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BORING LOG NO. 09-B103
CLIENT: USACE Galveston District PRGJECT: TO-0012 Pipeline Dredging, Cedar Bayou &
Galveston, Texas Anahuac Channel, Volume Il
BORING N: 687489.339 SITE: Atkinson Island PA16
LOCATION: E: 3281300.339 Texas
SAMPLES TESTS
2 o 5 *
[T £ ] -
2| iz|EETy)| | 2i%|c| 2] jeBE| 2
o DESCRIPTION TR leagle | RIENIETZ | S .
3 B2 1Z|ZEB|lulzelE S| EI8 |BE| 5 2k
< 12l 1z |2 20l S BE8 2|2 2 anEE EEa
g . FiIQ|Eio|ciaEle (22 =292 2 25ZF 2 |20
G | Approx. Surface Elevation: 12.1 feet Tlglr 0|5 E0 o128, 8|22 ELgE 3¢
FiLL: SILTY SAND 1SM
light brown, medium dense, fine 1 ss| 6 |20 3
10.1 grain, with shell, dry, none 2.0 5 g
\plasticity ToL-
FILL: SANDY SILTY CLAY 3 ML ss | 15 | 49 9 sal7| 7 | 54
tight brown and light gray, hard, 4 ]
dry, with shell, none to slight ]
plasticity 51 |ss| 15 |50 10
6.1 8.0 6 i
FILL: SILT {m
dark gray, sfiff, with sand 7 - ss| 1015 21
pockets, wet, none plasticity 8 ]
9 ] 85y 7 |15 30 NP 86
2.1 10.0 10
FILL: FAT CLAY {cH
light gray, medium stiff, with 111 ssli2| 7 1
0.1 sand seams, moist, very high 12.0 12 ]
\plasticity JoL
FILL: SANDY LEAN CLAY 13 ss |11l 3 25 60
light gray and light brown, soft to 14 7]
medium stiff, with sand seams, |
wet, medium to high plasticity 15— ss|12| s 26
-3.9 16.01 15 §
FILL:; FAT CLAY JCH
. light gray, very stiff, with sand 17 ss |12 22 40
-5.9 layers, wet, high plasticity 18.0 18 ]
FILL: CLAYEY SAND Jsc
dark gray and gray, medium 19 ss | 10137 24 49
dense to dense, fine grain, wet, 20;
medium to high plasticity i
2171 |ss|12{19 28
-9.9 22.0] 55
/ LEAN CLAY JeoL
gray and dark gray, medium stiff 23 ss| 12|17 38
to very stiff, wet, high plasticity o4 ]
é 257 ssi12| 6 41 47 {18 | 29 | 98
—_———— e e — 26
Continued Next Page
STRATIFICATION LINES REPRESENT APPROXIMATE- R-E-_MARKS: Dry augered to 6 feet; wet rotary thereafter,
BOUNDARIES BELTWEEN SOIL TYPES. IN SITU, THE
TRANSITION BETWEEN STRATA MAY BE MORE
GRADUAL.
WATER LEVEL OBSERVATIONS DATE DRILLED Page 1 of 2
Y71t ws | ¥ 7f  atsmin 412712010 09-B103
T 7t attomn | ¥ 7t at 5 min BB PROJECT NUMBER
92105186-B EXHIBIT A- )
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BORING LOG NO. 09-B103
CLIENT: USACE Galveston District PROJECT:  TO-0012 Pipeline Dredging, Cedar Bayou &
Galveston, Texas Anahuac Channel, Volume 1l
BORING N: 687489.339 SITE: Atkinson Island PA16
LOCATION:  £: 3281300.339 Texas
SAMPLES TESTS
g £ 5 :
L. w1 g )
gl |z|EE9s| 2|5 c|2| 2852
2 DESCRIPTION L8 gl P | BEIE|ZE]S o |15 E |mul
= w | = xl=zEaluldcl2|E|S|EE |BEl o |2Y
SR S
g o - S8y 8 oBYERE S 3|8 2YzE 2 kY
o | Approx. Surface Elevation: 12.1 feet WISzl 5ISECIESIS IS |28 |EY35 9L
27 |ss|12]| 8 39
1-15.9 28.0 28
ey CLAYEY SAND 18C
gray, loose to medium dense, 29 ssl10l s 1
fine grain, wet, none to slight 30_"
plasticity i
31 ] ss| 9|4 19
32
33__ s5! 8110 20 22 (14| 8 | 40
34 1
351 |ss{12]|7 21
36
i 377 |ss|13]| s 22
1259 38.0] 4q
,/ g SANDY LEAN CLAY et
/ gray, stiff, with sand seams, wet, 39 ss | 15| 14 22 10113 | 26 | 60
i high plastici § .
/// gh plasticity 40+
A/ M7 |ss|1s] 10 2
42
43j SS| 14 | 14 24
44 |
451 . |ss| 11|15 43
21-33.9 46.0 46
CLAYEY SAND isc
dark gray, med_lum c_ienseto 47’—_ ss| 11127 27 391131 26 | a1
dense, fine grain, with shell, wet, 48
high plasticity i
o 49 |ssi o 42 34
7 7-37.9 50.0 | 5,
Boring terminated at 50 feet.
STRATFICATION LINES REDREGENT APPROXMATE REMARKS:  Dry augered to b fect; wet rotary thereatter.
BOUNDARIES BETWEEN SOIL TYPES. IN SiTU, THE
TRANSITION BETWEEN STRATA MAY BE MORE
GRADUAL.
WATER LEVEL OBSERVATIONS DATE DRILLED Page 2 of 2
YTt ws | ¥ 7ft  atsmin 4127/2010 09-B103
Y 7% attomin | ¥ 7t at 5 min PROJECT NUMBER
\ 92105186-B EXHIBIT A- )
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70

65

50

55

B0

45

PERCENT FINER BY WEIGHT

40

35

3¢

25

20

15

10

LS. SIEVE OPENING IN INCHES |

5]

3 245

1 172 3

4 B

U.S. SIEVE NUMBERS

810 14

16

o0 30 40 50 80 100

140 290

HYDROMETER

19?4 ¥

s

— & —__

100

10

GRAIN SIZE IN MILLIMETERS

1 01

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

fine

coarse |

medium

| fine

SIET OR CLAY

Specimen |dentification

Classification

LL | PL

Pl Cc Cu

@ | 09-B103

25

D100

D50

D30 D10

%Gravel | %Sand

%Silt | %Clay

9.5

5.5 40.8

53.7

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 | 94.5

93.3

88.1

53.7

GRAIN SIZE DISTRIBUTION

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

, Texas

Terracon Consultants, Inc,
11555 Clay Boad, Suite 100
Houston, Texas 77043
Telepheone: 713-630-898%
Fax: 713-690-8787
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U.S. SIEVE OPENIMG IN INCHES [
5 4 3 2 15 1 172

S

U.8. SIEVE NUMBERS

10

8" 14

16 30

20 40

50

80

100

HYDROMETER

14p 20

100 ] E [

3:’4-’&
T T

5
T Lg L LI

S

95

o0

85

80

75

70

65

60

56

50

45

40

PERCENT FINER BY WEIGHT

36

30

25

20

15

10

100 10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

GRAVEL

SAND

COBBLES

coarse fine

coarse |

medium

fine

SILT OR CLAY

Specimen ldentification

Class

ification

LL PL

Pl Cc Cu

@ 09-B103 8.5

£100

D50

D30

b10

%Gravel | %Sand

Fooilt % Clay

95

1.2 12.9

85.9

Percent Passing the Indicated Sieve

20 |1-172") 1" | 3/4" | 3/8" | #4

#8

#10

#16

#20

#30

#40 | #50 | #70

#100 | #140 | #200

100 | 98.8

98.1

896.4

85.9

GRAIN SIZE DISTRIBUTION

TO-0012 Pipeline Dredging, Cedar
Bayou & Anahuac Channel, Volume |l
, Texas
Project Number $2105186-B

.

1 .;_fj:

Terracon Capsultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-690-8989
Fax: 713-690-8787
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95

20

85

80

75

70

B85

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

U.5. SIEVE OPENING IN INCHES

5§ * 3 215

1 1/2

U.S. SIEVE NUMBERS |
3 6 810 1415 a0 30 40 50

HYDROMETER

3/4 y
T 1

T T (] T

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 Identification

Classification

LL | PL

Pl Cc | Cu

09-B103

12.5

D100

b50 D30 D10

%Gravet

%Sand

%oilt | %Clay

9.5

0.2 39.6

60.2

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

99.8

99.8

99.4

60.2

GRAIN SIZE DISTRIBUTION

.

, Texas

Project Number 92105186-B

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

18

Terracon Consultants, Inc.
11585 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-690-8389
Fax: 713-690G-8787
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100
95

20

85

80

75

70

6o

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

1.8, SIEVE OPENING IN INCHES !

& 4

2 245 Vo

172

3

U.8. SIEVE NUMBERS

50

| HYDROMETER

3/8
T

T T T

p——

160

10

GRAIN SIZE IN MILLIMETERS

1 0.1

0.01

0.c01

COBBLES

GRAVEL

SAND

coarse

fine

coarse b

medium

fine

SILT OR CLAY

Specimen identification

Classification

LL | PL

Pl Ce

Cu

® | 09-B103

18.0

D300

D50

D30 D10

%Gravel | %Sand

% Silt

%Clay

0.032

14.2

Percent Passing the Indicated Sieve

2"

1-1/2"

3/4

3/8" | #4

#8

#10

#16 | #20 | #30

#40 | #50 | #70

#100 | #140

#2G0

GRAIN SIZE DISTRIBUTION

.

, Texas
Project Number 92105186-B

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

Terracon Gonsultants, [nc.
11555 Clay Road, Suits 100
Houston, Texas 77043
Telephone: 713-650-8989
Fax: 713-890-8787
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100
85

20

85

80

75

70

65

60

85

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

LS. SIEVE OPENING IN INCHES

8 43 245 lau

1/2,

.S, SIEVE NUMBERS ]

3 6 10 30 50 108

4 8'9 1478 o9 g0 %

200

HYDROMETER

[ 11

T8 e &4

40

i

100

10

1 0.1
GRAIN SIZE IN MILLIMETERS

0.01

0.001

GRAVEL

SAND

COBBLES I

coarse

fine

fine

coarse ! medium

SILT OR CLAY

Specimen ldentification

Classification

LL

PL

Pl Cec Cu

® | 09-B103

18.5

D100

D50 D30 D10

%Gravel

%Sand

“%Silt %Clay

9.5

0.107

1.1

49.9

43.9

Percent Passing the Indicated Sieve

2!!

1-1/2'] 1" | 34" | 3/8"

#4

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

#40 | #50

#70

#100 | #140 | #200

100

98.9

983 | 982 | 98 | 979 | 976

97 | 94.3

88.5

77.3 | 495 | 48.9

GRAIN SIZE DISTRIBUTION

Page 31 of 103

.

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

, Texas
Project Number 92105188-B

Terracon Consuitants, Inc.
11555 Clay Road, Suite 100

Houston, Texas 77043
Telephone: 713-890-8988 EXHIBIT
Fax. 713-690-8787 il




1C0

95
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85

55
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45
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PERCENT FINER BY WEIGHT

35

30

25

20

15

10

.S, SIEVE OPENING IN INCHES |

s %

2

1.5

1',231’8

3

5

U.S. SIEVE NUMBERS

810 44

16

o0 30

40 %C

60

ic0

140

| HYDROMETER
200

3

1 a

T T

Iél

7T

T g S S |

3

B0

100

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse ‘

fine

coarse I

medium

fine

SILT OR CLAY

Specimen ldentification

Classification

L | PL

Pl Cc | Cu

@ | 09-B103

24.5

D100

D50

D30

D10

%Gravel | %Sand

%3ilt | %Clay

4.75

0.0 2.2

97.8

Percent Passing the Indicated Sieve

2"

1-1/2"

31{ ]

3/8" | #4

#8

#10

#16

#20

#30

#40 | #50 | #70

#100 | #140 | #200

100

99.9

99.5

97.8

GRAIN SIZE DISTRIBUTION

A\,

Project Number 92105186-B

, rexas

TO-0012 Pipeline Dredging, Cedar
Bayou & Anahuac Channe!, Volume |l

-

Terracon Consuitants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-630-8989
Fax: 713-690-8787

Page 32 of 103

EXHIBIT
2




100
95
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85
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70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

U.S. SIEVE OPENING IN INCHES
1 12

6 4

245

3

J.5. SIEVE NUMBERS

1416

o0 0 4 gy 104y

HYDROMETER

200

1

3
: l

TR

4

I

[ T 177177

100

10

GRAIN SIZE IN MILLIMETERS

1 0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse J

fine

coarse l

medium |

fine

SILT OR CLAY

Specimen ldentification

Classification

LL | PL

Pt Cc Cu

09-B103

32.5

CLAYEY SAND with GRAVEL(SC)

22 14

D100

D50

D30 D10

%Gravel! %Sand

%eSilt %Clay

9.5

0127

18.2 421

39.6

Percent Passing the Indicated Sieve

2"

1-1/2"

-[IE

3/ n

3/8"

#4

#8

#10

#16 | #20 | #30

#40 | #50 | #70

#100 | #140 | #200

100

81.8

80.9

73.9

39.6

GRAIN SIZE DISTRIBUTION

A

, Taxas
Project Number 92105186-B

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

Terracon Consultants, Inc,
11555 Clay Road, Sulte 100
Houston, Texas 77043
Telephone: 713-690-8989
Fax. 713-690-8787
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U.S. SIEVE OPENING IN INCHES |
6 Y3 245 lagq Yogg 3

U.8. SIEVE NUMBERS \
6 10 4,16 30

HYDROMETER

100 T T

8 14" 20 * 40
ét CIprre [re 1ot

)

95

80

85

80

75

[+)]
421

o]
=]

()]
i

£n
f=]

B
m

pLy
]

PERCENT FINER BY WEIGHT

()
(2]

9]
Q

25

20

15

100 10

1 : 0.1
GRAIN SIZE IN MILLIMETERS

0.01

0.c01

COBBLES GRAVEL

SAND

coarse | fine

coarse‘ medium [ fine

SILT OR CLAY

Specimen ldentification

Classification

L. | PL

Pl

Cc

Cu

@ | 09-B103 38.5

SANDY LEAN CLAY(CL)

39 13

26

D100

D50 ‘ D30 D10 %Gravel | %Sand

YSilt

%Clay

4.75

0.0 40.2

59.8

Percent Passing the Indicated Sieve

2" 12t 1 3/4" | 38" | #4

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

#40 | #50 | #70

#100

#140

#200

100

99.6

88.2

59.8

GRAIN SIZE DISTRIBUTION

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

L Project Number 92105186-B

Terracon Consuftants, inc.
11555 Clay Road, Sufie 100
Houston, Texas 77043
Telephone: 713-690-8389
Fax 713-890-8787
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PERCENT FINER BY WEIGHT

100
85

80
85
80
75
70
65
60
55
50
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40
35
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25
20
15

10—+

U.S. SIEVE OPENING IN INCHES |

5]

4

3 15

1 12

U.8. SIEVE NUMBERS

14

16

20 30 40 50

| HYDROMETER

13§4 B

[ 1

T

0

i0

GRAIN SIZE IN MILLIMETERS

1 0.1

0.01

0.0

COBBLES

GRAVEL

SAND

coarse -|V

fine

coarse '

medium

fine

SILT OR CLAY

Specimen ldentification

Classification

LL | PL

Pi Cc Cu

09-B103

46.5

CLAYEY SAND(SC)

39 13

26

D100

D50

D30 D10

%Gravel| %Sand

%Silt %Clay

9.5

0125

12.7 46.4

41.0

Percent Passing the Indicated Sieve

2||

1-1/2"

1ll

3/4"

3/8" | #4

#8

#10

#16 | #20 | #30

#40 | #50 | #70

#100 | #140 ) #200

100 | 87.3

84.8

71.6

41

GRAIN SIZE DISTRIBUTION

\.

, Texas
Project Number 92105186-B

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

Terracon Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-690-8989
Fax; 713-890-8757
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Preject name: TO-0012 Pipeline Dred

ing, Volume I, Atkinson Island, PA 16

Client: USACE, Galveston District

|Terracon Project # : 92105186-B

Field tests Atterberg Limits Grain Size Analysis USCS Strength tests
. Depth Percent Pasing Sieve Symbol | we vd Direct Shear Test Unconfined Compression UU Triaxial Test CU Triaxial Test
Boring PPV [P M P ) P T e 4 [ 8 [ 10 [ 16| 20 [ 30 [ 40 [ 50| 70 [ 100] 140 200 | (ASTM C We |y 1 we | yd ¢ | ¢ [We |y
@ [We (V4 | gempot L C L Wel ¥ g por LC 1 Wel T4 gombor |- o 1We [¥4 | gombol

| of | of (D] % | % | % | %% | % | % | % | % | %] %] % | %] %] %] %] % | 20 [G |pef | ®sf| ° | % | pek| Tt | % | pef wf | % | pot of ot | ° | % | pef
0-2 4 SC | 11
24 16 100 | 87 85 72 36 | sct | 11
16 13 sce | 17
6-8 9 100 | 53 52 45 23] scx | 19
810 0 sc** | 35
10-12 14 | 50 | 17 | 33 00 | 72 65 58 39 | sC 20
12-14 12 sC | 2l
14-16 9 sC** | 26
16-18 0 | 62 | 19| 43 100 | 81 78 73 56 | cn | 37
1820 5 SM*+ | 34
20-22 10 SM*= | 22
2 2224 7 CH#*s | 49
2 | 2420 13 | 70 [ 21 | 49 100 57 52 50 44 | sC 33
2 2628 6 | 45 | 15 | 30 | 89 | 85 | 83 | 81 | 81 | 81 | 80 | 80 | 78 | 73 | 66 | 53 | 43 | 43 sC 29
2830 9 SCr | 24
30-32 5 s | 31
3234 17 sM_ | 13
34-36 27 87 | 76 | 66 | 58 | 58 | 36 | 55 | 52 | 51 | 47 | 43 | 31§ 13 | 13 | sm* | 18
36-33 12 SM | 19
38-40 13 SM#* | 20
4042 12 SCF 1 23
4244 25 SCH | 24
4446 13 93 [ 90 | 88 | 87 | 87 | 86 | 83 | 79 | 69 | 55 | 47 | 37 | 37 sc+ | 27
46-48 14 sC* | 26
48-50 14 sCce | 26
02 29 SM 3
24 49 22 |17 | 7 100 | 95 93 88 54 | CLML | 9
16 50/4 CL-ML** | 10
68 15 ML** | 21
8-10 15 100 99 98 %6 86 | ML | 30
10-12 7 CH™* | 41
12-14 3 100 | 100 100 99 60 | crx | 25
14-16 5 cL* | 26
16-18 72 CH** | 40
18-20 37 100] 99 | 98 [ 98 | 98 | 98 [ 98 | o7 | 94 | 89 | 77 | 50 | 49 | scx | 24
20-22 19 sC~_ | 28
§ 2224 17 cLex | 38
= | 2426 6 | 47 | 18 | 29 100 100 100 98 | oL | 41
2 [2628 8 CL* | 39
2830 6 sC=< | 21
3032 1 scix | 19
3234 10 | 22 |8 100 81 74 40 | sC 20
34.36 7 sCex | 21
36-38 8 sce | 22
38-40 14 | 39 | 13 | 26 100 100 88 60 | cCL 32
4042 10 cLr | 22
4241 14 CL# | 24
44-46 135 CL** 43
4648 27 | 39 | 13 | 26 100 | 87 83 72 41 sC 27
48-50 42 scex | 34
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