4 )
BORING LOG NO. 09-B105
CLIENT: USACE Galveston District PROJECT: TO-0012 Pipeline Dredging, Cedar Bayou &
Galveston, Texas Anahuac Channel, Volume Il
BORING N: 690847.606 SITE: Atkinson island PA16
LOCATION:  E: 3280066.639 Texas
SAMPLES TESTS
s s 5 2
L 2| W -
2l |z|EER ] o= cl2] kHE| 2
2 DESCRIPTICN b | @ SIS RN EIEIEN S e @r B o
z | s 5o U 2|2 3|5 [Re9E Q2L
£ = | dihlgz 258 G|l 8wo|w|E5
S Zlaluld|2lEhSEE |Gl |loueE 5|22
& Surface Elevation: 12.3 feet 5 elel8lE Rel5 1682|222 |2ace 2 5Y
Approx. Surface Elevation: - 1€ B |8 r | & BERIEG|E |3 | a 5508 & |88
FILL: SILTY SAND {sm
light brown, loose to medium 1 ss| s ! 10 4
dense, fine grain, none plasticity 7]
- wet below 2 feet 2 |
3 ] ss| 6 |10 22 24
8.3 401 4
FILL: FAT CLAY w/ SAND lcH
brown and gray, medium stiff to 5 ss| 6114 35
stiff, with roots and shell, dry, 5 ]
very high plasticity i
7 Ss| 58 34 84|25 (59|83
4.3 80] 4
FILL: SILTY SAND JsMm
light brown and light gray, loose, 9~ sslgls 30
fine grain, with clay pockets, wet, 10_’
slight to medium plasticity i ‘
11 N 55|12| 8 25 36
0.3 1201 45
FILL: FAT CLAY JCH
light gray and light brown, soft to 13 ss| ol 4 28
stiff, with sand seams, moist, 1 ]
very high plasticity 47
151 1ss|11] s 38 86 | 25 | 61 | 87
16
17 B 85| 7|6 33
57 18.0 18
FILL; SANDY FAT CLAY {CH
light gray, soft, wet, high 19 1 ss| 5| 4 48 61
.7.7 Pplasticity 20.0 2(}‘
o FAT CLAY Jch
/ dark gray, medium stiff to stiff, 214 |ssl1e| 7 65
/ with sand seams and scattered o
/ broken shell, wet, very high )
/ plasticity 23 ss|iz] 7 49
/ 24 -
// 251 |ss|10|s 78
A ———————— e —— — — —— — 26
Continued Next Page
STRATIFICATION LINES REPRESENT APPROXEMATE’ REMARKS:  Dry augered to 8 feet; wet rotary thereafter.
BOUNDARIES BETWEEN SOIL TYPES. [N SiTU, THE
TRANSITION BETWEEN STRATA MAY BE MORE
GRADUAL.
WATER LEVEL OBSERVATIONS DATE DRILLED Page1of2
Y 8ft ws | ¥ gft at 5 min 411012010 09-B105
Y gt attomn | ¥ 8ft at 5 min PROJECT NUMBER
L 92105186-8 EXHIBIT A- |




e A
BORING LOG NO. 09-B105
CLIENT: USACE Galveston District PROJECT: TQ-0012 Pipeline Dredging, Cedar Bayou &
Galveston, Texas Anahuac Channel, Volume Il
BORING N: 690847.606 SITE: Atkinson Island PA18
LOCATION: E: 3280066.639 Texas
SAMPLES TESTS
2, 5 5 2
2 | 1
| z E %E T S :— % s % 7]
= = o} - | 5 in o @ ol > -1 2] = >0 @ o
2 DESCRIPTION b | @ S| 2B D LNEE 2 nle (B |ow
= o = M%FOMEFQEJ_QUM—U’ZJ
£ = | @ Lu_Jéﬁ'—ZDZuj_‘QQ#BSI&J(DUJED
& T lolwlg|BIEL S BE| S |5k |5 89D 350
& | Approx. Surface Elevation: 12.3 feet i % = Q b ZH o|eglz |22l DY oF| = 8%
7/ FATCLAY ]
/ dark gray, medium stiff to stiff, 274 lss| s |5 27 63 | 20 | 43 | o7
with sand seams and scattered o8
/ broken shell, wet, very high B
/ plasticity 29 - ssl s |10 1
//ATT : 30.0] 45
PR SILTY SAND {sm
L dark gray, loose, fine grain, with 31 ] ssl s | 8 28 27
BN R clay pockets and shell, wet, 35 ]
Sl slight to medium plasticity ]
R 337 |ss|10] 9 24
CEA-21.7 34.0 34
V FAT CLAY w/ SAND JcH
/ gray, medium stiff to stiff, with 35 iss|ole 65 72| 21 | 51| 82
//)-23.7 broken shell and sand seams 36.0| 4 ]
7, CLAYEY SAND +5C
gray, loose to medium dense, 37 ss| 6 13 19
fine grain, with broken shell and 38 7]
clay pockets, wet, slight to . |
medium plasticity 30 sslols 24
40—
41 N ss| 7|8 22
42 -
431 ss| 7|7 21 25|16 o | 26
44 —
451 |ss| 7|18 24
45
47“: sst 7|14 24
48 -
49 |ss| 9 |11 21
77 -37.7 50.0 50
Boring terminated at 50 feet. :
STRATIEICATION  LINES REPRESENT APPROXIMATE REMARKS:  Dry augered to 8 feet; wet rotary thereafter.
BOUNDARIES BETWEEN SOIL TYPES. IN SITU, THE
TRANSITION BETWEEN STRATA MAY BE MORE
GRADUAL.
WATER LLEVEL OBSERVATIONS BATE DRILLED Page 20f 2
Tar  ws [Yaf asmn| THES g 411012010 09-B105
Y gft attOmin | ¥ §ft at 5 min et PROJECT NUMBER
L 92105186-B EXHIBIT A- |
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U3, SIEVE OPENING IN INCHES |
4

1 1/2

34 3/8

3

8

U.5. SIEVE NUMBERS

817 1419 2o

30 50

HYDROMETER

100

4

T

I?Iii

60 100140200

95

a0

!

85

80
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70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100

10

GRAIN SIZE IN MILLIMETERS

1 01

0.01

0001

COBBLES

GRAVEL

SAND

coarse | fine

coarse

medium | fine

SIL.T OR CLAY

Specimen ldentification

Classification

LL | PL

Pl

Cu

@ | 09-B105

D100

D50

D30 D10

%Gravel | %Sand-

%Silt

%Clay

0.136

0.086

0.0 75.9

Percent Passing the Indicated Sieve

2|l 1-1/ "

.1||

3/8" | #4

#8

#10

#16 | #20 | #30

#40 | #50 | #70

#100

#200

100

100

241

GRAIN SIZE DISTRIBUTION

TO-0012 Pipeline Dredging, Cedar
Bayou & Anahuac Channel, Volume Il
, fexas
w Project Number 92105186-B

Terracon Consuliants, Inc.
11865 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-690-8982
Fax: 713-690-8787

Page 44 of 103

EXHIBIT




100
95

90

85

80

75

70

65

60

55

50

45

PERCENT FINER BY WEIGHT

40

35

30

25

20

15

10

U.S. SIEVE OPENING N INCHES

5

4

|
12

3 6

U.S. SIEVE NUMBERS |

30 50 100

a g10 1418 5 30 45 S0 1004

HYCROMETER

200

3 245 'am

iﬁ\l\&_l_l FTH L

Ny

100

10

1 01
GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

fine

coarsel medium ' fine

SILT OR CLAY

Specimen ldentification

Classification

LL PL

Pl

Cc

Cu

® | 09-B105

6.5

FAT CLAY with SAND(CH)

84 25

59

D100

D50 D30 D10 %Gravel | %Sand

%Silt

%Clay

9.5

2.5 14.5

83.0

Percent Passing the Indicated Sieve

2II

1-1/2"

.1||

3/4"

3/8"

#4

#8 | #10 | #16 | #20 | #30

#40 | #50 | #70

#100

#140

#200

100

97.5

96.7

95.8

83

GRAIN SIZE DISTRIBUTION

.

Project Number 92105186-B

, Texas

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

Terracon Consultants, inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-830-8939
Fax. 713-680-8787
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i L1.8. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER h
6 % 3 245 14 12y 8 6 510 (416 o5 30 g BU gy 100440200
100 | : P %B I é Wﬁx& T T 1T
95 : : :
90
85
80
75 \
70 L
£ 85
o \ :
1 -
& 60 \ :
S :
m 55 :
[any :
Z 50 -
[ :
: i
g 45 :
& \ :
i 40 >
o :
35 L :
30
251
- 26}
w15
10
5
0 : : -
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - ; , SILT OR CLAY
coarse i fine coarse medium fine
Specimen ldentification Classification LL PL Pl Cc | Cu
® | 09-B105 105
D100 D50 D30 D10 Y%Grave! | %Sand | %Silt %Clay
9.5 0.124 0.2 64.0 358
Percent Passing the Indicated Sieve
2" 172" 1" 3/4% | 3/8" | #4 #8 | #10 | #16 | #20 | #30 | #40 | #50 | #70 | #100 | #140 | #200
100 | 99.8 | 99.6 | 996 | 99.4 | 99.2 | 987 | 96.9'| 90.9 | 81.2 | 66.4 | 36.5 | 35.8
GRAIN SIZE DISTRIBUTION Page 46 of 103
Terracon Conguliants, Inc.
TO-0012 Pipeline Dredging, Cedar L 11555 Clay Road, Suite 100
Bayou & Anahuac Channel, Volume I e Housion, Texas 17063 EXHIBIT
, Texas ' Fax 713-690-8787 ?
\ Project Number 92105186-B y




100
95

90

85

80

75

70

65

80

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

U.S. SIEVE OPENING IN INCHES |

8

* g

%5 Fan

2

3

10

U.S. SIEVE NUMBERS I

16

20 30 4n S0 g 1004,

HYDROMETER
200

I Ig“

100

10

1 cA

GRAIN SIZE iN MILLIMETERS

0.01

0.004

COBBLES

GRAVEL

SAND

coarse &

fine

coarse I

medium |

fine

SILT OR CLAY

Specimen Identification

Classification

LL | PL

Pl Cc | Cu

e | 09-B105

14.5

FAT CLAY(CH)

86 25

61

D100

D50

D30 D10

%Gravel

%Sand

%Silt | %Clay

9.5

1.3 11.5

87.2

Percent Passing the Indicated Sieve

2"

1-1/2"

3/4"

3/8" | #4

#8

#10

#16 | #20 | #30

#40 | #50 | #70

#100 | #140 | #200

100 | 98.7

98.4

98.2

87.2

GRAIN SIZE DISTRIBUTION

N,

, Texas

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

Project Number 92105186-B

1

Terracon Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-690-8989
Fax: 713-690-8787
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PERCENT FINER BY WEIGHT

N
=)

100
25

20

85

80

75

~J
<

9]
4]

[&)]
]

n
4]

141]
o

o
&)

30

25

20

15

10

U.S. SIEVE OPENING IN INCHES

|

U.8. SIEVE NUMBERS I

6 10 4416 30 40 50

HYDROMETER

I [

6 4 a3 245 1 Vg 3& 1418 o5
; ; N4l T T T

LN

100

10

1 0.1
GRAIN SIZE IN MILLIMETERS

0.01

0.001

GRAVEL

SAND

COBBLES

coarse i

fine

coarsel medium | fine

SIL.T OR CLAY

Specimen ldentification

Classification

LL

PL

Pl Cc Cu

08-B105 18.5

D100

D50 D30 D10 Y%Gravel

%Sand

%Silt %Clay

4,75

0.022 0.0

38.7

26.9 34.4

Percent Passing the Indicated Sieve

1-1/2" 1" 3/4" | 3/8"

#4

#8 | #10 | #16 | #20 | #30 | #40

#50

#70

#100 | #140 | #200

100

999 { 99.7 | 978 | 96 | 936 | 91.6

89.6

g7.2

829 | 615 | 61.3

GRAIN SIZE DISTRIBUTION

.,

TO-0012 Pipeline Dredging, Cedar
Bayou & Anzhuac Channel, Volume i

, Texas
Project Number 92105186-B

Terracon Consultants, Ing,
11558 Clay Road, Suite 100
Houston, Texas 77043
Telephonae: 713-690-8089
Fax: 713-620-8787
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g U.S. SIEVE OPENING IN INCHES \ U.S. SIEVE NUMBERS | HYDROMETER )
6 4 3 245 lgg W2y 3 4 8 10,18 50 80 40 50y 100,200
100 T T TR T T g“‘f—\L_i_u
95 : : :
80
85
80
75
70
65
o
L
& 60
p
@ 55
o
1]
Z 50
i
=
Z 45
8]
ihi 40
o
35
30
25
20
15
10
5
0 . : et
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
RAVEL SAND
COBBLES G ; - . SILT OR CLAY
coarse fine coarse l medium | fine
Specimen ldentification Classification LL | PL Pl Cc | Cu
@ 09-B105 26.5 FAT CLAY(CH) 63 | 20 | 43
D100 D50 D30 D10 %Gravel| %Sand | %Silt ] %Clay
2 0.0 2.9 g7.1
Percent Passing the Indicated Sieve
20 et oAt 34" | 38" | #4 | #8 | #10 | #16 | #20 | #30 | #40 | #50 | #70 | #100 | #140 | #200
100 89.9 97.1
GRAIN SIZE DISTRIBUTION Page 49 of 103
Terracon Consultants, Inc.
TO-012 Pipeline Dredging, Cedar e 11555 Clay Road, Suite 100
Bayou & Anahuac Channel, Volume |l o T s EXHIBIT
, Texas Fax 713-690-8787 ?
\  Proiect Number 92105186-B y




100
95
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80

75

70

65

60

55

5¢

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

U.S. SIEVE OPENING [N INCHES |

6 43 245

1 142

U.8. SIEVE NUMBERS

4 G 810 14‘16 20 30

50

| HYDROMETER

!3§4l:$

40

I

100

10

1
GRAIN SIZE IN MILLIMETERS

0.1 0.01

0.001

COBBLES

GRAVEL

SAND

coarse &

fine

coarse| medium J

fine

SILT OR CLAY

Specimen Identification

Classification

LL | PL

Pl

Cc Cu

@ | 09-B105

30.5

D100

D50 D30

D10 -

%Gravel| %Sand

%Silt

%Clay

9.5

0.154 0.082

12.5 60.2

27.3

Percent Passing the Indicated Sieve

2II

1-1/2"

1" | 34"

3/8" | #4

#8 | #10 | #16

#20

#30

#40 | #50 | #70

#100

#140 | #200

100 | &7.5

85.3

82.2

27.3

GRAIN SIZE DISTRIBUTION

\.

, Texas

TO-0012 Pipeline Dredging, Cedar
Bayou & Anahuac Channel, Volume 1]

Project Number 82105186-B

Terracon Consuliants, Inc.
11555 Clay Read, Suite 100
Houston, Texas 77043
Telephons: 713-690-8939
Fax: 713-680-8787
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100

U.S. SIEVE OPENING IN INCHES
245 1o

8

4

3

f
12550

U.S. SIEVE NUMBERS

3 8 10

30 a0 50

60

100

l HYDROMETER

140200

}

E :

il

é §'0 147 20
MmrE T

%
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-«4;\ T
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75

70

65

60

55
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45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100 10

GRAIN SIZE IN MiLLIMETERS

1 0.1

0.01

0.001

GRAVEL

SAND

COBBLES |

coarse

fine

coarsel medium 1

fine

SILT OR CLAY

Specimen |dentification

Classification

LL

PL

Pl

Cc

Cu

09-B105

34.5

FAT CLAY with SAND(CH)

72

21

51

100

050

D30

D10

%Gravel

%Sand

YSilt

%Clay

4.75

0.0

17.9

82.1

Percent Passing the Indicated Sieve

2" 11172 3/4" | 3/8" | #4

#8 | #10 | #16 | #20 | #30

#40 | #50 | #70

#1

00 | #140 | #200

100

99.6

98.2

82.1

GRAIN SIZE DISTRIBUTION

TO-0012 Pipeline Predging, Cedar
Bayou & Anahuac Channel, Volume 1l
, Texas
Project Number 92105186-B

\.

Terracon Consultants, Inc.
11555 Clay Road, Suite 100

Houston, Texas 77043
Telephone: 713-690-8589 EXH IBIT
Fax: 713-690-8787 ]
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55
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45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

U.S. SIEVE OPENING IN INCHES |
4

6

U.8. SIEVE NUMBERS !

172 10 50 100

200

HYDROMETER

5 245 Van

4 814 20 % a0 e 140
Fl *I RN N

100

10 1 0.1
GRAIN SIZE IN MiLLIMETERS

0.01

0.001

COBBLES

GRAVEL SAND

coarse fine coarse | medium fine

SILT OR CLAY

Specimen |dentification

Classification

LL

PL

Pl

Cc

Cu

@ | 09-B105

425

CLAYEY SAND with GRAVEL{SC)

25

16

D1G0 D50 D30 D10 %Gravel

%Sand

%Silt

%Clay

9.5 0.191 0.089

2541

49.4

25.6

Percent Passing the Indicated Sieve

2"

1-1/2"

1!1

3/4"

3/8" | #4 #8 | #10 | #16 | #20 | #30

#40

#50

#70

#100

#140

#200

100 | 74.9 72.8

71

25.6

\.

Project Number 92105186-B

|GRAIN SIZE DISTRIBUTION

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

, Texas

Terracon Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-680-8989
Fax: 713-690-8787
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Project name: TO-0012 Pipeline Dredging, Volume IN, Atkinson Island, PA 16

Client: USACE, Galveston District

[Terracon Project # : 92105186-B

Field tests Atterberg Limits Grain Size Analysis USCS Strength tests
Bori Depth : 3 Percent Pasing Sieve Symbol | we va Direct Shear Test Unconfined Compression UU Triaxial Test CU Triaxial Tesi
oring PP | TV {SPTnf LL | PL | PI -
3arj3s| 4 | 8 |10 16| 20| 30 | 40 | 50 | 70 | 100 140 | 200 [ (ASTM C | o fWe Jvd [ bl € Wel Ya|g wq €l Welmal o WoLC ¢ AL GO
T | ot | oF (o] % | %] % | %] % | %] %] %] %] %] % | %] % | %] % | % | %] 2D [% [pek | st | ° | % |pef| | ket | % | peE] ol | % | pet| - o Tof % |p |
0-2 25 100] 86 [ 85185 [ ss]aa|ss] s m]esfsolaz]ar] sm* 3
2-4 9 sM*= | 8
46 15 [ 38 ] 19 19 00| 97 96 @, 49 sC 19
6-8 43 sc | 20
8-10 8 [ 52 ] 19| 33 100 | 94 94 90 62| cH 26
10-12 4 CH** | 34
1214 2 CH** | 28
14-16 3 |50 [ 17 | 33 |96 838 [8r[81[so]s|so]7[ 7773 6]s3]53 CH | 41
16-18 2 cH** | 51
18-20 20 ch* | 43
20-22 0 Ch** | 49
2 |22 0 |82 | 24 | 58 100 100 100 88 CH | 45
2 [ 2aoe 6 CH= | 48
2 [ 4 seex | 22
28-30 7 [ 42| 18] 24 100] 79 76 73 14 sC 19
30-32 5 SC* | 19
32-34 10 sce |21
3436 16 SC**
36-38 4 100100 99 [ os [ o8 [ o8 o8 [ 97 [ 96 [ o0} 71 [ 58 |24 24| scr | 22
38-40 8 sc* | 22
40-42 5 sce= | 23
42-44 8 sc | 23
44-46 T s s {66 ]4]18]18 SC 18
26-48 10 sCcw | 23
48-50 8 sc# |20
0-2 10 sMEs | 4
2-4 10 100 100 24| SM* | 22
46 14 CH** | 35
6-8 8 | 84| 25 | 59 100] 98 97 96 83 CH 34
8-10 5 sM*= | 30
10-12 8 100 [ 100 [ 100 {100} 99 199 o9 [ o7 J o1 { 81 [ 66 [ 37 [ 36 [ sm* | 25
12-14 4 CH** | 38
14-16 B | 86 [ 25 | 6l 100 99 98 98 87 CH 38
16-18 6 CcH** | 33
18-20 4 100 100] 100} 98 {96 [oaton| oo 878362l 61| cur [ 48
20-22 7 CH** | 65
L 22-24 7 CH#*¢ | 49
B |24z 6 CH** | 78
2 262 s [ 63| 20| 43 100 100 97 CH 77
28-30 10 CH** | 71
30-32 8 100 | 88 85 82 27} sM* | 28
3234 9 sM#s | 24
34-36 8 | 72 [ 21 ] s1 100 (00 98 82 CH 65
36-38 i3 scs= | 19
38-40 5 scr | 21
40-42 5 scr [ 22
4244 7 [5]16] 9 100 75 73 71 26 sC 21
24-46 18 SC*+ | 24
46-48 i4 scx | 24
48-50 11 scr | 21
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