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MEMORANDUM

To: Office

From: Jim Tantalla
Re: Phase 2 and Geotechnical Characterization Lab Testing Summary

File: 10587
Date: 11/13/07

Mueser Rutledge Consulting Engineers has previously provided results for most of the Phase 2
laboratory testing. Contained herein is the complete package of testing for the Phase 2 investigation,
along with the geotechnical characterization laboratory test results.

The testing performed included water content determinations, Atterberg limits, specific gravity,
gradation, strength, permeability, and consolidation testing. Tests were performed in accordance with
the following ASTM standards:

Test ASTM Standard test method for:
Specification
Water content D2216 Laboratory determination of water content of soil and rock
Atterberg limit | D4318 Liquid limit, plastic limit, and plasticity index of soils
Specific gravity | D854 Specific gravity of soils
Gradation D422 Particle size analysis of soils
UU strength D2850 Unconsolidated undrained triaxial compression test on cohesive soils
CU strength D4767 Consolidated undrained triaxial compression test for cohesive soils
UNC strength D2166 Unconfined compressive strength of cohesive soil
Permeability D5084 Hydraulic conductivity of saturated porous materials using a flexible
wall permeameter
Consolidation D2435 One-dimensional consolidation properties of soil using incremental

loading

Phase 2 Laboratory testing

The Phase 2 testing included 12 specific gravity tests, 21 strength tests (including 15 unconsolidated
undrained, 3 consolidated undrained, and 3 unconfined tests), and 7 permeability tests. Samples for
borings INC-1800, INC-1500, MPB-1 and MPB-2 were undisturbed samples taken during drilling.
The remaining samples from TT-1 S22 and TT-1 S30 were block samples taken from a test trench
that were hand trimmed to cylindrical specimens for strength and permeability testing.

Results of Phase 2 testing are included in Appendix A.

Geotechnical characterization testing

Tests were also performed on samples from 13 undisturbed tubes taken in the natural deposits below




the COPR at the site for assistance in modeling the behavior of these soils numerically. 12 Atterberg
limit tests, 5 specific gravity tests, 9 gradations, 8 consolidated undrained and 4 unconsolidated
undrained strength tests, and 5 consolidation tests were performed, with results provided in Appendix
B.



APPENDIX A
Phase 2 Laboratory Test Results



TABLE NO. 1
SUMMARY OF LABORATORY TEST DATA - PHASE 2 INVESTIGATION

SAMPLE IDENTIFICATION CLASSIFICATION PROPERTIES PHYSICAL PROPERTIES
UNIFIED SOIL
CLASSIFICATION STRENGTH
SYSTEM
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INC-1800| 039041 3.9-4.1 SM 18 2.72
041047 | 4.1-47 M Uy 9.47 | 0.21 12 208 | 203
049051 49-51 SM 22 3.14
053056 | 5.3-56 SM
065067 | 6.5-6.7 SM 34 2.67
069070 ( 6.9-7.0 SM 26 2.80
070076 | 7.0-7.6 SM [319) 490 | 034 | 606 | 257 | 269
087089 | 8.7-8.9 SM 25 2.54
080096 90-9.6 SM Uy 4.08 | 0.41 57 274 | 275
096101 | 9.6-10.1 sM 28 uu 343 | 056 73 275 | 282 | 904 | 1153
107111 | 10.7-11.1 SM 29 uu 216 | 0.60 6.9 29.1 | 289 | 89.9 | 116.1
114118 | 11.4-11.8 SM 25 2.59
118122 | 11.8-122 SM Uy 401 [ 0.51 3.8 23.0 | 24.0 | 102.9} 126.6
INC-1500| 120126 | 12.0-12.6 SM uu 168 | 067 | 147 | 221 | 21.2 | 107.5| 131.2
130133 | 13.0-13.3 SM DS
142144 | 14.2-14.4 SM 15 2.88
151155 | 15.1-15.5 SM uu 628 | 0.75 | 375} 16.0 | 161 | 107.6] 124.9
159161 | 15.9-16.1 SM 22 3.12
177179 | 17.7-17.9 SM 17 2.67
TT1-822 [ 055060 | 5.5-6.0 SM 28 2.89 CU (1104 028 6.6 375 | 276 | 84.0 [ 107.2
UNC | 664 | 0.00 16 273 | 268 | 69.0 | 879
060067 | 6.0-6.7 SM 29 2.88 cu 8.14 | 0.28 23 247 | 31.8 | 87.5 ] 109.2
UNC | 452 | 0.00 13 23.8 | 234 ] 928 | 1149
TT1-S30 | 055062 | 5.56.2 SM 26 2.95 Ccu 839 | 028 | 101 | 279 31.1 | 891 [ 1139
UNC [ 1053 000 | 22 | 268 | 265 | 957 | 121.3
MPB-1 8.59.4 8.59.4 28 uy 326 | 046 71 283 | 283 | 106.1 | 1361
10.0-10.6( 10.0-10.6 A4 uu 260 { 050 84 23.8 | 234 | 104.3| 1291
MPB-2 | 7.3-81 7.3-8.1 31 uu 6.60 | 0.38 37 30.7 | 30.0 | 93.7 | 1224
8.1-9.0 8.1-9.0 33 uu 182 | 0.38 9.7 325 31.0 | 94.2 | 1248
10.5-11.5{ 10.5-11.5 27 Uy 6.19 | 0.48 41 265 | 266 | 90.9 115
12.4-13.2{ 12.4-13.2 30 uu 3.13 | 0.52 6.5 302 | 302 | 94.1 [ 1251
13.2-14.1) 13.2-14.1 28 uu 291 | 050 74 276 | 271 | 958 | 122.3

STRATA DESIGNATIONS

NOTES

O - Omanic Silty Clay and Peat
V - Varved Silt and Clay
C - Raritan Clay

w N

o

8.
9.

. All tests summarized were performed in the laboratory of Mueser Rutiedge Consulting Engineers.
. The sample elevation is the average of the sampiing interval.

. Ground surface elevations at borings are:

BORING NO. BORING ELEVATION BORING NO. BORING ELEVATION

. "Average natural water content” is a weighted average of all material tested.

. Strength tests performed were:

UU - Unconsolidated Undrained Triaxial Compression
CU - Consolidated Undrained Triaxial Compression

. Strength tests were performed on a specimen 2.8 inches in diameter with a height to diameter ratio of approximately 2 at

at a rate of strain of approximately 1% per minute.

. Confining pressure for UU and CU compression tests is equivalent to 80 percent of estimated vertical effective overburden

overburden stress, uniess otherwise noted.
Compression Index, Cc = slope of the virgin compression portion of the e-tog p curve.

Swelling index, Cs = slape of the rebound portion of the e-log p curve.

10. Most probable preconsolidation stress, Pc is determined by the Cassagrande method of construction.
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TABLE NO.1

11. Minimmum preconsolidation stress, P, is the pressure ordinate at the intersection of the extension of the virgin compression

portion of the e-log p curve with the initial void ratio.
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MUESER RUTLEDGE CONSULTING ENGINEERS File No. 10587
Boring No. MPB-2
Sample No. 13.2-14.1

CONSTANT HEAD PERMEABILITY TEST Setup by: Fw Date 10/2/07
with superimposed air pressure Calcby: FW Date 10/2/07
Chk'd by: i Date 77»
PROJECT DMT Phase 2
— —— psi Initial Gradient
Back Pres = psi
100805 Eff Stress= 7.1 psi
i P SAMPLE
2 ; &———— 0 DIMENSIONS
‘E 1.00E-06 ‘ ’ INITIAL Ko
~ FINAL -
4 z
1.00E-07 } Avg. Sample Length, L
0 1 2 3 4 5 Avg. Sample Dia., D
At (hours) Sam.ple Area, A= 4197 ,, cm?
Standpipe Area, a -

'READING [CLOCK| ELAP. | TEMP ' VOLin VOLout| Super-  AVOL| AVOL | AVG. TOTAL | T |PERMEABILITY RATIO
: i | TTT—— : ;
DATE | TIME = TIME | Read = Read |imposed| in | out | WATER HEADH= | Vol | K - AVOL out
i ' i | | | | i

i | Dt | ‘ \Pressure‘ | HEAD h+P, = out | aVOLin
1 (hours) : ('C) | ‘ - ) (e | (cm) cm)  (cc) (cm/sec)
‘ i ‘
08 | 08 | 185 537 | 08  2.88E-06 1.00
10 | 11 | 178 53.0 1.9 2.56E-06 1.10
21 | 21 166 = 518 4.0 2.56E-06 1.00
09 | 09 155 | 507 = 49 | 204E06 _ 1.00
22 21 143 495 | 7.0 | 1.94E-06 0.95
21 20 127 479 | 90  1.70E-06 0.95

ALTEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 5084:
"STANDARD TEST METHODS FOR MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED
POROUS MATERIALS USING A FLEXIBLE WALL PERMEAMETER" MRCE Form K2-1



MUESER RUTLEDGE CONSULTING ENGINEERS File No. 10587
Boring No. MPB-2
Sample No. 12.4-132

CONSTANT HEAD PERMEABILITY TEST Setup by: FW Date 9/12/07
with superimposed air pressure Calcby: Fw Date ;91_2&07
Chkdby: Date
PROJECT B DMT PHASE 2 ) o
— : Cell Pres=" psi Initial Gradient
1.00E-04 - Back Pres psi
Eff Stress= 69  psi
Ty SAMPLE
S - 0e © DIMENSIONS
‘E 1.00E-05 ~ = INITIAL
L FINAL :
4
1.00E-06 . , : : Avg. Sample Length, L
0 1 2 3 4 5 Avg. Sample Dia., D
At (hours) Sam.ple Area,A= 4049  cm’
Standpipe Area, a cm?
READING CLOCK: ELAP. | TEMP l VOL in \ VOL out} Super- | AVOL | AVOL . AVG. TOTAL | = PERMEABILITY] RATIO
| DATE TIME TIME ‘ Read : Read | imposedi in out | WATER HEADH=| Vol K - AVOL out
Dt | ‘ Pressure' HEAD h+P, | out avOLin |
f (hours) ('C) (cc) (cc) P, (cm (cc) (cc) | (cm) {cm) ; (cc) (cm/sec) :
16 = 20 18.5 53.6 20 = 1.84E-05 | 125 |
22 @ 22 17.0 52.2 42 1.15E-05 1.00
3.3 3.3 149 °~ 501 ' 75 1.80E-05 : 1.00 ‘
27 26 | 126 478 101 | 1.51E-05 096
30 @ 28 10.5 45.7 129 :  1.74E-05 0.93
42 4.0 7.8 43.0 16.9 1.30E-05 0.95
16.5 15.9 0.1 35.2 32.8 1.32E-05 0.96
1.4 1.8 18.5 53.7 1.8 1.65E05 ' 1.29
44 31 16.8 | 520 4.9 2.00E-05 0.70
23 4.5 134 485 - 94 1.94E-05 1.96
67 1+ 6.1 10.2 45.3 155 | 1.56E-05 0.91
5.4 6.1 5.2 404 21.6 1.97E-05 1.13
: |
| |
| ?
| |
i 1

I j o L. 1

ALL TEST ETHDgAI RESULTS CONFORM TO ASTM STANDARD D 5084:
"STANDARD TEST METHODS FOR MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED
POROUS MATERIALS USING A FLEXIBLE WALL PERMEAMETER" MRCE Form K2-1



MUESER RUTLEDGE CONSULTING ENGINEERS File No. 10587
Boring No. MPB-2
Sample No. 10 5115

CONSTANT HEAD PERMEABILITY TEST Setupby: Fw Date 9/12/07
with superimposed air pressure Calcby: Fw Date 9/26/07
Chkdby: Date
PROJECT - DMT PHASH 2 '
— - Initial Gradient
1:008-03 = Eff Stress= 6.2 psi
m ; SAMPLE
a DIMENSIONS
‘E 1.00E-04 INITIAL QL !
CJ oc K= - — Ry
v 0o G=R0= o FINAL A-h-Atee
1.00E-05 I i I Avg. Sample Length, L cm
0 1 1 2 2 3 Avg. Sample Dia., D = cm
At (hours) Sam.ple Area, A= 41.21 cm?
Standpipe Area, a

| TEMP * VOLin | VOL out_ Super— AVOL | AVOL | AVG.  TOTAL . = IPERMEABILITY! RATIO |

'READING | CLOCK| ELAP.

DATE 1 TIME | TIME ‘ | Read 1 Read umposed out fWATER;HEAD H=, Vol . K | AVOLout |
‘ ‘ bt | ‘Pressure HEAD | h+ Py ‘ out ~ AVOLin
| (hours) (C) | (co) (cc) P, (cm): (cc) (cc) em) | (@em) - (cc) | (cm/sec) ! ]

4.1 45 17.5 52.7 45 4.35E-05 1.10

65 | 7.0 13.2 48.4 1.5 3.72E-05 1.08

6.4 6.7 8.2 43.4 182 : 4.03E05 | 1.05

6.0 57 3.5 387 | 239 4.03E-05 0.95

6.3 6.1 -1.2 340 300 486E-05 | 097

54 4.8 17.4 52.5 4.8 5.25E-05 0.89

8.8 9.6 11.6 46.8 14.4 5.32E-05 1.09

9.9 7.0 5.5 40.7 21.4 5.62E-05 : 0.71

1.7 14 @ 27 325 328 3.84E-05 0.97

7.0 8.3 -10.3 248 411  4.16E-05 1.19

|

ALL TEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 5084:
"STANDARD TEST METHODS FOR MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED
POROUS MATERIALS USING A FLEXIBLE WALL PERMEAMETER" MRCE Form K2-1



MUESER RUTLEDGE CONSULTING ENGINEERS File No. 10587

CONSTANT HEAD PERMEABILITY TEST
with superimposed air pressure

Boring No. MPB-@i
Sample No. 7.3-8.1

PROJECT DMT Phase 2
1.00E-04 ey
A
R 966609
£ 1.00E-05
L
X
1.00E-06 ; ; ;
0 0 0 1 1 1
At (hours)

Read ' Read | imposed
‘ | Pressure
Py, (cm)|

_(c0)

Setup by: FW Date 10/1/07
Calcby: FW Date 10/11/07
Chk'd by: Date
Cell Pres= psi Initial Gradient
Back Pres=_ _864& psi
Eff Stress= 5.1 psi
SAMPLE ’
DIMENSIONS -
INITIAL K = QL R,
FINAL A-h-Ate.

Avg. Sample Length, L =
Avg. Sample Dia., D
Sample Area, A
Standpipe Area, a

_ TEMP | VOLin |VOLout| Super- | AVOL AVOL = AVG. | TOTAL | I |PERMEABILITY RATIO |
| in  out | WATER|HEADH=| Vol | K | AvOLout |
HEAD | h+P, | out | - AVOLin |
(cc) (cc) | (cm) (cm) (cc) ¢+ (cm/sec)
19 | 19 17.4 526 19 | 9.08E-05 1.00
18 18 16.0 512 . 37 . B8.84E-05 1.00
1.7 | 18 | 146 | 498 = 55 | B884E-05 1.06
33 | 34 | 127 @ 479 | 89 . 881E-05 1.03
18 | 17 107 | 459 10.6 9.58E-05 0.94
15 | 16 94 | 446 12.2 8.74E-05 1.07
13 | 12 17.6 52.8 1.2 6.03E-05 0.92
15 | 16 16.5 51.7 2.8 7.63E-05 1.07
26 | 28 14.8 50.0 56 4 58E-05 1.08
61 | 7.8 10.8 46.0 134 3.84E-05 128 |
1
16 | 04 183 53.5 0.4 4.79E-05 0.25
04 03 17.6 52.8 07 | 170E-05 | 075
05 ' 03 17.3 525 10 = 1.95E-05 0.60
04 . 05 | 169 52.1 15 = 221E-05 1.25
10 1.1 16.3 515 | 26 = 174E05 1.0
19 16 15.3 505 .| 42 1.77E05 = 0.84
15 | 16 14.0 492 @ 58  161E05 | 1.07
14 | 15 128 = 480 = 73 ' 1.55E-05 1.07
15 | 14 11.8 470 | 87 | 1.58E-05 0.93
15 | 13 10.7 45.9 10.0 1.56E-05 0.87
13 | 14 9.6 44.8 114 | 1.54E-05 1.08

ALL TEST METHODS / RESULTS CONFORM TO STANDARD D 5084:
“STANDARD TEST METHODS FOR MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED
POROUS MATERIALS USING A FLEXIBLE WALL PERMEAMETER"

MRCE Form K2-1



MUESER RUTLEDGE CONSULTING ENGINEERS File No. 10587
Boring No. MPB-1
Sample No. 10-10.6

CONSTANT HEAD PERMEABILITY TEST Setupby: FW Date 9/12/07
with superimposed air pressure Calcby: Fw Date 9/26/07
Chkdby: Date
PROJECT - DMT PHASE 2 -
— — — psi Initial Gradient
1.00E-05 5 00 . psi
t ‘ Eff Stress= 6.6  psi
™ i : SAMPLE
e e—¢ DIMENSIONS
E 1.00E-06 O INITIAL & g K =
£ } FINAL -
< ;
T I T |
1.00E-07 H— — ; — Avg. Sample Length, L
-1 3 7 11 15 19 23 27 31 35 39 43 47 51 55 Avg. S8ample Dia., D
At (hours) Sample Area, A .
Standpipe Area, a =
'READING |CLOCK, ELAP. = TEMP | VOLin | VOL outi Super- | AVOL | AVOL | AVG. | TOTAL T |PERMEABILITY RATIO
DATE | TIME  TIME .| Read | Read |imposed| in out | WATER | HEADH=" Vol | K | AVOL out
| \ . Dt ‘ 3 ‘Pressurel HEAD ' h+P, . out . AVOLin |
i (C) | (cc) = (cc) | Py () (cc) . (cc) | (cm) ' (cm) | (co) (cm/sec)
03 | 03 19.1 54.3 0.3 3.13E-06 1.00 |
03 | 06 18.8 53.9 09 | 2.36E-06 2.00
05 | 08 18.3 535 | 17  344E06 160
07 | 09 17.8 53.0 26  427E-06 . 129
07 | 09 17.2 52.3 35 432E-06 | 129
14 | 17 | 163 = 514 52 4.26E-06 1.21
60 | 79 | 127 47.8 131 | 4.33E-06 132 |
193 | 2558 05 356 | 389  1.91E-06 1.34
40 | 33 8.2 269 | 422 = 1.94E-06 0.83
08 | 10 : 188 54.0 1.0 5.05E-06 1.1
09 | 07 18.2 534 | 17 | 1.07E-06 0.78
182 | 182 | 109 46.0 199 . 1.01E-06 1.00
36 @ 45 22 37.3 244 | 1.06E06 | 125
| il ’
0.1 01 | 185 ' 536 01 | 7.70E-07 1.00
04 | 04 18.3 534 | 05 | 8.67E-07 1.00
06 @ 07 17.8 530 12 : 9.60E-07 147
04 . 04 175 526 ' 1.6 | 9.47E-07 1.00
1.1 1.0 16.9 521 | 26 | 9.27E-07 0.91
14 | 14 160 511 | 40 | 9.69E-07 1.00
06 | 06 152 . 503 & 46 | 9.21E07 . 1.0
! | |

i :

ALL TEST MHODgl RESULTS CONFORM TO ASTM STANDARD D 5084:
"STANDARD TEST METHODS FOR MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED
POROUS MATERIALS USING A FLEXIBLE WALL PERMEAMETER" MRCE Form K2-1



MUESER RUTLEDGE CONSULTING ENGINEERS

CONSTANT HEAD PERMEABILITY TEST Setup by: Fw
with superimposed air pressure Calcby: FW
Chkdby:
PROJECT DUNDALK MARINE TERMINAL
Cell Pres= psi
1.00E-03 Back Pres=: 8 ps!
Eff Stress= 4.0 psi
Ty SAMPLE
1) SAMPLE
o e — %m v DIMENSIONS
€ 1.00E-04 gﬁagw; Soo INITIAL _
o ! FINAL
4 1 :
] ;
1.00E-05 | | ,‘ Avg. Sample Length, L
0 0 0 1 1 Avg. Sample Dia., D
At (hours) Sam'ple Area, A =
Standpipe Area, a

File No. 10587
Boring No. TTI-530
Sample No. 7055062v
Date 8/29/07
Date 8/29/07
Date

Initial Gradient

iREADING‘CLOCK‘ ELAP. | TEMP VOLin |VOLout' Super- | AVOL| AVOL | AVG. | TOTAL | : IPERMEABILITY RATIO |
DATE iTIME‘ TIME Read | Read !imposed. in = out | WATER |HEADH=" Vol K © AVOL out
1 . Dt | ‘ j | Pressure! HEAD | h+P, = out ' AVOLin
| (hours) | (C) (ce) | (ce) |Pa(cm)' (cc) : (cc) (cm) (em) i (co) (cm/sec)

20 | 19 17.3 17.3 1.9 | 1.16E-04 0.95

17 | 16 16.0 16.0 35 1.59E-04 0.94
15 | 16 147 147 51 | 1.63E-04 1.07

13 12 137 137 6.3 1.41E-04 0.92

40 | 40 116 116 10.3 1.06E-04 1.00

16 | 16 9.5 95 119 8.69E-05 1.00

45 | 40 16.7 51.9 40 2.52E-04 0.89

32 | 37 136 4838 7.7 2.18E-04 1.16

34 | 35 11.0 46.2 1.2 2.30E-04 1.03

33 | 3.0 8.5 437 14.2 2.22E-04 0.91

|

10 | 10 17.7 17.7 1.0 8.77E-05 1.00

10 | 1.0 16.9 16.9 2.0 9.17E-05 1.00

10 | 09 16.2 16.2 2.9 9.11E-05 0.90
15 | 17 15.1 15.1 46 8.20E-05 113 |
11 | 08 | 142 142 54 1.03E-04 073

07 08 135 135 | 62 8.60E-05 1.14

14 [ 14 | 178 178 | 14  1.21E-04 1.00

14 | 14 16.8 168 | 28 1.29E-04 1.00

13 | 12 15.8 158 = 40 1.23E-04 . 0.92

11 1.1 14.8 14.8 5.1 1.15E-04 1.00

10 | 09 | 141 14.1 6.0 1.04E-04 0.90

{ * -

o - —_

ALL TEST METHODS / RESULTS CNFOM TO ASTM STANDARD D 5084:

"STANDARD TEST METHODS FOR MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED
POROUS MATERIALS USING A FLEXIBLE WALL PERMEAMETER”

MRCE Form K2-1



MUESER RUTLEDGE CONSULTING ENGINEERS File No. 10587
Boring No. _]TI-BEQ;
Sample No. 055-060

CONSTANT HEAD PERMEABILITY TEST Setupby: Fw Date 8/29/07
with superimposed air pressure Calcby: FwW Date 8/29/07
Chkdby: Date
PROJECT DUNDALK MARINE TERMINAL
— : — Cell Pres= psi Initial Gradient
Back Pres= psi
ey - Eff Stress= 4.0 psi
m SAMPLE
& 1.00E-04 ‘ — DIMENSIONS
= = s INITIAL K j
S 1o0e05 Fp0 -0 0 FINAL :
< S i
1.00E-06 J i
0 2 4 6 8 10 Avg. Sample Dia.,D =
At (hours) Sam'ple Area, A =
Standpipe Area, a =
| READING CLOCK! ELAP. | TEMP ' VOLin |VOLout| Super- | AVOL [ AVOL = AVG. ' TOTAL = PERMEABILITY, RATIO
DATE  TIME = TIME . Read = Read |imposed’ in | out WATER HEADH=' Vol K | AVOL out |
Dt ‘ ' ‘Pressure; | | HEAD | h+P, | out | ‘ AVOLin
(cc) | Pg(cm)| (cc) : (cc) | (cm) (cm) (cc) . (cm/sec) |
= | ]
4 - |
21 | 21 | 180 | 180 = 21 . 240E04 | 100
1.3 13 | 167 ' 167 | 34  160E-04 | 1.00
19 | 17 15.6 15.6 51 | 1.19E-04 | 0.89
06 | 09 14.5 14.5 6.0 5.33E-05 1.50
08 - 07 14.0 14.0 6.7 | 221E-05 0.88
08 | 07 134 134 ' 74 . 1.44E-05 0.88
04 | 05 | 129 129 79 1.60E-05 1.25
08 | 06 12.5 12.5 8.5 1.05E-05 0.75
1.0 | 08 11.9 11.9 9.3 1.20E-05 | 0.80
12 17 10.9 10.9 11.0 8.08E-06 | 142
14 13 9.9 99 | 123 | 8.02E-06 0.93
25 | 24 13.7 13.7 24 | 3.67E-04 0.96
15 | 16 12.1 12.1 4.0 7.49E-05 | 1.07
09 . 09 11.2 1.2 | 49 3.66E-05 1.00
05 | 05 107 | 107 5.4 1.75E05 |  1.00
05 | 05 10.3 10.3 59 | 1.53E05 . 1.00
05 | 05 9.9 9.9 6.4 | 9.87E-06 | 1.00
14 | 13 9.2 9.2 77 1.25E05 | 0.93
28 - 27 76 16 104 | 1.25E-05 . 0.96
|

ALL TEST METHO[)S I RESULTS CONFORM TO TM STANDARD D 5084:
"STANDARD TEST METHODS FOR MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED
POROUS MATERIALS USING A FLEXIBLE WALL PERMEAMETER" MRCE Form K2-1



MUESER RUTLEDGE CONSULTING ENGINEERS

SPECIFIC GRAVITY OF SOLIDS, Gs

PROJECT DUNDALK MARINE TERMINAL (DMT) REMEDIATION FILE NO. 10587
SUBCODE B
Perf. by YO DATE 07-31-07
Calc. by YO DATE 08-06-07
Checked by Y DATE 08-06-07

M, Dry Soill 471 471 471 a1 47.1

Gs@2oc 2.670 2.674 2659 2674 2674
SPECIFIC GRAVITY = 2.670 CK'Kd by:

Boring No. g
Sample No.t
Bottle No

Mw
Mow 659.69 ‘ 659.66 659.66
Tare No e s o L
Dry Soil + Tareg
‘ Tare B
| M;, Dry Soil 423 ! 423 423 ‘ 423 423
: Gs@oc 2729 2733 ‘ 2.716 2.716 : 2.716

SPECIFIC GRAVITY = 5735 CHEGKED BY.

M, = weight of bottle
M,w. = weight of bottle + water (including temperature correction)
M,us: = weight of bottle + water + soil
M; = dry weight of soil
K = temperature coefficient

Gsg2c = K-M
Mpw,t - (Mpws,t - Ms)

ALL TEST METHODS/RESULTS CONFORM TO ASTM STANDARD D 854:
"SPECIFIC GRAVITY OF SOILS"
MRCE Form GS-1



MUESER RUTLEDGE CONSULTING ENGINEERS

SPECIFIC GRAVITY OF SOLIDS, Gs

PROJECT DUNDALK MARINE TERMINAL (DMT) REMEDIATION FLENO. 10587
SUBCODE
Perf. by Yo DATE  07-31-07
Calc. by vo DATE __ 08-06-07
Checkedby  ZY DATE ~ 08-22-07
Boring No
Sample No

Tar S i e
M;, Dry Soil 41.5 ‘ 41.5
Gs@20c 2872 | 2.877 2.877 | 2.877 | 2877
SPECIFIC GRAVITY = 2.876 CK'Kd by:

M., Dry Soil 471 | 47.1 X 471 2
Gigzcl 3130 3114 3114 3135 3114
SPECIFIC GRAVITY = 3121 CHECKED BY:

M, = weight of bottle
M, = weight of bottle + water (including temperature correction)
M,wst = weight of bottle + water + soil
Ms = dry weight of soil
K = temperature coefficient

G, @20c = K-M,
Mpw,t - (Mpws.t - Ms)

ALL TEST METHODS/RESULTS CONFORM TO ASTM STANDARD D 854:

"SPECIFIC GRAVITY OF SOILS”
MRCE Form GS-1



MUESER RUTLEDGE CONSULTING ENGINEERS

SPECIFIC GRAVITY OF SOLIDS, Gs

PROJECT DUNDALK MARINE TERMINAL (DMT) REMEDIATION FILENO. 10587
SUBCODE ‘__
Perf.by YO DATE  08-16-07
Calc.by YO _ DATE  08-21-07
Checked by Y DATE 08-22-07
] Boring No.

Sample No.
Bottle No.

Tare No.

Dry Soil + Tare
Tare 2419

Ms, Dry Soil, 23.5 ; 235 \ 235
Gigaoc 2963 | 2930 | 2963 2926 = 2.963
SPECIFIC GRAVITY = 2.949 CK'Kd by:

Boring No.
Sample No.
Bottle No.

Dry Soil + Tare
Tare 5 )
M, Dry Soil! 459 459 ‘ 459

G.gwc  2.594 2594 | 2594

45.9 | 45.9
. 2594 2.594
SPECIFIC GRAVITY = 2.594 CHECKED BY:

M, = weight of bottle
M,w.t = weight of bottle + water (including temperature correction)
M,wst = weight of bottle + water + soil
M; = dry weight of soil
K = temperature coefficient

Gs @20c = K-M
Mpw,t - (Mpws't - Ms)

ALL TEST METHODS/RESULTS CONFORM TO ASTM STANDARD D 854:
"SPECIFIC GRAVITY OF SOILS"
MRCE Form GS-1



MUESER RUTLEDGE CONSULTING ENGINEERS

SPECIFIC GRAVITY OF SOLIDS, Gs

PROJECT DUNDALK MARINE TERMINAL (DMT) REMEDIATION FILENO. 10587
SUBCODE i
Perf. by Yyo DATE  08-16-07
Calc. by YO DATE  08-21-07
Checked by Y DATE  08-22-07
Boring No.

Sample No.
Bottle No.|

Mpw,t ‘

; Tare ek o -

| M,, Dry Soil 18.9 18.9 | 18.9 18.9 189 |

| Gs@aoc 2890 2.851 2.890 2890 | 2890 |
SPECIFIC GRAVITY = 2.882 CK'Kd by:

[ Boring No.

Sample No.
Bottle No.&=

M,, Dry Soill

365 385
Gigoc  2.892 2894 | 2892 | 2892 2892 |
SPECIFIC GRAVITY = 2.892 CHECKED BY:

M, = weight of bottle
M.« = weight of bottle + water (including temperature correction)
M,wst = weight of bottle + water + soil
M; = dry weight of soil
K = temperature coefficient

G, @20¢ = K-M,
Mpw,t - (Mpws,t - Ms)

ALL TEST METHODS/RESULTS CONFORM TO ASTM STANDARD D 854:
"SPECIFIC GRAVITY OF SOILS"

MRCE Form GS-1



MUESER RUTLEDGE CONSULTING ENGINEERS

SPECIFIC GRAVITY OF SOLIDS, Gs

PROJECT DUNDALK MARINE TERMINAL (DMT) REMEDIATION FILENO. 10587
SUBCODE o
Perf. by YO DATE  07-31-07
Calc. by YO DATE 08-06-07
Checked by A DATE  08-06-07
Boring No.

Sample No.E &
Bottle No.
M,

Temp., T °C
Mpws,t

Mow.t 657.79
< Tare No.
Dry Soil + Tare

Tare &

M, DrySoil 386 386 | 386 386 = 386

Gigme  2.797 2782 2802 | 2802 2802 |
SPECIFIC GRAVITY = 2.797 CKKd by:

Boring No.
Sample No.
Bottle No.

M, Dry Soil 42 ] 42 2 42 | 42
Gs@20c 2.541 . 2544 | 2544 2529 | 2529 |
SPECIFIC GRAVITY = 2.537 CHECKED BY:

M, = weight of bottle
M,w.« = weight of bottle + water (including temperature correction)
M, st = weight of bottle + water + soil
Ms = dry weight of soil
K = temperature coefficient

Gsg20c = K-Mq
Mpw,t - (Mpws,t - Ms)

ALL TEST METHODS/RESULTS CONFORM TO ASTM STANDARD D 854:
“"SPECIFIC GRAVITY OF SOILS"

MRCE Form GS-1



MUESER RUTLEDGE CONSULTING ENGINEERS

SPECIFIC GRAVITY OF SOLIDS, Gs

PROJECT DUNDALK MARINE TERMINAL (DMT) REMEDIATION FILE NO. 10587
SUBCODE

Perffby YO DATE  07-31-07
Calc. by YO DATE  08-06-07

Checkedby  ZY DATE  08-06-07

Boring No.E=
Sample No.
Bottle No.

M, DrySoil 419 . 419 | 419 419 .49
Gigzc, 3132 3414 3114 3114 3114
SPECIFIC GRAVITY = 3118 CKKd by:

Boring No. S
Sample No.
Bottle No.

| Tare T B
M,, Dry Soil . 57.7

577 | 57.7 |
Gy@20c 2.671 2674 2674 | 2661 - 2674

SPECIFIC GRAVITY = 2.671 CHECKED BY:

M, = weight of bottle
M,w.t = weight of bottle + water (including temperature correction)
M,wst = weight of bottle + water + soil
M; = dry weight of soil
K = temperature coefficient

G, @20c = K-M,
Mpw,t - (ans.t - Ms)

ALL TEST METHODS/RESULTS CONFORM TO ASTM STANDARD D 854:

"SPECIFIC GRAVITY OF SOILS"
MRCE Form GS-1



MUESER RUTLEDGE CONSULTING ENGINEERS
FILENO. 10587

WATER CONTENTS SUBCODE -
TEST NO. -
PROJECT ' DUNDALK MARINE TERMINAL Peff.by YO Date  08-09-07
Calc.by YO Date  08-21-07
Chkdby YO Date 08-22-07

Used a constant tare weight =

BORING NO
SAMPLE NO
TARE NO
WET + TARE
DRY + TARE
WATER
TARE] e
SAMPLE DRY!  129.60 91.70 232.10 ‘
| WATER CONTENT:  28.9% 26.1% :  28.8% ! 1 s

WET + TARE
DRY + TARE
WATER!
TARE ol

SAMPLE DRY
WATER CONTENT

BORING NO.
SAMPLE NO.
TARE NO.
WET + TARE
DRY + TARE
WATER

| TARE
| SAMPLE DRY/ | | ( |
WATER CONTENT! _ ! ‘ ‘ | i ‘

| BORING NO.f=
SAMPLE NO.

TARE NO.
WET + TARE
DRY + TARE[

SAMPLE DRY,
“WATER CONTENT

ALL TEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 2216:
"TEST METHOD FOR LABORATORY DETERMINATION OF WATER (MOISTURE) CONTENT OF SOIL AND ROCK"
MRCE Form WC-1



MUESER RUTLEDGE CONSULTING ENGINEERS
FILENO. 10587

WATER CONTENTS SUBCODE -
TEST NO.
PROJECT DUNDALK MARINE TERMINAL Perf. by YO Date  07-31-07
Calc. by YO Date 08-06-07
Chk'd by zy Date  08-06-07

Used a constant tare weight =

WET + TARE
DRY + TARE
WATER|
~_TAREFR T2 , e
~ SAMPLEDRY  28.10 29.20 30.30 20.70 25.00
| WATERCONTENT|  153% | 21.9% . 149%  184% | 22.0% 33.8%  264% ' 246% |

BORING NO.

SAMPLE NO.

TARE NO.

WET + TARE

DRY + TARE |

WATER|

TARE : : : | E e e ;

SAMPLE DRY|  40.60 | ‘ |
WATER CONTENT|  25.4% | :

BORING NO.
SAMPLE NO.
TARE NO.
WET + TARE
DRY + TARE
WATER

SAMPLE DRY! . ‘ ‘ B
WATER CONTENT| ‘ ; ‘

BORING NO.E
SAMPLE NO.E

TARE NO.
WET + TARE
DRY + TARE

__ _SAWPLEDRY L I 1 -
| WATER CONTENT| B . ? | - ;

ALL TEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 2216:
"TEST METHOD FOR LABORATORY DETERMINATION OF WATER (MOISTURE) CONTENT OF SOIL AND ROCK"

MRCE Form WC-1



MUESER RUTLEDGE CONSULTING ENGINEERS

FILE NO. 10587
WATER CONTENTS SUBCODE
TEST NO.
PROJECT ~ DUNDALK MARINE TERMINAL ~ Perf,by RF Date  10-27-06
Calc.by  BEE Date  10-30-06
Chkdby  RF Date  10-30-06

Used a constant tare weight =

~ WET+TARE
| DRY + TARE

 SAMPLEDRY| 1747 2682
| WATERCONTENT|  34.7% | 438% | | 754% | 749% 22.0%

TARE NO.
' WET+TARE
1 DRY + TARE £
. WATER

| TARE
' SAMPLE DRY| 89 | j | 5517 ;
 WATERCONTENT'  23.9% | 306% | 550% | 328% . 31.0% |

BORING NO.F
SAMPLE NO.
TARE NO.E
WET + TARE 8
DRY + TARE
WATER
TARE
SAMPLE DRY, 62.98 | |
_ WATER CONTENT|  15.8% ' ’

BORING NO.
SAMPLE NO.

| TARE NO.
| WET + TARE
DRY + TARE
WATER

TARE
SAMPLE DRY | | 7
' WATER CONTENT E | ] ‘ ;

ALL TEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 2216:
"TEST METHOD FOR LABORATORY DETERMINATION OF WATER (MOISTURE) CONTENT OF SOIL AND ROCK"
MRCE Form WC-1



MUESER RUTLEDGE CONSULTING ENGINEERS
FILE NO. 10587

WATER CONTENTS SUBCODE i
TEST NO.
PROJECT = DUNDALK MARINE TERMINAL Perf.by YO Date 10-27-06
Calc. by MM Date 11-10-06
Chk'd by FW Date 11-10-06

Used a constant tare weight =

BORING NO.
SAMPLE NO.
TARE NO.
WET + TARE!
DRY + TARE
WATER

SAMPLE DRY

WATER CONTENT, 24.9% = 23.1% 19.0% 29.2%

BORING NO
SAMPLE NO.

TARE NO. |
WET + TARE |
DRY + TARE

SAMPLE DRY
WATER CONTENT

SORING NO.
SAMPLE NO. &
TARE NO.|

WET + TARE

DRY + TARE
WATER

TARE &

SAMPLE DRY
WATER CONTENT| : : |

BORING NO.|
SAMPLE NO. |
TARE NO. |

SAMPLE DRY

WATER CONTENT

ALL TEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 2216:
"TEST METHOD FOR LABORATORY DETERMINATION OF WATER (MOISTURE) CONTENT OF SOIL AND ROCK"”
MRCE Form WC-1



MUESER RUTLEDGE CONSULTING ENGINEERS
FILENO. 10587

WATER CONTENTS SUBCODE ]
TEST NO.
PROJECT __ DUNDALK MARINE TERMINAL Pef.by YO Date  12-12-06
Calc.by MM Date  12-13-06
Chkdby YO Date  12/20/06

Used a constant tare weight =

BORING NO.
SAMPLE NO.
TARE NO.
WET + TARE
DRY + TARE
WATER

TARE [ i 34 "
SAMPLEDRY.  12.37 | 25.00 28.40 1190 | 255 2611 666 | 2189
WATERCONTENT, 215% . 19.6% . 225% | 278% | 22.9% 243% | 211% . 235%
BORING NO.

SAMPLE NO.
TARE NO.
WET + TARE
DRY + TARE
WATER

TARE =
SAMPLEDRY: 30.39 | | 30.04 23.31 2.69
WATERCONTENT, 418% | 214% @ 27.7% . 324% 30.7% | 44.4% 228% = 23.5%

BORING NO. |
SAMPLE NO.

TARE NO. |
WET + TARE|
DRY + TARE

SAMPLE DRY' 20.32 | !
WATER CONTENT|  8.1% 50.3%  331% = 357% | o o
BORING NO.E
SAMPLE NO
TARE NO. |

WET + TAR

 SAMPLEDRY | 7 | B | B
WATER CONTENT, ; | | - 3 ;

ALL TEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 2216:
"TEST METHOD FOR LABORATORY DETERMINATION OF WATER (MOISTURE) CONTENT OF SOIL AND ROCK"
MRCE Form WC-1



MUESER RUTLEDGE CONSULTING ENGINEERS
FILE NO. 10587

WATER CONTENTS SUBCODE
TEST NO. -
PROJECT  DUNDALK MARINE TERMINAL Peff.by ~ FW Date  12-11-06
Calc.by MM Date  12-14-06
Chkdby YO Date  12/20/06

Used a constant tare weight =

BORING NO. [= GING
SAMPLE NO.

WET + TARE L i :

DRY + TARE e

WATER 1847 8.55
TARE B % 50l

SAMPLE DRY| 2278 20.66 44.11

Y| 2671 | 3288 3142 |
WATERCONTENT  811% | 521% . 239% | 320%  492% | 55.3% ‘1

BORING NO.
SAMPLE NO.
TARE NO.

| WET + TARE
DRY + TARE
WATER
TARE
SAMPLE DRY: !
' WATER CONTENT j ; - | |

BORING NO.
SAMPLE NO.
TARE NO.
WET + TARE
DRY + TARE
WATER
TARE
SAMPLE DRY |
| WATER CONTENT i : |

BORING NO.
SAMPLE NO.

TARE NO.
WET + TARE}
DRY + TARE}

. SAMPLEDRY. ,,i , | R | |
_ WATER CONTENT | » | | |

I

ALL TEST METHODS / RESULTS CONFORM TO ASTM STANDARD D 2216:
"TEST METHOD FOR LABORATORY DETERMINATION OF WATER (MOISTURE) CONTENT OF SOIL AND ROCK"
MRCE Form WC-1



MUESER RUTLEDGE CONSULTING ENGINEERS

UNCONSOLIDATED - UNDRAINED TRIAXIAL COMPRESSION

Compressive Strength =
Strain at Failure =
Cell Pressure =
Dry Density =

SAMPLE DATA

Initial Height = 5.79 in

Initial Diameter = 2.88 in

Initial Area = 6.51 sqin

TEST CONSTANTS

Strain Rate = 1.00 %/min

TEST SUMMARY
6.19 tsf 86.0 psi
41 %
6.71 psi 0.48tsf| 46 kPa
90.87 pcf
STRENGTH CORRECTIONS
Thickness of membrane =  0.012 in
Weight of piston+gage+clamp = 354.10 gm
Weight of end cap+porous stone = 559.20 gm
Correction for membrane = -0.007 tsf
Correction for end cap+assembly =  0.014 tsf

10587

File
Boring No. | M.P.B-2
Sample No. | 10.5-11.5
Perf by: Y Date:| 09-07-07
Calc by: MM Date:| 09-20-07
Ch'kd by: YO Date:! 09-21-07
USC Group Symbol =
In Situ Density = 114.99 (pcf
/~ WATER CONTENT \
START END
Tare No. BBB
Wet + Tare| 1137.10 | 1238.20
Dry + Tare 999.60
Water 238.50 238.60
Tare 101.00
Sample Dry  898.60 898.60
Qater Content  26.5% 26.6%
7

ELAPSED TIME VERTICAL VERTICAL  STRAIN STRESS
(min.) LOAD (lbs) DISP. (inch) (%) (tsf)
0.00 16.60 0.00 0.00 0.09
0.02 20.46 0.00 0.03 0.14 j
0.05 22.50 0.00 0.05 0.16 7 [
0.07 24.36 0.00 0.07 0.18 ] !
0.10 26.34 0.01 0.11 0.20 '
0.13 28.34 0.01 0.13 0.22 !
0.15 30.48 0.01 0.16 0.25 6 '
0.18 32.70 0.01 0.18 0.27 ) !
0.20 34.64 0.01 0.21 0.29 ;
0.23 36.69 0.01 0.24 0.32 :
0.27 38.93 0.02 0.27 0.34 1 :
0.28 41.18 0.02 0.29 0.36 5 r
0.32 4324 0.02 0.31 0.39 S !
0.33 45.35 0.02 0.34 0.41 T !
0.37 47.68 0.02 0.36 0.44 R | !
0.38 50.26 0.02 0.40 0.46 E 4 !
0.42 52.55 0.02 0.42 0.49 S :
0.43 55.04 0.03 0.45 0.52 S !
0.47 57.58 0.03 0.47 0.54 ] !
0.50 60.29 0.03 0.50 0.57 T 34 C
0.52 62.84 0.03 0.52 0.60 s :
0.55 65.19 0.03 0.55 0.63 E : |
0.57 68.28 0.03 0.58 0.66 |
0.60 70.64 0.04 0.61 0.69 5 | ]
0.62 73.42 0.04 0.63 0.72 ] |
0.65 75.88 0.04 0.65 0.74 |
0.67 78.66 0.04 0.68 0.78 |
0.70 81.15 0.04 0.70 0.80 |
0.73 83.54 0.04 0.74 0.83 LY | S "
0.75 86.78 0.04 0.76 0.86 |
0.78 89.58 0.05 0.79 0.89 |
0.80 92.72 0.05 0.81 0.93 |
0.83 95.69 0.05 0.83 0.96 0 STRAIN, %
0.85 98.84 0.05 0.86 1.00 0 10 20
0.88 102.05 0.05 0.89 1.03 —!
0.92 105.05 0.05 0.92 1.06

Sheet 1 of 12



ELAPSED TIME VERTICAL VERTICAL STRAIN  STRESS
(min.) LOAD (Ibs) DISP. (inch) (%) (tsf)
0.93 108.34 0.05 0.94 1.10
0.97 112.05 0.06 0.97 1.14
0.98 115.70 0.06 0.99 118
1.02 119.41 0.06 1.02 122
1.05 123.42 0.06 1.05 1.26
115 137.08 0.07 1.15 1.41
1.25 152.23 0.07 125 157
1.35 168.27 0.08 1.35 175
1.38 172.36 0.08 1.38 1.79
1.45 94.22 0.08 1.34 0.94
155 36.95 0.07 1.23 0.32
1.55 34.10 0.07 122 0.28
1.65 97.21 0.07 1.29 0.97
175 160.73 0.08 1.40 1.66
1.85 188.72 0.09 1.49 197
1.95 208.18 0.09 1.60 2.18
2.05 226.25 0.10 1.69 2.37
2.15 244.54 0.10 1.80 257
2.25 264.32 011 1.89 2.78
2.35 282 .88 0.12 2.00 2.98
2.45 303.48 0.12 2.10 3.20
2.55 32279 0.13 2.20 3.40
2.65 340.54 0.13 2.30 359
2.75 359.82 0.14 2.40 3.80
2.85 380.86 0.14 2.50 4.02
2.95 40228 0.15 2.60 425
3.05 422.84 0.16 2.70 4.46
3.15 44515 0.16 2.80 4.70
3.27 464.53 017 2.90 4.90
337 484.37 0.17 3.01 511
3.47 500.75 0.18 3.10 528
357 516.31 0.19 3.21 5.44
3.67 530.15 0.19 3.30 5.58
3.77 542.68 0.20 3.41 5.71
3.87 555.34 0.20 351 5.84
3.97 563.75 0.21 3.61 5.92
4.07 574.54 0.21 3.71 6.03
417 580.67 022 3.81 6.09
4.27 587.01 0.23 3.91 6.15
4.37 589.96 0.23 4.02 6.18
4.47 591.36 024 411 6.19
457 591.55 0.24 4.22 6.18
467 587.66 0.25 4.31 6.13
4.77 585.99 0.26 4.42 6.11
4.87 579.76 0.26 451 6.04
497 574.12 0.27 4.62 5.97
5.03 566.29 0.27 4.68 5.88
5.07 563.53 0.27 4.72 5.85
5.32 532.58 0.29 4.97 5.51
557 491.10 0.30 5.21 5.06
5.82 458.47 0.32 5.47 4.71
6.07 43557 0.33 5.71 4.46
6.32 418.60 0.35 597 4.27
6.57 406.41 0.36 6.21 4.13
6.82 394.13 0.37 6.47 3.99
7.07 385.73 0.39 6.71 3.90
7.32 379.02 0.40 6.97 3.82
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ELAPSED TIME VERTICAL VERTICAL STRAIN STRESS

(min.) LOAD (lbs) DISP. (inch) (%) (tsf)
7.57 371.03 0.42 7.21 372
7.82 364.45 0.43 7.47 3.65
8.07 353.66 0.45 7.71 353
8.32 344.14 0.46 7.97 3.42
8.57 336.03 0.48 8.21 3.33
8.82 327.76 0.49 8.47 3.24
9.07 323.18 0.50 8.71 3.18
9.32 317.36 0.52 8.97 311
9.57 314.80 0.53 9.21 3.08
9.82 312.54 0.55 9.47 3.05

10.07 309.14 0.56 9.71 3.01
10.32 305.77 0.58 9.97 2.96
10.57 302.84 0.59 10.21 2.93
10.82 301.05 0.61 10.47 2.90
11.07 299.62 0.62 10.71 2.88
11.32 295.88 0.63 10.97 2.83
11.57 295.67 0.65 11.21 2.82
11.82 292.91 0.66 11.47 2.79
12.07 291.93 0.68 11.71 2.77
12.32 292.84 0.69 11.97 2.77
12.57 291.46 0.71 12.21 2.75
12.82 290.96 0.72 12.47 2.74
13.07 291.55 0.74 12.71 2.74
13.32 291.68 0.75 12.97 273
13.57 292.56 0.76 13.21 2.73
13.82 291.43 0.78 13.47 2.71
14.07 290.06 0.79 13.71 2.69
14.32 289.37 0.81 13.97 2.68
14.57 288.24 0.82 14.21 2.66
14.82 286.02 0.84 14.47 2.63
15.07 283.81 0.85 14.71 2.60
15.32 281.86 0.87 14.97 257
15.57 281.61 0.88 15.21 2.56
15.82 280.54 0.90 15.47 2.55
16.07 280.64 0.91 15.71 254
16.32 280.34 0.92 15.97 2.53
16.57 280.27 0.94 16.21 252
16.82 281.31 0.95 16.47 2.52
17.07 281.65 0.97 16.71 252
17.32 282.46 0.98 16.97 2.52
17.58 282.04 1.00 17.22 2.51
17.83 282.87 1.01 17.47 251
18.08 283.22 1.03 17.72 2.50
18.33 282.82 1.04 17.97 2.49
18.58 283.71 1.05 18.22 2.49
18.83 283.89 1.07 18.48 2.49
19.08 283.01 1.08 18.72 2.47
19.33 282.42 1.10 18.98 2.46
19.58 280.91 1.11 19.22 2.44
19.83 282.03 1.13 19.48 2.44
20.08 283.01 114 19.72 2.44
20.33 284.39 1.16 19.98 2.45
20.37 283.04 1.16 20.01 2.43
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MUESER RUTLEDGE CONSULTING ENGINEERS

UNCONSOLIDATED - UNDRAINED TRIAXIAL COMPRESSION

Compressive Strength =|

Strain at Failure =

JEST SUMMARY
3.26 tsf.
71%

45.3 psi/|

Cell Pressure =

6.41 psi 0.46 tsf| 44 kPa

Dry Density =

SAMPLE DATA
Initial Height = 5.14 in

Initial Diameter = 2.83 in
Initial Area = 6.28 sqin

106.10

pcf

STRENGTH CORRECTIONS
Thickness of membrane =
Weight of piston+gage+clamp =
Weight of end cap+porous stone =

File
Boring No.
Sample No.
Perf by
Calc by: .=
Chkd by: [
USC Group Symbol =, |
In Situ Density = 136.09 pcf
/~ WATER CONTENT I
START END

Tare No.
Wet + Tare

Correction for membrane = Dry + Tare
Correction for end cap+assembly = 0.014 tsf Water 254.30
Tare
TEST CONSTANTS Sample Dry  899.90 = 899.90
Strain Rate = 1.00 %/min \Water Content  28.3% 28.3%
ELAPSED TIME VERTICAL VERTICAL  STRAIN  STRESS
(min.) LOAD (lbs) DISP. (inch) (%) (tsh)
. .. 000 881 0.00 0.00 0.10
‘ 0.02  14.39 0.00 003 017
0.05 17.53 0.00 0.05 0.20 15
0.07. 20.37 0.00 0.07 0.24,
o010 23.00 0.01 0.10 0.27
j 0.13] 25.33 0.01. 012 029,
0.15 27.67 0.01 0.16] 0.32 N I S S
o018 30.31 0.01 0.18 0.35 ]
i 020 3249 0.01 0.21 0.37
L 0.23 33.53 0.01 0.23 0.39
’ 0.25 35.45 0.01 0.25 0.41 1
‘ 028  37.34 0.01 028 043 s 25 e g
0.30 39.38, 0.02 0.31 0.45,
10.33 41.34, 0.02 0.34 0.47 T
037 4324 0.02 0.36 050 | R |
0.38 44.88 0.02 0.39 051 E 2 g
0.42. 46.78 0.02 0.41 054 S
0.43 48.24 0.02 0.44 055 | S
0.47 49.92 0.02; 0.46 0.57] ]
0.50 51.68 0.03 0.50 059 T s &
052 53.51] 0.03 052] 061 s
0.55] 55.54 0.03 0.55 0.64 F
057"  57.21 0.03 0.57 0.65.
| 0.60 58.55 0.03 0.60. 0.67 P I S S S
‘ 062  60.16 0.03 0.62 0.69. ]
] 0.65 61.35 0.03 _ 0.65 0.70,
1 0.68 62.89 0.03 0.68 072
; 0.70' 64.42 0.04 0.70| 0.74
| 073 66.44 0.04 073 076 O3
0.75 68.17 0.04' 075 078
B 0.78: 69.86, 0.04’ 078, 080
- 0.80 71.03] ~ 0.04 0.81' 0.81,
B 0.83 72.19! 0.04 0.83' 0.82 0 STRAIN, %
B 0.85]  73.63 004 086 0.84 0 10 20
i 0.881 7556 0.05 088 086
092" 77.09 0.05, 0.91] 0.88!
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-~ ELAPSED TIME VERTICAL VERTICAL

STRAIN

STRESS

(min.) LOAD (lbs) DISP. (inch) (tsf)
j 093]  78.80 0.05 0.93 0.90'
i 0.97 80.66 0.05 0.97] 0.92
] 0.98 8178, 0.05 099 0.93
1.02 83.23] 0.05 1.01, 0.95,
1.03] 8467 0.05 104 096
‘ 143 90.42] 0.06 114 1.03
‘ 123 9629, 0.06: 124 1.09]
133 10258 0.07. 134 116
’ 1.43| 108.15 0.07 1.44 1.22
' 1.53, 114.15 0.08 1.54 1.29
1.65, 120.18, 0.08 1.65 136
175 12595 0.09 1.74 142
] 1.85 131.45 0.09 1.85 1.48
1.95 137.32 0.10 1.94 1.55
205 142.88 0.11 2.05 1.61
; 2.15 148.40 0.1 2.14 1.67
2250 15401 0.12 2.25 1.73
: 235 159.66 0.12 2.34 179
B 2.38 160.64 0.12 2.39 ~1.80,
] 245 100.85 0.12 2.34 1.13
255 49.20] 0.12 224, 0.55
263 29.09 0.11 2.16 0.33
) 2.65 33.26 0.11. 215 0.38
2.75 86.33 0.12] 2.25; 0.97,
o 285 13553 0.12 2.35 152,
2.95 159.71 0.13 2.46 1.79,
; 3.05. 168.59 0.13 2.55 1.89
3.15 174.58 0.14 2.66 1.95
L 325 179.69 0.14 2.75 2.01
335 18475 0.15 2.86 2.06
i 345  190.56 0.15 2.95: 212
3.55 194.65 0.16 3.06 217,
3.65 199.87 0.16 3.16 222,
i 3.75! 204.25 0.17 3.26 2.27|
3.87, 209.09 0.17 3.36 232
3.97, 21345 0.18 3.46 2.36
4.07 217.83. 0.18 3.56 241
- 417 222.22 0.19 3.67 246
4.27 226.73 0.19! 3.76 2.50
I 437 231.38 0.20 3.87 2.55
447 235.29 0.20 3.96 2.59]
457  239.39 0.21 4.07 2.63
467 24351 0.21 4.17 2.68
477 24691 0.22 427 271
4.87 250.82, 0.22 437 2.75
- 4.97 254.44 023 447 2.79.
3 _5.07! 257.81 0.23 4.57 2.82
532 26545 0.25 4.82 2.90
557 273.06 0.26 507 297
582 280.44 0.27 5.32: 3.05
6.07 286.28 0.29 5.57 3.10
6.32, 291.78. 0.30 5.82 3.15'
6.57 296.59:  0.31 6.07! 3.20
6.82 301.07 0.33 6.32 3.23
_7.07.  303.19 0.34 6.58 3.25
| 7320 30430 0.35 6.82 3.25
3 757 30553 0.36 7.08 3.26
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MUESER RUTLEDGE CONSULTING ENGINEERS File

UNCONSOLIDATED - UNDRAINED TRIAXIAL COMPRESSION

Boring No. £
Sample No.

JEST SUMMARY
Compressive Strength = 2.60 tsf, 36.1 psi|
Strain at Failure = 84 %
Cell Pressure =, 6.99 psi 0.50tsf 48 kPa. USC Group Symbol= |
Dry Density = 104.27 ‘pcf In Situ Density = 129.12 pcf
SAMPLE DATA STRENGTH CORRECTIONS / WATER CONTENT \
Initial Height = 5.67 in Thickness of membrane = _ START
Initial Diameter = 2.81 in Weight of piston+gage+clamp = Tare No. : -
Initial Area = 6.19 sqin Weight of end cap+porous stone = Wet + Taref
Correction for membrane = - Dry + Tare ~
Correction for end cap+assembly = 0.015 tsf Water 228.80
Tare i
TEST CONSTANTS Sample Dry  960.40 960.40

Strain Rate = 1.00 %/min

\Water Content  23.8% 23.4%

ELAPSED TIME VERTICAL VERTICAL  STRAIN  STRESS
(min.) LOAD (lbs) DISP. (inch) (%) (tsf)
0.00! 11.42 0.00 0.00; 0.09
0.03’ 15.89 0.00 0.03| 0.14
] 005 17.88 0.00° 0.05 017
o 0.08| 19.77. 0.00 0.07 0.19
0.10 2151 0.01 0.10 0.21]
013 23.58 0.01 0.12. 0.23
0.17 25.23 0.01 0.15, 0.25
o 0.18 2717 0.01 0.18 0.27:
022 29.34 0.01 0.21 0.30
0.23 31.20 0.01 0.23 0.32
i 0.27 33.24 0.01 0.26. 0.34
0.28 34.77 0.02 0.28 0.36 s
0.32 36.78 0.02 0.30 0.39.
0.35, 37.96 0.02. 0.34 040 | T
037 40.01 0.02 0.36 042 | R
0.40 42.11; 0.02 0.39 0.45 E
0.42 44.06 0.02 0.41] 0.47 S
B 0.45 45.85 0.03 0.44, 0.49 S 1.5 forrgfrrr e
- 0.47 47.49 0.03 0.46 0.51
0.50 49.23 0.03 0.49 053 | T
0.52 50.84|  0.03 0.52 0.55 s
| 0.55 52.68 10.03 0.54 0.57 E
058 54.82] 0.03 0.57 0.59] | 7 1l
0.60 56.42 0.03 0.59 0.61
~_0.63] 58.27 - 0.04. 0.62 0.63.
065 60.11. 0.04 0.65 0.65
i 0.68 61.93. 0.04 0.68 0.67
; 0.70 63.62| 0.04 0.70. 0.69] | | 0.5 orfrrrrmns s
B 0.73 6540 0.04 0.72] 0.71
0.77 67.49 0.04 0.75 0.74
0.78 69.24  0.04] 0.77 0.76,
0.82 70.75 0.05 0.81 0.78 ‘
L 0.83 7251 0.05! 0.83 0.80. STRAIN, %
0.87. 74.53 0.05. 0.85 0.82, 0 10 20
; 0.88 7595  0.05 0.88 0.83
I 0.92 77.92] 0.05; 0.90; 0.86
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ELAPSED TIME VERTICAL VERTICAL STRAIN STRESS

(min.) LOAD (Ibs) DISP. (inch) (%) (tsf)
- 093  79.59. 0.05 0.93 088
| 097 81.42 005 096 0.90
| 1.00 83.25 0.06 0.99 0.92.
- 1.02 85.27 0.06 1.01 0.94
‘ 1.05, 86.96, 0.06 1.04] 0.96
1.15] 94.01 0.06, 1.14 1.04
125 10071,  0.07 1.24 1.12.
~1.35] 107.52 0.08 1.34, 1.19
1.45 113.56 0.08 1.44 1.26
155 120.03 0.09 1.54 1.33
B 1.65 126.43 0.09] 1.65 1.41
| 1.75 132.63! 0100 174 1.48
1.85]  138.57 0.10 1.85 1.54
1.95 144.70 0.11 1.94 1.61,
- 2.05! 150.22 012 2.05, 1.67
2.15 155.75 012, 214 1.73
2.25 160.84 013 225 1.79
2300 161.27 013 229 1.79
2.35 95.34' 0.13’ 2.25 1.04
2.45 41.00 0.12 215 0.43
2.50 29.54 0.12 211, 0.30
2.55 62.28 0.12 2.14 0.67
2.67 123.59 0.13 2.25 1.36,
] 277 160.41 0.13 2.34 1.78
- 2.87 170.68 0.14 2.45 1.90
297 175.84. 0.14. 2.54 1.95
- 3.07 180.11 0.15 2.65 2.00/
3ar 184.46 0.16 275 2.05
3.27] 187.37 0.16 2.85, 2.08
3.37 190.38 0.17 2.95 211
3.47 193.05 0.17 3.05 214,
3.57 196.08 0.18 3.15° 217,
3.67 198.89 0.18 3.25 2.20
3.77 201.35] 0.19 3.35 222,
3.87 203.74) 0.20 3.46 225
] 3.97 205.64 0.20 3.55 2.27
4.07' 208.01 0.21 3.66 229
4.17 209.39 0.21 3.75 230
4.27 211.40 0.22 3.86. 2.32
| 4.37 212.67 0.22 3.96 2.34
4.47 214.36 0.23 4.06 2.35
457 216.06 0.24 4.16 2.37
4.68 217.19; 0.24] 4.26 238
B 4.78 218.76 0.25 4.36, 2.39
488 219.47 0.25: 447 240
4.98, 220.77, 0.26 4.56 241
~ 5.08 221.85 0.26 4.67 242
533 224.62 0.28 4.91 245
5.58 227.30 029 517 247
] 5.83 229.28 0.31 541, 248
B 6.08 23152 032 587 2,50
\ . 633 233.04; 0.34, 5.91: 251
658 234.73 0.35] 6.17 252
‘ 6.83 236.36| 0.36 6.41 253
T 7.08 237.87 0.38 6.67 2.54
: 733 239.31 0.39 6.91 255
7.58 240.54. 041 747, 2.56!
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. MUESER RUTLEDGE CONSULTING ENGINEERS

UNCONSOLIDATED - UNDRAINED TRIAXIAL COMPRESSION

File
Boring No.
Sample No.

TEST SUMMARY
Compressive Strength = 6.60 tsf|  91.6 psi|
Strain at Failure =: 3.7 %!
Cell Pressure =i 5.33 psi’ 0.38 tsf| 37 kPa;
Dry Density = ' 93.67 pcf
SAMPLE DATA STRENGTH CORRECTIONS

Thickness of membrane
Weight of piston+gage+clamp
Weight of end cap+porous stone

Initial Height = 5.73 in
Initial Diameter = 2.80 in

Initial Area = 6.16 sqin

Perf by:
Calc by:
Ch'kd by:
USC Group Symbol = |
In Situ Density = 122.43|pcf
r WATER CONTENT
_ START _

Tare No.
Wet + Taref

Correction for membrane =  -0.006 tsf Dry + Tare
Correction for end cap+assembly = 0.014 tsf Water  266.40
N Tare
TEST CONSTANTS Sample Dry 867.70 | 867.70
Strain Rate = 1.00 %/min Qater Content 30.7% 30.0%
- 7
ELAPSED TIME VERTICAL VERTICAL  STRAIN  STRESS
(min.) LOAD (ibs) DISP. (inch) (%) (tsf)
0.00! 11.64 0.00] 0.00 0.11,
0.03 16.62  0.00. 0.03 0.17
0.05 20.53 0.00, 0.05 0.21 .
0.08 24.99 0.00 0.09 0.27. ]
0.10 29.40 0.01 0.11 0.32,
0.13’ 34.25] 0.01 0.14 0.37
0.15 3869 0.01; 0.16 0.43 P U .. S
0.18] 43.44. 0.01 0.19 048’ ]
0.22 48.28 0.01 0.21 0.54
0.23 53.20° 0.01. 0.24 0.59
0.27 58.26 0.02| 0.26 0.65 1
0.28 63.29 0.02 0.29 0.71 S ST QT
0.32 68.53 0.02 0.32 0.77 ]
033’ 74.37 0.02 0.34 084 | T
0.37] 79.95. 0.02 0.37 091, | R |
0.38, 84.72 0.02 0.39! 0.96 E 4 g fom
0.42 90.75 0.02 0.42 1.03 S
0.45 96.50 0.03 0.44 1.10 s
0.47 102.67 0.03 0.48 1.17 ]
0.50 108.54 0.03 0.50: 1.24 T 3 der
0.52 114.45 0.03 0.52 1.30 s
0.55 120.21 0.03 0.55 1.37 F
057 125.90 0.03 0.57 1.44
~ 0.60 132.47| 0.03 0.60] 1.51 B
062 13854 0.04 0.63 1.58
0.65. 144.80° 0.04| 0.65 1.66
0.67,  151.45] 0.04] 0.68 1.73
0.70 158.26 0.04' 0.70 1.81
0.73 164.81 0.04 0.73 1.89/ i e
] 0.73 164.15 0.04 0.73 1.88
0.75 136.50 0.04' 0.73 1.56
0.78; 105.37. 0.04 0.70 1.20;
0.80! 82.33 0.04 0.68, 0.93, 0 STRAIN, % ————
0.83 63.39. 0.04 0.65| 0.71] 0 10 20
0.85] 4760  0.04 0.62° 0.53'
0.88! 34.04: 0.03 0.60' 0.37
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.ELAPS-ED TIME VERTICAL VERTICAL STRAIN STRESS

(min.) LOAD (Ibs) DISP. (inch) (%) (tsf)
0.90 2335 003 057 0.25|

B 0.92 22.41 0.03| 0.57. 0.23,
0.93. 32.33 0.03 10.57] 0.35

0.97, 50.65, 0.03’ 0.59 0.56

0.98 68.76 0.04 0.63 0.77.

1.02 88.58 0.04] 0.65]  1.00

- 1.03 109.55 0.04 068 125
1.13; 174.00, 004 078 199

L 123 20317 0.05] 0.88 2.33
1.33, 229.86 0.06 0.98 2.63

B 143 25663  0.06 108 2.94
153 283.20 0.07 1.18] 3.24

~ 1.63 310.50 0.07 1.28 3.56

1.73 336.89 0.08 1.38 3.86

1.83] 36090 0.08 148 4.13

1.93 385.91 0.09, 1.58 4.41

2.03]  408.81 0.10 ~ 1.68 4.67

2.13 431.81 0.10 1.78 493

2.23 451.57 0.11 1.88] 5.15

2.33 44573 011, 198 5.08

243 461.15. 012  2.08 5.25

2,53 475.05 0.12 2.18] 5.40

2.63 487.78 0.13/ 2.28 5.54

2.73] 501.96' 0.14 2.38 5.70:

2.83 517.36, 0.14 248 5.87

2.93 528.49 0.15 2.58 5.99

3.03 537.96] 0.15! 2.68 6.09

3.13 545.14, 0.16 2.78 6.17

3.23 555.33, 0.17 2.88 6.28

3.33 563.46 0.17 2.98 6.36

3.43 570.65 0.18 3.08 6.44"

353  577.58 0.18. 3.18] 6.51

363  580.82 0.19 3.28 6.54

373 58274 0.19 3.38] 6.55

3.83 584.05 0.20 3.48 6.56.

3.93 585.70 0.20 3.58 6.57

4.03 587.57. 0.21 3.68 6.59

4.13, 586.25 0.22 3.78. 6.57

4.23 582.80 0.22 3.88 6.52.

4.35 573.91 0.23 3.98 6.41

4.45 571.61 023  4.09 6.38

455  570.54, 0.24 4.18 6.36

465  567.33] 0.25 4.29 6.32

B 4.75 563.50| 0.25 4.38 6.27
4.82] 563.93; 026] 447 6.27

485  563.51 0.26 4.49 6.26

4.95 562.34 0.26 4.58 6.25,

B 5.05 561.81 0.27 4.69 6.23
5.30 555.02; 0.28 4.94 6.14

5.55 554.81 0300 519 6.12

5.80 543.92. 0.31 5.45 5.99|

16.05 537.17] 0.33, 5.69 5.90

6.30,  532.50° 0.34. 594 5.83

6.55 52842 0.35 6.20° 5.77

680  529.11 0.37 6.45! 5.76

705  531.48 0.38 _ 6.69. 5.77|

B 7.30, 532.02. 0.40| - 6.95| 5.76
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