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Comments 

- 
- 

-- -- 
--- 

- -- 

FUGRO CONSULTANTS INC 
DCN# EXE805 ' 

u: 

8,174.5316 
0.0000 

--- 
- 

Uncertainty @I) 

90.4131 
0.0000 

Source of Uncertainty I Value in Ib Distribution ~ i i s o r  
Standard's Uncertainty N 2.0000 

Abs. ~ r r o r - ~ l ~ E V '  90.4131 N 1.0000 
Resolution of Instrument 0.0000 R 3.4641 

~ e ~ e a t a b i i t y ~  N 1.0000 
Resolution of Standard M I A  R 3.4641 

for 95% confidence level. 

Type 
B 
A 
B 
A 
B 

Combined Uncertainty 90.4131 Coverage Factor 2 

Expanded  certainty (~est'bleasurement capability)' 180.826 Ib 
ill Thin cquaton blow the v c h  prc.enled QAW. rot Ulal typaw uwd in uncetiaby c a l m ;  Le., STMV of L c  Mean. (2) Thsvl*r Ir urnque ID( b e  (&l) d e ~ p m w t .  

HGL Instrument Verification 
DATE: 11/5/2007 Instrument No.: ft100 

Type Analysis: [R]BF: DNon":';B~F;';;': -'W"-X-'FS: 
Location: _____ --:_~~--- LVDT?:DYes: [R]No 

DAbs. Reading Resolution of Instrument 0.000001 

Instrument IdentificatlonlData 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.SCKEW2lB1 279.800000 630.0 435.4 194.6 -1 .15 
Serial Number 1701-1632 (Friction) 667.600000 1195.0 1645.0 650.0 3.86 

HGL Instrument Number ft100 1488.400000 3350.0 3236.4 111.6 -0.66 
Excitation M 2210.000000 4960.0 4911 .8 66.2 -0 .40 

Gain/Span Setting NA 3307.800000 7520.0 7457.8 62.2 -0.37 
Full Range Output M 

Full Range/C~ci!l (Ib) 16858 
Date Verified 11/512007 

Date Due 11/412008 
Service Status In Service 

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

@: 
Q 
c ;; : 
II:: 
l! • " e 
.l!I en 

Verification/Standard Equipment 
Type Load Cell (A2AL APPROVED) 

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

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

Linear Regression, Uncertainty, & Error Summary 
Correlation Coeff. (R') 0.98755242 

Intercept (Ib) -213.4594712 
Slope (Iblmv) 2.319144175 

Verification (C8lib.) Factor 2.31914417 
Verification Factor Units Iblmv 

Absolute Zero (\I 
Floating Zero (\I 

Combined Uncertainty (Ib 90.41311846 
Coverage Factor 2 

Expanded Uncertainty (Ib) 180.8262329 
Max. Abs. or FS Error (%) 3.86 I XIFS: I lAbs. MTSL Yes: ~No 
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Uncertainlty Budget Analysis For ft100 

Source of Uncertainty Value In Ib Distribution Divisor Type Uncertainty (u~ ut Comments 
Standard's Uncertainty N 2.0000 B 

Abs. Error-STOEV 90.4131 N 1.0000 A 90.4131 8,174.5316 
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 

Repeatability 2 N 1.0000 A 

-

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

--
Combined Uncertainty 90.4131 Coverage factor 2 for 95% confidence level. -

t:Jcpanded Uncertainty (Best Measurement Capabilitvl3 180.826 Ib 
(1IT,* equalon _ lie ~ ", ... nledby IaJ.A. not IhoItypic8Iy_dlllllllCOltlllllV ..-_; Le. s,~v ofthllUan. III TID V_II unique lor typo (modo(J 01 equiptnotlI. 
PIThlo~...-~...-.wy __ d __ ~"'85%_I_uoiog._._.lk.2. 

Verified By: ~ Input By: Reviewed By: ____ Checked By: -4-=-1-_ 
Rle: ________________ ~ ________________________ ~ ____________________________ ~~~-----------

Rema~: ________________________________________________________________________ ~~~ __________ _ 
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FUGRO CONSULTANTS INC 
DCN# EXE805 



HGL instrument Verification 
DATE: I 115M007 Instrument No.: Location: Houston L V D T ? : ~ Y ~ S ;   NO 

~ ~ p e  Analysis: ~ B F ;  n N ~ n ~ M F S ;  n ~ b s .  Reading Resolution of Instrument: 0.000001 

Uncertainity Budget Analysis For pt 
Source of Uncertainty Value in psi  ist ti but ion Divisor Type Uncertainty (u3 u? Comments 

Standard's Uncertainty N 2.0000 B. 
A~S.  EW-STDEV 0.1588 N 1.0000 A 0.1 588 0.0252 - 

Resolution of Instrument 0.0000 0.0000 . 
Repeatability' N 1.0000 A - _I______ 

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

I I I I I 
Combined Uncertainty I 0.1588 Coverage Factor 2 lfor 95% confidence level. 

Expanded Uncertainty (Best ~easurement capability)' 0.318 psi 
(1) Tkk equaCon bYanmc . p p a h p n m d  by AZLA. notmal Iypidly w d  in u n m v  4culSbllS: La, STDW ofthe Mean. (2) mkvaiue k unique (or type (mdaIl oleqvipmnt. A 

(3) l h k  mortlinly npewn11 an qanded m u b I n I y  01prui.ed M a p p r m i ~ ~  he BRL wnWencs lcvd using a caverage fadm af k-2, 

Verified By: 6 Input By: Reviewed By: Checked By: 
. File: 
Remarks: 

Porel832.xls, CalData 11/5/2007 
Page 700 of 735 

FUGRO CONSULTANTS INC 
DCN# WE805 

HGL Instrument Verification 
DATE: 1115/2007 Instrument No.: pt 

Type Analysis: [Rl BF; 0 Non .... B-F;----,Wr-"X-,FS; 
Location: 

DAbs. 

Instrument Identification/Data Instrument 
Type Cone Penetrometer mv 

Manufacturer Fugro 0.000000 
Model Number F7 .5CKEW2lB 1 209.100000 
Serial Number 1701-1832-123312 (Piezo) 413.800000 

HGL Instrument Number pt 833.800000 
Excitation M 

Gain/Span Setting NA 
Full Range Output M 

Full Range/Capacity (psi) 360 
Date Verified 11/512007 

Date Due 1114/2008 
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 A0613 

HGL Instrument Number -.: .1 

Date Verified 
Temperature °C= OF 

Linear Regressio n, Uncertainty, & Error Summary 
Correlation Coeff. (R2) 0.999978009 

Intercept (pail 0.132500696 
Slope (psi/mv) 0.360039614 

VerificatiOn ·(Cslib.) Factor 0.36003961 
Verification Factor Units psi/mY 

Absolute Zero M 
Floa1Ing Zero M 

Combined Uncertainty (psi) 0.156611828 
Coverage Factor 2 

Expanded Uncertainty (psi) 0.317623656 
Max. /4bs. or FS Error (%) -0.25 I XIFS; I lAbs. 
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Instrument Reading (mv) 

Uncertainity Budget Analysis For pt 

Houston LVDT?:OYes; 0No 
Reading Resolution of Instrument 0.000001 

Standard Prediction Abs. Error Full Scale 
psi psi psi Error (%) 
0.0 0.1 0.1 0.04 

75.0 75.4 0.4 0. 12 
150.0 149.1 0.9 -0.25 
300.0 300.3 0.3 0.09 

MTS L Yes; WNo 

UPPE rUmit 

..... 

\ / . 
~ ./// 

\ / 
V 

\V 
Low rUmit 

100.0 150.0 ZOO.O 2$0.0 300.0 350.0 
Standard Reldlng (psI) 

Sourca of Uncertainty Value in psi Distribution Divisor Type Uncertainty (u~ ut Comments 
Standard's Uncertainty N 2.0000 B. 

Abs. Error-$TOEV' 0.1586 N 1.0000 A 0.1588 0.0252 
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 

Repeatability 2 
-_ .. 

N 1.0000 A 
Resolution of Standard #NIA R 3.4641 B 

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

1--. ___ __ .. _ 

Combined Uncertainty 0.1588 Coverage Factor 2 for 95% confidence level. 

Expanded Uncertainty (Best Measurement Capability)3 0.318 psi 
(') 1lIII ..... titn _ the __ ",aonted by N!J\, 001 ... , Iypioooy _G in ..,..,uInIy.-s: IA. Slut:' of'" Mun. (2) lIIItv_ 101lftiqu1 .... 1'/1>0 (modo!) ............... 

(1) Thil II>Cef1IinIy _on .... oxpw>dcd..-1olnly .. p' ...... .. OW_toty \he __ level uo1nG • _ todor oIt· 2. ~ • 

Verified By: t-6 Input By: Reviewed By: Checked By: H 4 
FHe: ?. r 

Rema~s:----------------~----------------------~----------------------------t~~--------
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FUGRO CONSULTANTS INC 
DCN# EXE805 
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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 

10.055 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 
80.01 1 79.9 
90.090 90.1 

100.014 99.8 

Frequency (Hz) 

FREQUENCY CALIBRATED BY INSTEK GOOD WILL INSTRUMENTS (A2LA APPROVED) FREQUENCY COUNTER : 
Model: GFC80101H, Serial No. CF871549 
FREQUENCY GENERATED BY EZ DIGITAL, INC (A2LAAPPROVED) OSCILLISCOPE WITH BUILT IN FUNCTION GENERATOR 
Model: 0s-5020G, Serial No.: 3080209 

Calibration Verified by: Dennis ~ t a u f f e r B  Date: 1/2212008 

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

Volume 2, Rev. 0 - 7/10/08 Page 701 of 735 

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 

s; 

120.0 

100.0 

~ 80.0 

g> 60.0 
E 
.; 40.0 
fIl 

20.0 

0 .0 

Frequency (Hz) 

0.000 20.00040.000 60.000 80.000 100.000 120.000 

Input 

FREQUENCY CAUBRATED BY INSTEK GOOD WILL INSTRUMENTS (A2LA APPROVED) FREQUENCY COUNTER : 
Model: GFC-80101H. Serial No .. CF871549 
FREQUENCY GENERATED BY EZ DIGITAL. INC (A2LAAPPROVED) OSCILLlSCOPE WITH BUILT IN FUNCTION GENERATOR 
Model: OS-5020G, Serial No.: 3080209 

Calibration Verified by: Dennis Stauffer 5 
Checked By , Rare. y;rmaz '(j--

Volume 2, Rev. 0 • 7110108 

Date: 

Date: 

1/2212008 

1/2212008 

Page 701 of 735 DCN# !EXE805 



Geometries ES-3000 S/N 5138 
Frequency (Hz) In: 10.059 Seismograph: 10.0 11/02/2007 

Volum 1 2, Rev. 0 - 7/10/08 Page 702 of 735 



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

140 . 

Volume 2, ,Rev. 0 - 7l10108 Page 704 of 735 DCN# EXE805 



Geometrics ES-3000 S/N 5138 
Frequency ( H z )  IN: 4 0 . 0 4 2  Seismograph: 4 0 . 1  
11/02/2007 

Page 705 of 735 DCN# EXE805 



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

, Rev. 0 - 711 0108 Page 706 of 735 



Geornetrics ES-3000 S/N 5138 
Frequency (Hz)  IN:, 6 0 . 0 5 0  Seismograph: 6 0 . 3  
11 /02 /2007  
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Geometries ES-3000 S/N 5138 
Frequency (Hz) IN: 70.050 Seismograph: 70.2 
11/02/2007 

140 
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Geometrics ES-3000 S/N 5138 
Frequency (Hz) IN: 80.002 Seismograph: 80.0 
11/02/2007 

140 
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Geometrics ES-3000 S/N 5138 
Frequency (Hz) IN: 90.080 Seismograph: 90.0 
11/02/2007 
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Geometrics ES-3000 S/N 5138 
Frequency (Hz) IN: 100.002 Seismograph: 99.7 
11/02/2007 
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CALIBRATION 
VERIFICATION 
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Calibration Verification Certificate 

Device Type: Piezo Cone Penetrometer 

Device Number: F7.SCKEWWB 1701-1498 
TIP CALIBRATION 
Tip area = 15 cm2 = 0.0161 ft2 
Tip readings in mV 

TIP 
Load Load loadlarea TIP Cal Factor 
Ib Tons tsf mV 

0 
MPa 

0 0 0 0 
605 0.3025 18.78882 35.7 50.3986015 

5080 2.54 157.764 301.2 50.1 579839 
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 11 90.2 50.0736325 

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

Friction 
Load Load loadlarea Friction Cal Factor 
Ib Tons tsf mV Mpa 

0 0 0 0 0 
480 0.24 1 .I14724 21 1.7 0.50423566 

2530 1.265 5.875523 11 12.8 0.50561 107 
3610 1.805 8.383651 1586.7 0.50597092 
5005 2.5025 11.62332 2197.3 0.50655651 
7480 3.74 17.371 11 3287.4 0.50601364 

PORE PRESSURE TRANSDUCER CALIBRATION 
Serial : 7056-1 -1 33 
Pore Pressure readings in mV 
Pressure Pressure Transducer P.Pres. 

readings Cal Factor 
psi tsf mv M P ~  

Friction Sleeve 

0 tom 2000 LOmqon)  4wo 6DDD WOO 

Pore Pressure 
1000 

800 
I 8 6w = 400 

200 

0 
0 100 300 400 

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

30 1.623 1.032 -0.397 EP 0.338 0.0169 0.0338 
50 1.680 1.128 -0.946 Friction 1.694 0.000847 0.1 694 
75 1.728 1.331 -1.147 Piezo 5.714 0.014285 0.5714 

100 1.901 1.507 1.473 
115 1.943 2.174 3.319 

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL: 
Model 560K, Serial No. 129739 
FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL : 
Model: 121 1 EX-10K-8, 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, ID # TD-001 

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

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

Volume 2, Rev. 0 - 7/10/08 Page 71 3 of 735 

Calibration Verification Certificate 

Device Type: Piez,o Cone Penetrometer 

Device Number: F7.SCKEW2IB 1701·1498 
TIP CA.LIBRA TION 
Tip area" 15 cm2; 0.0161 112 
Tip readings In mV 700 

TIP eGo 

Load Load load/area 
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 CA.LIBRA TION 
Sleeve area = 200 cm2 '" 0.21.53 ft2 
Friction readings in mV 

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 

Firiction 
Load Load load/area Friction Cal Factor 
ilb Tons tst mV Mpa 

0 0 0 0 0 
480 0.24 11.1 14724 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 17.371 11 3287.4 0.50601364 

PORE PRESSURE TRANSDUCER CALIBRATION 
Serial : 7056-1-133 
Pore Pressure readings in mV 
Pressure Pressure Transducer 

readings 
psi tst 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 (deg TIP (mV) FRIC (mV) PIEZO (mV) 

30 1.623 1.032 -0.397 
50 1.680 1.126 ~.946 

75 1.728 1.331 -1.147 
100 1..901 1.507 1.473 
115 1..943 2.174 3.319 

500 

~.oo 

i 300 

200 

100 

2SOO 

2000 
~ 
!. ,500 

1'~ 
500 

1000 

I 
BOO 

1 
600 

0400 
;: 

200 

0' 

Deviation 
TIp 
Friction 
Piezo 

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

Friction Sleeve 

1000 2000 LoIIIQIIoI .000 5000 

Pore Pressure 

0 100 I.Oli\laI) 300 

mV Mpa % Full Scale 
0.338 0 . .Q169 0.0338 
1 .. 694 0.000847 0.1694 
5.714 0.014285 0.5714 

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 

1000 

0400 

TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA APPROVED) 
Model # 8528-40, Serial # C95005824, 10 # TO-D01 . 

Calibration Verified by: Dennis Stauffer ~ 

Checked By , Recep YHmaz tJ'- Date: 1/22/2008 

Date: 1/22/2008 
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HGL Instrument Verification 
DATE: 1/22/2008 Instrument No.: f l  Location: Houston LVDT?: D y e s ;  IX(NO 

Type Analysis: BF; N O ~ ~ ( X ( F S ;  (~bs. Reading Resolution of Instrument: 0.000001 

Verification Factor Units 
Absolute Zero M 
Floating Zero 

Combined Uncertainty (Ib) 0.6157721 
Coverage Factor 2 -- 

Expanded Uncertainty (Ib) 1.2315442 
Max. Abs. or FS Error (%) -0.02 I X IFS; I IAbs. M T S L Y e s ;  1X(No 

Combined Uncertainty I 0.6158 I Coverage Factor I 2 lfor 95% confidence level. I 

- Uncsrtainity Budget Analysis For ft 
- 

) Expanded Uncertainty (Best Measurement ~apability)~ I 1.232 Ilb 
(1) fhb etplian fallom Yn apfmah presented b# MIA, not that lypic.Yy used h unwllrinty wallalion: ie., SmEV of lhs M a .  (a) Thhi value la unique hr type (nodel) ofcquipmm~ I 
(3) R* umaWnty rqwuatr  M expanded ca(shty e r p d a s  appmimnlely h a  05% cm~Bdence level using a cwmap hclor alk-2. 

V4fied By: & Input By: Reviewed By: Checked By: 
File: / / 

Remarks: 

Source of Uncsrtainty 
Standard's Uncertainty 

Abs. E ~ ~ ~ ~ - S T D E V '  
Resolution of Instrument 

~epeatability' 
Ra~tutinn of Standard 

2000.2 (06/14/07) 
Volume 2, Rev. 0 - 7/10/08 

Tip1498.x1s, 1-22-2008 1/24/2008 
Page 714 of 735 

FUGRO CONSULTANTS INC 
DCN# EXE805 

Value in Ib 

0.6158 
0.0000 . 

+NIA 

Type 
B 
A 
B 
A 
B 

Distribution 
N 
N 
R 
N 
R 

Uncertainty (UI) 

0.6158 
0.0000 

Divisor 
2.0000 
1.0000 
3.4641 
1.0000 
3 A f U l  

uf 

0.3792 
0.0000 

Comments 

HGL Instrument Verification 
DATE: 1/2212008 Instrument No.: 11 

Type Analysis: m SF; D Non~s~F;---'IiJ-X-'FS; 
Location: 

DAbs. 
Houston LVDT?:DVes; [RlNo 

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. SCKE3SW2IB 3S.7000OO 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 It 446.700000 7520.0 7524.8 4.8 0.01 
Excitation M 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 Ran~e Output M 1190.200000 20040.0 20043.8 3.8 0.01 

Full Ran!i!e/Capacity ~Ib) 33716 
Date Verified 1/2212008 

Date Due 112112009 
Service Status In Service 

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

Type Load Cell (A2AL APPROVED) 
Manufacturer Geotak 

Model Number 560K 
Serial Number 129739 

HGL Instrument Number ... 1 
Date Verified 
Temperature °C= OF 

Linear Regression, Uncertainty, & Error Summary 
Correlation Coeff. (R") 0.999999699 

Intercept (Ib) 3.370369765 
Slope (lb/mV) 16.8378626 

Verification (Calib.) Factor 16.83786260 
Verification Factor Units IblmV 

Absolute Zero M 
Floating Zero M 

Combined Uncertainty (Ib) 0.6157721 
Coverage Factor 2 

Expanded Uncertainty (Ib) 1.2315442 
Max. Abs. or FS Error (%) -0.02 I XIFS; I lAbs. MTSL Yes; WNO 

12000.0 0.150 

b - la.83 IImV.l.l71 Uppt rlimit 

V 
10000.0 0.100 

/' 
/' , ?--... 

V --V 
/ 

/' 
V 

Low ~r limit 

1000.0 

1000.0 
0.000 

4000.0 
-4.050 

-4.100 
2000.0 

0.0 0.0 5000.0 10000.0 15000.0 2000D.0 25000.0 
/ -4.150 

100 200 30D 500 700 

Uncertainity Budget Analysis For ft 
Source of Uncer1ainty Value in Ib Distribution Divisor Type Uncertainty (u~ UI~ Comments 

Standard's Uncer1ainty N 2.0000 B 
Abs. Error-STDEV 0.6158 N 1.0000 A 0.6158 0.3792 

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

Resolution of Standard #N/A R 3.4641 B 

Combined Uncertainty 0.6158 COllerage Factor 2 for 95% confidence level. 

Exp_anded Uncertainty (Best Measurement Caoability)3 1.232 Ib 
(t! this ___ Ito ~ _onted by A2IJ\, nol u..t typic..., u ... 1n uncotIainly ..... 1Iiona; l o. STOEv. fl. Moan. (2) ThIs Vllue .. "",.,.Ior 'YPO (mocIeI) oIequipmont. 

(3) 'No ......,.....,'1'''1'' ..... 11 A ..... boIo ol ' --.. __ oIylh. t5%conIdonce ....... using 0-foetor of k02. f:t-
Verified By: Input By: Reviewed By: ____ Checked By: 

File: ~ 
Rema~s: ---------------------------------------------------------------------r-r~-----------

2000.2 (06114107) 

Volume 2, Rell. 0 - 7110108 
Tip1498.xls, 1-22-2008 1/2412008 
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HGL Instrument Verification 
DATE: 1/22/2008 lnst~ment No.: it100 Location: LVDT?: n ~ e s ;  NO 

Type Analysis: BF; ~ o n r / X I  FS; n ~ b s .  Reading Resolution of Instrument: 0.000001 

. 
Combined Uncertainty I 0.5679 I Coverage Factor 1 2 lfor 95% confidence level. 

Expanded Uncertainty (Best Measurement ~apability)~ I 1.136 Ilb 
(1) ~ h k  ewatim b l a  h e  8ppm.h puen(.d by-, n o l * l a l ( y p l ~  used h mmiainty mlcul.Sms: 1,s.. STDEV of me Mean. (1) TN. vaum b for lype (model) of -pmenL 

Verified 
File: 

Remarks: 

2000.2 (06/14/07) 
Volume 2, Rev. 0 - 7110108 

Fricl498JdS, 122-2008 1/24/2008 
Page 71 5 of 735 

FUGRO CONSULTANTS INC 
DCN# EXE805 

HGL Instrument Verification 
DATE: 1/2212008 Instrument No.: ..:.:11:.:.10;;.;0;....,.--, 

Type Analysis: [XjBF; o NonBF; LilFS; 
Location: ____ __ ---,_______ LVDT?:DYes; WNo 

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 ("!o) 

Manufacturer Fugro 0.000000 0.0 -1 .0 1.0 -0.01 
Model Number F7.5CKEW2JB 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 

HGllnstrument Number 11100 1586.700000 3610.0 3610.7 0.7 0.00 
Excitation M 2197.300000 5005.0 5000.6 4.4 .().03 

Gain/Span Setting NA 3287.400000 7480.0 7481 .9 1.9 0.01 
Full Range Output M 

Full Range/Capacity (Ib) 16858 
Date Verified 1/2212008 

Date Due 112112009 
Service Status In SeNice 

Aocepl Abs. or FS Error ("!o) 0.1 I XIFS; I lAbs. 
Verification/Standard Equipment 

Type Load Cell (A2AL APPROVED) 
Manufacturer INTERFACE 

Model Number 1211 EX-1 0K-B 
Serial Number 113655 

HGL Instrument Number ... 1 
Date Verified 
Tempenature °C= OF 

Linear RegreSSion, Uncertainty. & Error Summary 
Correlation Coeff. (R2) 0.999999261 

Intercept (I b) -1 .014317764 
Slope (Iblmv) 2.276240297 

Verification (Calib.) Factor 2.27624030 
Verification Factor Units Iblmv 

Absolute Zero M 
Floating Zero M 

Combined Uncertainty (Ib) 0.567926155 
Coverage Factor 2 

Expanded Uncertainty (Ib) 1.13585231 
Max. Abs. or FS Error (%) .().03 I X IFS; I lAbs. MTSL Yes; ~No 

1000.0 0.1 50 

Upper Jmit b-U7S2mYo .0143 

./' 
V 

/'" 

5000.0 0.100 

4000.0 0.050 

3000.0 0.000 --....... 

lower imit 
1000.0 

./ 

// 
V 

V 
2000.0 

-0.050 

-0.100 

0.0 

* '1!O lpo 21 po ~flO -0.150 
0.0 1000.0 2000.0 3000.0 4000.0 5000.0 1000.0 7000.0 1000.0 

· 1000.0 

Uncertainity Budget AnalySis For tt1 00 

Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (u~ ut Comments 
Standard's Uncertainty N. 2.0000 B 

Abs. Error-STDEV 0.5679 N 1.0000 A 0.5679 0.3225 
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 

Repeatability N 1.0000 A 
Resolution of Standard #NIA R 3.4641 B 

Combined Uncertainty 0.5679 Coverage Factor 2 for 95% confidence level. 

Expanded Uncertainty (Best Measurement Capability)' 1.136 Ib 
(I) ThIs.quo1ion_"'~od1""-byA2lJ\._""1ypico1yu .. dln~COI_ti""'; I .•.• STOEVollheM..n. (2) 'ThI& valu. II ...... 10< type (modal) 01 aqui_L 

(3) ThIs ......... 1nIy r~;=3 uneatt.inly "p<esoed .. _ .. ImoIoIy1he IS" _ldencelovti uoIng. -.Iodor .1 1<-2. ~ 

Verified By: ~ Input By; Reviewed By; ____ Checked By; 
File: _ 

Rema~s: --------------------------------------------------------------------------~-F------------

2000.2 (06/14107) 

Volume 2, Rev. 0 - 7110108 
Fric1498.xls, 1-22-2008 1124/2008 

Page 715 of 735 
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DATE:
HGL Instrument Verification

1/2212008 Instrument No.: ..!:P;;:.,t_......-...... Location:
.Type Analysis: [I]BF; 0 NonBF: LRJ FS: DAbs.

Houston LVDT?: Dves: 0 No
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 F7.5CKEW2IB 206.900000 75.0 74.9 0.1 -0.03
Serial Number 1701-1576-7056-1-133 (Piezo) 415.200000 150.0 150.4 0.4 0.11

HGL Instrument Number pt 827.500000 300.0 299.8 0.2 -0.05
Excitation M

Gain/Span Setting NA
Full Range Output M

Full Range/Capacity (psi) 360
Date Verified 1/2212008

Date Due 1/21/2009
Service Status In Service

Accept. Abs. or FS Error (%) 0.25 I X IFS: T TAbs.
Verification/Standard Equipment

Type PT(ANSI/NCSL APPROVED)
Manufacturer Eaton

Model Number UPS3000CC
Serial Number A0813

HGL Instrument Number ·1
Date Verified
Temperature °C= OF

Linear Regression. Uncertainty, & Error Summary

Correlation Coaff. lR2
\ 0.999995874

Intercept (psi) -0.108198682
Slope (psi/mv) 0.362467436

Verification (Calib.) Factor 0.36246744
Verification Factor Units psi/mv

Absolute Zero M
Floating Zero M

Combined Uncertainty (psi) 0.066029689
Coverage Factor 2

Expanded Uncertainty (psi) 0.132059378
Max. Abs. or FS Error (%) 0.11 I XIFS; I lAbs. MTSL Ves; ~No

350.0300.0250.0200.0150.0100.050.0

UppE r Limit

/ --------./ -----......

Low ~r Limit

0.100

0.200

0.000

0.300

-0.300
0.0

-0.200

-0.100

psl-0.3 !;2srrw-G. 082

'/
./

/
./

,/

'/
./V

'//'
10 * 30 .~ 5~ 6'0 7'0 80 9

-50.0

50.0

0.0

250.0

200.0

100.0

300.0

150.0

350.0

Uncertainity Budget Analysis For pt

Source of Uncertainty Value in psi Distribution Divisor Type Uncertainty (ull 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
Resolution of Standard #N/A R 3.4641 B

Combined Uncertainty 0.0660 Coverage Factor 2 for 95% confidence level.

Exoanded Uncertainty (Best Measurement CaoabiliM3 0.132 psi
(2) thIS vlIIue Is unique for type (model) of eqlllfllllllnl.

Pore1498.xls, 1-22-2008 1/24/2008

(1) This equllion follows the Ipproadl presented by A2LA, not that typlclllly used In uncertainty calaJIaUons,l.e•• STDEV of lhe Mellll.

(3) This uncerlainty represents~unc«Wnty expressed as ~roxlmateJy the 95% confidence level using a COYer&ge factor of k=2. ~

Verified By:~ Input By: Reviewed By: Checked By:
File: ~Remarks: --------------------------------------~_f.------

FUGRO CONSULTANTS INC2000.2 (06/14/07)
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~,F>F.!?. 
Calibration Verification Certificate :.,. ... ;$L+gjFjggj$- s .t%?+Lfis:%c; 

Device Type: Piezo Cone Penetrometer 

Device Number: F7RCKESWZN 1701-1788 
TIP CALIBRATION 
Tip area = 15 cm2 = 0.0161 fL? 
Tip readings in mV 

TIP 
Load Load loadlarea 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 50.0431 198 

I0040 5.02 31 1.8012 595.4 50.1482993 

FRICTION CALIBRATION 
Sleeve area = 200 cm2 = 0.2153 ff2 
Friction readings in rnV 

Friction 
Load Load loadlarea Friction Cal Factor 
Ib Tons ts f mV Mpa 

0 0 0 0 0 
550 0.275 1.277288 243.8 0.50169776 

2020 1 .O1 4.691 129 890.4 0.504521 17 
3590 1.795 8.337204 1584.6 0.50383458 
5100 2.55 1 1 .a4394 2250.7 0.50392481 
7480 3.74 17.371 11 3295.4 0.50478522 

PORE PRESSURE TRANSDUCER CALIBRATION 
Serial : 1233109 
Pore Pressure readings in rnV 
Pressure Pressure Transducer P.Pres. 

readings Cal Factor 
psi ts f rnv M P ~  

0 0 0 0 
75 5.4 206.3 2.50658092 

150 10.8 413.5 2.501 12525 
300 21.6 824.8 2.50779653 

7W 
ow 
Em 
4w 
J00 

2lm 
1W 

0 
o mo 410 MOO BMO imw imo 

Friction Sleeve 

, 
-- - 

, , , - - A "  

0 tom ?om LeMqQ.t) 4oLm smo sow 

Pore Pressure 
1000 
800 1 600 

% 400 
E 

2W 

0 
0 100 a 300 400 

Temperature Calibration (30 - 115 degrees F) 
Temp (deg TIP (mV) FRIC (mV) PIE20 (mV) Deviation mV Mpa % Full Scale 

30 -0.010 -0.201 -0.098 Tip 0.255 0.01275 0.0255 
50 0.002 -0.332 -0.073 Friction 2.859 0.00143 0.2859 
75 0.015 -0.392 -0.049 Piezo 2.490 0.006225 0.249 

100 0.143 1.978 -2.032 
115 0.245 2.658 -2.539 

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL: 
Model 560K, Serial No. 129739 
FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL : 
Model: 121 1 W-10K-B, Serial : 113655 
PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSIMCSL APPROVED) 
Pressure Indicator Model: UPS3000CC, Serial : A0813 
TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA APPROVED) 
Model # 852840, Serial # C95005824, ID # TD-001 

Calibration Verified by: Dennis Stauffer 6 Date: lEY2008 

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

Volume 2, Rev. 0 - 7110108 Page 71 7 of 735 

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 

Load 
Ib 

Load load/area Tip 
Tons tsf mV 

o 
510 

4980 
7510 

10040 
14970 
19960 

o 
0.255 

2.49 
3.755 

5.02 
7.485 

9.98 

o 
15.83851 
154.6584 
233.2298 
311.8012 
464.9068 
619.8758 

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

o 
30.3 

295.3 
446.3 
595.4 
889.4 

1184.3 

TIP 
Cal Factor 

Mpa 
o 

50.0563149 
50.1530353 
50.0431198 
50.1482993 
50.0559839 
50.1222011 

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

o 
550 

2020 
3590 
5100 
7480 

o 
0.275 

1.01 
1.795 
2.55 
3.74 

o 
1.277288 
4.691129 
8.337204 
11.84394 
17.37111 

o 
243.8 
890.4 

1584.6 
2250.7 
3295.4 

o 
0.50169n6 
0.50452117 
0.50383458 
0.50392481 
0.50478522 

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

readings Cal Factor 
psi tst 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 2.50n9653 

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

o 

1000 

eoo 
I 600 j 400 

200 

0 

Deviation 
Tip 
Friction 
Piezo 

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL: 
Model560K,SenaINo. 129739 

2000 '000 l1OOO 8000 10000 

Friction Sleeve 

2000 lAMQONl 010 5000 

Pore Pressure 

0 100 ~ 300 

mV Mpa % Full Scale 
0.255 0.01275 0.0255 
2.859 0.00143 0.2859 
2.490 0.006225 0.249 

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 

12000 

l1OOO 

400 

TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA APPROVED) 
Model # 8528-40, Serial # C95005824, 10 # TO-001 

Calibration Verified by: Dennis Stauffer ;t; Date: 112212008 

Checked By , "eoep Vilmaz tJ-- Date: 1/22/2008 

Volume 2, Rev. 0 - 7110/08 Page 717 of 735 DCN# EXE805 



HGL Instrument Verification -~ - - - - - ~ - ~ ~ -  - - 

DATE: 1/22/2008 Instrument No.: fl Location: Houston LVDT?: (yes; (XI NO 
Type Analysis: ~ B F ;  N O ~ ~ ~ F S ;  m ~ b s .  Reading Resolution of Instrument: 0.000001 

Uncertainity Budget Analysis For fl 

as appmxinmlely me 95% mn€dence bvel using a -p hdDr of M 

Verified By: Input By: Reviewed By: Checked By: & 

Combined Uncertainty 

File: 
Remarks: / /  

Type 'J; Comments Uncertainty (Y) 
B 
A 1.8829 3.5454 
B 0.0000 0.0000 
A 
B 

Source of Uncertainty 
Standard's Uncertainty 

Abs. E~~O~-STDEV' 
Resolution of Instrument 

Repeatability2 
Resolution of Standard 

2000.2 (06/14/07) 
Volume 2, Rev. 0 - 7110108 

1.8829 

Tlp1788.xls, 1-22-2008 lI2412W8 
Page 71 8 of 735 

Value in Ib 

1.8829 
0.0000 

#N/A 

Expanded Uncertainty (Best Measurement capability)' 

FUGRO CONSULTANTS INC 
DCN# EXE805 

I 
Coverage Factor 

Distribution 
N 
N 
R 
N 
R 

(1)Thb equallm klow lhc approash p-d byMIA, not lhatlypicslly uaedin u n c a h l y  nlculdmr; I.&, STMV of the Mean. (2) Tnisvalua h unique for lype (rod.1) olevipmnt 
3.766 

Divisor 
2.0000 
1.0000 
3.4641 
1.0000 
3.4641 

Ib 

I 
2 

I 
for 95% confidence level. 

HGL Instrument Verification 
DATE: 112212008 Instrument No.: ft 

Type Analysis: [KjBF; DNon"';;;B~F-; ""Wr:X":"'1 FS; 
Location: 

DAbs. 
Houston LVDT?:DYes; [KINO 

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 (0/.) 

Manufacturer Fugro 0.000000 0.0 ·0.4 0.4 0.00 
Model Number F7 .5CKESW2IB1 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 M 595.400000 10040.0 10030.7 9.3 -0.03 

Gain/Span Setting NA 889.400000 14970.0 14983.9 13.9 0.04 
FuJI Range Output (V) 1184.300000 19960.0 19952.3 7.7 -0.02 

FuJI Range/Capacity (I b) 33716 
Date Verified 1/2212008 

Date Due 1/2112009 
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 Caeff. (R') 0.999998634 

Intercept (Ib) ·0.389801857 
Slope (lblmV) 16.84763982 

Verification (Cslib.) Factor 16.84763982 
Verification Factor Units Ib/mV 

Absolute Zero M 
Floating Zero M 

Combined Uncertainty (Ib) 1.882927137 
Coverage Factor 2 

Expanded Uncertainty (Ib) 3.765854274 
Max. Abs. or FS Error (%) 0.04 I XIFS; I lAbs. MTSL Yes; ~No 

12000.0 
0.1 SO 

"' 18.804 BmV.o.38I~ 
Up~ rUmit 

/ 
10000.0 0.100 

/' 
/' 

/" 
&000.0 0.050 

6000.0 

/ 
,/' 

__ V 

'" 
0.000 

/' 

2000.0 / 
/ Low ~r Limit 

.0.100 

0.0 

'10 210 10 ·10 510 $~ 7~ .o.1SO 

0.0 5000.0 10000.0 15000.0 20000.0 25000.0 
·2000.0 

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

Standard's Uncertainty N 2.0000 B 
Abs. Error·STDEV 1.8829 N 1.0000 A 1.8829 3.5454 

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 
Repeatability 2 N 1.0000 A 

Resolution of Standard #N/A R 3.4641 B 

Combined Uncertainty 1.8829 Coverage Factor 2 for 95% confidence level. 

Expanded Uncertainty (Best Measurement Capability)3 3.766 Ib 
(I) ThIIe""ltIon _1Ie_oadIpresenIOd byA2LA,nOC lhatlypically uaedln....-"Y-: I .... SIUl:V 01 ... MOon. (2) ThIo value Iol.rique lOr ~ (,-,., O"""",",,l 

(3) 1M uneerlllnly r_!"I~ ..... r1IInty .. ""HIe<I .. ~ III. ~% conIdenc.IevIlIllin~. _.age. _.lk102. 

Verified By:L:::::::2.. Input By: Reviewed By: ____ Checked By: --'~-.7--
File: _____________________________________ -/--I-_____ _ 

Rema~s: _____________________________________ ~~------

2000.2 (06/14/07) 
Volume 2, Rev . 0 • 711 0108 

Tlp178B.Xls, 1·22·2008 112412008 
Page 718 of 735 

fUGRO CONSULTANTS INC 
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HGL Instrument Verification 
DATE: 1/22/2008 Instrument No.: ftlOO Location: LVDT?: n ~ e s ;  No 

Type Analysis: BF; N O ~ ~ F S ;  )MS. Reading Resolution of Instrument: 0.000001 

Combined Uncertainty I 1.2133 I Coverage Factor I 2 Ifor 95% confidence level. 
Expanded Uncertainty (Best Measurement ~ a p a b i l i i ) ~  I 2.427 Ilb 

(1)Thir eqwion lollom h e  a p p m h  Presented by- ndUmttypiclby used in u n c u h i n t y ~ o n s :  La.. STDEV of h e  Mean. (2) Thh Vslue la unique krlype (model) of equlpmmt 

m TNs unartalq r r p m d  n rrpanded e t y  ewe6sed as -imWy the 95% a&dence level usin0 a ewerage Lda of k e .  

Verified By A Input By: Reviewed By: Checked By: 
File: . I I 

Remarks: ( /  

2000.2 (06/14/07) Frl~l788.~I~,  1-22-2008 1/24/2008 FUGRO CONSULTANTS INC 

Volume 2, Rev. 0 - 7/10/08 Page 71 9 of 735 DCN# EXE805 

HGL Instrument Verification 
DATE: 112212008 Instrument No.: ft100 

Type Analysis: 0BF; DNon";';B-'-'F";"; ""'liJ'-X""FS; 
location: ______________ LVDT?:Dyes; 0No 

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 -3.4 3.4 -0.02 
Model Number F7.5CKESW21B1 243.800000 550.0 549.8 0.2 0.00 
Serial Number 1701-1788 (Friction) 890.400000 2020.0 2017.0 M -0.02 

HGl Instrument Number ft100 1587.600000 3590.0 3599.0 9.0 0.05 
Excitation M 2250.700000 5100.0 5103.6 3.6 0.02 

Gain/Span Selting NA 3295.400000 7480.0 7474.1 5.9 -0.04 
Full Range Output M 

Full Range/Capacity (Ib) 16858 
Date Verified 112212008 

Date Due 1121/2009 
Service Status In Service 

Accept Abs. or FS Error (0/0) 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 
Date Verified 
Temperature °c :: OF 

Linear Regression, Uncertainty, & Error Summary 
Correlation Coeff. (R2) 0.999996337 

Intercept Qb) -3.393488832 
Slope (Ib/mv) 2.269059971 

Verification (Calib.) Factor 2.26905997 
Verification Factor Units Ib/mv 

Absolute Zero (V) 
Roating Zero M 

Combined Uncertainty (Ib) 1.213348951 
Coverage Factor 2 

Expanded Uncertainty (Ib) 2.426697903 
Max. Abs. or FS Error (0/0) 0.05 I XIFS; I lAbs. MTSL Yes; ~No 

1000.0 
0.1 so 

II ' 228., ..... 3.3135 
.IlL 

Upper imit 

/ 
V 

/ /' 
V 1--. ./ 

V ,/' -- /' 

5000.0 0.100 

4000.0 0 .050 

3000.0 0 .000 

2000.0 

/ -0.050 

/ lower ~mit 
1000.0 

-0.100 

0.0 
5!O tpo IlPO 2UO 2!JO -o.1SO 

0 .0 1000.0 2000.0 3000.0 4000.0 5000.0 1000.0 7000.0 1000.0 
·1000.0 

Uncertainity Budget Analysis For ft100 
Source of Uncertainty Value In Ib Distribution Divisor Type Uncertainty (U,) ut Comments 

Standard's Uncertainty N 2.0000 B 
Abs. Error-STDEV 1.2133 N 1.0000 A 1.2133 1.4722 

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

Resolution of Standard #N/A R 3.4641 B 

Combined Uncertainty 1.2133 Coverage Factor 2 for 95% confidence level. 
Expanded Uncertainty (Best Measurement Capability)3 2.427 Ib 

(1) 1l1li ~ -."0 _..." 11'_ byl\2L1\, noIlhIIlYPICMY lalCl in "'-'IinII'CIICIIIOOI1O: LO .. "'utV 01 ... M ..... (2) ThIs vlklelllll'llcJJe 1o<1ype (~01 eqlJiPfl*\l. 

(3) ThII_lnIy,o __ ~ty_ltd .. _0Idm01olyl1. ___ loYtI....,g. _gefoc:1orolk-Z. !1 
Verified By: ~ Input By: Reviewed By: _ ___ Checked By: { 

File: ,_ 
Rema~s : -----------------------------------------------------------------------'~-f------------

2000.2 (06114107) 

Volume 2, Rev. 0 - 7/10108 

Fric1788.xls. 1·22·2008 112412008 

Page 719 of 735 
fUGRO CONSULTANTS INC 

DCN# EXE805 



HGL lnstrument Verification 
DATE: 1/22/2008 Instrument No.: pt Location: Houston LVDT?: D y e s ;  a NO 

Type Analysis: ~ B F ;  ~ N O ~ ~ ~ F S ;  m ~ b s .  Reading Resolution of Instrument: 0.000001 

2000.2 (06/14/07) 
Volume 2, Rev. 0 - 7/10/08 

Uncertainity Budget Analysis For pt 

Pore1 788.~1~. 1-Z-2008 1/24L?008 

Page 720 of 735 

Source of Uncertainty 
Standard's Uncertainty 

Abs. Error-STDEV' 
Resolution of Instrument 

~epeatabil i i  ' 
Resolution of Standard 

FUGRO CONSULTANTS INC 
DCN# EXE805 

Value in psi 

0.0498 
0.0060 

#NIA 

Combined Uncertainty 0.0498 Coverage Factor 
Expanded Uncertainty (Best Measurement ~apability)~ 0.100 

Distribution 
N 
N 
R 
N 
R 

<l)Thb equalon lowows me approah praented byA2L4, nct lhrt typically used h uncertainly cakn!aUm; i.&. STDEV ofme k a n .  (2) Thlr vdue is uniwe lor type (model) of equpnen(. 
a6 appmxlrmltly the 95% ~on6dencc kvel using a facwof M. 

Veriied By: Input By: Reviewed By: Checked By: 
File: // 

Remarks: c/ 

I 

2 

Divisor 
2.0000 
1.0000 
3.4641 
1.0000 
3.4641 

for 95% confidence level. 
psi 

Type 
B 
A 
B 
A 
B 

Uncertainty (uJ 

0.0498 
0.0000 

u; 

0.0025 
0.0000 

Comments 

HGL Instrument Verification 
DATE: 1/22/2008 Instrument No.: pt 

Type Analysis: I]]BF; o Non..!:.B:""F-; -W'-X-'FS; 
Houston LVDT?:DVes; I]]No 

Reading Resolution of Instrument: 0.000001 
Location: 

DAbs. 

Instrument IdentiflcationlOata 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 .5CKESW2IB 1 206.300000 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 
Exeltation M . 

Gain/Span Setting NA 
FuJI, Range Output M 

Full Range/Capacity (psi) 360 
Date Verified 112212008 

Date Due 1121/2009 
Service Status i In Service 

Accept. Abs.or FS Error (%) I 0.25 I XIFS; I lAbs. 
Verification/Standard Equipment , 

Type PT(ANSI/NCSL APPROVED) 
Manufacturer Eaton , 

Model Number UPS3000CC 
Serial Number A0813 I 

HGL Instrument Number ..... 1 
Dale Verified 
Temperature °C= OF 

Linear Regression, Uncertainty, & Error Summary 
Correlation Coeff. (R2) 0.999997701 

Intercept (psi) ·0.094255964 
Slope (psi/mv) 0.363683389 

Verification (Ca/ib.) Factor 0.36368339 
Verification Factor Units psi/my 

Absolute Zero (y) 
Floating Zero M 

Combined Uncertainty (psi) 0.0497694 
Coverage Factor 2 

Expanded Uncertainty (psi) 0.099538799 
Max. AbS. or FS Error (%) 0.08 I XIFS; I lAbs. MTSL Ves; WNo 

350.0 0.300 
Up~ rLimit 

, 

/ r----r--
----

250.0 

~ ' O.~ 71mfol).0 143 

V 
..... V 

/ 
V 

300.0 0.200 

0.100 

200.0 

0.000 
150.0 

'I 
I 

/ 
./ V ! 

100.0 
.c.lOO 

50.0 .c.200 

Lower Limit /' 
1tO 2~ ;) to 4 10 5 ~ 6~ 710 e 10 J 10 

250.0 

0.0 
.c .3OO 

0.0 50.0 100.0 150.0 200.0 350.0 
·50.0 

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 0.0498 N 1.0000 A 0.0498 0.0025 
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 0.0498 Coverage Factor 2 for 95% confidence level. 

Expanded Uncertainty (Best Measurement Caoabilitvl9 0.100 psi 
(1) This _lion 1011 .... 111. _ •• '" ",_.d by A2I.A, notth.! ~ ... eeI In ..... rta!y caI ..... dons: I. • •• STOEV olthe Me .... (2) Thisv""e II unI~ • ..,type ( .... deQ .. equlptne!lt 
(3) This ..... 1IaInIy r._ ;;;::25/"cer1Ntly apraoed ... """,xlmolety the 95% _tdenee level uoIng. __ foct.nl .... 2. ~ 

Verified ,By: ~ Inpul By: Reviewed By: ____ Checked By: ( , 

File: -------------------------------------1.-'-,/-------
Remarks: 

--------------------------------------------------------~~----------
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OR0 
Calibration Verification Certificate 

Device Type: Piezo Cone Penetrometer 

Device Number: F7.5CKEWZN 1701-1832 
TIP CALIBRATION 
Tip area = 15 cm2 = 0.0161 ff2 
Tip readings in mV 

TIP 
Load Load loadlarea Tip Cal Factor 
Ib Tons tsf mV M P ~  

0 0 0 0 0 
605 0.3025 18.78882 35.9 50.1 178293 

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 50.1 174101 

15100 7.55 468.9441 895.2 50.1635427 
19990 9.995 620.8075 1 184.6 50.1 848225 

FRICTION CALIBRATION 
Sleeve area = 200 em2 = 0.2153 ft2 
Friction readings in mV 

Friction 
Load Load loadlarea Friction Cal Factor 
Ib Tons ts f 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 I .77 8.221087 1552.8 0.50699177 
5010 2.505 11.63493 2218.3 0.50226234 
7480 3.74 17.371 1 I 3310.2 0.50252831 

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

readings Cal Factor 
psi tsf mV M P ~  

0 0 0 0 
75 5.4 208.9 2.47538365 

150 10.8 414.1 2.497501 3 
300 21.6 834.2 2.47953797 

Friction Sleeve 

0 imo lDoo row 4m swo sooD 

Pore Pressure 
IWO 

800 

I s m  
1 400 
b 

200 

0 
0 loo 300 400 

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

30 -0.009 0.195 -0.052 Tip 0.238 0.0119 0.0238 
50 -0.041 0.207 0.135 Friction 3.180 0.00159 0.318 
75 -0.046 0.284 0.148 Piezo 3.018 0.007545 0.3018 

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

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL: 
Model 560K, Serial No. 129739 
FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL : 
Mdde~: I 21 I EX-I OK-B, Serial : I 13655 
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 # 852840, Serial # C95005824, ID # TD-001 

Calibration Verified by: Dennis ~tauffer 6 Date: 112212008 

Checked By : Recep Yilmaz Date: 1/22/2008 
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Calibration Verification Certificate 

Device Type: Plelo Cone Penetrometer 

Device Number: F7.SCKEW2N 1701-1832 
TIP CALlBRA TION 
Tip area = 15 cm2 = 0.0161 112 
Tip readings in mV 

Load 
Ib 

Load load/area Tip 

o 
605 

5200 
8120 
9990 

15100 
19990 

Tons Isf mV 
o 

0.3025 
2.6 

4.06 
4.995 

7.55 
9.995 

o 
18.78882 
161 .4907 
252.1739 
310.2484 
468.9441 
620.8075 

o 
35.9 

308.2 
481 .7 
592.8 
895.2 

1184.6 

FRICTION CALIBRATION 
Sleeve area = 200 cm2 = 0.2153 112 
Friction readings in mV 

Load 
Ib 

o 
550 

2030 
3540 
5010 
7480 

Load 
Tons 

o 
0.275 
1.015 

1.77 
2.505 

3.74 

load/area 
tsf 

o 
1.277288 
4.714352 
8.221087 
11 .63493 
17.37111 

Friction 
mV 

o 
243.1 
899.6 

1552.8 
2218.3 
3310.2 

np 
Cal Factor 

Mpa 
o 

50.1178293 
50.1766931 
50.1315012 
50.1174101 
50.1635427 
50.1848225 

Friction 
Cal Factor 

Mpa 
o 

0.50314238 
0.50183363 
0.50699177 
0.50226234 
0.50252831 

PORE PRESSURE TRANSDUCER CALIBRA nON 
Serial : 123312 
Pore Pressure readings in mV 
Pressure Pressure Transducer P.Pres. 

readings Cal Factor 
psi tsf mV Mpa 

0 0 0 0 
75 5.4 208.9 2.47538365 

150 10.8 414.1 2.4975013 
300 21 .6 834.2 2.47953797 

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

1000 

800 
I 600 ! 
i 400 ! 

200 

Deviation 
Tip 
Friction 
Piezo 

Friction Sleeve 

Pore Pressure 

mV Mpa % Full Scale 
0.238 0.0119 0.0238 
3.180 0.00159 0.318 
3.018 0.007545 0.3018 

TIP CALIBRATED BY GEOTAC (AZLA APPROVED) LOAD CELL: 
Model560K, 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 (A2LA APPROVED) 
Model # 8528-40, Serial # C95005824, ID # TO-001 

Calibration Verified by: Dennis Stauffer !?!!5 Date: 112212008 

Checked By : Recep Yilmaz Date: 112212008 
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Calibration Verification Certificate 

Device Type: Plelo Cone Penetrometer 

Device Number: F7.SCKEW2N 1701-1832 
TIP CALlBRA TION 
Tip area = 15 cm2 = 0.0161 112 
Tip readings in mV 

Load 
Ib 

Load load/area Tip 

o 
605 

5200 
8120 
9990 

15100 
19990 

Tons Isf mV 
o 

0.3025 
2.6 

4.06 
4.995 

7.55 
9.995 

o 
18.78882 
161 .4907 
252.1739 
310.2484 
468.9441 
620.8075 

o 
35.9 

308.2 
481 .7 
592.8 
895.2 

1184.6 

FRICTION CALIBRATION 
Sleeve area = 200 cm2 = 0.2153 112 
Friction readings in mV 

Load 
Ib 

o 
550 

2030 
3540 
5010 
7480 

Load 
Tons 

o 
0.275 
1.015 

1.77 
2.505 

3.74 

load/area 
tsf 

o 
1.277288 
4.714352 
8.221087 
11 .63493 
17.37111 

Friction 
mV 

o 
243.1 
899.6 

1552.8 
2218.3 
3310.2 

np 
Cal Factor 

Mpa 
o 

50.1178293 
50.1766931 
50.1315012 
50.1174101 
50.1635427 
50.1848225 

Friction 
Cal Factor 

Mpa 
o 

0.50314238 
0.50183363 
0.50699177 
0.50226234 
0.50252831 

PORE PRESSURE TRANSDUCER CALIBRA nON 
Serial : 123312 
Pore Pressure readings in mV 
Pressure Pressure Transducer P.Pres. 

readings Cal Factor 
psi tsf mV Mpa 

0 0 0 0 
75 5.4 208.9 2.47538365 

150 10.8 414.1 2.4975013 
300 21 .6 834.2 2.47953797 

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

1000 

800 
I 600 ! 
i 400 ! 

200 

Deviation 
Tip 
Friction 
Piezo 

Friction Sleeve 

Pore Pressure 

mV Mpa % Full Scale 
0.238 0.0119 0.0238 
3.180 0.00159 0.318 
3.018 0.007545 0.3018 

TIP CALIBRATED BY GEOTAC (AZLA APPROVED) LOAD CELL: 
Model560K, 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 (A2LA APPROVED) 
Model # 8528-40, Serial # C95005824, ID # TO-001 

Calibration Verified by: Dennis Stauffer !?!!5 Date: 112212008 

Checked By : Recep Yilmaz Date: 112212008 
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HGL Instrument Verification 
DATE: 1/22/2008 Instrument No.: fi Location: Houston LVDT?: a y e s ;  (X(NO 

Type Analysis: ~ B F ;  ONO~TIX(FS;  0 ~ b . s .  Reading Resolution of Instrument: 0.000001 

exprcased n 8pp10xi- lhe 95% mn6dmsc Ievd udng a coverase h& of b Z ,  

Input By: Reviewed By: 
File: f / 

Remarks: 

2000.2 (06/14/07) 
Volume 2, Rev. 0 - 711 0108 

Tip1 832x1s. 1-22-2008 1/24/2008 
Page 722 of 735 

FUORO CONSULTANTS INC 
DCN# EXE805 

i 

HGL Instrument Verification 
DATE: 1/2212008 I!nstrument No.: ft 

Type Analysis: 0BF; DNon':;B:""F-;; -r-W""'FS; 
Location: 

DAbS. 

Instrument Identification/Data 
Type Cone PenetrometecTIP 

Manufa.cturer Fugro 
Model Number F7.5CKEW2IB1 
Serial Number 1701-1832 (Tip) 

HGL Instrument Number ft 
Excitation (V) 

Gain/Span Setting lilA 
Full Range Output (V) 

Full Range/Capacity (Ib) 33716 
Dale Verified 1/2212008 

Date Due 1/21/2009 
Service Status In Service 

Accept. Abs. or FS Error (%) 0.1 TxIFS; 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 Coeft. (R2) 0 .. 999999507 

Intercept (Ib) -2.944801092 
Slope (lblmV) 16.87217402 

Verification (Calib.)' Factor 16.87217402 
'vIeriflcation Factor Units IblmV 

Absolute, Zero (V) 
Floating Zero M 

Combined Uncertainty (Ib) 1.009640807 
Coverage Factor 2 

Expanded Uncertainty (Ib) 2.019281615 
Max. Abs. or FS IError (%) 0.03 I XIFS; ! lAbs. 

12000.0 

,,=tE 3722mV.2, 14-1. 
10000.0 

V 
I 

/' 
V 

./ 
V 

I ./V' 

6000.0 

2000.0 

0 .0 /' 
110 ·to * 410 ~~ E~ 710 

·2000.0 

I 

I 

Instrument 
mV 

0.000000 
35.900000 
308.200000 
481 .700000 
592.800000 
895.200000 
1184 .. 600000 

0.15(1 

0.100 

0.050 

0 .000 

-0.100 

I 

-0.150 

0.0 

, 

I 

Houston LVDT?:DVes; []]No 
Reading Resolution o,f Instrument 0.000001 

Standard Prediction Abs. Error Full Scale 
Ib Ib Ib Error (%) 

0.0 -2.9 2.9 -0.01 
605.0 602.8 2.2 -0.01 
5200.0 5197.1 2.9 -0.01 
8120.0 8124.4 4.4 0.01 
9990.0 9998 .. 9 8.9 0.03 
15100.0 15101.0 1.0 0.00 
19990.0 19983.8 6 .. 2 -0.02 

I 

, 

MTSL Ves; l25JNo 

Up~ rLimit 

II 

~ 

I 

Low r Limit 

5000.0 10000.0 15000.0 20000.0 25000.0 

Uncertainity Budget Analysis For 11 
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (uv u( Comments 

St.andard's Uncertainty N 2.0000 B 
AbS. Enror-STDEV I 1.0096 N 1.0000 A 1.0096 1.0194 

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 
. Repealabilityl N 1.0000 A 

Resolution of Standard #N/A R 3.4641 B 

Combined Uncertainty 1.0096 Coverage Factor 2 for 95% confiden.ce level. 
Expanded Uncertainty (Best Measurement Caoabilitvl3 2.019 Ib 

(1 ) Tl1IS equation _ 1110 IPP'oach pte.enled by KlI.A. 'not 1ho.1 tn>kaNy .... d in II-'"Inly .-U .... ; I. • •• stnev .'\he Mean. (2) This,"1IM II unique lor Iype (_I) .'equlpmenc. 

Verified By: I':S Input By: Reviewed By: ____ Checked By: ~ 

I 

(3) This III1ceMinly fOI"U0fI1I" elll>l,uloduncertatnty e"" .... d .. _Jil ... te1y th. 85% .... fiden .. ,1evcI using. __ fo_ 0'10<2. ~. 

File: ____________________________________ {-j:....... _ ___ _ 
Rema~s: ________________________________________ ______________________ ~ _______ __ 

2000.2 (06114107) Tip1832.xls. 1·22~2008 1/24/2008 
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HGL Instrument Verification 
DATE: 1/22/2008 Instrument No.: RlOO Location: LVDT?:(Y~S;  NO 

Type Analysis: BF; ~ o n r w  FS; O ~ b s .  Reading Resolution of Instrument: 0.000001 

I I I I I I I Combined Uncertainty I 3.6252 I Coverage Factor I 2 lfor 95% confidence level. I ~p 1 Expanded Uncertainty (Best Measurement ~apabiliiy)~ 1 7.250 Ilb 
(1) lhia e q u U i ~  bPm the rpm presented byA2I.A. not Yut Wolly used h mcmahcy mlculaUow ir.. STDEV o( me Wan. (2) Thh Vllue k unique tor lype  n nod el) dequPmenL I 

Mr u n d n l y  mesenb an wanded uncertainly expressed as lppmrhadyha 95% confidnse I m l  u6lng a c m n g e  fa&r of M. 

Ve"fid BY: Input By: Reviewed By: 
File: /'/ 

Remarks: (-/ 

2000.2 (06/14/07) 

Volume 2, Rev. 0 - 7110108 

Fric1832.xls, 1-22-2008 1/24/2008 
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FUGRO CONSULTANTS INC 

DCN# EXE805 

HGL Instrument Verification 
DATE: 1/2212008 Instrument No.: ft100 

Type Analysis: I]]BF; DNon":':B":;F~; 'lKJ""'X"""FS; 
Location: ___ ___ -:-_~ ___ ---- LVDT?:DYes; [K]No 

DAbs. Reading Resolution of Instrument: 0.000001 

Instrument IdentiflcationlData 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 F7.5CKEW2IB1 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 M 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 M 

Full Range/Capacity (Ib) 16858 
Date Verified 112212008 

Date Due 1121/2009 
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 

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 (Callb.) Factor 2.26018874 
Verification Factor Un~s Iblmv 

Absolute Zero M 
Floating Zero M 

Combined Uncertainty (Ib) 3.62518158 
Coverage Factor 2 

Expanded Uncertainty (Ib) 7.25036316 
Max. Abs. or FS Error (%) -0.16 I XIFS; I lAbs. MTS L Yes; ~No 

1000.0 0.150 

10 - 2.- 3.7013 
0.100 

Upper ~mlt 

./ 
,/' 

~ \ / V -
./ \ / / \ / 

5000.0 

0.050 

4000.0 

0.000 

3000.0 
.0.050 

/ \j( imit 

/ • 

2000.0 .0.100 

1000.0 .0.150 

0.0 
.o.2DO 

0.0 1000.0 2000.0 3000.0 .000.0 5000.0 6000.0 7000.0 1000.0 
500 1000 1500 2000 2500 

Uncertainity Budget Analysis Forft100 

Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty {u~ 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 C@Qabilitd 7.250 Ib 
tl) 1M equdon _ lilt _dI ptHefIted by A2lA. not ... , IypI<aIy used In _lit ceIcUIaIi .... ; i .... STOEV 01'" Nun. (2) INs value II unique for Iype (~01 equipment. 

(3) ThIs unceftIInty ,."._ In ~ LIICOr1ointy expressed" _CIIimItoIy ... 95% __ leVel -0' co.orago fadorolk02. ~ 

Verified By: ~ Input By: Reviewed By: ____ Checked By: _ 
File: _____________________________________ ++ _____ _ 

Rem~s: _____________________________________ ~L_ ___ __ _ 
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HGL Instrument Verification 
DATE: 1/22/2008 Instrument No.: t Locatiin: Houston LVDT?: (yes;  a NO 

T y p  Analysis: ~ B F ;  No:- FS; o ~ b s .  Reading Resolution of Instrument: 0.000001 

(3) Thir mcerlahly npmmnb m owndad u n d m l y  expressed as appmhaW Iha 95% conldence Ievd udng a mvomge hdor of b2. 

Verified By: 7e Input By: Reviewed By: Checked By: 
File: 

Uncertainity Budget Analysis For pt 

V 
-- 

Remarks: 

Source of Uncertainty 
Standard's Uncertainty 

Abs. E~~O~-STDRI' 
Resolution of Instrument 

~epeatability 
Resolution of Standard 

2000.2 (06/14/07) 
Volume 2, Rev. 0 - 7110108 

Pore1832.xls. 1-22-2008 1/24/2008 
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Value in psi 

0.1438 
0.0000 

#NlA 
P 

FUGRO CONSULTANTS INC 
DCN# EXE805 

-- 
Combined Uncertainty 0.1438 Coverage Factor 

Expanded Uncertainty (Best Measurement capability)' 0.288 

Distribution 
N 
N 
R 
N 
R 

(1) Thii 8ququlYon follew the awmach wentad by MLA. noteal Lyplcllly used h uncertainly m.leu).tionr; i.a, STDNolIhs Mem. 0 TN.vW* k unique lor (ypc (model) ofeqApmenL 

2 

Divisor 
2.0000 
1 .OOOO 
3.4641 
1 .OOOO 
3.4641 

for 95% confidence level. 
psi 

Type 
B 
A 
B 
A 
6 

Uncertainty (4) 

0.1438 
0.0000 

u; 

0.0207 
0.0000 

Comments 

HGL Instrument Verification 
DATE: 1122/2008 Instrument No.: pt 

Type Analysis: []]SF; DNon.,l;S':"F-; ""'[]]'-X-'FS; 
Houston LVDT?:Dves; [K]NO 

Reading Resolution of Instrument: 0.000001 
Location: 

DAbs. 

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

Manufacturer FUQro 0.000000 0.0 0.2 0.2 0.05 
Model Number F7.SCKEW2IB1 208.900000 75.0 75.3 0.3 0.09 
Serial Number 1701·1832-123312 (Piezo) 414.100000 150.0 149.2 0.8 -0.23 

HGL Instrument Number pt 834.200000 300.0 300.3 0.3 0.09 
Excitation M 

Gain/Span Setting NA 
Full Range Output M 

Full Range/Capacity (psi) 360 
Date Verified 1/2212008 

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/my 

Absolute Zero M 
Floating Zero (V) 

Combined Uncertainty (psi) 0.143768546 
Coverage Factor 2 

Expanded Uncertainty (psi) 0.287537093 
Max. Abs. or FS Error (%) -0.23 I XIFS; I lAbs. MTSL Yes; 0NO 

UpPE rUmit 350.0 O.lOO 

poI - 0.3 IImv+O eee 
300.0 0.200 

2$0.0 
V 

/V L---~ / V 

0.100 

200.0 
0.000 

./ f\ / V \ / V 
./ [7 

ISO.O 
·0.100 

100.0 

SO.O 

/ Low r Limit .(I.m 
0.0 100.0 150.0 200.0 2SO.0 0.0 SO.O 300.0 ~.O 

100 200 300 400 500 100 700 100 900 

Uncertainity Budget Analysis For pt 

Source of Uncertainty Value in psi Distribution Divisor Type Uncertainty (u~ ut Comments 
Standard's Uncertainty N 2.0000 B 

Abs. Error·STDEV 0.1438 N 1.0000 A 0.1438 0.0207 
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 

Repeatability 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 Uncertainty (Best Measurement Capability)' 0.288 psi 
(I) 1M tquoIion _ II •• _""prosenlOcl by A2LA, not ".llyplcatty ... eeI In I.WICefIainty ceIa.CItIOM; I. • •• SToev of II. Me ... (2) ThiI ...... lIl1>iqut .., type (model) 6f .~l 

(3) ThIo uneoNInty r.p< .. ..,ts III .xpanded uncotIIinIy ellpr_ed .. _-ely "'15% conlcfence level UIing ........ factor of .... 2. 

Verified By: d Input By: Reviewed By: ____ Checked By: .~: 
File: ,~ _~ 

Rema~s: ______________________________________________________________________________ ~ ____________ ___ 
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fL""" ss ixLT.:r.<7.:7":~?.2 

Calibration Verification Certificate y '  %2g&>+:.%$;< 
$$?~&&$i$$ 
..,c.lr-Miu.r,, 

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 
80.01 1 79.9 
90.090 90.1 
100.014 99.8 

Frequency (Hz) 1 

0.000 20,000 40.000 80.000 80.000 1OO.WO 12O.MX) 
Input 

FREQUENCY CALIBRATED BY INSTEK GOOD WILL INSTRUMENTS (A2LAAPPROVED) FREQUENCY COUNTER : 
Model: GFC-80101 H, Serial No. CF871549 
FREQUENCY GENERATED BY EZ DIGITAL, INC (A2lAAPPROVED) OSCILLISCOPE WITH BUILT IN FUNCTION GENERATOR 
Model: 0s-5020G, Serial No.: 3080209 

Calibration Verified by: Dennis ~ t a u f f e r e  Date: 1/22/2008 

Checked By : Reoep Yilmaz Date: 1/22/2008 

Volume 2, Rev. 0 - 7/10/08 Page 725 of 735 

Calibration Verification Certificate 

Device Type: Seismograph 

DevIce Manufacturer Geometrics, Inc. 
Model Number: ES·3000 
Serial Number: 5138 

Frequency (Hz) 
Input Seismograph 

10.055 9.9 
20.037 19.9 

120.0 

30.071 29.3 100.0 

40.040 40.1 
50.061 50.6 
60.048 60.3 
70.005 70.2 

J:: 
0- 80.0 I! 
CII 

60.0 0 
E 
III 

40.0 .. 
'" 80.011 79.9 20.0 

90.090 90.1 
100.014 99.8 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 (A2LA APPROVED) OSCILLISCOPE WITH BUILT IN FUNCTION GENERATOR 
Model: OS·S020G, Serial No.: 3080209 

Calibration Verified by: Dennis Stauffer /5' Date: 1/2212008 

Checked By : Reeep Yilmaz ~ Date: 1/2212008 
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Geometrics ES-3000 S/N 5138 
Frequency (HZ') In: 10.055 Seismograph: 9.9 
Date: 1/22/2008 
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Geometries ES-3000 S/N 5138 
Frequency (HZ) In: 20.037 Seismograph: 1 9 . 9  
Date: 1/22/2008 
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40 ....---.-...-- 

.-.-.".,-, 

90 - 

1 00 

110 

120 

130 

I 4 O  Val' 

- 

-1 
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Geometries ES-3000 S/N 5138 
Frequency (HZ) In: 30.071 Seismograph: 29.3 
Date: 1/22/2008 

-- 
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Geometrics ES-3000 S/N 5138 
Frequency (HZ) In: 40.040 Seismograph: 40.1 
Date: 1/22/2008 

5.0 

30 -.- .-.--..-- 

-- 

100 . 

110 . 

120 

130 

140 
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Geometrics ES-3000 S/N 5138 
Frequency (HZ) In: 50.061 Seismograph: 50.6 
Date: 1/22/2008 

5.0 

- .----..--,- 
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Geometrics ES-3000 S/N 5138 
Frequency (HZ) In: 60.048 Seismograph: 60.3 
Date: 1/22/2008 
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Geometrics ES-30'00 S/N 5138 
Frequency (HZ) In: 70.005 Seismograph: 70.2 
Date: 1/22/2008 

1 4 0 v ~ l ~  i e  2. Rev. o - 7110108 Page 732 of 735 



Geometrics ES-3000 S/N 5138 
Frequency (HZ) In: 80.011 Seismograph: 79.9 
Date: 1/22/2008 
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Geometrics ES-3000 S/N 5138 
Frequency (HZ) In: 90.090 Seismograph: 90.1 
Date: 1/22/2008 
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Geometrics ES-3000 S/N 5138 
Frequency (HZ) In: 100.014 Seismograph: 99.8 
Date: 1/22/2008 
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