F A
BORING LOG NO. 09-B102 ‘
CLIENT: USACE Galveston District PROJECT: TO-0012 Pipeline Dredging, Cedar Bayou &
Galveston, Texas Anahuac Channel, Volume Il
BORING N: 687845.693 SITE: Atkinson Island PA16
LOCATION: E: 3280400.146 Texas
SAMPLES TESTS
2 i 5 »
L ;9_ I -
I L P R A e S T A -
@ DESCRIPTION | = S12RE Pl REIEIElS e B0 & louk
: Hls| |5 |3158 Y B 2|2 |26 iGxEE b 25
8 T lalulid|2EE SR8 2|55 auEs| 5 52
@ | Approx. Surface Elevation: 8.3 feet S |82 9| L2850 xlald| s i2aBE 3 BY
PProx. o a | 5|fie|lae|Ga|E|2G 6|55 |8 E50h & oh
FILL: CLAYEY SAND 1sc
brown, light brown and gray, 14 ssiala 1
very loose to medium dense, 7
fine grain, with shell, medium to 2 ]
high plasticity 3
- with roots and dry 0 to 4 feet 4] S8 10116 1 %6
57 |ss|11]13 17
6 —
71 |ss|isl9 19 23
8 ]
9'_ ss|t14i 0 35
10
M9 lss|16! 14 20 50 | 17 | 33 | 3¢
12
13__ ss| 9 l12 21
14
157 lss|s5 |9 26
7.7 16.0 16
FILL: SANDY FAT CLAY {cH
dark gray, very soft, with shell, 17 ss| ol o a7 62 119 | 43 | 56
-g7 wet, very high plasticity 18.0 18 1
FILL: SILTY SAND 1sm
gray, loose to medium dense, 19 ss|l 2| s 24
fine grain, with clay seams, wet, 20_‘
slight to medium plasticity ]
21 ] 5| 9 |10 22
-13.7 220 29
7 FAT CLAY JCH
/ dark gray, medium stiff, 23+ ss|12] 7 49
A_15_7 homegeneous, moist, very high 240 7
A \plasticity 24 Tsc
251 lss| 7|13 a3 70 | 21 | 49 | 24
e —_—————— e 26
Continued Next Page
STRATIFICATION LINES REPRESENT APPROXIMATE REMARKS:  Dry augered to & feet; wet rotary thereafter.
BOUNDARIES BETWEEN SOIL TYPES. IN SITU, THE
TRANSITION BETWEEN STRATA MAY BE MORE
GRADUAL.
WATER LEVEL OBSERVATIONS DATE DRILLED Page1of2
¥ 5t ws | ¥ 5t at 5 min 3/2412010 09-B102
¥ 5§ atiomn | ¥ 5ft at 5 min PROJECT NUMBER
L 62105186-B EXHIBIT A- |




BORING LOG NO. 09-B102

CLIENT: USACE Galveston District PROJECT: TO-0012 Pipeline Dredging, Cedar Bayou &
Galveston, Texas Anahuac Channel, Volume I
BORING N: 687845.698 Atkinson Island PA16
LOCATION:  E: 3280400.146 Texas
SAMPLES TESTS
2 S 5 5
ke | z| -
. T I S B N O B o B = T R O
3 DESCRIPTION W g 5 g wsE ST g = % rig 8= = louwl]
I “ 5 G| SIsRl 2Bl 215 |0 c|S=lub| w25
£ | @ zlalZE 22| Bie|E1E aulfzl & |22
s Elale|8loS8zleEsis|2i225 58 2129
. e} Z =
G | Approx. Surface Elevation: 8.3 feet W@ |>|Wiho gl o190 i 9ot £H85 18
777 CLAYEYSAND ]
dark gray, loose fo medium 27 ss|121 6 39 45| 15 | 20 | 43
dense, fine grain, with broken 8 7]
shell and clay seams and layers, i
wet, high plasticity - ggu_ ssl ol o 24
30
317 lss|e|s 31
~A-23.7 32
i SILTY SAND ]
gray, medium dense, fine grain, 33 ss| s |47 18
with broken shell, wet, none to 34 7]
slight plasticity i
35‘_ Ss| 8 |27 18 13
36
377 Iss|10]12 19
38
- 39 ] 551 9 [ 13 20
1-31.7 40
: CLAYEY SAND 4
dark gray and light gray, medium 41 ssl o |12 23
dense, fine grain, with finely 42 ]
brok_en shell, \_rvgat, slight o i
medium plasticify 43-: ssl 11|25 24
44
45’“_ Ss| 8|13 27 37
48
477 |ss| 11|14 26
48
rA, 49i 55| 10| 14 26
SAA-41.T 50
Boring terminated at 50 feet.
STRATIFICATION LINES REPRESENT APPROXIMATE Dry augered to & feet; wet rotary thereafter.
BOUNDARIES BETWEEN SOI. TYPES. IN SITU, THE
TRANSITION BETWEEN STRATA MAY BE MORE
GRADUAL.
WATER LEVEL OBSERVATIONS DATE DRILLED Page 20f2
Y 51t ws | Y 5t at 5 min 3/2412010 09-B102
¥ 5f attomin | ¥ 5ft at5 min PROJECT NUMBER
92105186-B EXHIBIT A-




U.S. SIEVE OPENING IN INCHES \

5 43 21‘51 /2 3

U.S, SIEVE NUMBERS |

4 8 5104416 5 30 45 50455 10044

HYDROMETER
200

100
25}

3/4*
T TR

(TTT T i 7v] 1o

90

85

80

RN

75

70

85

60

55

50

45

40

PERCENT FINER BY WEIGHT

36

30

25

2C

15

10

100 10

17 ) 0.1 -
GRAIN SIZE IN MILLIMETERS

0.0

0.001

COBBLES

GRAVEL

SAND

coarse ‘ fine

coarsel medium | fine

SILT OR CLAY

Specimen ldentification

Classification

LL PL

Pl Cc Cu

® | 09-B102

2.5

D100

50 D30 D10

%Gravet

%Sand

%St | %Clay

9.5

0.146

13.2 50.5

36.3

Percent Passing the Indicated Sieve

20 |1-1/2"

3/4" | 3/8" | #4

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

#40 | #50 | #70

#100 | #140 | #200

100 | 86.8

84.5

72

36.3

GRAIN SIZE DISTRIBUTION

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

L Project Number 92105186-B

, Texas

Tetracon Consultants, Inc.
11555 Clay Road, Suite 100
Heouston, Texas 77043
Teiephone: 713-690-8980
Fax: 713-690-8787
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100
95

90

85

80

75

70

85

60

55

50

45

40

PERGENT FINER BY WEIGHT

35

30

25

20

15

10

U.S. SIEVE OPENING IN INCHES

g8 43 245 Tau

172

3

U5, SIEVE NUMBERS |

6 30 50

4 810 446 29 60

HYDROMETER

100 149 200

| : I

B

MEliy T Frjd

40
IR

100

10

1 0.1
GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

fine

coarse I medium fine

SILT OR CLAY

Specimen ldentification

Classification

LL | PL

Pl

Cc

Cu

@ | 09-B102

6.5

D100

50 D30 D10 %Gravel | %Sand

%Silt

%Clay

8.5

1.368 0.13

46.7 30.2

23.1

Percent Passing the Indicated Sieve

2"

1-1/2"

-1Il 3/ n

3,”8“

#4

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

#40 | #50 | #70

#100

#140 | #200

100

53.3

51.7

44.7

2341

GRAIN SIZE DISTRIBUTION

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

",

, Texas

Project Number 92105186-B

Terracon Consultants, Inc.
11555 Clay Road, Sufte 100
Houston, Texas 77043
Telephone: 713-690-8989
Fax: 713-890-8787
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6 4

U.S. SIEVE OPENING iN INCHES I

U.S. SIEVE NUMBERS

\ HYDROMETER

100 T

3 245 !

vy

3 4 8 g10 416 55 80 4 50
[T TT00 T 1T

95

80

85

80

75

70

65

60

55

50

45

PERGENT FINER BY WEIGHT

40

35

30

256

20

15

10

100

10

GRAIN SIZE IN MILIIMETERS

1 0.1

Q.0

0.001

GRAVEL

SAND

COBBLES

coarse |

fine

coarset medium l fine

SILT OR CLAY

Specimen ldentification

Classification

LL | PL

Pl Cc Cu

@ | 09-B102 10.5

CLAYEY SAND with GRAVEL(SC)

50 17

33

D100

D50 D30 D10

%Grave!| %Sand

%3t | %Clay

9.5

0.207

28.0 33.4

38.6

Percent Passing the Indicated Sieve

2" |1-172" 3/4"

3/8" | #4

#8 | #10 | #1686 | #20 ¢ #30

#40 | #50 | #70

#100 | #140 | #200

100 | 72

64.6

58

38.6

GRAIN SIZE DISTRIBUTION

, Texas

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

\ Project Number 92105186-B

Terracen Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-600-808%
Fax: 713-690-8787
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100

95

20

85

80

75

70

65

60

55

50

45

40

PERGENT FINER BY WEIGHT

35

30

25

20

15

10

U.S. SIEVE OPENING IN INCHES \

245

1 172 3

4 B

U.S. SIEVE NUMBERS

\ HYDROMETER

s Vg
l H

RN

T

I

810 1416 20 30 40 50 &0 100140200

N717: TP T 1

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 Identification

Classification

LL | PL

Pl Cc Cu

@ | 09-B102

16.5

SANDY FAT CLAY with GRAVEL(CH)

62 19

43

D160

D50

D30 b10

%Gravel| %Sand

%Silt | %Clay

95

18.7 25.2

56.2

Percent Passing the Indicated Sieve

2"

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

3/8" | #4

#8

#10

#16 | #20 | #30

#40 | #50 | #70

#100 | #140 | #200

100 | 81.3

78.3

73.4

56.2

GRAIN SIZE DISTRIBUTION

e

, Texas

Project Number 92105186-B

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

Terracon Consultants, Inc.
11555 Clay Read, Suite 100
Houston, Texas 77043
Telephone: 713-590-8989
Fax: 713-680-6787
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U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 n 245 Tau Mg 3 4 6 G106 50 30,0 80 o0 100,200
100 ] : CTTE THTI® T de-le Bloid |1 T M|
95 -: 5
90
& |l
85 \ -
% ;
75 \
70 \
k65
< \ :
Ll M
& 60 \ :
- :
o 55 :
o :
g I
Z 50 £
— :
Z 45
&)
8 40
0.
35
30
25
20
15
10
5 |
0 : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
RAVEL D
COBBLES G - ,SAN - SILT OR CLAY
coarse | fine coarse | medium } fine
Specimen Identification Classification L1. PL Pl Cec ¢+ Cu
® | 09-B102 18.5
D100 D50 D30 D10 %Gravel | %5and | %Silt | %Clay
9.5 0.107 11 49.9 48.9
Percent Passing the Indicated Sieve
2" 112" A" | 3/4" | 38" | #4 #8 | #10 | #16 | #20 | #30 | #40 | #50 | #70 | #7100 | #140 | #200
100 | 989 ) 98.3 {982 . 98 | 979 | 976 | 97 | 943 | 885 | 773 | 495 | 489
GRAIN SIZE DISTRIBUTION Page 22 of 103
- - Terracon Censultants, inc.
TO-0012 Pipeline Dredging, Cedar - 11855 Clay Road, Suite 100
Bayou & Anahuac Channel, Volume || .__:]' f T T o st EXHIBIT
, Texas = B Fax: 713-890-8787 v
L Project Number 92105186-B y




U.S. SIEVE OPENING IN INCHES
5 3 1.5

I U.S. SIEVE NUMBERS

| HYDROMETER
200

4 2 1oy U2
100 [ : TTTTE T

95

3 4 B 104418 5n 30 4y B0 gy 1004,
| TTTT T T : i I

90

85

80

75

70

65

60

55

5C

45

PERCENT FINER BY WEIGHT

40

35

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

Classification

LL | PL

Pl Cc Cu

® 09-B102 24.5

CLAYEY GRAVEL(GC)

70 21

49

D100

D50 D30 D10

%Gravel | %Sand

%Silt | %Clay

9.5

0.423

42.8

13.4

43.9

Percent Passing the Indicated Sieve

20 (112 1" | a4 | aet | 44

#8 | #10 | #16 | #20 1 #30

#40 | #50 | #70

#100 | #140 | #200

100

57.2

524

50

43.9

GRAIN SIZE DISTRIBUTION

TO-0012 Pipeline Dredging, Cedar
" Bayou & Anahuac Channel, Yolume |l
, Texas
Project Number 982105186-B

Terracon Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephonae: 713-690-833%
Fax. 713-690-8787
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U.S. SIEVE OPENING IN INCHES | U S, SIEVE NUMBERS ] HYDROMETER
6 43 P45 laa V25 3 4 8 5104418 55 30 45 5055 100445200
100 I : | ST R T TT07 TTTTT TiE
%
) =
80 | 00—a.g o ;
g
E 65 :
g :
1] H
Y 60 \ :
> :
o 55 B
sy .
Z 50 :
(1R :
45 \ 5
8 o4
us :
E 40 . ™
o8|
35 \Os—.\
30 \.\l
25 M
e
20
15
10
5
0 M : :
100 10 1 0.1 0.01 0.001
GPRAIN SIZE IN MILLIMETERS
VEL D
COBBLES GRA - SAN ; SILT OR CLAY
coarse [ fine coarse medium l fine
Specimen |dentification Classification LL | PL Pi Cc | Cu
® | 09-B102 26.5 CLAYEY SAND with GRAVEL(SC) 45 15 30
D100 D50 D30 D10 %Gravel | %Sand | %Silt %Clay
25 0.135 0.007 16.8 40.7 17.2 25.3
Percent Passing the Indicated Sieve
2t -2t oA | 3/4" 1 3/8" | #4 #8 | #10 | #16 | #20 | #30 | #40 | #50 | #70 | #100 | #140 | #200
100 | 89.1 | 85.7 | 83.2 | 814 | 812 | 807 | 804 | 797 | 77.8 | 73.1 | 66.3 | 53.2 | 42,6 | 425
GRAIN SIZE DISTRIBUTION Page 24 of 103
Terracon Consultants, inc.
TO-0012 Pipeline Dredging, Cedar _ 11555 Clay Road, Suite 100
| Bayou & Anahuac Channel, Volume || 1 T T EXHIBIT
, Texas : Fax: 713-890-8787 X
\ Project Number 92105186-B y




8 U.S. SIEVE OPENING I INCHES [ U.S. SIEVE NUMBERS E HYDROMETER B
6 4 3 245 lagg M2gg 3 4 8 5104478 55 30 45 505 100445200
100 T T T TR E T T T T I 1T T
g5 :
o0 z 3: z z
85 *\
80 \l T
75
10
= 65 R
o] : : :
w N M -
z 60 \o\ § :
> : :
@ 55 hASRE :
2 50 har %
[ : :
5 46 L) :
o e |l
& 40 :
a \ :
35 ¥
30 \
25 \
20 \
15 5
@
[
10 : )
5 +:§—
4] : N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
RAVEL SAND
COBBLES G _ . _ SILT OR CLAY
Coarse l fine coarse medium fine .
Specimen tdentification Classification LL PL Pi Cc | Cu
@ | 09-B102 34.5 0.24 184.48
D100 D50 030 D10 %Gravel| %Sand | %Silt | %Clay
25 0.395 0.146 0.033 344 52.3 8.9 45
Percent Passing the Indicated Sieve
2" (12t o1t 3/4" | 3/8" | #4 #8 #10 | #16 | #20 | #30 | #40 | #50 | #70 | #100 | #140 ; #200
100 : 871 | 76.4 | 656 | 584 | 57.7 | 557 | 54.8 | 521 | 50.7 | 47.3 | 425} 31.3 | 13.4 | 13.3
GRAIN SIZE DISTRIBUTION Page 25 of 103
TO-0012 Pipeline Dredging, Cedar 11556 Clay Road, Sufe 100
Bayou & Anahuac Channel, Volume |l 1 el R e EXHIBIT
, Texas o Fax: 713-890-8787 y
\ Project Number 82105186-B y




U.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS | HYDROMETER
6 %5 245 lag Mg 3 4 & 104478 5 50 4 50y 10044200
100 T TR T T T T (0] T F
%
0 \t Suy
85 WAL ‘*F\ i i
80 8
75 5
70
65
g \ :
Ll :
L 60 \’ :
- :
o 55 :
2 :
[} :
£ 50 :
[T :
5 Y|
Z 45 \ -
O :
i 40 :
o x :
35 a2
3o
o5 L.=Y
o3
20 Lal S
16 e
10
5
0 : :
100 10 1 C.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
AVEL AND
COBBLES GR ; S N , SILT OR CLAY
coarse | fine coarse medium | fine
Specimen ldentification Classification LL | PL Pl Cc | Cu
@ | 09-B102 44.5
D100 D50 D30 D10 %Gravel | %Sand %Silt %Clay
25 0.174 0.049 12.0 515 186 179
Percent Passing the Indicated Sieve
2" 1t 1 3/4" | 3/87 | #4 #8 | #10 | #16 | #20 | #30 | #40 | #50 | #70 | #100 | #140 | #200
100 | 93.2 | 897 | 83 | 868 | 86.6 | 858 | 852 | 832 | 79 | 69.1 | 54.8 | 465 | 36,6 | 36.5
GRAIN SIZE DISTRIBUTION Page 26 of 103
TO-0012 Pipeline Dredging, Cedar 11555 Gay Foad, Sie 100
Bayou & Anahuac Channel, Volume Ii 1 | o, T EXHIBIT
, Texas ' Fax: 713-890-8787 Z
\ Project Number 92105186-B y




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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