f R
BORING LOG NO. 09-B98
CLIENT: USACE Galveston District PROJECT: TO-0012 Pipeline Dredging, Cedar Bayou &
Galveston, Texas Anahuac Channel, Volume Il
BORING N: 691700.671 SITE: Atkinson Island PA16
LOCATION: E: 3278535.664 Texas
SAMPLES TESTS
2 5 5 %
L e | )
| el lz|EEE ] S%]2|g| lkEE| e
2 DESCRIPTION TR > | & = CI,NElEIZ2] > |e iBg E o ull
o o2 EIZED YIZE 22D IS8 % 22
2 - i _JB’:Z:JZuJ‘JQQ*B"Q:OUJZD
=3 E |l o BIEL| SIEE a2 (Bl loulaz| EIER
5 A Surface Elevation: 16.6 feet Y 2e|8 EREEBE x| 2| 2| 2 BaEE 2 BY
pprox. Surface Elevation: 16.6 fee HEI R R I e e
FILL: SANDY LEAN CLAY JcL
brown, stiff, with roots, dry, 17 ssi 7| o 12
14.6 medium plasticity 2.0 5 I
FiLL: SANDY FAT CLAY 4CH
light brown and gray, medium to 3 ss| 6 | 11 1 0
very stiff, with shell sand and sitt A ST e
seams, pockets and thin layers, i
moist, high plasticity 5— sslsls 1
6 —
\ 4 _
- 77 |ss|olus 25
8 ]
97 85} 8 |14 17
6.6 10.0 10
FILL: SANDY LEAN CLAY JoL
light brown, stiff, with shell 11 — ss| g l13 29 46116 | 30 | 56
4.6 layers, moist, high plasticity 120 12 7
FILL: SANDY FAT CLAY JcH
light gray, dark gray and brown, 13 ssl 1012 23
2.6 stiff 14.0 14 i
FILL: SILTY SAND 18Mm
light gray and brown, medium 15— ss| 12! 10 22 31
dense, fine grain, wet, slight 18 N
plasticity i
17 ] ss| 8|12 29
14 18.0 18
FILL: FAT CLAY JcH
dark gray, medium stiff, with 19 ss|10] 7 25
-3.4 broken shell, moist, very high 20.0 50 T
\plasticity {sc
FILL: CLAYEY SAND 217 |ss|s|s 30 42 14 | 28 | a8
gray, light gray and light brown, 59 ]
loose to medium dense, fine N
grain, with interbedded clay 23 -
_7.4 layers, wet, high plasticity 240| ,, Ss|10. 1 2
FILL: SANDY LEAN CLAY JeL
tlight gray and light brown, stiff, 25 ssl 10l 13 23 30 | 13 | 26 | 56
-9.4 moist, high plasticity 26.0 26
Continued Next Page
STRATIFICATION LINES REPRESENT APPROXIMATE REMARKS:  Dry augered to 8 feet; wet rotary thereafter,
BOUNDARIES BETWEEN SOH. TYPES. IN SITU, THE
TRANSITICN BETWEEN STRATA MAY BE MOCRE
GRADUAL.
WATER LEVEL OBSERVATIONS DATE DRILLED Page 1of 2
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T 71 attomin | ¥ TH at 15 min PROJECT NUMBER
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BORING LOG NO. 09-B98

CLIENT: USACE Galveston District PROJECT: TQ-0012 Pipeline Dredging, Cedar Bayou &
Galveston, Texas Anahuac Channel, Volume Il
BORING N: 691700.671 SITE: Atkinson Istand PA16
LOCATION:  E: 3278535.664 7 Texas
SAMPLES TESTS
2 . 5 :
L = | i :
el |=Z|EERs |S|x|e|g] |ubB 3| B
@ DESCRIPTION w || SR F RE|IEIE| S |e |50 E
A w = FISEE swsa | E|S|EIE BE 5 |oul
o heof s wlol=R 25| = |5 |0 | 6 |[§Felull u|2S
= r |« >l lEE 2 Ro|Y ||| Foies 2 (25
g Eolaiw| 8 s8Y 2|8z 2|58 R 2YLE 3|24
G | Approx. Surface Elevation: 16.6 feet WS |E|s R oRBlE |22 T ELRE 2 15y
FILL: SILTY SAND s
dark gray, very loose to medium 27 ss| 9|13 44
dense, fine grain, with clay T
seams, wet, medium plasticity 28]
29 B ss| 9l 4 24
-13.4 30.0 30
7 SANDY FAT CLAY {cH
/ dark gray, medium stiff to stiff, 311 lss|lsl~ 16 59
/ with interbedded sand layers and 3
/ seams, moist, high to very high J
/ plasticity 33 - sslsls 2%
/ 34
/ 351 |ss|10] 9 a3
/ 36
/ 37
ss| 10} 6 24
/-21.4 38.0| 45 ]
7 FAT CLAY wi SAND IcH
/ dark gray, soft to medium stiff, 39 sslio| 7 29 82
with sand seams, organic matter 1
/ anq scafctered ﬁn_e!y broke shell, 40—_
/ moist, high plasticity 41 § ss| sl a 34
/1254 42,0 ,5
LEAN CLAY el
gray and dark gray, medium stiff, 43 ss| sl s 52 47117 | 20 | o1
wet, high plasticity ]
44
45—_ Ss| 10| 8 28
-29.4 46.0 465
7 FAT CLAY TcH
/ gray, medium stiff, wet, high 47 ss|lgls 57
4_31_4 plasticity 48.0| 4o ]
HEA SILTY, CLAYEY SAND Jsc-
7/ dark gray, loose, fine grain, wet, 49:3‘\“ ss| 10l - 23 19| 4 |42
114-33.4 none plasticity 50.0 50
Boring terminated at 50 feet.
STRATIFICATION LINES REPRESENT APPROXIMATE REMARKS: Dry augered fo 8 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
¥ 71t ws | ¥ 71t at 5 min ' 4/13/2010 09-B98
¥ 7ft at1omn | ¥ 7f  at15min PROJECT NUMBER
Y 92105486-B EXHIBIT A-
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PERCENT FINER BY WEIGHT
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U.S. SIEVE OPENING IN INCHES |

§ 43 245

12

3

us.
810 14

SIEVE NUMBERS
16 20 30 0

| HYDROMETER

Yoy

s

6
l

NN

T

@

0o

10

GRAIN SIZE IN MILLIMETERS

1 0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse |

fine

coarse

medium fine

SIL.T OR CLAY

Specimen Identification

Class

ification

LL | PL

Pl Cc | Cu

09-B98

2.5

D100

b50

D30 D10

%Gravel | %Sand

%Silt %Clay

9.5

3.4 38.5

58.1

Percent Passing the Indicated Sieve

2II

1-1/2"

3/4"

3/8" | #4

#8

#10

#16 | #20 | #30

#40 | #50 | #70

#100 | #140 { #200

100 | 96.6

94.5

92.3

58.1

GRAIN SIZE DISTRIBUTION

e

, Texas

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

Project Number 92105186-B

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

Page 87 of 103

EXHIBIT




U.S. SIEVE OPENING IN INCHES |
g 43 245 1 12

U.S. SIEVE NUMBERS
3 4 6 810 1416 20 30 40 P50 100140

! HYDROWMETER
200

34
100 | : N |$3

85

TETT 7 T T T ]

90

85

80

75

70

65

80

&5

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100 10

GRAIN S!ZE IN MILLIMETERS

1 0.1

0.01

G.001

GRAVEL

SAND

COBBLES !

coarse

fine

coarse| medium | fine

SILT OR CLAY

Specimen kdentification

Classification

kL | PL

Pl Cc Cu

@ | 09-B98 105

D100

D50 D30 D10

%Gravel! %Sand

Y%oilt | %Clay

9.5

9.7 34.2

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 | 90.3

87

84.2

56.2

GRAIN SIZE DISTRIBUTION

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

N,

Terracon Consultants, Inc.
11558 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-590-8989
Fax: 713-690-8737
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U.S. SIEVE OPENING IN INCHES l
B 43 245 Vo Yoy

U.S, SIEVE NUMBERS

46 810

| HYDROMETER

100 COTTT T T
95

0

85

80

75

70

85

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

0.00%

COBBLES GRAVEL

SAND

coarse fine

coarse |

medium

fine

SILT OR CLAY

Specimen |dentification

Classification

LL | PL

Pl Cc Cu

@ | 09-B98 14.0

D100

D50

D30 D10

%Gravel|, %Sand

%Silt | %Clay

12.8

Percent Passing the Indicated Sieve

2" |1-1/2 3/4" | 38" | #4

#8 | #10

#16 | #20 | #30

#40 | #50 | #70

#100 | #140 | #200

GRAIN SIZE DISTRIBUTION

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

L Project Number 82105186-B

Terracon Consuitants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-695-8089
Fax: 713-690-8787

Page 89 of 103

EXHIBIT
1




100
a5

0

85

80

75

70

65

60

55

50

45

PERCENT FINER BY WEIGHT

£0

35

30

25

20

15

10

U.5. SIEVE CPENING IN INCHES |

g

4

2

1.5

1/2

3 6

4

U.5. SIEVE NUMBERS

10

8" 14

16

20 30

50

| HYDROMETER

3

|

s
[

B

P L]

40

T~

N

l

100

10

1

GRAIN SIZE IN MILLIMETERS

01

0.01

0.001

COBBLES

GRAVEL

SAND

coarse l

fine

coarse l

medium i

fine

SILT OR CLAY

Specimen Identification

Ciassification

L | PL

Pl Cc Cu

® | 09-B93

14.5

D100

P50

D30

D10

Y%Gravel| %Sand

Y% Silt %Clay

9.5

0.5 68.3

3.2

0.131

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 | 995

98.3

89.5

31.2

GRAIN SIZE DISTRIBUTION

e

., Texas
Project Number 92105186-B

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

Terracen Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-630-8989
Fax. 713-680-8787
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U.8. SIEVE OPENING IN INCHES |

U.S. SIEVE NUMBERS

1419

30

20 A0

50 80

100 140 200

HYDROMETER

6 *a 245 Va2

100 11 T Ig\

(1 I

95

90

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100

10

1

0.1

GRAIN SIZE IN MILLIMETERS

0.01

0.001

GRAVEL

SAND

COBBLES |

codarse

fine

coarse |

medium 1

fine

SILT OR CLAY

Specimen ldentification

Classification

LL

PL

Pl

Cc

Cu

09-B98

20.5

D100

D50

D30

D10

% Gravel

%Sand

YoSilt

%Clay

9.5

0.082

4.3

47.6

48.1

Percent Passing the Indicated Sieve

2|I

1-1/2"

3/4"

3/8"

#4

#8

#10

#16

#20

#30

#40

#50

#70

#100

#140

#200

100

95.7

94.6

85

48.1

GRAIN SIZE DISTRIBUTION

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

Y

Terracon Consultants, inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-620-8988
Fax: 713-680-8787
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8 * 3 2435

U.S. SIEVE OPENING IN INCHES
i

3/4

[
12,

3

U.S. SIEVE NUMBERS
6

I
200

HYDROMETER

¥

100 T T F

810 1418 pg 30 45 S0y 1044
L : | b

95

90

85

80

75

70

&5

a0

515

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100 10

GRAIN SIZE IN MIELIMETERS

1 0.1

0.01 0.001

COBBLES GRAVEL

SAND

coarse fine

coarse| medium t fine

SILT OR CLAY

Specimen Identification

Classification

LL

PL

Pl

Cc

Cu

@ | 09-B9g 24.5

D100

P50 D30 D10

%Gravel

%Sand

oSt

% Clay

9.5

0.1

44.3

55.6

Percent Passing the Indicated Sieve

2" -1_1}[ n -1|| 3’,[ " 31[8”

#4

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

#40

#50

#70

#100 | #140 | #200

100

99.9

99.5

95.3

55.6

GRAIN SIZE DISTRIBUTION

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

. Project Number 82105136-B

Terracon Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone: 713-630-8982
Fax. 713-690-8787
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[ U.S. SIEVE GPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER B
6 4 a 245 lam My 3 4 6 a104,16 50 30 40 50 g 100,200
100 L g TTTE THIE T %‘ {Q'ﬁ‘@i\ T
% - : \
%0 \
85
©« il
80 \ :
75 *
70 \
E 65
5] :
s 0 \ﬂi—\
55 R
ul
Z 50 h
1
5 L
Z 45
&)
% 40 \
35 L.
30 F\\l‘\'
25
20 ‘
15
10 ,
: i
0 N M .
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
R AND
COBBLES G AVEL, S - SILT OR CLAY
coarse | fine coarse medium | fine
Specimen ldentification Classification LL PL Pl Cc | Cu
@ | 09-B98 30.5
D100 D50 D30 D10 Y%Gravel | %Sand | %Silt %Clay
2.36 0.024 0.002 0.0 40.9 29.7 293
Percent Passing the Indicated Sieve
2" (12 1 3/4" | 3/8" | #4 #8 | #10 | #16 | #20 | #30 | #40 | #50 | #70 | #100 | #140 ; #200
100 | 100 | 99.8 | 99.7 | 99.1 | 97.8 | 925 | 83.7 | 72.8 | 59.1 | 581
GRAIN SIZE DISTRIBUTION Page 93 of 103
- . - Terracon Consuitants, Inc.
TO-0012 Pipeline Dredging, Cedar L 11655 Clay Road, Stite 100
Bayou & Anahuac Channel, Volume Il Eeffla Jhousten, Texas 1108 EXHIBIT
, Texas : Fax: 713-690-8787 14
" Project Number 92105186-B j




1.5, SIEVE OPENING IN INCHES i
6 43 245 Vay Vs

3

U.5. SIEVE NUMBERS

B 10

14

16

20 O 4

| HYDROMETER

50 gn 100 140 200

100 FITTT T e 1]

1§| T

95

T‘T“i;\ T 11

ac

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100 10

GRAIN SIZE IN MILLIMETERS

1 0.1

0.01

0.0

COBBLES GRAVEL

SAND

coarse | fine

coarse |

medium

fine

SILT OR CLAY

Specimen [dentification

Classification

LL | PL

Pl Cc Cu

® | 09-B98 38.5

D100

D50

D30 D10

%Gravel; %Sand

%Silt | %Clay

4.75

0.0 18.5

815

Percent Passing the Indicated Sieve

2" it 1" 3/4" | 3/8" | #4

#8 | #10

#16 | #20 | #30

#40 | #50 | #70

#100 | #7140 | #200

100

99.7

98.7

815

GRAIN SIZE DISTRIBUTION

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

e

Terracon Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephone; 713-890-8989
Fax: 713-880-8787
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U.5. SIEVE OPENING IN INCHES |

6 43 215 ags V234

U.5. SIEVE NUMBERS

| HYDROMETER

100 TR E T

+

95

90

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100 10

1
GRAIN SIZE IN MILLIMETERS

01

0.01

0.001

GRAVEL

SAND

COBBLES

coarse | fine

coarse I

medium

fine

SILT OR CLAY

Specimen Identification

Classification

LL | PL

Pl Cc Cu

@ | 09-B98 42.5

2100

D50

D30

D10

%Gravel| %Sand

%Silt | %Clay

4.75

0.0 3.8

91.2

Percent Passing the Indicated Sieve

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

#8

#10 | #16 | #20

#30

#40 | #50 | #70

#100 | #140 | #200

100

100

99.8

91.2

GRAIN SIZE DISTRIBUTION

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

Y,

Terracon Consultants, inc.
11588 Clay Road, Sufie 100
Houston, Texas 77043
Telephone: 713-690-808%
Fax: 713-690-8787
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U.S. SIEVE OPENING IN INCHES |

.8, SIEVE NUMBERS t

10 [} 30 50 a0 100140200

3 1218 50 30 4

HYDROMETER

6 43 245 lay R
100 T T

95

20

85

80

75

70

65

60

55

50

45

40

PERGENT FINER BY WEIGHT

35

30

25

20

15

10

100 10

Q1 0.01

1
GRAIN SIZE IN MiLLIMETERS

0.001

GRAVEL

SAND

COBBLES

cocarse |

fine

coarsel medium l fine

SIL.T OR CLAY

Specimen ldentification

Classification

LL

PL

Pl

Cc

Cu

® | 09-B98

48.5

D100

D50

D306

(BELY

%Gravel

%Sand

Yo5ilt

%Clay

9.5

0.106

153

42.8

41.8

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 | 84.7

84.1 83

41.8

GRAIN SIZE DISTRIBUTION

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

9 Project Number 92105186-B

Terracon Consultants, Inc.
11555 Clay Road, Suite 100
Houston, Texas 77043
Telephong: 713-690-8989
Fax: 713-690-8787

Page 96 of 103

EXHIBIT

A




SUMMARY TABLE OF LABORATORY TEST DATA

Project name: TO-0012 Pipeline Dredging, Volume IT, Atkinson Island, PA 16 Client: USACE, Galveston District [Terracon Project # : 92105186-B
Field tests Atterberg Limits Grain Size Analysis USCS Strength tests
Boring Depth pp | v lseral in | o1 | o1 Percent Pasing Sieve Symbol | we vd Direct Shear Test Unconfined Compression UU Triaxial Test CU Triaxial Test
34 |3/8") 4 | 8 |10 16 20| 30 | 40 | 50 | 70 | 100 ] 140 | 200 | (ASTM c | p [We |ya C | Wel| ya Cc | Wel| va C|l o | ¢ | ¢ [We |7a .
n | | e | o] %] %] % %] %] %% %] %] %] %% %] %] %] % %] 2D G e ot > [ % o] " Mot % [per] 7™ et 7% 1o ] ™ Mt T Tt [ 1 % [per] 00

(-2 9 CL** 12

2-4 11 50 17 33 100 | 97 | 95 92 58 CH 19

4-6 8 CH** 21

§5-8 18 CH** 25

8-10 14 CH** 17

10-12 13 46 16 30 100 ] 90 87 84 56 CL 22

12-14 12 CH** 23

14-16 10 100 | 100 98 90 31 SM* 22

16-18 12 SM** 29

18-20 7 CH** 25

20-22 8 42 14 28 100 ] 96 a5 85 48 SC 30

® 22-24 11 SO 26
] 24-206 13 39 13 26 100 | 100 100 95 56 CL 23
S | 2628 13 SM** | 44
28-30 4 SM#* 24

30-32 7 100 100] 100 100) 99 1 98 | 93 | 84 | 73 | 59 | 59 CH* 36

32-34 8 CH** 26

.34-36 9 CH** 33

36-38 6 CH** 24

38-40 7 100 100 9% 82 CH* 29

40-42 4 CH** 34

42-44 5 47 17 30 100 . 106 91 CL 52

44-46 B CLx* 28
46-48 6 CH** 57

48-50 6 23 19 4 100 ] 85 84 83 42 1 SC-SM 23

Q-2 27 SM** 4
2-4 27 SM** 12

4-6 32 100 83 F 60 | 47 [ 45 39 { 37 | 34 {131 | 27| 23| 19} 13 ] 13 SM* 11
6-8 25 SM** i5

8-10 10 Spxx i3

10-12 20 SpE= 3

12-14 16 100 | 64 51 27 4 SP* i3
14-16 18 Sp** 16

16-18 30 87 28 59 100 | 68 64 61 57 CH 31

18-20 18 CH** 43
20-22 11 CH** 34

& 22-24 12 CH** 48
=] 24-26 15 100 [ 106G ] 1001 160 | 100100 | 99 | 99 | 98 | 96 | 93 | 82 | 82 CH* 39
2 |26z 14 cH=*_ | 38
28-30 15 CH** 55

30-32 8 CH** 38
32-34 10 CH** 26
34-36 10 §2 20 53 104 100 100 99 CH 63
36-38 17 CH** 35
38-40 13 CH**# 62
40-42 10 CH** 60
42-44 1t 25 18 7 100 | 64 54 47 17 SC-SM 20
A44-46 10 SC-SM** | 24
46-48 12 SC-SM** | 20
48-50 10 100 | 51 A4 40 14 | SC-SM* 18
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