3) This uncertainty represents an expanded uncertainty expressed as approximately the 95% confidence level using a coverage factor of k~. *-
ver~i~::B__y:_t-s-. .__In_p_ut_B_y_:~~~~~~~~ R_ev_i_ew_e_d_B_y: -_-_-_-~_- ~_~~::~~_y_:.__ _ _

Remarks: _

2000.2 (06/14/07) Pore1498.xls, 12-16-2007 12/17/2007 FUGRO CONSULTANTS INC
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-------:-----:--:-------''----:---------------------------- "

CALIBRATION CERTIFICATE ~GRa·

~

ApPLICANT . FGI HOUSTON Certificate number FC070040. Page'1 of 1

Devic~ type CONE. A15F2.5CKE3SW2/ 8, 50 bar

SUBMITTED A Piezo Cone Penetrometer. '
Manufacturer Fugro Engineers B.v.

Serial number 1701-1788

Pressure test:
!Deviation from specified Alpha factor at 2.5 MPa I < 5 %1

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 refere'nee : 548 FRE.001
Procedure: FEBV.CAL.PRO.003 KALIBRATIE KRACHT
Title of channel(s): Cone and Cone+Fric.
Max. load 150 kN
Range Calibration range Sensitivity . Zero load

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

" I
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

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

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

Range Calibration range Sensitivity Zero load
From Deviation output

1 a 115.deg < 10% <.1.5 deg
Calibration uncertainty 1% 0.5 deg

TVPical values for this type of device
Cone diameter (mm) 43.7 Pore 2 position 2 Alpha factor 0.58
Cone area (square cm). 15 Sleeve lengt~ (Wm) 144.7 Cone - Sleeve distance (mm) 14.4
Sleeve diameter (mm) 43.~ Sleeve area (sCfuare cm) 200 Oone - Pore 2 distance (mm) 6.0

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

Calibrated by: Hoogendoorn, Raymond Approved by: Sinjorgo, Gerry

Calibration date: 16-1-2007
::.

Calibrate before: 16-1-2008

Temp~ate : 75CKEW2 Updated: 29/09/2005 3:15:00 PM

Approval date:

--------~--~~--~--~-----------------------------------------------.' 

CALIBRATION CERTIFICATE 

ApPLICANT . FGI HOUSTON Certificate number FC070040. Page 1 of 1 

SUBMITTED A Piezo Cone Penetrometer . . ManufactUrer Fugro Engineers B.V. 

Devic~ type CONE, A 15F2.5CKE3SW21 S, 50 bar 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 'Cone+Fric. 
Max. load 150 kN 
Range Calibration range Sensitivity 

From to Deviation 
1 01 25 kN 

I 
Calibration uncertainty 

Pressure calibration 
Calibration reference: 3257-0001 

<0.5% 

0.3% 

. Zero load 
output 

< 0.75 kN 

0.008 kN 

Procedure: FEBV.CAL.PRO.004 KALiBRATIE DRUK 
Title of channel: Pore 2 

. Max. load 30 Mpa 
Range Calibration range Sensitivity Zero load 

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

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

TVDical values for this type of device 
Cone diameter (mm) 43.7 Pore 2 position 
Cone area (square cm). 15 Sleeve lengttl (lIlm) 

Pressure test: 
IDeviation from specified Alpha factor at 2.5 MPa I < 5 % I 
Cone uali control values : 
Max. deviation from reference 
Max. Tip to Sleeve friction Crosstalk 

Calibration of the slope sensor 
Calibration reference : 
Proce<iure: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 

2 Alpha factor 0.58 
144.7 Cone - Sleeve distance (mm) 14.4 

Sleeve diameter (mm) 43.~ Sleeve area (sCj'uare em) 200 Oone - Pore 2 distance (mm) 6.0 
,,~ 

TRACEABILITY. The measurements have been executed using standards for which the traceability to primary and/or 
(inter)national standards has been de'fl0nstrated . '. 

Calibrated by: Hoogendoorn, Raymond Approved by: Sinjorgo, Gerry 

Cal ibration date: 16-1-2007 Approval date: 

Calibrate before: 16-1-2008 

Temp~ate : 75CKEW2 Updated: 29/09/2005 3:15:00 PM 
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Calibration Verification Certificate

Device Type: Piezo Cone Penetrometer

Device Number: F7.5CKESW2N 1701·1788
TIP CALIBRATION
Tip area = 15 cm2 = 0.0161 ft2 Tip
Tip readings in mV 700

TIP ODD

Load Load load/area Tip Cal Factor 500·

! 400
Ib Tons tsf mV Mpa

~ 300
0 0 0 0 0 200

540 0.27 16.77019 32.1 50.0287963 100

5110 2.555 158.6957 303.4 50.0883413
7580 3.79 235.4037 449.8 50.1165401 2000 4000 Load3000 (Ibs) 8000 10000 12000

10020 5.01 311.1801 596.3 49.9728639
15020 7.51 466.4596 892.5 50.0487269
20005 10.0025 621.2733 1183.2 50.2819048

FRICTION CALIBRATION Friction Sleeve
2500

Sleeve area = 200 cm2 = 0.2153 ft2 2000
Friction readings in mV ! 1500

Friction !i
Load Load load/area Friction Cal Factor ~ 1000

Ib Tons tsf mV Mpa 500

0 0 0 0 0
620 0.31 1.439851 279.8 0.49278463 1000 2000 LoSSqIbs) 4000 5000 0000

1990 0.995 4.621458 884.6 0.50028711
3520 1.76 8.17464 1562.3 0.50106193 Pore Pressure5010 2.505 11.63493 2212.2 0.5036473 1000
7510 3.755 17.44078 3308.9 0.50474203

800

PORE PRESSURE TRANSDUCER CALIBRATION
I 600!Serial: 1233109 ~ 400

Pore Pressure readings in mV ~

Pressure Pressure Transducer P.Pres.
readings Cal Factor

100 Lo4all&n 300 400
psi tsf mV Mpa

0 0 0 0
75 5.4 206.7 2.50173026

150 10.8 413.6 2.50052053
300 21.6 824.2 2.50962215

Temperature Calibration (30 -115 degrees F)
Temp (deg TIP (mV) FRIC (mV) PIEZO (mV) Deviation mV Mpa % Full Scale

30 -0.017 -0.198 -0.109 Tip 0.274 0.0137 0.0274
50 -0.008 -0.336 -0.067 Friction 3.185 0.001593 0.3185
75 0.011 -0.456 -0.054 Piezo 2.593 0.006483 0.2593

100 0.132 2.307 -2.192
115 0.257 2.987 -2.647

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL:
Model 560K, Serial No. 129739
FRICTION CALIBRATED BY INTERFACE (A2LAAPPROVED) LOAD CELL:
Model: 1211EX-10K-B, Serial: 113655
PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSI/NCSL APPROVED)
Pressure Indicator Model: UPS3000CC, Serial: A0813
TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA APPROVED)
Model # 8528-40, Serial # C95005824, ID # TD-001

C'llb"lloo V,",'" by, D"", St,""" 4,.:-
Ch"k,d By , R,~p VlIm" O.

Date:

Date:

11/5/2007

11/5/2007
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DATE:
HGL Instrument Verification

1~y5~~~;aIYSis: [if~~~meD~'~n--~'-F-;---'W-X'" FS; D~~~~n:
Houston LVDT?:DYes; WNo

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
F7.5CKESW2/B1

-
Model Number 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
Excitation (V) 596.300000 10020.0

------.-
10053.8 33.8 0.10

Gain/Span Setting NA
-

892.500000 15020.0 15054.5 34.5 0.10
Full Range 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 lAbs.
Verification/Standard Equipment

Type Load Cell (A2AL APPROVED) -
Manufacturer Geotac

Model Number 560K
1-----,-
--------

Serial Number 129739
1 -------_._--- ----.-

HGL Instrument Number -:J -
Date Verified ---------
Temperature °C= of

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

Correlation Coeff. (R2) 0.999986252 -_._--
Intercept (Ib) -13.45326099 \

Slope (Ib/mV) 16.88287763
Verification (Calib.) Factor 16.88287763

Verification Factor Units Ib/mV
Absolute Zero (V)
Floating Zero (V)

Combined Uncertainty (Ib) 6.479058372
Coverage Factor 2

Expanded Uncertainty (Ib) 12.95811674 -----
Max. Abs. or FS Error (%) -0.13 I X IFS; I lAbs. MTSL Yes; ~No

25000.020000.015000.010000.05000.0

Upp r Limit

I 1-------

/ I .__.-,..--..-:-/
-------- ----_.

Low ~r Limit

0.000

0.050

0.100

0.150

-0.150
0.0

-0,100

-0.050

Ib c 16.88 9mV-13.46 3

V
/'

/
.-/
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8000.0

-2000.0
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10000.0

Uncertainity BUdget Analysis For fl
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (UI) Uj' 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 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 Capability13 12.958 Ib
(2) ThIS value Is umque for Iype (model) of equipment.

Checked By: h
.~----------_.

(1) This equation follows the approach presented by A2LA, not thai typically used In uncertatnly calCUlations, I.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: J-A Input By: Reviewed By: _
File:

Remarks: ------~----------------------------
-------------------------------------------

2000.2 (06114107) Tip1788.xls, 11-5-2007 111712007 FUGRO CONSULTANTS INC
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DATE:
HGL Instrument Verification

1~:~~a:~aIYSis: mn:~~meD~'~n-~'-~""~';;"O-'-W-X"FS; D~~~~n: --------R-e-a-d-in-g-R-e-S-o-Iu-ti-o-n-o-f-Instr~~~~::: q~~~oo~ No

Instrument Identification/Data Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv Ib Ib Ib Error ('Yo)

Manufacturer Fugro 0.000000 0.0 -13.6 13.6 -0.08
Model Number F7.5CKESW2/B1 279.800000 620.0 621.9 1.9 0.01
Serial Number 1701-1788 (Friction) 884.600000 1990.0 1995.4 5.4 0.03

HGL Instrument Number ft100 1562.300000 3520.0 3534.5 14.5 0.09
Excitation (V) 2212.200000 5010.0 5010.5 0.5 0.00 --

Gain/Span Setting NA 3308.900000 7510.0 7501.2 8.8 -0.05-_.-------
Full Range Output (V)

Full Range/Capacity (Ib) 16858
Date Verified 11/5/2007

Date Due 11/4/2008 ----
Service Status In Service

Accept. Abs. or FS Error ('Yo) 0.1 I X IFS; I lAbs.
-----

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

----_.•
Type Load Cell (A2AL APPROVED) .--

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

HGL Instrument Number "'1
Date Verified
Temperature °C= of

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

Correlation Coeff. (R2) 0.999987431
Intercept (Ib) -13.55356528

Slope (Ib/mv) 2.271068817 --
Verification (Calib.) Factor 2.27106882

Verification Factor Units Ib/mv
Absolute Zero (V) 1---_.
Floating Zero (V)

Combined Uncertainty (Ib) 2.398188297 -
Coverage Factor 2

Expanded Uncertainty (Ib) 4.796376595
Max. Abs. or FS Error ('Yo) 0.09 I X IFS; I lAbs. MTSL Yes; ~No

1000.0 2000.0 3000.0 4000.0 5000.0 8000.0 7000.0 8000.0

Upper imit -
/',

'.
./ , ,

-----.--' ,/ "."'"r
/

1/
Lower Limit
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·0.150
0.0

·0.100

-0.050

Ib =2.2711 mv- 3.5536

/
./'

./
/'

/
v/

/
5 a 1C a 15PO 20PO 2 Pi

3000.0

0.0

4000.0

1000.0

2000.0

5000.0

6000.0

-1000.0

(2) This value IS unique for type (model) of equipment.(1) ThIs equation follows the approach presented by I<2LA, not that typically used In uncertainty calculaUons, I.e., STOEV of the Mean.

(3) This uncertainty represents an expanded uncertainty expressed as approximately the 95% confidence level using a coverage factor of k=2. t;j
Verified By: )-? Input By: Reviewed By: Checked By: f

File: _
Remarks: ---------------------'---------------'-------....".,:.../'------.

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

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

Expanded Uncertainty (Best Measurement Capability)3 4.796 Ib.'

2000.2 (06/14/07) Fric1788.xls, 11-5-2007 11/7/2007 FUGRO CONSULTANTS INC
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DATE:
HGL Instrument Verification

11/5/2007 Instrument No.: -"P-,-t_.,--., Location:
Type Analysis: [KI BF;' D NonBF; [KI 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 -0.2 0.2 -0.06 --
Model Number F7.5CKESW2/B1 206.700000 75.0 75.0 0.0 ~!. ..._--- --
Serial Number 1701-1788-1233109 (Piezo) 413.600000 150.0 150.4 0.4 0.10.-----_.-

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

Gain/Span Selting NA
Full Range Output (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 XIFS; I lAbs.
Verification/Standard Equipment

._--

Type PT(ANSIINCSL APPROVED)
Manufacturer Eaton

Model Number UPS3000CC
Serial Number A0813

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

Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R2l 0.99999592 -_.

Intercept (psi) -0.20331044 -f-._-_.._--
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 X IFS; I lAbs. MTSL Yes; l2UNo

350.0300.0250.0200.0160.0100.050.0

Upp r Limit

,.--~ -----.......
1-----....------

.--------
--------

Low, r Limit

0.300

0.000

0.100

0.200

-0.300
0.0

-0.200

-0.100

.1 =0.36 Omv-O.2 33

V
./
/"

/"
/'

V
./"

.-/

/
10 2 0 30 4 0 5'0 6'0 7'0 8 0 9

50.0

·50.0

0.0

100.0

200.0

150.0

300.0

250.0

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

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
1----

Repeatability 2 -- ------- ---------
N 1.0000 A ---------

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

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

Expanded Uncertainty (Best Measurement Capabilitv\3 0.128 psi
(1) This equation follows the approach presented by P\l.LA, not that typically used In uncertainty calculaUons, I.e., STDEV of the Mean. (2) This value IS unlque for type (model) of eqUipmenL

Pore1788.xls, 11-5-2007 11/7/2007

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

Verified By: 15 Input By: Reviewed By: Checked By:
File:

Remarks: =====================================================================_____ . - ----~-=~
FUGRO CONSULTANTS INC2000.2 (06/14/07)
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CALIBRATION CERTIFICATE

ApPLICANT FGIHOUSTON Certificate number FC070494 Page 1 of 1

SUBMITTED A Piezo Cone Penetrometer Manufacturer Fugro Engineers B.V.

Device type CONE, A15F7.5CKEW2/B, 50 bar (2.5 ton) Serial number 1701-1831

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

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

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

I
Calibration uncertainty 0.3% 0.008 kN

Pressure test:
IOeviation from specified Alpha factor at 2.5 MPa I < 5 %1
Cone ualit control values:
Max. deviation from reference
Max. Tip to Sleeve friction Crosstalk

Pressure calibration
Calibration reference: 3257·0001
Procedure: FEBV,CAL.PRO.004 KALIBRATJE DRUK
Title of channel: Pore 2
Max. load 12.5 Mpa

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

1 012.5 MPa < 1.0% < 0.002 MPa
I

Calibration uncertainty 0.9% 0.003 MPa
Pore 2 transducer: Kistler 4043A50
SN: 1233111'

Range Calibration range Sensitivity Zero load
From Deviation output

1 0 115 deg < 10 % < 1,5 deg
Calibration uncertainty 1% 0.5 deg

f thO f dTvoica va ues or IS tvoe 0 eVlee
Cone diameter (mm) 43.7 Pore 2 position 2 Alpha factor 0.58
Cone area (square cm) 15 Sleeve length (mm) 144.7 Cone - Sleeve distance (mm) ,14.4
Sleeve diameter (mm) 43.9 Sleeve area (square cm) 200 Cone - Pore 2 distance (mm) 6.0

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

Calibration date: 15/05/2007

Calibrate before: 15/05/2008

Template: 75CKEW2 Updated: 29/09/2005 3:15:00 PM

Approved by :Mouaouya, MoCalibrated by:

CALIBRATION CERTIFICATE 

APPl.ICANT FGIHOUSTON Certificate number FC070494 Page 1 of 1 

SUBMITTED A Piezo Cone Penetrometer Manufacturer Fugro Engineers av. 

Device type CONE, A1SF7.SCKEW2/B. 50 bar (2.5 ton) Serial number 1701-1831 

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

Force calibration . 
Calibration reference: 548 FRE.001 
Procedure: FEBV.CAl..PRQ.003 KALIBRATIE KRACHT 
Title of channel(s): Cone and Cone+Fric. 
Max load 150 kN 
Range Calibration range Sensitivity 

From to Deviation 
1 OJ 25kN 

1 
Calibration uncertainty 

Pressure calibration 
Calibration reference: 3257-0001 

<0.5% 

0.3% 

Zero load 
output 

<0.75 kN 

0.008 kN 

Procedure: FEBV.CAL.PRO.004 KAl.IBRATIE DRUK 
Title of channel: Pore 2 
Max. load 12.5 Mpa 
Range Calibration range Sensitivity Zero load 

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

I 
Calibration uncertainty 0.9% 0.003 MPa 
Pore 2 transducer: Kistler 4043A50 
SN : 1233111 . 

T vOlca va ues or IS tvoe 0 f th' t fd eVlce 
Cone diameter (mm) 43.7 Pore 2 position 
Cone area (square cm) 15 Sleeve length (mm) 

Pressure test: 
IOeviation from specified Alpha factor at 2.5 MPa 1 < 5 %1 

Calibration of the slope sensor 
Calibration reference: 
Procedure:FEBV.CAL.PRO.OOS KALiBRA TIE 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 

2 Alpha factor 0.58 
144.7 Cone - Sleeve distance (mm) '14.4 

Sleeve diameter (mm) 43.9 Sleeve area (square em) 200 Cone - Pore 2 distance (mm) 6.0 

TRACEABILITY The measurements have been executed using standards for whIch the traceability to primary and/or 
(Inter)national standards has been demonstrated. 

Calibrated by: Mouaouya, Me Approved by : 

Calibration date: 1510512007 

Calibrate before: 15/05/2008 

Template: 75CKEW2 Updated: 2910912005 3:15:00 PM 
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Calibration Verification Certificate

Device Type: Piezo Cone Penetrometer

Device Number: F7.5CKEW2/B11701-1831

52.63712
52.42387
52.73987

Cal Factor
a

35.4
296.2
512.3

18.63354
155.2795
270.1863

Tip =15 cm2 =0.0161 ft2
Tip + Friction (cone readings in mY)
Load Ibs load tons load tsf Tip mV

o 0
600 0.3

5000 2.5
8750 4.35

·0.5250
0.5220
0.5288

Sleeve =200 cm2 =0.2153 ft2
Friction Only (cone readings in mY)
Load Ibs load tons load tsf Friction Cal Factor

o a 0 0.2
600 0.3 1.393405 265.4

2100 1.05 4.876916· 934.3
3200 1.6 7.431491 1405.3

Pore Pressure Transducer
Pressure (tst) Transducer Output (mV)
000
5 5 200.5

10 10 401.2
20 20 801.6

2.4938
2.4925
2.4950

10/5/07Date:Recep YilmazChecked by:

Calibration verified Interface 9820-000-1 Loadcell #113655 For Tip and Friction Calibration
Model #UPS3000CC SERIAL # A0813 for Pore pressure calibration
Loadcell used for calibration verification Is traceable to primary standards at NIST and was calibrated by an
A2LA accredited Laboratory. ,,-//2
Calibration verified by Dennis StaufferV~ Date: 10/5/07

[;

Calibration Verification Certificate 

Device Type: Plezo Cone Penetrometer 

Device Number: F7.5CKEW2/B11701-1831 

Tip = 15 cm2 = 0.0161 ft2 
Tip + Friction (cone readings in mY) 
Load Ibs load tons load tsf Tip mV 

o 0 
Cal Factor 

o 
600 0.3 

5000 2.5 
8750 4.35 

18.63354 
155.2795 
270.1863 

Sleeve = 200 cm2 = 0.2153 ft2 
Friction Only (cone readings in mY) 

35.4 
296.2 
512.3 

52.63712 
52.42387 
52.73987 

Load Ibs load tons load tsf Friction Cal Factor 
o 0 0 0.2 

600 0.3 1.393405 265.4 
2100 1.05 4.876916· 934.3 
3200 1.6 7.431491 1405.3 

Pore Pressure Transducer 
Pressure (tst) Transducer Output (mV) 
000 
5 5 200.5 

10 10 401.2 
20 20 801.6 

0.5250 
0.5220 
0.5288 

2.4938 
2.4925 
2.4950 

600 
500 

~ 400 
~ 300 
1= 200 

100 
0 

0 

1500 

I 1000 

I 500 

900 
800 i 700 _ 600 

1= il! 300 
! 200 

100 
o 

o 

TIp 

2000 4QmlI Cell1iQ.90 8000 

Friction Sleeve 

1000 L,aQ~g.1 3000 

Pore Pressure 

5 10 Load (tal) 16 20 

Calibration verified Interface 982()"00()"1 Loadcell #113655 For Tip and Friction Calibration 
Model #UPS3000CC SERIAL # A0813 for Pore pressure calibration 

10000 

4000 

25 

Loadcell used for calibration verification Is traceable to primary standards at NIST and was calibrated by an 
A2LA accredited Laboratory. ,-/ ~ 

Calibration verified by Dennis StaufferV ~ Date: 10/5/07 

Checked by: RecepYilmaz {j- Date: 10'5/07 
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HGL Instrument Verification
DATE: _..",..~~,... Instrument No.: it LocatiOn:

Type Analysis; [8]SF; DNonBF; lR/FS; DAbs.
Houston LVDT?:Dyes; r:I!No

Reading Resoll.ltiOn of Instrument: 0.000001

Instrument Identification/Data

Manufacturer FUciro

KGL InstnJment Number ft
Serlal Number 1701·1831

Il'lStnJmeIlt Stanaerd Prediction Aos. Error Full ::;cele
mV 10 Ib Ib Error (%)

0.o00ooo 0.0 2.9 2.9 0.02
85.400000 800.0 600.0 0.0 0.00
296.'200000 5000.0 4999.6 0.4 0.00
517.300000 8750.0 ene.4 20.6 -0.12
593.700000 10000.0 10018.2 18.2 0,11

NA
Excitation (VI

Gain/Soan Setting

Type Cone Penetrometer_TIP

Model NUmber F7.5CKEW2lB1

Full Range Output (V)
Full RangelCapBcltV (lb) 16858

DateVerffied
Date Due

Service Status In Servlca
Acl:ept. Abs. or FS Error (%) 0.1 I X IFS; I lAbs.

VerlflcatlonlStandard Equipment
Twe Load Cell (A2ALAPPROVED)

Manufacturer Interface
Model Number 1211EX-10K·B
Serial Number 113655

HGL Instrument Number
Date Vel'ifled

Linear Regression, Uncertallrty, & =lTl:Ir Summary
Correlation Coeff. (R ~l 0.999990623

Intercept (lb) 2.851328541
SloO& (lbJmV) 16.8693632

Verlfk:atlon (Calib.) Factor 16.86936320
Verificatlon Factor Units lblmV

AbsoluteZ61'O N)
F1oatlno Zero M

Combined Uncertainty lib) 4.525449005
Coverage Fector

Expanded Uncertainty lib)
Max. Abs. or FS Error (%) -o.t2

2
9.050898011

IXIFS; MTSL Yes; WNo

0.100

/1.160 r---..,---...,.---,....---;-----r----,

~o.oso

~

g o.aoo ~l---f_--+__~_t_--+-_!_+-
III .
In

~ :: =--.-11----:11-: I!LO'weru11t

-0.160 '--_-.1...__.:..1__...I.'__..l.--_-.l._---...J
D.O 2000.0 .000.0 SDDD.O 8000.0 oo.0סס1 121100.0

Standard Reading (Ib)700200 300 .00 ~co

Instrument Reading (mV)
100

-+"1-+- Ij
ViI

I I V !
./ i- -r-=:V I./

/'
V I

1/1 I I0,0
o

2GOO.O

tllOOo.o

12000.0

UncertalnltyBudget Analvsls For ft
Source of Uncertainty Value In Ib Distribution DNlsor Type Uncertainty (UI) UI Comments

Standard's Uncertafnty N OOסס.2 B
Abs. ErroroSTDEV 4.5254 N '1.0000 Po. 4.5254 20.4797

Resolution of InslnJment 0.0000 R 3.4841 8 0.0000 0.0000
Repeatability N 1.0000 A

Resolution of Standsrd :fINlA R 3.4541 S

Uncertainly 4.5254 Coverage Factor 2 or 95% confidence level.
Exoanded Uncertalntv (Besl Measurement CaoablliM 3 9.051 Ib

ItI l1iSequalionlQlOWSlI1I>_i;ll~ b1A2LA.\1Ol.UlaltypicaJ1used '" 1aliO~ le..'SToav Oftl"d Mij;jrj, (2) ThioVilUOIS ul1XlllBliitlypO\mod<I)otequlpmont.

Checked By: -4--="7-
(3)'I1'i....cert>lnty ..~~~.~••--Il'eIl6%..nf<lll""'lo'IeIllS!r4.CllYtl1lllOlodorof-

Verined By: Input By: Reviewed By: -
File:Remarks:------------------------------------;~~:..------

2.000.2. (06114107) T1pt831,xls, Cal0ala 10/15/2001 FUGRO CONSULTANTS INC

HGL Instrument Verification 
DATE: !n8lrumentNo.: 1t locatIOn: Houston LVI1T?:Dyes; f1]NO 

Type Analyal&: mSF; DNonBF; WFS; DAbs Raacllng ResolLlllon of lns1rum&nt· 0000001 

Iype 

Modal Number 
Serial Number 

KaL t Numbef 
~-".,(V) 

I Sattinl 
Full Rang., Output tv 

DataVarilllu 
Date I lue 

Service S1a Ius 
A/;(;Ijpt. AIlS. or FS Emlr %) 

Twe 

Model Number 
Serial N\lmber 

HGL tNUmber 

Linear 
~nRff (R2\ 

InfelT.l8oI0b) 
Sloge (lblmY) 

I (Cellb.) Factcr 

J:1oatlng Zero M 
,.." ........... .1 I' '(Ib) 

I Factor 
!:vn"""atf ..... " Lib) 

Fuaro 

1701-1831 
fl 

188158 

In Service 

flP 

0.1 TX rFS: . r lAbs. 

load cau (A2AL Al'I"KUVt:UI 
Intelfaca 

1211EX-toK·B 
113855 

IblmV 

Max. AIlS. Of FS Error ('III) .Q.12 i X IFS: I lAbS. 

Ib .. 11-_'2~13 I J 

120Il0.0 

VI 
I /" I I ./ 

/" 
/' I 

/' 
V I 

VI \ I I 
20110.0 

I .... :~" 

0.000000 

.. ", .. ~ 
517.300000 
~ 

0.* 

0.1011 

:...--. 

r, 

.o.1C11 

S~8Jd '''';~~''' ADS·1::ror ~:o~:~ 
0.0 2.9 2.9 0.02 

60C 1.0 -600.0 0.0 0.00 
800 0:0 4999.6 0.4 0.00 
8750.0 8729:4 20.6 -0.12 

10000.0 100t8~ 18.2 0.11 

I I 
UpperUmt 

i 
I 

I ! 
I 

"'-, ; 

! f 
I I I ""! ! I .. -. I ~! I 

LQWerU~1t 
t/_._-

I ',. i _0 
_0 IIIXICI.D eouo.o lDOCiO.C1 1211011.0 

o :IDCI ;1110 4110 aao GOO 7011 
InstRlCllOPt Raadlng (mV) Standard Reading (Ib) 

, Budget AnalYSis-Font 
Source of Uncertainty VaILIe!n Ib DiStJIbutIon DivIsor Type Uncel1alnty (u.) ut Comments 

Stanc!ard·. UncertainlY N 2.0000 B 
Ab5. ErrcroSTDEV 4.5254 N 1.0000 A 4.5254 20.4797 

R8IIoJution of Instrument 0.0000 R 3.4641 8 0.0000 0.0001) 
RepeatablKty N 1.0000 A 

Resolution of Standard fiA R 3.4841 B 

4.5254 C iVeraga FaCtOr ~ Ifor 95% COnfidence level. 
J:lCoand9d Uncertalntv eBest Measurement CsDSblDtVI s 9.051 Ib 

·ltlTI"$equ.a ... n_ ... __ I1A2tA,.nol .... ~UiiiCi'" _ot;;l&,81DiVQf ... -. (2JTlIIlI ....... _IIIt.".,t-l. t!II_1It. 

13}'"" • ......aInIy .. pIOWIII~~.""""'"" .. ~IIoe __ .... lIYeI"*'O. __ ,of- ~ 

ver1~= By; ~ Input By: Reviewed By: ___ Checked By: ( 

RemMk~--------------------------------------------------------------~"~ _____ ~~---------

2000.2 (06114107) Tlp1831.lCIs, C1I1Data 10/15J2007 FUGRO CONSUL-TAmS INC 
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HGL Instrument Verification
DATE: InslnJmentNo.: fl Location: LVDT?:Dves; 0No

Type Analysis' []]SF' DNonBF' WFS' DAbs -------:Rea~-::dl-ng...,R",.BSO-,....lut.".lo-n-o.,.".fInslrument· 0000001, . .
Instrument IdentITlcationJData Instrument Standard Predictlon AbS. Error Full5caJe

Type COne Penetrometer mv Ib Ib Ib Error (%)
Manufacturer Fugro 0.000000 0.0 2.7 2.7 0.02

Model Number F7.5CKEW2JB1 265.400000 600.0 601.4 1.4 0.01
Serial Number 1701-1831 934.300000 2100.0 2110.4 10.4 0.06

HGL Instrument Number ft 1405.aooooo 3200.0 3172.9 27.1 -0.16
ExcilationM 2220.850000 6000.0 5012.6 12.6 0.07

GaIn/Span SettIng NA
Full Range output (V)

Full Rangel b) 16858
DateVerlfled

Dat&Due
Service Status In Service

AccepL Abs. or fS E:rror (%) 0.1 IXIFS; I lAbs.
Verlncatlon/5tandard Equipment

Type Load cell (A2ALAPPROVED)
ManUfacturer INTERFACE

Model Number 1211EX·10K·B
Selial Number 113655

HGL Instrument Number :i,'lIl1.E
OateVerlfied
Temperatura °C= OF

Linear Regression, Uncertainty, & Error Summary
CorrelatiOl'l Coaff. fR~} 0.999937691

Interceot C1b) 2.711953603
SloDe Oblmv) 2.255859638

Verification (Calib.) Factor 2.25585964
Verlflcatlon Factor Units Iblmv

AbsolLlte Zero (V)
Floallng Zero M

Combined UncertaInty (Ib) 4.602345651
Covllraae Faelor 2

Expanded Uncertainty (Ib) 9.204691303
Max. Abs. orFS Error ('YO) -0.16 I XfFS; I tAbS. MTSL Yes; ~NO

ClOOQ,O2000.0 :1000.0 4000.0
Standard Reading {lb)

1000.0

D.05G

~100

-0.150

0.150,.---...,....----r---,......-_...,..__---r__--,

__._.L ,UpperLlm~ L_-+ _
-~""...=J.!-.-L---L4--...--.-".....--" I '\ I I I'..._-.-., l ./ L__

I i \ / I

±=t' \I !/ !
i _. \ L "'1 '-j--'---'
, \ / i i---~r=:~~~ "t~~~.=I .. l~~
, • I II I.0.200 L.-__..I..__--' -'-__-l-__--l__---J

0.0
1000 15011 2000 Zloo

InstrumentReading (mv)
Soo

llOOIl.O ,---...,....----,---.,......--""'1"'--""'"1

;g
';;; 4000.0
c:
~&! 3000.0 1---

i 2000.0 1-----+----,;>""""1---+----+1---1
~ I

11100.0 f---:>4----+--I-.---1--
O-G~---I..---'L..---......---J-l--.-J

o

Uncertamlty BUI get Analysis ForIt
Source of Uncertainty Valueln Ib Distribution DivIsor Type Uncertainty (u~ u," Commants

Standard's UncertaInty N 2.0000 B
Aba. Error-STDEV 4.6028 N 1.0000 A 4.60Z3 21.1816

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

Resolution ofStandard #NlA R 3.4641 6

combined uncertainty 4.6023 COverage Factor 2 or 95% confidence level.
Exoanded Uncertalntv CBest Measurement CapabilitY) 3 9.205 Ib

l"Il'...G'I":lti'ml1l......""'~p.... tl1lll "",.lltail1y_LG-.smcYoIUIOlM;n r'I"'IS""".... """uefQft)'llOl"""""lorl!QUlPl1'lOnl

Frlc1831.:ds. CalOaia 10/1512007

(1I)nr~ Ill1<'O't31n1y~d$? _"""ly..~ .. apptQldm2llllytlJollS'l\ -""'- using aCOVOtllQOraotorofW- ~
VerffiedB'fdW Input By: Reviewed By: Checked By:~

File: ~Remarl<s:----------------------------------T-::;.--r=--------
FUGRO CONSULTANTS INC2000.2 (06114/07)

HGL Instrument Verification 
DATE~ IMmum~N~:ft ~: ____________ ~~~~~~~ 

Type Analysis: []]BF; DNon8F; 1iIF8; DAbs. 
LVDT?:Dvee: I!lNo 

Reading ReeollJllon of Instrumllnt: 0.000001 

l~montlaelltll'!~Dalll Instrument Standard PrecliCllOn ADS. t::ITDI' Full Scale 
Type vone l'8rIatrorneter mv Ib Ib III Error (0/.) 

Manufacturer FuolO 0.000000 0.0 2.7 2.7 0.02 
Model Number F7.I!CKEW2IB1 266.400000 600.0 601.4 1.4 0.01 
Serial Number 1701-1831 934.800000 2100.0 2110.4- 10.4 0.06 

HGllnstrument Number 1\ 1405.aooooo 82.00.0 3172.9 27.1 -0,16 
ExcItaUonM 2220.850000 6000.0 5012.6 12.6 0.07 

GafalSpan Setting NA 
ruB Range Output M 

Full Ran '(lb) 11!8158 
DateVerllled 

Date Due 
Service Status In Service 

AccepL Abs. or FS Error (%) 0.1 IXIFS: '- JAbs. 
Vel'lrlCatlon18tandard equipment 

TYI)& Load Cell (A2ALAPPROVEDt 
Manulacturer INlERFACe 

Model Number 1211EX·10K·B 
Sl!IIalNumber 113665 

HGL InslrumBJrt Number :iiI 
DateVerllled 
Temperature °C_ "F 

un •• r Regres&lon. Uncertainty, " EmIr ;summary 
Correlation Co9ft.IR'" 0.999937691 

InlerceOt (Ib) 2.711955603 
SIC!» (Iblmv) 2.255859638 

Verification (Calib.) Factor 2.25585984 
Varillcatlon FaolDr Uni\s IbImv 

AIlsoluI8 Zero (V) 

Float/ng Zero M 
Combined Unodlln1¥ (Ib) 4.6023468&1 

Factor 2 
Expanded Uncertainty (Ib) 9.204691303 
Max. AIls. or FS Error ('Yo) -0.16 I XIFS; I tAbs. MT~L IYes; ~ND 

_.0 
Ib-a_ 

I 
;&'"11ZO I 

LllD 

0.140 _LJU~L11l1 ! 
,,/ ..l_ It __ 

,---- i /' ...... - 1\ 
.;--,/ i I V L .,-

-.-.~ 

I V I I A 

V -

_. 00.1110 

-lI.UO 

V I CUI 1_0 
a aoo 11I0Il 1Il1O Z1IOO 

Instrument Reading (lIN) 
2100 

UncertalllllY "WllJet Anaiysas I"or n 
Source of Uncertainty Valueln Ib Dislributlon Divisor ~pe 

standard's lLnceI1alnlY N 2,-001)0 B 
Aba. Errcr-8TCEV 4.602a N 1.0000 A 

Resolution of Instrument 0.0000 R 3.4641 B 
Repealllblrlty N 1.0000 A 

Resolution of standard #NlA R 3.4641 B 

COmbined UnceT1alnty 4.6023 Cove_rage factor 
ExDanded Uncertalntv CBesl Measurement Capability) 3 9.205 Ib 

(llllIIiI ................. II'I"QOCIlP--oy""""' .... ""''l'P'''"''lI .............. ... "'C ... "" ....... 

f 
\ 

\ I" ,/ 

J. \ /'1 \ 
! LowerUIt ··t / 

~/ 

i .. I 

I 
_0 _0 _.0 

9tu11fard Raadlng lib) 

Uncelt8lnty (ud ut 

4.6023 21.1816 
0.0000 0.0000 

., 
" I 

! 
i 
i 

I -

I 
410lI0.0 

Comments 

2 or 95"" confidence level 

IZI'NSwalUO"anque/Qt_ nL 

prnr .. ..-..r..,~~_~ __ .. ~IIIoIl!'ll __ lItoIOIuorn;. __ of1oo2.. ~ 

Verlfted BY'c:iJ.tr Input By: Reviewed By: ____ Checked ~. 
FIIe: ____________________________ --'7_~_7=------

R~~: ______________________________________________________________ ~~------------

2000.2 (08114107) FtIc1I131.lds. CalOata 1011512007 FUGRO CONSULTANTS INC 

HGL Instrument Verification 
DATE~ IMmum~N~:ft ~: ____________ ~~~~~~~ 

Type Analysis: []]BF; DNon8F; 1iIF8; DAbs. 
LVDT?:Dvee: I!lNo 

Reading ReeollJllon of Instrumllnt: 0.000001 

l~montlaelltll'!~Dalll Instrument Standard PrecliCllOn ADS. t::ITDI' Full Scale 
Type vone l'8rIatrorneter mv Ib Ib III Error (0/.) 

Manufacturer FuolO 0.000000 0.0 2.7 2.7 0.02 
Model Number F7.I!CKEW2IB1 266.400000 600.0 601.4 1.4 0.01 
Serial Number 1701-1831 934.800000 2100.0 2110.4- 10.4 0.06 

HGllnstrument Number 1\ 1405.aooooo 82.00.0 3172.9 27.1 -0,16 
ExcItaUonM 2220.850000 6000.0 5012.6 12.6 0.07 

GafalSpan Setting NA 
ruB Range Output M 

Full Ran '(lb) 11!8158 
DateVerllled 

Date Due 
Service Status In Service 

AccepL Abs. or FS Error (%) 0.1 IXIFS: '- JAbs. 
Vel'lrlCatlon18tandard equipment 

TYI)& Load Cell (A2ALAPPROVEDt 
Manulacturer INlERFACe 

Model Number 1211EX·10K·B 
Sl!IIalNumber 113665 

HGL InslrumBJrt Number :iiI 
DateVerllled 
Temperature °C_ "F 

un •• r Regres&lon. Uncertainty, " EmIr ;summary 
Correlation Co9ft.IR'" 0.999937691 

InlerceOt (Ib) 2.711955603 
SIC!» (Iblmv) 2.255859638 

Verification (Calib.) Factor 2.25585984 
Varillcatlon FaolDr Uni\s IbImv 

AIlsoluI8 Zero (V) 

Float/ng Zero M 
Combined Unodlln1¥ (Ib) 4.6023468&1 

Factor 2 
Expanded Uncertainty (Ib) 9.204691303 
Max. AIls. or FS Error ('Yo) -0.16 I XIFS; I tAbs. MT~L IYes; ~ND 

_.0 
Ib-a_ 

I 
;&'"11ZO I 

LllD 

0.140 _LJU~L11l1 ! 
,,/ ..l_ It __ 

,---- i /' ...... - 1\ 
.;--,/ i I V L .,-

-.-.~ 

I V I I A 

V -

_. 00.1110 

-lI.UO 

V I CUI 1_0 
a aoo 11I0Il 1Il1O Z1IOO 

Instrument Reading (lIN) 
2100 

UncertalllllY "WllJet Anaiysas I"or n 
Source of Uncertainty Valueln Ib Dislributlon Divisor ~pe 

standard's lLnceI1alnlY N 2,-001)0 B 
Aba. Errcr-8TCEV 4.602a N 1.0000 A 

Resolution of Instrument 0.0000 R 3.4641 B 
Repealllblrlty N 1.0000 A 

Resolution of standard #NlA R 3.4641 B 

COmbined UnceT1alnty 4.6023 Cove_rage factor 
ExDanded Uncertalntv CBesl Measurement Capability) 3 9.205 Ib 

(llllIIiI ................. II'I"QOCIlP--oy""""' .... ""''l'P'''"''lI .............. ... "'C ... "" ....... 

f 
\ 

\ I" ,/ 

J. \ /'1 \ 
! LowerUIt ··t / 

~/ 

i .. I 

I 
_0 _0 _.0 

9tu11fard Raadlng lib) 

Uncelt8lnty (ud ut 

4.6023 21.1816 
0.0000 0.0000 

., 
" I 

! 
i 
i 

I -

I 
410lI0.0 

Comments 

2 or 95"" confidence level 

IZI'NSwalUO"anque/Qt_ nL 

prnr .. ..-..r..,~~_~ __ .. ~IIIoIl!'ll __ lItoIOIuorn;. __ of1oo2.. ~ 

Verlfted BY'c:iJ.tr Input By: Reviewed By: ____ Checked ~. 
FIIe: ____________________________ --'7_~_7=------

R~~: ______________________________________________________________ ~~------------

2000.2 (08114107) FtIc1I131.lds. CalOata 1011512007 FUGRO CONSULTANTS INC 
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HGL Instrument Verification
DATE: _-=-_:--:- Instrument No.: pt Location:

Type Analysis: [ElSF; DNon6F; IiJFS: DAbs,
Houston LVOT?:Dves; [KINo

Reading Resolution of Instrument: 0.000001

Instrument IdentlflcalionJDaIa Instrumant Standaid P"f&fiction Abs. Error Full Scale
Type Cone Penetrometer mv psi psi psi Error (%)

Manufac!lJrer Fugro 0.o00ooo 0.0 0.0 0.0 -0.01
Model Number F7.5CKEW2JB1 206.800000 75.0 75.0 0.0 ·0.01
Serfal Number 1701-1831-1233111 ooסס413.90 150.0 150.1 0.1 0.03

HGL Instrument Number pt OOסס827.00 300.0 300.0 0.0 ·0.01
Excllatlon M

Gain/Span Setting NA
Full Ranoa Outout M

Full Range/Capacity (psI) 360
Data Verilled

Date Due
Sarvloo Status (nSarvlce

Accept. Abs_ or FS Error (%) 0.25 IXTFS: 1 lAbs.
VerlficatJoniStandard EqUipment

Type PT(ANSUNCSLAPPROVED)
Manufacturer Eaton

Model Number UPS3000CC
Serial Number A0813

HGL Instrument Number ~
DateVerifled
Temperature °C= OF:

Linear Regression, Uncertainty, & ErrorSummary
Correlation Coeff. /R" 0.999999702

Intercept (psi -0.036235332
Sioce (osVmv 0.362744313

Verification (Callb.) Factor 0.36274431
Verification Factor Units nsllmv

AbsolLlte Zero N)
Flaatlna Zero M

Combined Uncertalnty (PSi) 0.018078098
COverage Factor 2

Expanded Uncertainty (psl) 0.036166196
Max. Ats. or FS Error (%) 0.03 TXIFS; I -lAbs. MTSL Yes; ~NO

350.0

~OO.O

I 250.0

g> 200.0
:g
&! 150.0

1!
~ 100.0

~ 60.0

0.0

050.0

psl"O. flZ1mv-Ok I -
/

I I ./
/"

I ./
...- II _.

! I V
iY"1 \

I
1--' . I
!/ . i I

I I

~fo er ~~ * ~ I~1f 2r 300
i

Instrument Reading <mv)

0.ll00 r---;---r-",:,,;,,---r"'=-:'~""'"T--"""'--""'---'! ! Upp t!:!!!I).;_.•L..__=± .... I

~·'--l-l~·-_.'-j--J-- I--r--
~ 0.100I---t---~+----r-·-·-
2 0.0110 .--- --__! I

i ::=:=""1=.__...~L-.~_...,,~J==-_=-+J-....:.=::lJ-~-t-
I Low Limit I . I-0.300 l.-__l.-_......!__--i--.:;~......:.____l.__...J-_ ____I

0,0 50.0 100.0 150.0 2llO.D 250.0 300.0 35M
Standard Reading (ps~

, ncertalnlty Budge! AnalVSls For pt
Source of Uncertainty Valueln pSI Dislrlbutlon DMsor Type Uncertainty {u ~ ui Comments

Standard's UncertaInty N 2.0000 B
Abs. Error-5TDEV 0.0181 N 1.0000 A 0.0181 0.0003

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability N OOסס.1 A

Resolution of Standard #NlA R 3.4641 B

Comblned Uncertainty 0.0181 CoveragerBetor 2 or 95% contidence level.
ExPanded Uncertalntv eBest Measurement Gaoabilitvl 3 0.036 psl

(1) TIllS"'I..... IaUOWllll1eapproaCApru••tao tilNJ-A. 110'_ uncana"'Y ..IQI_'......O l'I'1llS ViWe ,. unJqOOloilY\lO (""""'IOteqtJ P....nt.
(3)_U~IIl~ .. e>qIllIlded"""'llalnIy..proosed.. ~1yIlMt9il%_."'1owIUSnlIaClMlr.ooofadcrolJ0.2.

VerifiedBY:~ Input By: Reviewed By: Checked By: -f'-::::==-
Flle:......::~::.......: ..,e:.._-/- _

Remarlls: ......::~~------

2000.2 (06114101) Pore'8S1.x1~. CalData 10116J2.007 FUGRO CONSUL.TANTS INC



Volume 2, Rev. 0 - 7/18/2008 Page 115 of 155 DCN# EXE808

CALIBRATION CERTIFICATE

ApPLICANT FGI HOUSTON Certificate number . FC070496 Page 1 of 1

SUBMITIED A Piezo Cone Penetrometer· Manufacturer Fugro Engineers B.V.

Device type CONE. A15F7.5CKEW2/B. 50 bar (2,5 ton) Serial number 1701·1832

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

Force calibration
Calibration reference: 548 FRE.001
Procedure; FEBV.CAL.PRO.003 KALiBRATIE KRACHT
T1tle of channel(s): Cone and Cone+Fric.
Max. load 150 kN
Range Calibration range Sensitivity Zero load

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

I
Calibration uncertainty 0.3% 0.008 kN

Pressure test:
IOeviation from specified Alpha factor at 2.5 MPa I < 5 %1

Pressure calibration
Calibration reference: 3257-0001
Procedure: FEBV.CAL.PRO.004 KALlBRATIE DRUK
Title of channel: Pore 2
Max. load 12.5 Mpa

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\2.5 MPa < 1.0 % < 0.002 MPa
I

Calibration uncertainty 0.6% 0.003 MPa
Pore 2 transducer: Kistler 4043A50
SN : 1233112

Range Calibration range Sensitivity Zero load
From Deviation output

1 0 115 deg < 10% < 1.5 deg
Calibration uncertainty 1% 0.5 deg

fdf thO tTiVoica va ues or IS type 0 eVlce
Cone diameter (mm) 43.7 Pore 2 position 2 Alpha factor 0.58
Cone area (square em) 15 Sleeve length (mm) 144.7 Cone - Sleeve distance (mm) 14.4
Sleeve diameter (mm) 43.9 Sleeve area (square em) 200 Cone - Pore 2 distance (mm) 6.0

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

Calibration date: 15/05/2007

Calibrate before: 15/05/2008

Template :,75CKEW2 Updated: 29/09/20053:15:00 PM

Approved by :Mouaouya, MoCalibrated by:

CALIBRATION CERTIFICATE 

ApPLICANT FGI HOUSTON Certificate number . FC070496 Page 1 of 1 

SUBMITTED A Piezo Cone Penetrometer· Manufacturer Fugro Engineers B.V. 

Device type .. CONE. A15F7.SCKEW2/B. 50 bar (2.5 ton) Serial number 1701-1832 

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

Force calibration 
Calibration reference; 548 FRE. 00 1 
Procedure; FEBV.CAL.PRO.003 KALtBRATIE KRACHT 
Title of channel(s): Cone and Cone+Fric. 
Max. load 150 kN 
Range Calibration range Sensitivity 

From to Deviation 
1 01 25 kN 

I 
Calibration uncertainty 

Pressure calibration 
Calibration reference: 3257-0001 

< 0.5 % 

0.3% 

Zero load 
output 

< 0.75 kN 

0.008 kN 

Procedure: FEBV.CAL.PRO.004 KALIBRATIE DRUK 
Title of channel: Pore 2 
Max. load 12.5 Mpa 
Range Calibration range Sensitivity Zero load 

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

J 
Calibration uncertainty 0.6% 0.003 MPa 
Pore 2 transducer: Kistler 4043ASO 
SN: 1233112 

Tvoical values for this tvl'le of device 
Cone diameter (mm) 43.7 Pore 2 position 
Cone area (square em) 15 Sleeve length (mm) 

Pressure test: 
IDeviation from specified Alpha factor at 2.5 MPa 1 < 5 %1 

Calibration of the slope sensor 
Callbration reference: 
Procedure:FEBV.CAL.PRO.006 KALIBRATIE HELLING 
Title of chan~el: 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 

2 Alpha factor 0.58 
144.7 Cone - Sleeve distance (mm) 14.4 

Sleeve diameter (mm) 43.9 Sleeve area (square em) 200 Cone - Pore 2 distance (mm) 6.0 

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

Calibrated by: Mouaouya, Mo Approved by : 

Calibration date: 15/0512007 

Calibrate before: 15/05/2008 

Template :,75CKEW2 Updated: 29/09/20053:15:00 PM 
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Calibration Verification Certificate

Device Type: Plezo Cone Penetrometer

Device Number: F7.5CKEW2N 1701·1832
TIP CALIBRATION
Tip area =15 cm2 =0.0161 ft2
Tip readings in mV

Load
Ib

o
610

5130
8550

10030
15040
20010

Load
Tons

o
0.305
2.565
4.275
5.015

7.52
10.005

load/area
tst

o
18.9441

159.3168
265.528

311.4907
467.0807
621.4286

Tip
mV

o
36.3

304.1
506.9
596.4
892.2

1184.4

TIP
Cal Factor

Mpa
o

49.9751995
50.1686335
50.1620354
50.0143495
50.1322208
50.2435152

700

800

500

~ 400

~ 300
200

100

Tip

2000 4000 Loatfl)filJ(lb,) 8000 10000 12000

o
2.473016

2.49931196
2.48072749

o
0.50073277
0.49984894
0.50053946
0.50112981
0.50558219

P.Pres.
Cal Factor

Mpa

o
279.8
887.6

1488.4
2210

3307.8

Friction
Friction Cal Factor

mV Mpa

o
209.1
413.8
833.8

load/area
tst

o
1.463075
4.63307

7.779842
11.56526

17.464

o
5.4

10.8
21.6

o
0.315

0.9975
1.675
2.49
3.76

tst

Load
Tons

o
75

150
300

o
630

1995
3350
4980
7520

psi

Load
Ib

PORE PRESSURE TRANSDUCER CALIBRATION
Serial: 123312
Pore Pressure readings in mV
Pressure Pressure Transducer

readings
mV

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

Temperature Calibration (30 -115 degrees'F)
Temp (deg TIP (mV) FRIC (mV) PIEZO (mV)

30 -0.007 0.189 -0.047
50 -0.035 0.203 0.126
75 -0.049 0.291 0.140

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

Deviation
Tip
Friction
Piezo

mV
0.242
3.174
3.058

Mpa % Full Scale
0.0121 0.0242

0.001587 0.31738
0.007645 0.3058

11/5/2007

11/5/2007

Date:

Date:

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 (A2LAAPPROVED)
Model # 8528-40, Serial # C95005824, ID # TD-001

Calibration Verified by: Dennis Stauffer~ ,

Ch"k" By , ",rep Y1lm" d·

Calibration Verification Certificate 

Device Type: Piezo Cone Penetrometer 

Device Number: F7.5CKEW2N 1701-1832 
TIP CALIBRATION 
Tip area = 15 cm2 = 0.0161 tt2 
Tip readings in mV 

Load 
Ib 

Load 
Tons 

load/area 
tsf 

o 
18.9441 

159.3168 

TIP 
Tip Cal Factor 
mV Mpa 

o 0 

I 400 

t 300 ., 
2IlO ·r 

100 .: 

TIp 

o 
610 

5130 
8550 

10030 
15040 
20010 

o 
0.305 
2.565 
4.275 
5.015 

265.528 
311.4907 
467.0807 
621.4286 

36.3 49.9751995 
304.1 50.1686335 
506.9 50.1620354 
596.4 50.0143495 
892.2 50.1322208 

2000 4000 LodOID~I'" 8000 10000 1200D 

7.52 
10.005 

FRICTION CALIBRATION 

1184.4 50.2435152 

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 

630 0.315 1.463075 279.8 0.50073277 
1995 0.9975 4.63307 887.6 0.49984894 
3350 1.675 7.779842 1488.4 0.50053946 
4980 2.49 11.56526 2210 0.50112981 
7520 3.76 17.464 3307.8 0.50558219 

PORE PRESSURE TRANSDUCER CALIBRATION 
8erial:123312 
Pore Pressure readings in mY 
Pressure Pressure Transducer P.Pres. 

readings Cal Factor 
psi tst mV Mpa 

0 0 0 0 
75 5.4 209.1 2.473016 

150 10.8 413.8 2.49931196 
300 21.6 833.8 2.48072749 

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

30 -0.007 0.189 -0.047 
50 -0.035 0.203 0.126 
75 -0.049 0.291 0.140 

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

'51'" 
2000 

1:' 
§. .500 

I 
! ':::; 

a 
0 

1000 

800 
! SOO I 400 
~ 

200 

0 

Deviation 
Tip 
Friction 
Plezo 

0 

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL: 
Model 560K, Serial No. 129739 

Friction Sleeve 

.000 2000 Loll"", 0lO0O 5000 

Pore Pressure 

100 ~I) 300 

mV 
0.242 
3.174 
3.058 

Mpa % Full Scale 
0.0121 0.0242 

0.001587 0.31738 
0.007645 0.3058 

FRICTiON CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL: 
Model: 1211EX-1 OK-B. Serial: 113655 
PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSI/NCSL APPROVED) 
Pressure Indicator Model: UPS3000CC, Serial: A0813 

tIOoa 

400 

TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LAAPPROVED) 
Model # 8528-40, Serial # C95005824, ID # TO-001 

Calibration Verified by: Dennis Stauffer ~ 

eM""" By : R""p Yllm" d Date: 

Date: 

1115/2007 

1115/2007 
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DATE:
HGL Instrument Verification

11/5/2007 Instrument No.: _ft,="_,---, Location:
Type Analysis: 0 BF; D NonBF; LRJ FS; DAbs.

Houston LVDT?:DVes; LRJNo
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 -8.5 8.5 -0.03
Model Number F7.5CKEW2/B1 36.300000 610.0 604.3 5.7 -0.02
Serial Number 1701-1832 (Tip) 304.100000 5130.0 5125.3 4.7 -0.01

HGL'lnstrument Number ft 506.900000 8550.0 8549.0 1.0 0.00
Excitation (V) 596.400000 10030.0 10059.9 29.9 0.09

Gain/Span Setting NA 892.200000 15040.0 15053.6 13.6 0.04 --
Full Range Output (V) 1184.400000 20010.0 19986.5 23.5 -0.07

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

Date Due 11/4/2008
Service Status In Service

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

1-------

Load Cell (A2AL APPROVED)
-'-.--

Type
Manufacturer Geotac ---

Model Number 560K
Serial Number 129739

HGL Instrument Number ~ -
Date Verified
Temperature °C= of

Linear Regression, Uncertainty, &Error Summary
Correlation Coeff. (R21 0.999994562 -----

Intercept (Ib) -8.544049781 ------
Slope (lb/mV) 16.88202947 --------

Verification (Calib.) Factor 16.88202947 ----1---,---
Verification Factor Units Ib/mV ._---

Absolute Zero (V) 1--_.-
Floating Zero (V) ---_.-

Combined Uncertainty (Ib) 4.016393928
Coverage Factor 2

Expanded Uncertainty (lb) 8.032787857
Max. Abs. or FS Error (%) 0.09 I X IFS; I lAbs. MTSL Yes; ~No

25000.020000.015000.010000.05000.0

UppE r Limit ---

I
/

....,-

Low r Limit

O.ODO

0.050

0.100

0.15D

-0.150
0.0

-0.100

-0.050

Ib= 16 8820mV·8. 440

V
./
V

./'
V

/
V

--
L

1 0 20 30 40 5 0 6D 7

6000.0

2000.0

6000.0

0.0

4000.0

·2000.0

12000.0

10000.0

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

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

4.0164 N 1.0000 A 4.0164 16.1314 _._--_.__ .•._....

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2

---- ---.-.-..._-....
N 1.0000 A 1-._--_.. - - -.-.. ...-------

Resoiution of Standard #N/A R 3.4641 B ---_ ......,._' .... ..-----_. -----._.__..
------- ...

Combined Uncertainty 4.0164 Coverage Factor 2 for 95% confidence level.

Expanded Uncertaintv (Best Measurement Capabilitvl3 8.033 Ib
(2) This value is umque for type (model) of equipment.

Tip1832.xls, 11-5-2007 11/5/2007

(t) This equation follows the approach presented by A2LA, not that typically used In uncertaInty calculations,l.e., STOEV of the Mean.

(3) This uncertainty repre5ents._~n e~ed uncertainty expressed as approximately the 95% confidence level using a coverage tactor of k=2. ~

Verified By:~ Input By: Reviewed By: Ch.ecked By: '
. File: __

Remarks: ----------------------------------------.

FUGRO CONSULTANTS INC2000.2 (06/14107)
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DATE:
HGL Instrument Verification

11/5/2007 Instrument No.: .:.ft.:.;1~0.::0~~ Location: LVDT?: DYes; mNo
Type Analysis: !ZlBF; DNonBF; WFS; DAbs. --------RO'"e-a-d-in-g-R-e-s-o-lu-t-io-n-o-f-lnstrument: 0.000001

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

Manufacturer Fugro 0.000000 0.0 -213.5 213.5 -1.27
Model Number F7.5CKEW2IB1 279.800000 630.0 -

435.4 194.6 -1.15
Serial Number 1701-1832 (Friction) 887.600000 1195.0 1845.0 650.0 3.86

HGL Instrument Number ft100 1488.400000 3350.0 3238.4 111.6 -0.66
Excitation (V) 2210.000000 4980.0 4911.8 68.2 -0.40

Gain/Span Setting NA 3307.800000 7520.0 7457.8 62.2 -0.37
Full Range Output (V)

----

Full Range/Capacity (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 lAbs.

Verification/Standard Equipment --
Type Load Cell (A2AL APPROVED)

--

Manufacturer INTERFACE
--_._-

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

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

Linear Regression, Uncertainty, & Error Summary

Correlation Coeff. (R2) 0.98755242

1----
Intercept (Ib) -213.4594712 r-------

Slope (Ib/mv) 2.319144175
-------

1-- - 1----._----_.-
Verification (Calib.) Factor 2.31914417

Verification Factor Units Ib/mv
1-------

Absolute Zero (V) -
Floating Zero (V)

Combined Uncertainty (Ib) 90.41311646
Coverage Factor 2

Expanded Uncertainty (Ib) 180.8262329
Max. Abs. or FS Error (%) 3.86 I XIFS; I lAbs. MTSL Yes;l..~JNo

1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 8000.0
Standard Reading (Ib)

.-

I!\
\

'\
I '\ Upper imit

I ,[ower irnlf
+-

L------+

0.000

5.000

4.000

-2.000
0.0

3.000

-1.000

~ 2.000g
W 1.000
Ulu.

Instrument Reading (mv)

Ib;:: 2.3191mv~ 13.4595

./
7

//
V

f------ /
/

5·0 11 a qlO 2lPO 2
0.0

6000.0

-1000.0

5000.0

[ 4000.0

C>c
'5 3000.0
:ll
0:
"E 2000.0..
'tJ
C
S 1000.0
Ul

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-STDEV 90.4131 N 1.0000 A 90.4131 8,174.5316

Resolution of Instrument
-------

0.0000 R 3.4641 B 0.0000 0.0000 1-------------_..-----
Repeatability 2 N 1.0000 A---_.

Resolution of Standard #N/A -B- ------------- ----_.-_ .._-- --_._--"._- -_. _...-
R 3.4641 1---_._.__...--------- ------_._.---_..-..... -

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

Combined Uncertainty 90.4131 Coverage Factor 2 for 95% confidence level.

Exoanded Uncertaintv (Best Measurement Caoabililv)3 180.826 Ib

Checked. By: -'---:::.-._

(2) ThIS value IS umque lor type (model) of equIpment.

Reviewed By: _Input By: _Verified By: ~_..-:::'-
File:

Remarks: -------------------------------~----------/-~-;/-:...--------

(1) ThIS equation follows the approach presented by P\lLA, not that typIcally used In uncertaInty calculations, i.e., STDEV of the Mean.

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

2000.2 (06/14/07) Fric1832.xls, CalData 1115/2007 FUGRO CONSULTANTS INC
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HGL Instrument Verification
DATE: 11/5/2007 Instrument No.; pt

Type Analysis: []]BF; DNon-'::B""F-;-'LKJr"C"X--'FS;
Location:

DAbs.
Houston LVDT?:DYes; WNo

Reading Resolution of Instrument: 0.000001

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

Manufacturer Fugro 0.000000 0.0 0.1 0.1 0.04
Model Number F7.5CKEW2/B1 209.100000 75.0 75.4 0.4 0.12
Serial Number 1701-1832-123312 (Piezo) 413.800000 150.0 149.1 0.9 -0.25

HGL Instrument Number pt 833.800000 300.0 300.3 0.3 0.09
Excitation (V)

Gain/Span Setting NA
Full Range Output M

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 lAbs.
Verification/Standard Equipment

------

Type PT(ANSI/NCSL APPROVED)
,--

Manufacturer Eaton
Model Number UPS3000CC
Serial Number A0813

HGL Instrument Number
,

,~,J
Date Verified

1-----1------

Temperature °C= of
~' -_._-

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

....
Correlation Coeff. (R2) 0.999978009 --

Intercept (psi) 0.132500696 -
Slope (psi/mv) 0.360039814

Verification (Calib.) Factor 0.36003981
Verification Factor Units psi/mv ._--

Absolute Zero (V)
Floating Zero (V)

Combined Uncertainty (psi) 0.158811828
Coverage Factor 2

Expanded Uncertainty (psi) 0.317623656
--

Max. Abs. or FS Error (%) -0.25 I XIFS; I lAbs. MTSL Yes; ~No

350.0300.0100.0 150.0 200.0 250.0
Standard Reading (psi)

50.0

Upp r Limit

...
~ \ //

/'
/ ----

~-
,

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

//

,. /

,/

\V
-.-

Low ~r Limit
-0.300

0.0

0.300

0.200

0.100

C
~g 0.000
w
en
u. -0.100

-0.200

m ~ ~ ~ ~ ~ ~ ~ ~

Instrument ReadIng (mv)

psi 0:: 0.3 OOmv+O 1325

/
--~-

//
/

/'
_.

V
V

-

./
/V

50.0

0.0
o

300.0

350.0

! 250.0

'"<:
i5 200.0

~
~ 150.0
IV

":ii 100.0
ill

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

..
0.1588 N 1.0000 A 0.1588 0.0252 --_.__._._----

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2

i------- f-----.-.-.. .......

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

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

Combined Uncertainty 0.1588 Coverage Factor 2 for 95% confidence level.

Expanded Uncertaintv (Best Measurement Capabilitv)3 0.318 psi
(1) This equation follows the approach presented by A2LA, not that typically used In uncertainty calCUlations, I.e., STDEV of the Mean. (2) ThIs value IS unique for type (model) of equipment.

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

R::;~:~B_y_:_,v:Z;_·_~ I_np_u_t_B_y_: . R_e_v_ie_w_e_d_B_y_::::_-~~~~::~===C=-he-c-ked B:£_;_7-_,t{ __=~~~~_::=.
2000.2 (06/14/07) Pore1832.xls, CalData 11/5/2007 FUGRO CONSULTANTS INC
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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

10.059 10.0
20.042 19.8
30.061 29.5
40.042 40.1
50.056 50.3
60.050 60.3
70.050 70.2
80.002 80.0
90.080 90.0

100.002 99.7

120.0

100.0 -
.cc- 80.0E
I:ll

60.00
E
rn

40.0Qi
Ul

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 (A2LA APPROVED) 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 p-s:3
-W.Che,ked By : Re"p Yllmoz U

Date:

Date:

10/5/2007

10/5/2007
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Geometries ES-3000 SiN 5138
Frequency (Hz) In: 10.059 Seismograph: 10.0 11/02/2007
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Geometries ES-3000
Frequency (hz) IN:
11/02/2007

SiN 5138
20.042 Seismograph: 19.8
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Geometries ES-3000
Frequency (Hz) IN:
11/02/2007

SiN 5138
30.061 Seismograph: 29.5
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Geometries ES-3000
Frequency (Hz) IN:
11/02/2007

SiN 5138
40.042 Seismograph: 40.1

o

10

20

30

40

50

60

70

80

90

100

110

120

130

140

2.0

----.-------~---------------------___cl------··-------·--.-..-.---...._.-.



Volume 2, Rev. 0 - 7/18/2008 Page 125 of 155 DCN# EXE808

Geometries ES-3000
Frequency (Hz) IN:
11/02/2007

SiN 5138
50.056 Seismograph: 50.3

o

10

20

30

40

50

60

70

80

90

100

110

120

130

140

•....•·•·.._·..·•....··-....;;;·....iiiiiiI..···_.

2.0

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



Volume 2, Rev. 0 - 7/18/2008 Page 126 of 155 DCN# EXE808

Geometries ES-3000
Frequency (Hz) IN:
11/02/2007

SiN 5138
60.050 Seismograph: 60.3
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Geometries ES-3000
Frequency (Hz) IN:
11/02/2007
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Geometries ES-3000
Frequency (Hz) IN:
11/02/2007

SiN 5138
80.002 Seismograph: 80.0
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Geometries ES-3000
Frequency (Hz) IN:
11/02/2007

o

10
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SiN 5138
90.080 Seismograph: 90.0
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Geometries ES-3000
Frequency (Hz) IN:
11/02/2007
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100.002 Seismograph: 99.7
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POST JOB
CALIBRATION
VERIFICATION
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Calibration Verification Certificate

Device Type: Piezo Cone Penetrometer

2000 4000 LoacOO60 (Ibs) 8000 10000 12000

Tip
700

600

500

~ 400

~ 300
200

100

o
2.49931196
2.49088461
2.49961399

P.Pres.
Cal Factor

Mpa
o

206.9
415.2
827.5

o
5.4

10.8
21.6

tsf
o

75
150
300

psi

PORE PRESSURE TRANSDUCER CALIBRATION
Serial : 7056-1-133
Pore Pressure readings in mV
Pressure Pressure Transducer

readings
mV

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

605 0.3025 18.78882 35.7 50.3986015
5080 2.54 157.764 301.2 50.1579839
7520 3.76 233.5404 446.7 50.0648841
9960 4.98 309.3168 591.2 50.1021358

15150 7.575 470.4969 899.3 50.1001892
20040 10.02 622.3602 1190.2 50.0736325

FRICTION CALIBRATION
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

480 0.24 1.114724 211.7 0.50423566
2530 1.265 5.875523 1112.8 0.50561107
3610 1.805 8.383651 1586.7 0.50597092
5005 2.5025 11.62332 2197.3 0.50655651
7480 3.74 17.37111 3287.4 0.50601364

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

30 1.623 1.032 -0.397
50 1.680 1.128 -0.946
75 1.728 1.331 -1.147

100 1.901 1.507 1.473
115 1.943 2.174 3.319

Deviation
Tip
Friction
Piezo

mV
0.338
1.694
5.714

Mpa % Full Scale
0.0169 0.0338

0.000847 0.1694
0.014285 0.5714

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL:
Model 560K, Serial No. 129739
FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL:
Model: 1211 EX-1 OK-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 # TD-001

Calibration Verified by: Dennis Staufferrs
Ch,"',' By , "'00' Yllm" rc- Date:

Date:

1/22/2008

1/22/2008

Calibration Verification Certificate 

Device Type: Piezo Cone Penetrometer 

Device Number: F7.SCKEW2/B 1701-1498 
TIP CALIBRATION 
Tip area:: 15 cm2 = 0.0161 ft2 
Tip readings in mV 

Load Load loadfarea 
Ib Tons tsf 

0 0 0 
605 0.3025 18.78882 

5080 2.54 157.764 
7520 3.76 233.5404 
9960 4.98 309.3168 

15150 7.575 470.4969 
20040 10.02 622.3602 

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

TIP 
Tip Cal Factor 
mV Mpa 

0 0 
35.7 50.3986015 

301.2 50.1579839 
446.7 50.0648841 
591.2 50.1021358 
899.3 50.1001892 

1190.2 50.0736325 

Load 
Ib 

Load 
Tons 

loadfarea 
tsf 

Friction 
Friction Cal Factor 

o 
480 

2530 
3610 
5005 
7480 

o 
0.24 

1.265 
1.805 

2.5025 
3.74 

o 
1.114724 
5.875523 
8.383651 
11.62332 
17.37111 

mV Mpa 
o 0 

211.7 0.50423566 
1112.8 0.50561107 
1586.7 0.50597092 
2197.3 0.50655651 
3287.4 0.50601364 

PORE PRESSURE TRANSDUCER CALIBRATION 
Serial: 7056-1-133 
Pore Pressure readings in mV 
Pressure Pressure Transducer 

readings 
psi tsf mV 

o 
75 

150 
300 

o 
5.4 

10.8 
21.6 

o 
206.9 
415.2 
827.5 

P.Pres. 
Cal Factor 

Mpa 
o 

2.49931196 
2.49088461 
2.49961399 

Temperature Calibration (30 -115 degrees F) 
Temp (de9TIP (mV) FRIC (mV) PIEZO (mV) 

30 1.623 1.032 -0.397 
50 1.680 1.128 -0.946 
75 1.728 1.331 -1.147 

100 1.901 1.507 1.473 
115 1.943 2.174 3.319 

Tip 
700 _ ... --:-:---:----.-~----~--. _~"':""""-M-.... ._.~! 

: .' 
600 :.' , . ' . ............... " .. " 

500 .... "'/:'.-::': ... "'1 
i~: ',' ~.:: .<.: •... ',:'.1 
1= .00·· .. :> . "::.:'/"7 .. ,: . .) 

100 : .•. ~. ....'1 
o / .. ' ..•. ,: ... : ........ -:1 

1000 

900 

I 600 b 
¥ 
i 400 
! .. 

200 

0 

Deviation 
Tip 
Friction 
Piezo 

a 

2000 4000 loacED,O (Ibt) BODO 10000 12000 

Friction Sleeve 

1000 2000 LolIIqIII., 4DOD 5000 8000 

Pore Pressure 

lOa 

mV 
0.338 
1.694 
5.714 

300 

Mpa % Full Scale 
0.0169 0.0338 

0.000847 0.1694 
0.014285 0.5714 

400 

TIP CALIBRATED BY GEOTAC (A2LAAPPROVED) LOAD CELL: 
ModeI560K,SeriaINo.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 (A2LAAPPROVED) 
Model # 8528-40, Serial # C95005824, 10 # TD-001 

Calibration Verified by: Dennis Stauffer G Date: 1f22f2008 

Ch,d<ed By , R ... p YOm" 'If- Date: 1f22f200B 
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DATE:
HGL Instrument Verification

1/22/2008 Instrument No.: ..:ft.:..-._.,....-..., Location:
Type Analysis: WBF; DNonBF; WFS; DAbs.

Houston LVDT?:DVes; [I]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 3.4 3.4 0.01
Model Number F7.5CKE3SW2/B 35.700000 605.0 604.5 0.5 0.00
Serial Number 1701-1498(Tip) 301.200000 5080.0 5074.9 5.1 -0.02

HGL Instrument Number ft 446.700000 7520.0 7524.8 4.8 0.01
Excitation (V) 591.200000 9960.0 9957.9 2.1 -0.01

Gain/Span Setting NA 899.300000 15150.0 15145.7 4.3 -0.01
Full Range Output (V) 1190.200000 20040.0 20043.8 3.8 0.01----

Full Range/Capacity (Ib) 33716
Date Verified 1/22/2008

Date Due 1/21/2009
Service Status In Service

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

Type Load Cell (A2AL APPROVED)
Manufacturer Geotak

Model Number 560K
Serial Number 129739

HGL Instrument Number .'
T~

.;•••i.;~

Date Verified
Temperature °c = of

Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R2) 0.999999699

Intercept (Ib) 3.370369765
Slope (lb/mV) 16.8378626

Verification (Calib.) Factor 16.83786260
Verification Factor Units Ib/mV

Absolute Zero (V)
Floating Zero (V)

Combined Uncertainty (Ib) 0.6157721
Coverage Factor 2

Expanded Uncertainty (Ib) 1.2315442
Max. Abs. or FS Error (%) -0.02 I X IFS; I lAbs. MTSL Ves; ~No

25000.020000.015000.010000.05000.0

Upp r Limit

, /-------=-----= l7

Lowbr Limit

0.100

0.150

0.050

0.000

-0.100

-0.150
0.0

-0.050

700600500400300200100

Ib = 16.63J9mv+3.37 4

/'
/

/'

/
V

/
V

/
0.0

o

6000.0

4000.0

2000.0

6000.0

10000.0

12000.0

Uncertainity BUdget Analysis For ft
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (UI) u, Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 1 0.6158 N 1.0000 A 0.6158 0.3792

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A

Resolution of Standard #N/A R 3.4641 B

Combined Uncertainty 0.6158 Coverage Factor 2 for 95% confidence level.

Expanded Uncertaintv (Best Measurement CaDabilltv)3 1.232 Ib
(2) ThiS value IS unique for type (model) of equipment.

Checked By: -;,..,..;.;;='-

(1) ThiS equalion follows the approach presented by P\2LA, not that typically used In uncertainty calculations, I.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: -----------------------------------------t---,'L..-------

2000.2 (06/14/07) Tip1498.xls, 1-22-2008 1/24/2008 FUGRO CONSULTANTS INC



Volume 2, Rev. 0 - 7/18/2008 Page 134 of 155 DCN# EXE808

DATE:
HGL Instrument Verification

1/22/2008 Instrument No.: ft100 Location: LVDT?: DYes; [KINo
Type Analysis: [K] BF; D Non..':B:-:F~;':-r[K]:-:X"FS; DAbs. --------:R:""e-a-d:-in-g-R-e-s-o-Iu-ti-o-n-o-f-Instrumen!: 0.000001

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

Manufacturer Fugro 0.000000 0.0 -1.0 1.0 -0.01
Model Number F7.5CKEW2/B 211.700000 480.0 480.9 0.9 0.01
Serial Number 1701-1498 (Friction) 1112.800000 2530.0 2532.0 2.0 0.01

HGL Instrument Number ft100 1586.700000 3610.0 3610.7 0.7 0.00
Excitation (V) 2197.300000 5005.0 5000.6 4.4 -0.03

Gain/Span Setting NA 3287.400000 7480.0 7481.9 1.9 0.01
Full Range Output (V)

Full Range/Capacity (Ib) 16858
Date Verified 1/22/2008

Date Due 1/21/2009
Service Status In Service

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

Type Load Cell (A2AL APPROVED)
Manufacturer INTERFACE

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

HGL Instrument Number T~
..."".j

Date Verified
Temperature °C= of

Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R2) 0.999999261

Intercept (Ib) -1.014317764
Slope (Ib/mv) 2.276240297

Verification (Calib.) Factor 2.27624030
Verification Factor Units Ib/mv

Absolute Zero (V)
Floating Zero (V)

Combined Uncertainty (Ib) 0.567926155
Coverage Factor 2

Expanded Uncertainty (Ib) 1.13585231
Max. Abs. or FS Error (%) -0.03 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

--
~

Lower imit

0.100

0.000

0.050

0.150

-0.100

-0.050

-0.150
0.0

Ib = 2.2762mv .0143

/
V

./
/'

/V
1/

/
50 10 0 15~0 20,"0 2

3000.0

0.0

1000.0

2000.0

4000.0

6000.0

5000.0

·1000.0

Checked By: ----,,<--:3;1--

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

Reviewed By: _Input By: _Verified By: .p-_=,,"--
File:

Remarks: ------------------------------------------.L-I--------

(1) ThIs equation follows the approach presented by A2LA, not that typically used 10 uncertamty calculations, I.e., STDEV of the Mean.

(3) This uncertainty represenls an expan uncertainty expressed as approxImately the 95% confidence level using a coverage factor of k=2.

Uncertainity Budget Analysis For ft1 00
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (UI) Ui< Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 1 0.5679 N 1.0000 A 0.5679 0.3225

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A

Resolution of Standard #N/A R 3.4641 B

Combined Uncertainty 0.5679 Coverage Factor 2 for 95% confidence level.

Expanded Uncertainty (Best Measurement Capabilitv)3 1.136 Ib
.'

2000.2 (06/14/07) Fric1498.xls, 1-22-2008 1/24/2008 FUGRO CONSULTANTS INC
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DATE:
HGL Instrument Verification

1/22/2008 Instrument No.: pt Location:
Type Analysis: [KIBF; DNon-'::B'=F;--'[KI-:"X"FS; DAbs.

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

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

Manufacturer Fugro 0.000000 0.0 -0.1 0.1 -0.03
Model Number F7.5CKEW2/B 206.900000 75.0 74.9 0.1 -0.03
Serial Number 1701-1576-7056-1-133 (Plezo) 415.200000 150.0 150.4 0.4 0.11

HGL Instrument Number pt 827.500000 300.0 299.8 0.2 -0.05
Excitation (V)

Gain/Span Setting NA
Full Range Output (V)

Full Range/Capacity (psi) 360
Date Verified 1/22/2008

Date Due 1/21/2009
Service Status In Service

Accept. Abs. or FS Error (%) 0.25 I X IFS; I lAbs.
Verification/Standard Equipment

Type PT(ANSI/NCSL APPROVED)
Manufacturer Eaton

Model Number UPS3000CC
Serial Number A0813

HGL Instrument Number !
-~:.~

Date Verified
Temperature D C = OF

Linear Regression, Uncertainty, & Error Summary
Correlation Coeff. (R2\ 0.999995874

Intercept (psi) -0.108198682
Slope (psi/mv) 0.362467436

Verification (Callb.) Factor 0.36246744
Verification Factor Units psi/mv

Absolute Zero (V)
Floating Zero (V)

Combined Uncertainty (psi) 0.066029689
Coverage Factor 2

Expanded Uncertainty (psi) 0.132059378
Max. Abs. or FS Error (%) 0.11 I X IFS; I lAbs. MTSL Ves; ~No

350.0300.0250.0200.0150.0100.050.0

Uppe r Limit

/ ------ -----..........-.
/"

~

Low r Limit

0.300

0.000

0.100

0.200

-0.300
0.0

-0.100

-0.200

psi =0.3 25mv-O. 082

V
/"

/
/

V

/
/
...v

/
1 0 2 0
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0 4 0 5 0 60 7,0 80 9

I I

50.0
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100.0

150.0

250.0

300.0

200.0

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 0.0660 N 1.0000 A 0.0660 0.0044

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A

Resoiution of Standard #N/A R 3.4641 B

Combined Uncertainty 0.0660 Coverage Factor 2 for 95% confidence level.

Expanded Uncertainty (Best Measurement Capabilily)3 0.132 psi
(2) ThiS value is unique for type (model) of equipment.

Pore1498.xls, 1-22-2008 1/24/2008

(1) ThiS equation follows the approach presented by A2LA, not that typically used In uncertaInty calculations, I.e., STDeV of the Mean.

(3) This uncertainlyrepresen~ uncertainly expressed as approximately the 95% confidence level using a coverage factor of k=2. ~

ver~i~:: By: LL Input By: Reviewed By: Checked By: ",

Remarks: ---------------------------------------------,~iL-_._-/--------

FUGRO CONSULTANTS INC2000.2 (06/14/07)
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Calibration Verification Certificate

Tip
700

600

500

400

300

200

100

2000 4000 6000 BOOO 10000 12000

o
2.50658092
2.50112525
2.50779653

P.Pres.
Cal Factor

Mpa
o

206.3
413.5
824.8

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: F7.5CKESW2/V 1701·1788
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

510 0.255 15.83851 30.3 50.0563149
4980 2.49 154.6584 295.3 50.1530353
7510 3.755 233.2298 446.3 50.0431198

10040 5.02 311.8012 595.4 50.1482993
14970 7.485 464.9068 889.4 50.0559839
19960 9.98 619.8758 1184.3 50.1222011

FRICTION CALIBRATION
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

550 0.275 1.277288 243.8 0.50169776
2020 1.01 4.691129 890.4 0.50452117
3590 1.795 8.337204 1584.6 0.50383458
5100 2.55 11.84394 2250.7 0.50392481
7480 3.74 17.37111 3295.4 0.50478522

Temperature Calibration (30 -115 degrees F)
Temp (deg TIP (mV) FRIC (mV) PIEza (mV)

30 -0.010 -0.201 -0.098
50 0.002 -0.332 -0.073
75 0.015 -0.392 -0.049

100 0.143 1.978 -2.032
115 0.245 2.658 -2.539

Deviation
Tip
Friction
Piezo

mV
0.255
2.859
2.490

Mpa % Full Scale
0.01275 0.0255
0.00143 0.2859

0.006225 0.249

1/22/2008

1/22/2008

Date:

Date:

Checked By

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL:
Model 560K, Serial No. 129739
FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL:
Model: 1211EX-10K-B, Serial: 113655
PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSI/NCSL APPROVED)
Pressure Indicator Model: UPS3000CC, Serial: A0813
TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA APPROVED)
Model # 8528-40, Serial # C95005824, ID # TD-001

Calibration Verified by: Dennis Stauffer rc;
, R."p Yllm" 0-

Calibration Verification Certificate 

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 load/area Tip Cal Factor 

Ib Tons tsf mV Mpa 
0 0 0 0 0 

510 0.255 15.83851 30.3 50.0563149 
4980 2.49 154.6584 295.3 50.1530353 
7510 3.755 233.2298 446.3 50.0431198 

10040 5.02 311.8012 595.4 50.1482993 
14970 7.485 464.9068 889.4 50.0559839 
19960 9.98 619.8758 1184.3 50.1222011 

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

Friction 
Load Load load/area Friction Cal Factor 

Ib Tons Isf mV Mpa 
0 0 0 0 0 

550 0.275 1.277288 243.8 0.50169776 
2020 1.01 4.691129 890.4 0.50452117 
3590 1.795 8.337204 1584.6 0.50363458 
5100 2.55 11.84394 2250.7 0.50392481 
7480 3.74 17.37111 3295.4 0.50478522 

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

readings Cal Factor 
psi tsf mV Mpa 

0 0 0 0 
75 5.4 206.3 2.50658092 

150 10.8 413.5 2.50112525 
300 21.6 824.8 2.50779653 

Temperature Calibration (30 -115 degrees F) 
Temp (deg TIP (mV) FRIC (mV) PIEza (mV) 

30 -0.010 -0.201 -0.098 
50 0.002 -0.332 -0.073 
75 0.015 -0.392 -0.049 

100 0.143 1.978 -2.032 
115 0.245 2.658 -2.539 

I 
~ 

I 

Tip 

:: .·~:-":;::-·~7"-:--·~·~7~-::·-.·. --I 
500 l-" ... -".-:-.".-,.-----"-:-'----'--~:;. . ..c' ~:::.: ...,.... '..;",' --,...i·1 

~oo~_:_ .. ~-'-,-.. ~ •.. -~~.~.~.c~~.:-··~.·~·,-:--,-'-.. ~Ii 
300 ~....".,....;_,:'t_..;,. .• ...;,~~. :::0.., ...... :::... .;.,..;;,,"""",...,--.c....;-,-'-~ :: ........ /'. 

'./' 

. , 

.. j 
".1 

2000 4000 8000 8000 10000 12000 

Friction Sleeve 

1000 2000 LoI.qlloa) _000 5000 Il000 

Pore Pressure 
1000 

800 

600 

400 

200 

0 100 ~~ 300 400 

Deviation 
Tip 
Friction 
Piezo 

mV 
0.255 
2.859 
2.490 

Mpa % Full Scale 
0.01275 0.0255 
0.00143 0.2859 

0.006225 0.249 

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL: 
Model S60K, Serial No. 129739 
FRICTION CALIBRATED BY INTERFACE (A2LAAPPROVED) LOAD CELL: 
Model: 1211EX-10K-B. Serial: 113655 
PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSIINCSL APPROVED) 
Pressure Indicator Model: UPS3000CC, Serial: A0613 
TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA APPROVED) 
Model # 8528-40. Serial # C9500S624, ID # TD-001 

Calibration Verified by: Dennis Stauffer rc;; Date: 1/22/2008 

Checked By , R""p YI- t1- Date: 1/22/2008 
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DATE:
HGL Instrument Verification

1/22/2008 Instrument No.: ..;.ft,--_,..-., Location:
Type Analysis: W BF; D NonBF; W FS; DAbs.

Houston LVDT?:DYes; WNo
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 -0.4 0.4 0.00
Model Number F7.5CKESW2/B1 30.300000 510.0 510.1 0.1 0.00
Serial Number 1701-1788 (Tip) 295.300000 4980.0 4974.7 5.3 -0.02

HGL Instrument Number ft 446.300000 7510.0 7518.7 8.7 0.03
Excitation (V) 595.400000 10040.0 10030.7 9.3 -0.03

Gain/Span Selling NA 889.400000 14970.0 14983.9 13.9 0.04
Full Range Output (V) 1184.300000 19960.0 19952.3 7.7 -0.02

Full Range/Capacity (Ib) 33716
Date Verified 1/22/2008

Date Due 1/21/2009
Service Status in Service

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

Type Load Cell (A2AL APPROVED)
Manufacturer Geotac

Model Number 560K
Serial Number 129739

HGL Instrument Number ..,i.-
Date Verified
Temperature °c = of

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

) 0.999998634
Intercept (Ib) -0.389801857

Slope (lb/mV) 16.84763982
Verification (Calib.) Factor 16.84763982

Verification Factor Units Ib/mV
Absolute Zero (V)
Floating Zero \'I)

Combined Uncertainty (Ib) 1.882927137
Coverage Factor 2

Expanded Uncertainty (Ib) 3.765854274
Max. Abs. or FS Error (%) 0.04 I X IFS; I lAbs. MTSL Yes; ~No

25000.020000.015000.010000.05000.0

upplr Limit I

/.'"-- "'-

Low ~r Limit

0.050

0.150

0.100

0.000

-0.100

-0.150
0.0

-0.050

Ib = 16.64 6mV-O.389 I
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/
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/
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10000.0
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Uncertainity Budget Analysis For ft
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (Ui) UI< Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 1 1.8829 N 1.0000 A 1.8829 3.5454

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A

Resolution of Standard #N/A R 3.4641 B

Combined Uncertainty 1.8829 Coverage Factor 2 for 95% confidence level.

Expanded Uncertainty (Best Measurement Capability)3 3.766 Ib
(2) This value IS unique for type (model) of equipment.(1) ThIs equation follows the approach presented by A2LA, not that typically used In uncertainty calculations, I.e., STOEV of the Mean.

(3) This uncertainty represents an expanded uncertainty expressed as approximately the 95% confidence level using 8 coverage factor of k=2.

Verified BY:&? Input By: Reviewed By: Checked By: --''-=1-_

File:----------------------------------------/--1-------
Remarks: -----------------------------------------Ib'-------

2000.2 (06/14/07) Tip1788.xls, 1-22-2008 1/24/2008 FUGRO CONSULTANTS INC



Volume 2, Rev. 0 - 7/18/2008 Page 138 of 155 DCN# EXE808

DATE:
HGL Instrument Verification

1/22/2008 Instrument No.: ft100 Location: LVDT?: DYes; []]No
Type Analysis: WBF; 0 Non"::B:-:F~;:"--"[]]-:-X~FS; DAbs. -------""'R=-e-a""'d::-in-g""'R=-e-s-o::-lu""'ti-o-n-o.,.,...fInstrument: 0.000001

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

Manufacturer Fugro 0.000000 0.0 -3.4 3.4 -0.02
Model Number F7.5CKESW2/B1 243.800000 550.0 549.8 0.2 0.00
Serial Number 1701-1788 (Friction) 890.400000 2020.0 2017.0 3.0 -0.02

HGL Instrument Number ft100 1587.600000 3590.0 3599.0 9.0 0.05
Excitation (V) 2250.700000 5100.0 5103.6 3.6 0.02

Gain/Span Setting NA 3295.400000 7480.0 7474.1 5.9 -0.04
Full Range Output (V)

Full Range/Capacity (Ib) 16858
Date Verified 1/22/2008

Date Due 1/21/2009
Service Status In Service

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

Type Load Cell (A2AL APPROVED)
Manufacturer INTERFACE

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

HGL Instrument Number ·1
,,:.1

Date Verified
Temperature °C= of

Linear Regression, Uncertainty, & Error Summary

Correlation Coeff. (R2
) 0.999996337

Intercept (Ib) -3.393488832
Slope (Ib/mv) 2.269059971

Verification (Calib.) Factor 2.26905997
Verification Factor Units Ib/mv

Absolute Zero (V)
Floating Zero (V)

Combined Uncertainty (Ib) 1.213348951
Coverage Factor 2

Expanded Uncertainty (Ib) 2.426697903
Max. Abs. or FS Error (%) 0.05 I XIFS; I lAbs. MTSL Yes; l2UNo
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Upper imit

.
/

---------./
l/ I-- /

Lower imit

0.100

0.000

0.050

0.150

-0.150
0.0

-0.100
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Uncertainity Budget Analysis For ft1 00
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (UI) ut' Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV I 1.2133 N 1.0000 A 1.2133 1.4722

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A

Resolution of Standard #N/A R 3.4641 B

Combined Uncertainty 1.2133 Coverage Factor 2 for 95% confidence level.

Exoanded Uncertaintv (Best Measurement Caoabilitv13 2.427 Ib
(2) ThIs value IS umque for type (model) of equipment.(1) This equation follows the approach presented by KlLA. not that typically used In uncertaInty calculations, I.e., STDEVofthe Mean.

(3) This uncertainty represent??ncertalnty expressed as approximately the 95% confidence levet using a coverage faclor of k=2.

Verified By:~ Input By: Reviewed By: Checked By: _+-=.=!:.::-

Rem;~~~------------------------------------------;,----1'---------
-----------------------------------------'~,£-------
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DATE:
HGL Instrument Verification

1/22/2008 Instrument No.: pt Location:
Type Analysis: WBF; DNon-'::B"=F,-'...,W....,.X~FS; DAbs.

Houston LVDT?:DYes; WNo
Reading Resolution of Instrument: 0.000001

Instrument Identification/Data Instrument Standard Prediction Abs. Error FuJI Scale
Type Cone Penetrometer mv psi psi psi Error(%)

Manufacturer Fugro 0.000000 0.0 -0.1 0.1 -0.03
Model Number F7.5CKESW2/B1 206.300000 75.0 74.9 0.1 -0.02
Serial Number 1701-1788-1233109 (Piezo) 413.500000 150.0 150.3 0.3 0.08

HGL Instrument Number pt 824.800000 300.0 299.9 0.1 -0.04
Excitation (V)

Gain/Span Setting NA
FuJI Range Output (V)

FuJI Range/Capacity (psi) 360
Date Verified 1/22/2008

Date Due 1/21/2009
Service Status In Service

Accept. Abs. or FS Error (%) 0.25 I X IFS; I lAbs.
Verification/Standard Equipment

Type PT(ANSIINCSL APPROVED)
Manufacturer Eaton

Model Number UPS3000CC
Serial Number A0813

HGL Instrument Number ~.:J
Date Verified
Temperature °C= of

Linear Regression, Uncertainty, & Error Summary

Correlation Coeff. (R2
) 0.999997701

Intercept (psi) -0.094255964
Slope (psi/mv) 0.363683389

Verification (Calib.) Factor 0.36368339
Verification Factor Units psi/mv

Absolute Zero (V)
Floating Zero (V)

Combined Uncertainty (psi) 0.0497694
Coverage Factor 2

Expanded Uncertainty (psi) 0.099538799
Max. Abs. or FS Error (%) 0.08 I X IFS; I lAbs. MTSL Yes; ~No

350.0300.0250.0200.0150.0100.050.0

Upp r Limit I

~ ------------- --,
Low r Limit

0.200

0.300

0.100

0.000

·0.300
0.0

·0.200

·0.100
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Checked By: ....L.-7"f=~

(2) This value IS umqu for typ (m I) of equipment.

Reviewed By: _Input By: _Verified By:~~_.:::..

File:
Remarks: ----------------------------------------___1'---1--------

(1) This equation follows the approach presented by A2LA, not that typIcally used In uncertainty calculations, I.e., STDEV of the Mean.

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

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-STDEV 1 0.0498 N 1.0000 A 0.0498 0.0025

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability:l' N 1.0000 A

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

Combined Uncertainty 0.0498 Coverage Factor 2 for 95% confidence level.

Expanded Uncertainty (Best Measurement Capabilitv)3 0.100 psi
a a odo

2000.2 (06/14/07) Pare1788.xls, 1-22-2008 1/24/2008 FUGRO CONSULTANTS INC
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Calibration Verification Certificate

Device Type: Piezo Cone Penetrometer

Tip
700

600

500

400

300

200

2000 4000 6000 8000 10000 12000

TIP
Cal Factor

Mpa
o

50.1178293
50.1766931
50.1315012
50.1174101
50.1635427
50.1848225

o
35.9

308.2
481.7
592.8
895.2

1184.6

Tip
mV

load/area
tsf

o
18.78882
161.4907
252.1739
310.2484
468.9441
620.8075

o
0.3025

2.6
4.06

4.995
7.55

9.995

Load
Tons

o
605

5200
8120
9990

15100
19990

Load
Ib

Device Number: F7.5CKEW2N 1701·1832
TIP CALIBRATION
Tip area =15 cm2 =0.0161 ft2
Tip readings in mV

o
2.47538365
2.4975013

2.47953797

P.Pres.
Cal Factor

Mpa

Friction
Cal Factor

Mpa
o

0.50314238
0.50183363
0.50699177
0.50226234
0.50252831

o
243.1
899.6

1552.8
2218.3
3310.2

Friction
mV

o
208.9
414.1
834.2

load/area
tsf

o
1.277288
4.714352
8.221087
11.63493
17.37111

o
5.4

10.8
21.6

o
0.275
1.015
1.77

2.505
3.74

tsf

Load
Tons

o
75

150
300

o
550

2030
3540
5010
7480

psi

Load
Ib

PORE PRESSURE TRANSDUCER CALIBRATION
Serial : 123312
Pore Pressure readings in mV
Pressure Pressure Transducer

readings
mV

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

Temperature Calibration (30 -115 degrees F)
Temp (deg TIP (mV), FRIC (mV) PIEZO (mV)

30 -0.009 0.195 -0.052
50 -0.041 0.207 0.135
75 -0.046 0.284 0.148

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

Deviation
Tip
Friction
Piezo

mV
0.238
3.180
3.018

Mpa % Full Scale
0.0119 0.0238

0.00159 0.318
0.007545 0.3018

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL:
Model 560K, Serial No. 129739
FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL:
Model: 1211EX-10K-B, Serial: 113655
PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSI/NCSL APPROVED)
Pressure Indicator Model: UPS3000CC, Serial: A0813
TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA APPROVED)
Model # 8528-40, Serial # C95005824, ID # TD-001

Calibration Verified by: Dennis Stauffer(~ Date: 1/22/2008

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

Calibration Verification Certificate 

Device Type: Piezo Cone Penetrometer 

Device Number: F7.6CKEW2N 1701·1832 
TIP CALIBRATION 
Tip area::; 15 cm2::; 0.0161 tt2 
Tip readings in mV 

TIP 
Load Load load/area Tip Cal Factor 

Ib Tons tsf mV Mpa 
0 0 0 0 0 

605 0.3025 18.78882 35.9 50.1178293 
5200 2.6 161.4907 308.2 50.1766931 
8120 4.06 252.1739 481.7 50.1315012 
9990 4.995 310.2484 592.8 50.1174101 

15100 7.55 468.9441 895.2 50.1635427 
19990 9.995 620.8075 1184.6 50.1848225 

FRICTION CALI BRA TION 
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 

550 0.275 1.277288 243.1 0.50314238 
2030 1.015 4.714352 899.6 0.50183363 
3540 1.77 8.221087 1552.8 0.50699177 
5010 2.505 11.63493 2218.3 0.50226234 
7480 3.74 17.37111 3310.2 0.50252831 

PORE PRESSURE TRANSDUCER CALIBRATION 
Serial: 123312 
Pore Pressure readings in mV 
Pressure Pressure Transducer 

readings 
psi tsf mV 

o 
75 

150 
300 

o 
5.4 

10.8 
21.6 

o 
208.9 
414.1 
834.2 

P.Pres. 
Cal Factor 

Mpa 
o 

2.47538365 
2.4975013 

2.47953797 

Temperature Calibration (30 -115 degrees F) 
Temp (deg TIP (mV)' FRIC (mV) PIEZO (mV) 

30 -0.009 0.195 -0.052 
50 -0.041 0.207 0.135 
75 -0.046 0.284 0.146 

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

! 
j 
; 
~ 

Tip 
700 ,....,..~-.-,., .... -~'-.,...,..--...... ~ 
1100 ,,'" . " :',. . .. , . .1 

500 '.'" './'< ... "; 
<oo~~~~~--~~~~~~'··~'~·~·~·'~:·, 

~" 'I :: .;';,,';,."':':';:""'./'" 
'00 ".''/ '.' 

/. ... , '"~c· . 

1000 ~ODO 6000 8000 '0000 '200~ 

1000 

800 

600 

200 

0 
0 

Friction Sleeve 

",":1 
.,:,i 
... j 

'DOC ~ooo 3000 <000 500~ GOOD 

Pore Pressure 

100 ~q 300 400 

Deviation 
Tip 
Friction 
Piezo 

mV 
0.238 
3.180 
3.018 

Mpa % Full Scale 
0.0119 0.0238 

0.00159 0.318 
0.007545 0.3018 

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL: 
Model 560K, Serial No. 129739 
FRICTION CALIBRATED BY INTERFACE (A2LAAPPROVED) 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, 10 # TD-001 

Calibration Verified by: Dennis Stauffer 1?!5 Date: 1/22/2008 

Checked By : Recep Yilmaz Date: 1/22/2008 
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DATE:
HGL Instrument Verification

1/22/2008 Instrument No.: ft Location:
Type Analysis: 0 BF; D Non-==B:"::F-;-Wr-:"XC'"1 FS; DAbs.

Houston LVDT?:DVes; WNo
Reading Resolution of Instrument: 0.000001

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

Manufacturer Fugro 0.000000 0.0 -2.9 2.9 -0.01
Model Number F7.5CKEW2/B1 35.900000 605.0 602.8 2.2 -0.01
Serial Number 1701-1832 (Tip) 308.200000 5200.0 5197.1 2.9 -0.01

HGL Instrument Number ft 481.700000 8120.0 8124.4 4.4 0.01
Excitation (V) 592.800000 9990.0 9998.9 8.9 0.03

Gain/Span Setting NA 895.200000 15100.0 15101.0 1.0 0.00
Full Range Output (V) 1184.600000 19990.0 19983.8 6.2 -0.02

Full Range/Capacity (Ib) 33716
Date Verified 1/22/2008

Date Due 1/21/2009
Service Status In Service

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

Type Load Cell (A2AL APPROVED)
Manufacturer Geotac

Model Number 560K
Serial Number 129739

HGL Instrument Number ..,.~
.,......

Date Verified
Temperature °C= of

Linear Regression, Uncertainty, & Error Summary

Correlation Coeff. (R2
) 0.999999507

Intercept (Ib) -2.944801092
Slope (lb/mV) 16.87217402

Verification (Calib.) Factor 16.87217402
Verification Factor Units Ib/mV

Absolute Zero (V)
Floating Zero (V)

Combined Uncertainty (Ib) 1.009640807
Coverage Factor 2

Expanded Uncertainty (Ib) 2.019281615
Max. Abs. or FS Error (%) 0.03 I X IFS; I lAbs. MTSL Ves; ~No

25000.020000.015000.010000.05000.0

I L' .UppE r 1mlt

~

Low~r Limit

0.000

0.050

0.100

0.150

-0.150
0.0

-0.100

-0.050

Ib= 16 8722mV-2. 448

..-/
./
V

/'
:0/

/
,/

/'
1-0 20 3-0 4 -0 5 0 6-0 7

6000.0

2000.0

0.0

4000.0

8000.0

-2000.0

10000.0

12000.0

Uncertainity Budget Analysis For ft
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (Uj) Ui' Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 1 1.0096 N 1.0000 A 1.0096 1.0194

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A

Resolution of Standard #N/A R 3.4641 B

Combined Uncertainty 1.0096 Coverage Factor 2 for 95% confidence level.

Expanded Uncertaintv (Best Measurement Capabilitv)3 2.019 Ib
(2) ThIS value \s umque for type (model) of equipment.(1) ThIs equation follows the approach presented by A2LA, not that typically used In uncertainty calculations, I.e., STDEV of the Mean.

(3) This uncertainty represents an expanded uncertainly expressed as approximately the 95% confidence level using a coverage factor of k"'2. ft
Verified By:~ Input By: Reviewed By: Checked By: =---

Rem;~:: ==================================================================================:::"__-__-_-_-_-_-_-_-_-_-_-_-_-
2000.2 (06/14/07) Tip1832.xls, 1-22-2008 1/24/2008 FUGRO CONSULTANTS INC

HGL Instrument Verification 
DATE: 1/22/2008 Instrument No.: ft 

Type Analysis: 0 BF; D Non-':B:-:F:-; --"W--:-x:-1 FS; 
Location: 

DAbs. 
Houston LVDT?:DYes; WNo 

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 -2.9 2.9 -0.01 
Model Number F7.5CKEW2/B1 35.900000 605.0 602.8 2.2 -0.01 
Serial Number 1701-1832 (Tip) 308.200000 5200.0 5197.1 2.9 -0.01 

HGL Instrument Number ft 481.700000 8120.0 8124.4 4.4 0.01 
Excitation (V) 592.800000 9990.0 9998.9 8.9 0.03 

Gain/Span Setting NA 895.200000 15100.0 15101.0 1.0 0.00 
Full Range Output (V) 1184.600000 19990.0 19983.8 6.2 -0.02 

Full Range/Capacit~ (Ib) 33716 
Date Verified 1/2212008 

Date Due 1121/2009 
Service Status In Service 

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

Type Load Cell (A2AL APPROVED) 
Manufacturer Geotac 

Model Number 560K 
Serial Number 129739 

HGL Instrument Number "'1 
Date Verified 
Temperature °C= of 

Linear Regression, Uncertainty, & Error Summary 
Correlation Coeff. (R2) 0.999999507 

Intercept (Ib) -2.944801092 
Slope (lb/mV) 16.87217402 

Verification (Calib.) Factor 16.87217402 
Verification Factor Units Ib/mV 

Absolute Zero (V) 
Floating Zero (V) 

Combined Uncertainty (Ib) 1.009640807 
Coverage Factor 2 

Expanded Uncertainty (Ib) 2.019281615 
Max. Abs. or FS Error (%) 0.03 I XIFS: I lAbs. MTSL Yes: ~No 

12000.0 0.150 

6000.0 0.01){) 

I .. I 
Upp~r Limit 

~ ...-

I LOWr Limit 
2000.0 

Ib -16 S722mV-2. «8 I 

or/ 
./ 

V 
/' 

V 

/ 
V 

kd 
20 J~ 4 0 5~ 7 

0.100 10000.0 

8000.0 0.050 

4000.0 
-0.050 

-1).100 

0.0 

+ I 6j -0.150 

0.0 5000.0 10000.0 15000.0 20000.0 25000.0 
·2000.0 

Uncertainity Budget Analysis For ft 

Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (UI) UI' Comments 
Standard's Uncertainty N 2.0000 B - .--~ 

Abs. Error-STDEV l 1.0096 N 1.0000 A 1.0096 1.0194 
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 

Repeatability 2 N 1.0000 A 
Resolution of Standard #N/A R 3.4641 B 

Combined Uncertainty 1.0096 Coverage Factor 2 for 95% confidence level. 

Expanded Uncertainty (Best Measurement Capability)3 2.019 Ib 
1) This equation fo.llows the a roach resented by A2LA. not that typically used in uncertainty calculations; i.e., STOEV of the Mean. pp (2) ThLS value is umque for type (model) 01 equrpmenl 

(3) This uncertainty represenl~ an expanded uncertainty expressed 8S approxImately the 95% confidence level using 8 coverage faclor of ke 2. ~ 

Verified By: K Input By: Reviewed By: ____ Checked By: 
File: 

Remarks:------------- --------------------------------------------- -------

2000.2 (06/14/07) Tip1632.xls.1-22-2008 1/24/2006 FUGRO CONSULTANTS INC 

HGL Instrument Verification 
DATE: 1/22/2008 Instrument No.: ft 

Type Analysis: 0 BF; D Non-':B:-:F:-; --"W--:-x:-1 FS; 
Location: 

DAbs. 
Houston LVDT?:DYes; WNo 

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 -2.9 2.9 -0.01 
Model Number F7.5CKEW2/B1 35.900000 605.0 602.8 2.2 -0.01 
Serial Number 1701-1832 (Tip) 308.200000 5200.0 5197.1 2.9 -0.01 

HGL Instrument Number ft 481.700000 8120.0 8124.4 4.4 0.01 
Excitation (V) 592.800000 9990.0 9998.9 8.9 0.03 

Gain/Span Setting NA 895.200000 15100.0 15101.0 1.0 0.00 
Full Range Output (V) 1184.600000 19990.0 19983.8 6.2 -0.02 

Full Range/Capacit~ (Ib) 33716 
Date Verified 1/2212008 

Date Due 1121/2009 
Service Status In Service 

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

Type Load Cell (A2AL APPROVED) 
Manufacturer Geotac 

Model Number 560K 
Serial Number 129739 

HGL Instrument Number "'1 
Date Verified 
Temperature °C= of 

Linear Regression, Uncertainty, & Error Summary 
Correlation Coeff. (R2) 0.999999507 

Intercept (Ib) -2.944801092 
Slope (lb/mV) 16.87217402 

Verification (Calib.) Factor 16.87217402 
Verification Factor Units Ib/mV 

Absolute Zero (V) 
Floating Zero (V) 

Combined Uncertainty (Ib) 1.009640807 
Coverage Factor 2 

Expanded Uncertainty (Ib) 2.019281615 
Max. Abs. or FS Error (%) 0.03 I XIFS: I lAbs. MTSL Yes: ~No 

12000.0 0.150 

6000.0 0.01){) 

I .. I 
Upp~r Limit 

~ ...-

I LOWr Limit 
2000.0 

Ib -16 S722mV-2. «8 I 

or/ 
./ 

V 
/' 

V 

/ 
V 

kd 
20 J~ 4 0 5~ 7 

0.100 10000.0 

8000.0 0.050 

4000.0 
-0.050 

-1).100 

0.0 

+ I 6j -0.150 

0.0 5000.0 10000.0 15000.0 20000.0 25000.0 
·2000.0 

Uncertainity Budget Analysis For ft 

Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (UI) UI' Comments 
Standard's Uncertainty N 2.0000 B - .--~ 

Abs. Error-STDEV l 1.0096 N 1.0000 A 1.0096 1.0194 
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 

Repeatability 2 N 1.0000 A 
Resolution of Standard #N/A R 3.4641 B 

Combined Uncertainty 1.0096 Coverage Factor 2 for 95% confidence level. 

Expanded Uncertainty (Best Measurement Capability)3 2.019 Ib 
1) This equation fo.llows the a roach resented by A2LA. not that typically used in uncertainty calculations; i.e., STOEV of the Mean. pp (2) ThLS value is umque for type (model) 01 equrpmenl 

(3) This uncertainty represenl~ an expanded uncertainty expressed 8S approxImately the 95% confidence level using 8 coverage faclor of ke 2. ~ 

Verified By: K Input By: Reviewed By: ____ Checked By: 
File: 

Remarks:------------- --------------------------------------------- -------

2000.2 (06/14/07) Tip1632.xls.1-22-2008 1/24/2006 FUGRO CONSULTANTS INC 
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DATE:
HGL Instrument Verification

1/22/2008 Instrument No.: ..::ft:.:..10::..:0:.....,....,..-, Location: LVDT?: DYes; [K]No
Type Analysis: [K] BF; D NonBF; [K] FS; DAbs. --------R-e-a-d-in-g-R-e-s-o-Iu-ti-on-o-fInstrument: 0.000001

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

Manufacturer Fugro 0.000000 0.0 3.7 3.7 0.02--_.
Model Number F7.5CKEW2/B1 243.100000 550.0 553.2 3.2 0.02-- -----
Serial Number 1701-1832 (Friction) 899.600000 2030.0 2037.0 7.0 0.04-- ----

HGL Instrument Number ft100 1552.800000 3540.0 3513.3 26.7 -0.16
Excitation (V) 2218.300000 5010.0 5017.5 7.5 0.04

Gain/Span Setting NA 3310.200000 7480.0 7485.4 5.4 0.03
Full Range Output (V)

Full Range/Capacity (Ib) 16858
Date Verified 1/22/2008

Date Due 1/21/2009
Service Status In Service

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

Type Load Cell (A2AL APPROVED)
Manufacturer INTERFACE

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

HGL Instrument Number 'T~
..J';:")

Date Verified
Temperature °c = of

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

) 0.999978435
Intercept (Ib) 3.70130146

Slope (Ib/mv) 2.260188739
Verification (Calib.) Factor 2.26018874

Verification Factor Units Ib/mv
Absolute Zero (V)
Floating Zero (V)

Combined Uncertainty (Ib) 3.62518158
Coverage Factor 2

Expanded Uncertainty (Ib) 7.25036316
Max. Abs. or FS Error (%) -0.16 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

-----.-..------- \ /
\ /

\ 1/,
\L\wt imit

•

0.100

-0.200
0.0

0.000

0.150

0.050

-0.100

-0.150

-0.050

2500200015001000500

Ib = 2.2602mv 3.7013

/'
/

/'
./

/V
V

V0.0
o

1000.0

2000.0

3000.0

6000.0

5000.0

4000.0

Uncertainity Budget Analysis For ft1 00
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (UI) ut Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV' 3.6252 N 1.0000 A 3.6252 13.1419

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A

Resolution of Standard #N/A R 3.4641 B-

Combined Uncertainty 3.6252 Coverage Factor 2 for 95% confidence level.

Expanded Uncertainty (Best Measurement Capability)3 7.250 Ib
(2) This value IS unique for type (model) of equipment.(1) This equation follows the approach presented by A2LA, not thaI typically used In uncertainty calculations, I.e., STOEV of the Mean.

(3) This un~:~i~:~p;;:nls2~ uncertain~ expressed as a~~;~~a;~:~e 95% confidence level using a COV~=~i:::: ;~: Checked By: ~.

File: ._(-1- _
Remarks: -'. _

2000.2 (06/14/07) Fric1832.xI9, 1-22-2008 1/24/2008 FUGRO CONsuLTANTS INC

HGL Instrument Verification 
DATE: 1/22/2008 Instrument No.: ft100 

Type Analysis: []]BF; DNon-':'B~F:":"; '[]]"""X--'FS; 
Location: _______ --,::---,-______ LVDT?:DVes; [KjNo 

DAbs. Reading Resolution of Instrument: 0.000001 

Instrument Identification/Data Instrument Standard Prediction Abs. Error Full Scale 
Type Cone Penetrometer mv Ib Ib Ib Error (0/0) 

Manufacturer Fugro 0.000000 0.0 3.7 3.7 0.02 -_._--
Model Number F7.SCKEW2/B1 243.100000 550.0 553.2 3.2 0.02 _. ------------
Serial Number 1701-1832 (Friction) 899.600000 2030.0 2037.0 7.0 0.04 -----------------

HGL Instrument Number ft100 1552.800000 3540.0 3513.3 26.7 -0.16 
Excitation (V) 2218.300000 5010.0 5017.5 7.5 0.04 

Gain/Span Setting NA 3310.200000 7480.0 7485.4 5.4 0.03 
Full Range Output (V) 

Full Range/Capacity (Ib) 16858 
Date Verified 1/22/2008 

Date Due 1/21/2009 ----_.- -
SeNice Status In SeNice 

Accept. Abs. or FS Error (0/0) 0.1 I X IFS; I lAbs. 
Verification/Standard Equipment 

-----
Type Load Cell (A2AL APPROVED) 

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

HGL Instrument Number ... 1 
Date Verified 
Temperature °C: of 

Linear Regression, Uncertainty, & Error Summary 
Correlation Coeff. (R2) 0.999978435 

Intercept (Ib) 3.70130146 
Slope (Ib/mv) 2.260188739 

Verification (Calib.) Factor 2.26018874 
Verification Factor Units Ib/mv 

Absolute Zero (V) 
Floating Zero (V) 

Combined Uncertainty (Ib) 3.62518158 
Coverage Factor 2 

Expanded Uncertainty (Ib) 7.25036316 
Max. Abs. or FS Error (0/0) -0.16 I X IFS; I lAbs. MTSL Ves; ~No 

1000.0 

Ib • 2.2602m'l 3.7013 
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6000.0 

0.100 
5000.0 

4000.0 

0.000 

3000.0 
-C.050 

2000.0 ·0.100 

-0.150 

0.0 
·0200 

0.0 1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 BOOO.O 
500 1000 1500 2000 2500 

Uncertainity Budget Analysis For ft1 00 
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (UI) UI" Comments 

Standard's Uncertainty N 2.0000 B 
Abs. Error-STDEV I 3.6252 N 1.0000 A 3.6252 13.1419 

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 
Repeatability 2 N 1.0000 A 

Resolution of Standard #N/A R 3.4641 B 

Combined Uncertainty 3.6252 Coverage Factor 2 for 95% confidence level. 

Expanded Uncertainty (Best Measurement Capability)3 7.250 lb 
(I) ThiS equation follows the approach pruented by A2.LA.. not that typlcaDy used 111 I.Incenl!lll'lty calculation$., I.e., STOEV of Ihe Mei1n, (2) Thl$ value IS ufljque for type (model) of equipment. 

(3) Thi~ uncertainty represents an expanded uncertainty expre1>sod as apPfoximateiy the 95-;' cDtlfidence level using a coverage factor of k-2, ~ 

Verified By: /~ Input By: Reviewed By: ____ Checked By: _ 

File: --------------------------------------~--+__f_~-~----
Remarks: ___ ~_~~~~ ____________________________________ ~~---__ ___ 

2000.2 (06/14/07) Fric1832.xls, 1-22-2006 1/24/2006 FUGRO CONSUL. TANTS INC 
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DATE:
HGL Instrument Verification

1/22/2008 Instrument No.: ..:.p-'t --r---, Location:
Type Analysis: [KI BF; D NonBF; [KI FS; DAbs.

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

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

Manufacturer Fugro 0.000000 0.0 0.2 0.2 0.05
Model Number F7.5CKEW2/B1 208.900000 75.0 75.3 0.3 0.09
Serial Number 1701-1832-123312 (Piezo) 414.100000 150.0 149.2 0.8 -0.23- 834.200000HGL Instrument Number pt 300.0 300.3 0.3 0.09...__.._-----_._--
Excitation (V)

Gain/Span Setting NA
Full Range Output (V)

Full Range/Capacity (psi) 360
Date Verified 1/22/2008

Date Due 1/21/2009
Service Status In Service

Accept. Abs. or FS Error (%) 0.25 I X IFS; I lAbs.
Verification/Standard Equipment

Type PT(ANSIINCSL APPROVED)
Manufacturer Eaton

Model Number UPS3000CC
Serial Number A0813

HGL Instrument Number _:J
Date Verified
Temperature °c = of

Linear Regression, Uncertainty, & Error Summary

Correlation Coeff. (R2
) 0.999980929

Intercept (psi) 0.168019664
Slope (psi/mv) 0.359818777

Verification (Calib.) Factor 0.35981878
Verification Factor Units psi/mv

Absolute Zero (V)
Floating Zero (V)

Combined Uncertainty (psi) 0.143768546
Coverage Factor 2

Expanded Uncertainty (psi) 0.287537093
Max. Abs. or FS Error (%) -0.23 I X IFS; I lAbs. MTSL Yes; ~No

350.0300.0250.0200.0150.0100.050.0
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Uncertainity Budget Analysis For pt
Source of Uncertainty Value in psi Distribution Divisor Type Uncertainty (UI) u( Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 1 0.1438 N 1.0000 A 0.1438 0.0207

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatability 2 N 1.0000 A

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

Combined Uncertainty 0.1438 Coverage Factor 2 for 95% confidence level.

Expanded Uncertaintv (Best Measurement Capabilitv)3 0.288 psi
(2) This value IS unique for type (model) of equipment.(1) This equation follows the approach presented by A2LA, not that typically used In uncertainty calculations, I.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: t-6 Input By: Reviewed By: ----- Checked By: '~?f-
File: ,~ _

Remarks: -"'- _

2000.2 (06/14/07) Pore1832.xls, 1-22-2008 1/24/2008 FUGRO CONSULTANTS INC



Volume 2, Rev. 0 - 7/18/2008 Page 144 of 155 DCN# EXE808

Calibration Verification Certificate

Device Type: Seismograph

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

Frequency (Hz)
Input Seismograph

10.055 9.9
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- 80.0
~
Cl

60.00
E
.!!! 40.0Ql
CIl

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-801 01 H, Serial No. CF871549
FREQUENCY GENERATED BY EZ DIGITAL, INC (A2LAAPPROVED) OSCILLISCOPE WITH BUILT IN FUNCTION GENERATOR
Model: OS-5020G, Serial No.: 3080209

Checked By

Calibration Verified by: Dennis Stauffer/5
, Reoep YUrn" 0-- Date:

Date:

1/22/2008

1/22/2008
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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
Frequency (HZ) In:
Date: 1/22/2008

SiN 5138
30.071 Seismograph: 29.3
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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: 50.061 Seismograph: 50.6
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: 60.048 Seismograph: 60.3 
Date: 1/22/2008 
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Geometries ES-3~00 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: 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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FINAL DATA REPORT Rev 0
GEOTECHNICAL EXPLORATION AND TESTING

EXELONTEXASCOLPROJECT
VICTORIA COUNTY, TEXAS

COOLING BASIN

July 18,2008

VOLUME 2
AppendixD

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

Prepared By:

MACTEC Engineering and Consulting, Inc.
Raleigh, North Carolina

MACTEC Project No. 6468-07-1777

Prepared For:

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