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BORING LOG NO. 09-B101
CLIENT: USACE Galveston District PROJECT: TO-0012 Pipeline Dredging, Cedar Bayou &
Galveston, Texas Anahuac Channel, Volume li
BORING N: 688908.293 SITE: Atkinson Island PA16
LOCATICN: E: 3280296.371 Texas
SAMPLES TESTS
g iz EERs| LS Elel 2| |eP 3| g
g DESCRIPTION | @ Iolglagd vl =lElElS | le 54 FE ]
S w | = ZlzsEElglula|ls1S|E|8 |8 » |
° o = ggégz%zﬁjggggggmg%
5 Elo|lw |28k S BES|25 |G |8yeal S |58
G | Approx. Surface Elevation: 8.0 feet b e|E 2| E|2G 68l EiTiS| S |ZuGE| = B8
" o O | D | w|oa] F|ZE0o| Jia | |Znon]| @& |On
FILL: CLAYEY SAND isc
gray and light brown, very loose 1 ssla|o 27
to loose, fine grain, with clay 5 ]
seams an_d _organic matter, wet, i
high plasticity 3] ss|5 |0 21 5016|3423
4 —
¥ 51 lss|s|o 51
6 —
71 lss|10]|10 30
0.0 8.0 8
FilL: SILTY SAND {sm
light gray, very loose, fine grain, 9 ss| 1ol 3 28 32
-2.0 with clay pockets, wet, none 10.0 10 ]
\plasticity JcH
FiLL: FAT CLAY wiSAND 11 ssl10l o ag
gray and dark gray, very soft to 12 7
very stiff, wet, very high plasticity |
- with organic matter 10 to 14 13 - ssls|o 60 51
feet 7
14 -
151 |ss|10]19 37
16 -
17 7 SS| 8 |15 43
d-10.0 18.0 18
B SILTY SAND 4sMm
gray, loose, fine grain, with clay 19 ss|12] s 34 a1
seams, wet, slight plasticity 20
219 |ss|12]| s 24
22.0| o5
SANDY LEAN CLAY JeoL
gray, soft to stiff, with broken 23 ssi1z| & 25 29|16 | 13 | &2
shell, wet, medium plasticity 04 ]
: 25 |ss|12] 4 34
7, —180 26.0 26
Continued Next Page
STRATIFICATION LINES REPRESENT APPRO)([]\.'IATEll REMARKS:  Dry augered to & feet; wet rotary thereafier.
BOUNDARIES BETWEEN SOI. TYPES. IN SITU, THE
TRANSITION BETWEEN STRATA MAY BE MORE
GRADUAL.
WATER LEVEL OBSERVATIONS DATE DRILLED Page 1 of 2
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¥ 5% atomn | ¥ 5ft at 5 min PROJECT NUMBER
| 92105186-B EXHIBIT A- )
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BORING LOG NO. 09-B101
CLIENT: USACE Galveston District PROJECT: TO-0012 Pipeline Dredging, Cedar Bayou &
Galveston, Texas Anahuac Channel, Volume [l
BORING N: 688908.293 SITE; Atkinson Island PA16
LOCATION: E: 3280296.371 Texas
SAMPLES TESTS
2y Sl lse|B] | L2
s 18l (2 ERERE| 2| Ele]2| PRz R
2 DESCRIPTION wo| @ SIS RS FEREIEIS s le [ £ |0y
2 |2 CI1SEgYRE 212(a0]5|8.85 0|2
= R g b i ——*“’_Eﬁoncéa
: ElglelgloBEE Ry S|SB 2 2uEE 2kl
& | Approx. Surface Elevation: 8.0 feet Wolg| ¥k iKn S05lElEg| 5|3 =qd gl % oE
7 SANDY FAT CLAY JcH
/ gray and dark gray, soft, with 27 ssl g | 3 29
/ shell, wet, high plasticity 55
29i 55| 8| 3 51 50
/71-22.0 300 44
b I SILTY SAND 4SM
gray and light gray, very loose to 31 ssl12] & 26
lcose, fine grain, with broken 39 ]
shell, wet, none to slight ]
plasticity 337 $s| 10| 4 21 40
34
351 |ss|11]s 39
36
377 Iss|1o]|s 20 NP | 17
38
39 Iss|12i s 25
40—
M9 lssi1n] s 23
42.0 { 49
CLAYEY SAND 4s8C
gray and dark gray, ioose fo 43 - ss|iz2| s 25 29| 14 | 15 | 44
medium dense, fine grain, wet, 7
medium plasticity 44
45—_ Ss|10| 7 24
46
47__ SS|10( 10 23
48 —
49 ss{10| 11 22
Al -42 0 50.0 | 54
Boring terminaied at 50 feet.
STRATIFICATION LINES REPRESENT APPROXEMATHE REMARKS:  Dry augered to 6 feet; wet rotary thereafter.
BOUNDARIES BETWEEN SOIL TYPES. IN SITU, THE
TRANSITION BETWEEN STRATA MAY BE MORE
GRADUAL.
WATER LEVEL OBSERVATIONS DATE DRILLED Page 2 of 2
Y 5 ws | ¥ 51t at 5 min 3/23/2010 09-B101
Y 5ft attomin | ¥ 5ft at 5 min PROJECT NUMBER
\ 92105186-B EXHIBIT A- |
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PERCENT FINER BY WEIGHT
B
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30
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1

GRAIN SIZE IN MILLIMETERS

0.1

0.0t

0.001

COBBLES

GRAVEL

SAND

coarse |

fine

medium

coarse |

fine

SILT OR CLAY

Specimen Identification

Classification

LL ; PL

Pi Cc | Cu

@  09-B101

2.5

CLAYEY SAND(SC)

50 16

34

D100

D50 D30

D10

% Gravel | %Sand

%3iit Y% Clay

4.75

0.145 0.089

0.0 771

22.9

Parcent Passing the Indicated Sieve

2" 11128 1"

3/4"

3/8" | #4

#8 | #10 | #16

#20

#30

#40 | #50 | #70

#100 | #140 | #200

100

99.9

94.1

22.9

GRAIN SIZE DISTRIBUTION

.

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

Tler

Terracon Consultants, Inc,
11585 Clay Foad, Suite 100
Houston, Texas 77043
Teiephone: 713-690-8289
Fax 713-690-8787
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U 8. SIEVE OPENING IN INCHES ; LS. SIEVE NUMBERS i HYDROMETER
6 4 3 245 lgu Y2ge 3 4 8 5104410 o5 30 45 80 gy 10044200
100 i : 1T 17 T |°‘l‘?ﬁ‘*w| T 1T
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i 40 :
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35 6“?
30 :
25 b\
20
s * e olea
10 lkH
5
0 : N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, .SAND , SILT OR CLAY
coarse | fine coarse | medium fine
Specimen Identification Classification LL 1 PL Pi Cc | Cu
@ | 09-B101 8.5
D100 D50 Dao D10 %Gravel| %Sand | %Silt | %Clay
2 0.125 0.067 0.0 67.6 20.2 12.2
Percent Passing the Indicated Sieve
2" 1q/2" 1" 3/4" 1 3/8" | #4 #8 #10 | #16 | #20 | #30 | #40 | #50 | #70 | #1060 | #140 | #200
100 [ 999 | 99.9 ; 99.6 | 994 | 966 | 884 | 69 | 331 | 324
GRAIN SIZE DISTRIBUTION Page 10 of 103
TO-0012 Pipeline Dredging, Cedar 11355 Olay hoed, Sue 100
Bayou & Anahuac Channel, Volume Il 1 re i T T 0 o633 EXHIBIT
, Texas Fax: 713-590-8787 j
Project Number 92105186-B y
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GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse ’

fine

coarsei medium I fine

SILT OR CLAY

Specimen ldentification

Classification

LL | PL

Pl Cc | Cu

e | 09-B101

12.5

D100

D50 D30 D10

%Gravel

%Sand

65Nt %Clay

4.75

0.0 19.5

80.5

Percent Passing the Indicated Sieve

2:1

1-1/2

3/4"

3/8"

#4

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

#40 | #50 | #70

#100 | #140 | #200

100

99.4

93.1

80.5

GRAIN SIZE DISTRIBUTION

TO-0012 Pipeline Dredging, Cedar
Bayou & Anahuac Channel, Volume li
, Texas
Project Number 92105186-B

.

Terracon Censultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-690-8939
Fax: 713-690-8787
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8 (4.5, SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS i HYDROMETER )
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GRAIN SIZE IN MILUMETERS
D
COBBLES GRAVEL_ .SAN , SIL.T OR CLAY
coarse fine coarse medium fine
Specimen ldentification Classification LL PL Pi Cc | Cu
® | 09-B101 18.5
D100 D50 D30 D10 YGravel! %Sand | %Silt %Clay
4.75 0.136 0.073 0.0 69.5 17.7 12.8
Percent Passing the Indicaied Sieve
2" 1120 1 3/4" | 3/8" | #4 #3 | #10 | #16 | #20 | #30 | #40 | #50 | #70 | #100 | #140 | #200
100 [ 99.7 | 996 | 99.4 | 993 | 99 | 978 | 92 | 811 | 57.7 | 30.7 | 305

GRAIN SIZE DISTRIBUTION

.

, Texas

Project Number 92105186-B

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

Terracon Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-630-8989
Fax: 713-690-8787
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GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES GRAVEL

SAND

coarse l fine

coarse| medium | fine

SILT OR CLAY

Specimen Identification

Classification

LL | PL

Pl

Cc

Cu

® | 09-B101 225

GRAVELLY LEAN CLAY with SAND(CL)

29 16

13

D100

D50 D30 D30 %Gravet| %Sand

%Silt

% Clay

9.5

20.2 17.5

62.3

Percent Passing the Indicated Sieve

2" 1172 10 | 34" | 38" | #4

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

#40 | #50 | #70

#100

#140

#200

100 | 79.8

77.4

75

62.3

GRAIN SIZE DISTRIBUTION

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

\ . Project Number 852105186-B

Terracon Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-690-8989
Fax: 713-690-8787
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GRAIN SIZE IN MILLIMETERS
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0.01

0.0c01

GRAVEL

SAND

COBBLES

coarse fine

coarse | medium fine

SILT OR CLAY

Specimen ldentification

Classification

LL

PL

Pl Cec | Cu

@ | 09-B101 28.5

D100

D50 D30 D10

%Gravel

%Sand

ToSilt % Clay

9.5

0.076

12.8

37.4

49.8

Percenti Passing the [ndicated Sieve

211 1_1/2II 3/ n 3’{ n - #4

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

#40 | #50

#70

#100 | #140 | #200

100 | 87.2

83.5

78.5

49.3

GRAIN SIZE DISTRIBUTION

TQ-0012 Pipeline Dredging, Cedar
Bayou & Anahuac Channel, Volume |
, Texas
Project Number 92105186-B

Ny

Terracon Consultants, Inc.

115655 Clay Road, Suite 100

Houston, Texas 77043
Telephone: 713-690-8989
Fax: 713-630-8787
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GRAIN SIZE IN MILLIMETERS
D
COBBLES GRAVEL, ,SAN : SILT OR CLAY
coarse | fine coarse medium fine
Specimen |dentification Classification LL | PL | PI | Cc | Cu
@ | 09-B101 325 4.03 |25.48
D100 D50 D30 D10 Y%Gravel | %Sand | %Silt %Clay
25 0.131 0.064 0.006 16.2 441 318 7.8
Percent Passing the Indicated Sieve
2" pta/2t 1 3/4" | 3/8" | #4 #8 | #10 | #16 | #20 | #30 | #40 | #50 | #70 | #100 | #140 | #200
100 | 933 | 87.1 | 83.3 | 81.8 | 81.5 | 80.9 : 80.7 | 804 | 79.8 | 77.3 | 741 | 56.6 | 39.9 | 39.6

GRAIN SIZE DISTRIBUTION

N\

, Texas
Project Number 92105186-B

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

Terrs

Terracon Consuitants, Inc.
11555 Clay Read, Suite 100
Houston, Texas 77043
Telephone: 713-890-8989
Fax: 713-690-8787
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GRAIN SIZE IN MILLIMETERS

0.1

0.01
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COBBLES

GRAVEL

SAND

coarse fing

coarse |

medium |

fine

SILT OR CLAY

Specimen ldentification

Classification

LL

PL

Pl

Cc

Cu

® | 09-B11

36.5

B100

D50

P30

D10

%Gravel | %Sand

%Silt

“Clay

9.5

0.266

0.123

28.1

54.8

171

Percent Passing the Indicated Sieve

2 [1-172"

111

3}[ [

3/8" | #4

#8

#10

#16

#20

#30

#40 | #50

#70

#100

#140

#200

100 | 71.9

66.6

62.2

17.1

GRAIN SIZE DISTRIBUTION

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

, Texas

\ Project Number 921051886-B

Terraco

Terracon Consuitants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-680-8989
Fax: 713-690-8787
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0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

fine

codarse I

medium |

fine

SILT OR CLAY

Specimen ldentification

Classification

LL PL

Pl

Cc

Cu

0e-B101

42.5

CLAYEY SAND(SC)

29 14

15

D100

D50

D30

D10

%Gravel | %Sand

%o Silt

%Clay

9.5

0.092

0.0

56.2

43.8

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 | 100

99.8

96.6

43.8

GRAIN SIZE DISTRIBUTION

b

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

, Texas

Project Number 92105186-B

1lerr:

Terracon Consultants, nc.
11555 Clay Road, Suite 100
Housten, Texas 77043
Telephone: 713-690-8089
Fax: 713-600-8787
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Project name: TO-0012 Pipeline Dredging, Volume II, Atkinson Island, PA 16

Client: USACE, Galveston District

[Terracon Project # : 92105186-B

Field tests Atterberg Limits Grain Size Analysis USCSs Strength tests
Bori Depth . Percent Pasing Sieve Symbol | we vd Direct Shear Test Unconfined Compression UU Triaxial Test CU Triaxial Test
oring PP | TV [SPTu| LL | PL | PX -
34 |ayse|l 4 | 8 |10} 16| 20| 30| 40 | 50| 70 | 100 | 140 | 200 | (ASTM c | o We |va | ol C|Welya|g qLC Welvalo L€ ¢ | @ [We [va | o oo
| f | | % | %] % | % | % | %] % | %) %| %] %] % | %) %] %1 %] % | X [ % [pt| k| © | % || o et | % | pk] 0 et | % | pe | o [kt ot | % [pe| 0
0-2 o | 70 | 221 48 100 100 38 CH 37
24 3 ca= | 31
46 9 CH* | 33
6-8 10 CH** | 51
8-10 6 | NP | NP | NP |92 |8a |83 so |77 s 77 7ale2a]so]3a] 18] 17 SM 21
10-12 9 SMEE | 44
12-14 3 SM#* | 26
14-16 4 SM#* | 54
16-18 3 CH™ | 74
18-20 3 CH** | 70
20-22 3 [ws]| 30| 75 100 96 96 9% 88 CH 60
2 20-24 3 CH** | 59
= 24-26 3 CH* | 70
= 26-28 5 sM*+ | 31
28-30 4 0] | 82|81t | st [sofsol om0 si20]2] s |25
30-32 5 SM** | 26
32.34 6 sCrs | 32
34-36 o | NP | NP | NP |100] 100] 93 92 83 25 SM 23
36-33 9 SMEt | 24
38-40 3 SM* | 25
4042 3 91 {86 | 82| 79 | 78 | 77 | 77 | 76 | 75 | 7L | 66 | 54 | 23 [ 22| sm 23
42-44 13 100 | 67 62 53 20 [ sm 25
44-46 22 SO | 23
4648 14 | 25 [ 15| 10 [100]100] 96 9 92 34 SC 23
48-50 11 SCH | 24
0-2 0 sCr | 27
24 0| 50| 16 | 34 100 100 94 23 5C 71
46 0 scxt | 51
6-8 10 scx | 3%
8-10 3 100 | 100|100 100] 90 § o7 [ 88 | 60 | 33| 32 ] sm* | 28
1012 0 CH** | 38
12-14 0 100 99 o8 81 CH* 60
14-16 19 CHs* | 37
16-18 15 CH** | 43
{820 5 100 | 100 [ 100 99 [ 99 [ oo [ os [ o2 | a1 | 38 | 31 | a1 SM* 34
2022 ) sMe* | 24
= 2224 g8 | 29 | 16 | 13 100 | 80 77 75 62 CL 253
m | 2426 4 cLr | 34
2 26-28 3 CH** | 32
2830 3 100 | 87 84 79 50 | Co* 31
1032 6 sMex | 26
32.34 4 e[ sal 22t solsol 7w als7] 4040 sm 21
34-36 6 sM** | 39
36-38 6 | NP | NP | NP 0] 72 67 62 17 SM 20
38-40 6 SMe+ | 25
40-42 3 sM+ | 23
42.44 s | oo | 14|15 100 100 97 44 5C 25
44-46 7 SC* | 24
4648 10 sC | 23
48-50 11 SC* | 22
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