BOUNDARIES BETWEEN SCIL TYPES. IN SITU, THE
TRANSITION BETWEEN STRATA MAY BE MORE
GRADUAL,

o A
BORING LOG NO. 09-B92
CLIENT: USACE, Galveston District PROJECT: T0O-0012 Pipeline Dredging, Cedar Bayou &
Galveston, Texas Anahuac Channel, Volume |
BORING N: 13826704 SITE: Cedar Bayou PAG
LOCATICN:  E: 3260205 Baytown, Texas
SAMPLES TESTS
: 5 x 2
L = w d |
2| lz|EEfly | S|=|2|2)| |4B3 B
g DESCRIPTION o & Slales 2| SElel2S e BHE on
E g |E|GE2 Y EE 215 0| 6 [8=5 0 28
£ el |2|aEE S REY 2| 2| |enEs g ze
« ) Elele| 8| o528 2lek = 2222538220
& | Approx. Suiface Elevation: 11.2 feet W g -8y |54 o %8 x| 9 2|z %%85 = |9
FILL: FAT CLAY 4 cH '
brown, gray and dark gray, very 1 ST 12 025025667 |98|29 69|96
soft, very high plasticity, wet, 2
with roots, woed and organic 34 ST| 6 0.250.05 98
matter 4 -
5 ST |10 0.25| 0.3 ; 81
52 8.0 6
FILL: FAT CLAY w/SAND 4 CcH
light gray, medium stiff, very high 7': ST |12 0503358567 120(41 )83
3.2 = : . 8.0
plasticity, moist, with sand G e
\pockets / 91 BS | 11 79
52512 FiLL; FAT CLAY 1004 103
/ light gray, very soft, very high 11 4 sT| 14 o.25l0.05! 56
/ plasticity, wet 12 ]
FAT CLAY ]
/ light gray and dark gray, very 1377 ST 18 05 31
/ soft to medium stiff, very high 14
/ plasticity, moist 15— ST 19 0.75 33| 90{70 (195197
/ - with roots 12 to 14 feet 16 -
/ 179 |st|e| ios| =
/ 18 -
19 - ST 19 0.5|0.4|45
) 8.8 200 5y
Boring terminated at 20 feet.
STRATIFICATION LINES REFRESENT APPROXIMATE REMARKS:  Woet rotary from ground surface due to the presence of surface water ponded.
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Specimen Identification

Classification

LL

PL

Pl Co

®| 09-B92 0.0

FAT CLAY{CH)

98

29

69

Percent Passing the Indicated Sieve

Specimen Identification

3/8"

#4 #10

#40

#1060

#200

® 09-B92 0.0

100 99.9

98.6

95.6

Specimen Identification

D100

D50 D30 D10

%Gravel

%Sand

%Silt | %Clay

®| 09-B92 0.0

4.75

0.0

44

95.6
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\

TO-0012 Pipeline Dredging, Cedar
Bayou & Anahuac Channel, Volume |

Baytown, Texas

Project Number 92105186-A

Tlerracon

Terracon Consultants, Inc.
11555 Clay Road, Siite 100
Houston, Texas 77043
Telephone: 713-590-8989
Fax: 713-690-8787
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GRAIN SIZE IN MILLIMETERS

GRAVEL SAND

coarse | fine coarse medium | fine

COBBLES SIL.T OR CLAY

Specimen ldentification Classification LL PL PI Cc | Cu

®| 09-B92 6.0 FAT CLAY with SAND{CH) 61 20 4

Percent Passing the Indicated Sieve

Specimen Identification 3/8" #4 #10 #40 #100 #200

& 09-B92 6.0 100 99 83.4

Specimen ldentification D100 D50 D30 D10 %Gravel | %Sand | %Silt | %Clay

.I 09-B92 6.0 2 0.0 16.6 834
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s \ \ Terracon Consultants, Inc.
TO-0012 Pipeline Dredging, Cedar 11555 Clay Road, Suite 100

Bayou & Anahuac Channel, Volume | I Iem st e T EXHIBIT
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Specimen Identification

Classification

LL
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Pl

Cc Cu

®| 09-B92 14.0

FAT CLAY(CH)

70

19

51

Percent Passing the Indicated Sieve

Specimen Identification

3/8" #4 #10

#40

#100

#200

®| 09-B92 14.0

100 99.8

99.2

96.9

Specimen Identification

D100 D50 D30 D10

%Gravel

%Sand

%Siit

%Clay

®| 09-B92 14.0

4.75

0.0

3.1

96.9

GRAIN SIZE DISTRIBUTION

Bayou & Anahuac Channe
Baytown, Texas

\,

TO-0012 Pipeline Dredging, Cedar

[, Volume |

Project Number 92105186-A

1lerracon

Terracon Consuitants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-5830-8288
Fax: 713-690-8787
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UNCONFINED COMPRESSION TEST
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Axial Strain, %

Sample No. 1
Unconfined strength, ksf 0.951
Undrained shear strength, ksf 0.475
Failure strain, % 2.6
Strain rate, in./min, 0.055
Water content, % . 34.9
Wet density, pef 114.9
Dry density, pcf 852
Saturation, % 04.5
Void ratio 1.0141
Specimen diameter, in. 2720
Specimen height, in. 3778
Height/diameter ratio 2.12
Description: Gray Clay
LL = PL = Pl = Assumed GS=2.75 Type: Undisturbed

Project No.: 92105186-B
Date Sampled:

Remarks:
ASTM D2166

Client: USACE

Project: Pipeline Dredging, Cedar Bayou and Anahuac Channel, PA 16.
Contract no. W912HY-09-D>-0021, Task Order No. 0012

Location: 09-B92

Sample Number: 4 Depth: 6-8 ft.

UNCONFINED COMPRESSION TEST
Terracon, Inc.
Houston, TX




UNCONFINED COMPRESSION TEST 11/5/2010

Date:

Client: USACE

Project: Pipeline Dredging, Cedar Bayou and Anahuac Channel, PA 16.
Contract no. W912HY-09-D-0021, Task Order No. 0012

Project No.: © 92105186-B

Location: 09-B92

Depth: 6-8 ft. Sample Number: 4

Description: Gray Clay

Remarks: ASTM D2166

Type of Sample: Undisturbed

Assumed Specific Gravity=2.75 Li= PL= Pl=

Specimen Parameter Initial
Moisture content: Moist soil+tare, gms. 174.830
Moisture content: Dry soil+tare, gms. 142.620
Moisture content: Tare, gms. 50.200
Moisture, % 34.9
Moist specimen weight, gms. 1012.99
Diameter, in. 2,720
Area, in2 5.811
Height, in. 5.778
Wet density, pct 114.9
Dry density, pcf 852
Void ratio 1.0141
Saturation, % 94.5

rain rate, in./min .
Unconfined compressive strength = 0.951 ksf at reading no. 18

Def. Deviator
Dial Load Load Strain Stress
No. in, Dial Ibs. %o ksf
6 0.0100 0.000 0.0 00 0.000
1 0.0100 0.000 0.0 0.0 0.000
2 0.0100 0.000 0.0 0.0 0.000
3 0.0110 1.792 1.8 00 0.044
4 00148 4354 44 0.1 0.108
5 00191 6334 63 0.2 0.157
6 00233 8989 9.0 02 0.222
700271 11.748 11.7 03 0.290
8§ 0.0299 13.827 138 03 0.341
9 0.0342 16414 164 04 0.405
16 0.0384 18.789 188 05 0.463
11 0.0422 21257 213 06 0.524
12 0.0465 23.819 238 06 0.587

13 0.0507 26.270 263 07 0.646
14 00602 30.542 305 Q9 0.750
15 00711 34.072 341 1.1 0.835

Terracon, Inc.




No.

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Def.
Dial
in.
0.0824
0.1042
0.1595
0.1977
0.2086
(0.2639
0.3159
0.3712
04261
0.4809
0.5362
0.5910
0.6459
0.7012
0.7560
0.8108

lL.oad

Dial
36.140
38.169
39.391
39.489
39463
39.181
38.950
38.594
38.312
37.840
36.882
35.955
35705
35535
35494
357723

Load
Ibs.

36.1
38.2
394
395
39.5
39.2
39.0
38.6
38.3
378
369
36.0
357
3535
355
35.7

Strain
Yo
1.3
1.6
2.6
3.2
34
4.4
53
6.3
7.2
8.1
9.1

10.1
11.0
12.0
12.9
13.9

Deviator
Stress
ksf

0.884
0.930
0.951
0.947
0.944
0.928
0.914
0.897
0.881
0.861
0.831
0.80!1
0.787
0.775
0.766
0.763

Terracon, Inc.




Project name: TO-0012 Pipeline Dredging, Volume I, Cedar Bayou PA 6

Client: USACE, Galveston District

[Terracon Project 4 : 92105186-A

Field tests Atterberg Limits Grain Size Analysis USCS Strength tests
Boring Depth PP v |spTnl 1L PL PI Percent Pasing Sieve Syl}1§ol We ¥a Direct Shear Test Unconfined Compression UU Triaxial Test CU Trjiaxiachst
3/av|387| 4 | 8 110 |16 | 20| 30| 40| 50 70| 100]140]|200] (ASTM Clo |We |va | ol €pWe|lvd|g ol CiWelva|o 1€ I I . O s O
ft tsf | tsf | bRt | % Yo Y Yo |l | % | %] % | % | % | % | % | % | %] % | % | % 2487) Yo | pef | ksf | © Y% | pef ymbo kst [ % | pef y fisf | % | pef >y ksf kst ° % | pef ¥
0-2 0251 0.30 100 | 25 75 100 59 96 CH 52 | 72
2-4 025] 0.15 CH*#* 75
4-6 0.25 [ 0.15 63 20 43 100 100 99 79 CH 46 | 79
- 6-8 0251 0.10 CH** 37
= 8-10 | 0.25 [ 0.50 CH**/CL** | 10
g\ 10-12 | 3.25 CL** 20
12-14 | 0.50 34 18 i6 100 | 100 99 S6 88 CL 22 1.1 22 ¢ 106 CL**
14-16 | 0.75 CL** 30
16-18 | 0.50 CL*#* 28
18-20 | 1.50 CL** 29
0-2 0.50 CH** 44
2-4 025 95 28 67 100 96 96 92 CH 56 | 67
4-6 0.75 77 24 53 100 100 91 CH 44 09| 44| 79 CH**
. 6-8 0251 0.10 CH** 61
&; 8-10 | 0.25 | 0.05 CL** 35
%' 10-12 | 0.00 | 0.20 38 16 22 100 98 63 CL 29 {1 90
12-14 | 0.00 | 0.10 CI** 85
14-16 | 0.50 [ 0.40 CH** 36
16-18 | 0.25 [ 0.40 CH** 40
18-20 | 025 | 0.30 145 | 39 { 106 100 57 92 CH 105
0-2 0.25 | 0.30 CH** 47
2-4 0.00 | 0.15 CH** 36
4-6 0.50 90 29 61 100 100 93 CH 45 08 | 46 | 77 CH**
_ 6-8 0.75 CH** 41
R 8-10 | 025 | 0.15 CH** 41
%' 10-12 | 0.25 | 0.05 CH** 52
12-14 | 0.75 75 26 49 100 | 98 94 8/ 80 CH 3 82
14-16 | 0.25 | 0.25 CH** 52
16-18 | 0.00 [ 0.20 166 | 40 | 126 100 100 99 84 CH. 50 04} 50 | 59 CH**
18-20 | 0.25 | 0.30 CH** 35
0-2 0.25 [ 0.20 98 29 69 100 100 59 96 CH 56 | 67
2-4 0.25 | 0.05 CH** 96
A-6 0.25 [ 0.30 CH** 51
~ 6-8 0.50 | 0.30 61 20 41 100 9 83 CH 35 051 35| 85 CH**
gd 8-10 CH** 79
ack 10-12 | 0.25 | 0.05 CH** 56
12-14 | 0.50 CI** 31
14-16 ] 0.75 70 19 51 100 100 99 97 CH 33 1 90
16-18 | 0.50 CH** 35
18-20 { 0.50 | 0.40 CH** 45
0-2 0.00 | 0.25 CH** 59
2-4 0.00 [ 0.10 CH** 62
4-6 0.00 | 0.20 116 { 33 83 100 100 99 CH 68 1 59
" 6-8 0.75 CH** 35
?5 8-10 | 0.00 | 0.20 CH** 60
a::'\ 10-12 § 025 | 0.05 CH** 41
12-14 | 1.00 74 26 48 100 | 100 100 99 93 CH 37 12| 37 | 84 CH**
14-16 | 1.25 CL** 21
16-18 | 1.00 CL** 31
18-20 | 1.25 41 18 23 100 | 99 98 96 &3 CL 22 1 105
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