SWG 1836 BOR 08.18.918.GPJ TOLUNAY-WONG ENGINEERS.GDT 10/2/08

Hole No. 07-198

BORING LOG

DISTRICT

INSTALLATION

SHEET

1

OF 2 SHEETS

1. PROJECT

Galveston Channel and Pelican Island PA

7. ELEVATION OF HOLE

2. LOCATION (Coordinates or Station)
N=13698630 E=3301573

8. DATUM FOR ELEVATION

3. DRILLING AGENCY

9. ELEVATION OF GROUNDWATER

Dempsey (Geotest Engineering, Inc.) ¥ TOD: ¥ 24-HR:
4. LABORATORY TESTING AGENCY 70. DRILLING DATE and TIME
Tolunay-Wong Engineers, Inc. STARTED: COMPLETED:
5. DEPTH OF WATER 11. CLASSIFICATION REFERENCE
¥ TOD: Y 24-HR:
6. DEPTH OF HOLE 12. ENGINEER
40 ft
b4 HI.J > ﬁ E L /\'; ﬁ %
= 12 |2, FlG |6 | 2|2.|ce|%:|0c|2|ox|E8
LE 1 LE|%Q MATERIAL DESCRIPTION w 2 188| ~ |9E|28|5E| 35|25 |E8|8Y
Qa i = Ll 3 |0 & IETI2TI8E 155 335 %’Z ]
) 0] <§z =4 'c"r" %J é =5 o 7 ne
%] H_J =) O uZ.
7 FAT CLAY WITH SAND(CH), very stiff, gray,
- ¢ / W/ roots 1 3.50194.3|25.5
A
7 SANDY FAT CLAY(CH), stiff, gray, w/ roots,
7 7//, shell fragments & sand seams 2 2.00 3511 93 | 29 | 64 |68.8
| SILTY SAND(SM), very loose to loose, tan & 3 4 ]
5 | gray 8.3
. | -w/roots @ 4' - 5.5'
N 4 30.5
] | -w/ shell fragment below 8'
10 5 5 76.3
SILT WITH SAND(ML), medium dense, tan 5 o7 18.1
15 & gray, w/ shell fragments '
1) SILTY SAND(SM), loose, tan & gray, w/ shell 7 9 191
20— | fragments ‘
251 8 5 29.1
/| CLAYEY SAND(SC), very l00se [0 10056,
301 i gray, w/ shell fragments & sand seams ° 8 293) 27 | 18 | 9 1465
] ¢ 10 2 29.6
LEAN CLAY(CL), very soft, gray, w/ shell
7 Z fragments & sand seams 1 WoP 31.8
- FAT CLAY(CH), very soft, gray, w/ shell
/A fragments & sand seams 12 wor 19.2

ENG FORM: SWG 1836 BOR




Hole No. 07-198

BORING LOG

DISTRICT INSTALLATION

SHEET 2
OF 2 SHEETS

1. PROJECT

Galveston Channel and Pelican Island PA

7. ELEVATION OF HOLE

2. LOCATION (Coordinates or Station)
N=13698630 E=3301573

8. DATUM FOR ELEVATION

3. DRILLING AGENCY

9. ELEVATION OF GROUNDWATER

SWG 1836 BOR 08.18.918.GPJ TOLUNAY-WONG ENGINEERS.GDT 10/2/08

Dempsey (Geotest Engineering, Inc.) ¥ TOD: ¥ 24-HR:
4. LABORATORY TESTING AGENCY 10. DRILLING DATE and TIME
Tolunay-Wong Engineers, Inc. STARTED: COMPLETED:
5. DEPTH OF WATER 11. CLASSIFICATION REFERENCE
¥ TOD: ¥ 24-HR:
6. DEPTH OF HOLE 12. ENGINEER
40 ft
14 [
L i = z
p-d Q. > = w s . i
O o 2 — i E d i: =
LB |Zo ﬁgm,\%§ctc%;9tgt6§§8
LE | LE LD MATERIAL DESCRIPTION U £ 138| F |RE|28|RhE |35 |25 |Ea | 8¢
u o e~ L] S o~ & |ESID8 2853|195 1929,
i ) Sl =z |0 @ | z g% - i il R
& & & |o o o iz
o L.
SILTY SAND(SM), medium dense, gray, w/ 13 16
- shell fragments
- CLAYEY SAND(SC), medium dense, gray, 14 13
40 w/ shell fragments
45—
50—
55—
60 -
65—
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Particle Size Analysis - ASTM D 422

PERCENT COARSER
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GRAIN SIZE - mm.

Contract No. DACW64-03-D-0008, Task Order No. 0077

Client: United States Army Corps of Engineers
Project: Galveston Channel and Pelican Island PA
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GRAIN SIZE DISTRIBUTION TEST DATA 712212008
Client: United States Army Corps of Engineers
Project: Galveston Channel and Pelican Island PA

Contract No. DACW64-03-D-0008, Task Order No. 0077
Project Number: 08.18.918
Location: 07-198
Depth: 4-5.5
Material Description: Tan and gray SILTY SAND; grass roots
UsCs: SM
o

Sample Number: 3

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent -
" (grams) (grams) (grams) Size (grams) Finer
82.17 6.77 6.77 3"
0.75"
#4 6.80 100.0
#10 7.10 99.6
#20 7.63 98.9

TOLUNAY-WONG ENGINEERS, INC.

Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.4 1.2 80.1 81.7 18.3
Dqo D45 Dzo D3p Dsp Dgo Dgo Dgs Dgp Dgs
0.0768 0.0883 0.1169 0.1345 0.1868 0.2044 0.2236 0.2447
Fineness
Modulus
0.38




Particle Size Analysis - ASTM D 422

PERCENT COARSER
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GRAIN SIZE - mm.

Contract No. DACW64-03-D-0008, Task Order No. 0077

Project: Galveston Channel and Pelican Island PA
Project No.: 08.18.918

Client: United States Army Corps of Engineers
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Engineers, Inc.

Houston, Texas




GRAIN SIZE DISTRIBUTION TEST DATA

Client: United States Army Corps of Engineers
Project: Galveston Channel and Pelican Island PA

Contract No. DACW64-03-D-0008, Task Order No. 0077
Project Number: 08.18.918
Location: 07-198

Depth: 14-15.5

Sample Number: 5

Material Description: Tan and gray SILT with SAND; shell fragments

7/22/2008

USCS: ML
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) {grams) (grams) Size (grams) Finer
270.17 217.68 217.68 3"
0.75" 217.68 100.0
#4 217.82 99.7
#10 220.30 95.0
#20 223.35. 89.2
#40 225.14 85.8
#60 227.07 82.1
#100 227.40 81.5
#200 230.10 76.3
Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.3 0.3 4.7 9.2 9.5 234 76.3
D10 Dis D20 D30 Dso Dso Dgo Dgs Do Dgs
0.1228 0.3793 0.9566 1.9975
Fineness
Modulus
0.61

TOLUNAY-WONG ENGINEERS, INC.




PERCENT COARSER

GRAIN SIZE - mm.

Contract No. DACW64-03-D-0008, Task Order No. 0077

Project: Galveston Channel and Pelican Island PA
Project No.: 08.18.918

Client: United States Army Corps of Engineers

Particle Size Analysis - ASTM D 422
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GRAIN SIZE DISTRIBUTION TEST DATA 712212008
Client: United States Army Corps of Engineers
Project: Galveston Channel and Pelican Island PA
Contract No. DACW64-03-D-0008, Task Order No. 0077
Project Number: 08.18.918
Location: 07-198

Depth: 24-25.5 Sample Number: 7

Material Description: Tan and gray SILTY SAND; shell fragments

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) {grams) Size (grams) Finer
54.44 6.74 6.74 3"
0.75"
#4 6.74 100.0
#10 6.77
#20 6.94

TOLUNAY-WONG ENGINEERS, INC.

Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.1 0.5 80.3 80.9 19.1
D1g D15 D20 D30 Dsp Deo Dgo Dgs Dgo Dgs
0.0760 0.0879 0.1175 0.1358 0.1853 0.2008 0.2176 0.2359
Fineness
Modulus
0.35




Particle Size Analysis - ASTM D 422

PERCENT COARSER

UsCs

SM

Clay

% Fines
19.2
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Material Description

Fine
80.6

Gray SILTY SAND; shell fragments
Contract No. DACW64-03-D-0008, Task Order No. 0077

% Sand
Project No.: 08.18.918

Coarse| Medium
0.1

SOIL DATA

GRAIN SIZE - mm.
Project: Galveston Channel and Pelican Island PA

Client: United States Army Corps of Engineers

0.1

Fine
0.0
DEPTH

(ft.)

35-36.5

% Gravel

Coarse
0.0
SAMPLE
NO.
12

100
07-198

% +3"
0.0

Tolunay-Wong
Engineers, Inc.
Houston, Texas
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: United States Army Corps of Engineers
Project: Galveston Channel and Pelican Island PA

Contract No. DACW64-03-D-0008, Task Order No. 0077

Project Number: 08.18.918
Location: 07-198
Depth: 35-36.5

" Sample Number: 12

Material Description: Gray SILTY SAND; shell fragments

Uscs: SM
Material specification: (no specification envelope)
[ ' e i

7/22/2008

Dry Cumulative Cumulative
Sample Pan Sieve Weight Lower Upper Deviation
and Tare Tare Tare Weight Opening Retained Percent Spec. Spec. From
(grams) (grams) {grams) Size (grams) Finer Limit, % Limit, % Spec., %
258.57 179.64 179.64 3"
0.75"
#4 179.64 100.0
#10 179.68 99.9
#20 179.79 99.8
#40 179.79 99.8
#60 180.37 99.1
#100 208.53 63.4
#200 243.38 19.2
& :
Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.1 0.1 80.6 80.8 19.2
D1o D15 D20 D3p Dso Deo Dgo Dgs Dgo Dgs
0.0759 0.0888 0.1215 0.1422 0.1903 0.2044 0.2195 0.2358
Fineness
Modulus
0.38

TOLUNAY-WONG ENGINEERS, INC.




Project No. 08.18.918

Project: Galveston Channel and Pelican Island PA

SUMMARY OF LABORATORY TESTS

Client: United States Army Corps of Engineers

Contract No. DACW864-03-D-0008, Task Order No. 0077

. Water Dry - . Finerthan | Lab | Uc/UU. | Failure| Conf. .
B :{mg SaNmple D?f‘t))th Soil Description USCS |Content| Density lﬂﬁg:g Pﬂ?nsqtiltc mz:& #200 Sieve | Vane | Compr. | Strain | Pres. F_?;/l;;e
° o (%) | (pch) ) | sh | tsh | (%) | (psi)
21 40-42 Gray LEAN CLAY; sand seams CL 48.4 68.8
22 42-43.5 Gray and tan POORLY GRADED SAND with SILT; shell SP-SM 11.7
fragments
23 47-48.5 Gray and tan POORLY GRADED SAND with SILT; shell SP-SM 8.4
fragments
24 48.5-50 Gray and tan CLAYEY SAND; shell fragments SC
07-197 )
1 0-2 Gray LEAN CLAY with SAND; grass roots CL 27.7 89.3
2 2-4 Gray and brown FAT CLAY CH 37.9 78.0 79 24 55 97.4 1.03 34 Vertical shear
3 4-6 Gray and tan FAT CLAY; calcareous nodules CH 48.8 721
4 6-8 Reddish-brown FAT CLAY CH 34.6 82.1 96 28 68 95.8 0.92 5.0 60 degree
5 8-10 Reddish-brown FAT CLAY; calcareous and ferrous nodules | CH 36.6 85.2
6 10-12 Reddish-brown FAT CLAY; shell fragments and organics CH 37.1 84.3
7 12-14 Gray and brown FAT CLAY CH 67.8 60.1 110 28 82 99.2 0.61 1.3 Slickensided
8 14-16 Brown and gray FAT CLAY; shell fragments CH 58.0 64.6 0.67 4.2 Slickensided
9 16-18 Gray FAT CLAY; organics CH 74.2 58.1
10 18-20 Gray SANDY LEAN CLAY; ferrous nodules CL 30.7 90.4 40 20 20 56.1 0.34 5.4 Bulge
11 20-22 Tan and gray SANDY SILTY CLAY CL-ML| 305 101.9
12 22-23.5 Gray CLAYEY SAND; shell fragments SC 28.7
13 23.5-25.5 | Gray LEAN CLAY CL 32.8 76.3 40 20 20 93.1 0.26 8.7 | 15.0 |60 degree
14 256.5-27.5 1Gray SILTY SAND; shell fragments SM 30.0
15 27.5-29 Gray and tan SILTY SAND; shell fragments SM 30.6
16 32.5-34 Gray and tan POORLY GRADED SAND with SILT; shell SP-SM 6.6
fragments
17 36-38 Gray LEAN CLAY with SAND; shell fragments CL 28.5 92.4 42 18 24 82.7 0.49 9.2 Bulge
18 38-40 Gray SANDY SILTY CLAY CL-ML| 241 96.4
07-198
1 0-2 Gray FAT CLAY with SAND; tree roots CH 25.5 94.3
2 2-4 Gray SANDY FAT CLAY CH 35.1 93 29 64 68.8
3 4-5.5 Tan and gray SILTY SAND; grass roots SM 18.3
4 9-10.5 Tan and gray SILTY SAND; shell fragments SM 30.5
5 14-15.5 Tan and gray SILT with SAND; shell fragments ML 76.3
<] 19-20.5 Tan and gray SILTY SAND; shell fragments SM 18.1
7 24-25.5 Tan and gray SILTY SAND; shell fragments SM 19.1
8 29-30.5 Gray CLAYEY SAND; shell fragments SC 29.1
9 30.5-32 Gray CLAYEY SAND; shell fragments SC 29.3 27 18 9 46.5
10 32-33.5 Gray LEAN CLAY; shell fragments CL 29.6
11 33.5-35 Gray FAT CLAY; shell fragments CH 31.8

Our letters and reports are for the exclusive use of the CLIENT. This document shall not be reproduced, except in full, without our prior written approval.

TOLUNAY-WONG ENGINEERS, INC.




SUMMARY OF LABORATORY TESTS
Client: United States Army Corps of Engineers

Project No. 08.18.918

Project: Galveston Channel and Pelican Island PA
Contract No. DACW64-03-D-0008, Task Order No. 0077

. Water Dry Lo . Finer than | Lab | Uc/UU. | Failure| Conf. .
B :Inng Sa&nple Def?)th Soil Description USCS | Content| Density IL'?;:? Pﬂ?;tixtc f::;:( #200 Sieve| Vane | Compr. | Strain | Pres. F?;,[:;e
° ° ( (%) {pch) (%) (tsh) | (tsf) | (%) | (psi)
12 35-36.5 Gray SILTY SAND; shell fragmenis SM 19.2
13 38.5-40 Gray CLAYEY SAND; shell fragments SC
07-233
2 2.5-4 Gray FAT CLAY CH 157.0
3 4.5-6 Gray FAT CLAY CH 146.2 115 30 85 93.5
4 6.5-8 Gray FAT CLAY CH 139.9
5 8.5-10 Gray FAT CLAY CH 125.0
6 10.5-12 Gray FAT CLAY CH 136.0 119 30 89 95.4
7 12.5-14 Gray FAT CLAY CH 121.0
8 14.5-16 Gray FAT CLAY CH 120.3
9 16.5-18 Gray FAT CLAY CH 105.5 114 28 86 90.9
10 18-20 Gray SANDY LEAN CLAY CL 23.2 96.7 0.78 | 10.6 Bulge
11 20-22 Gray LEAN CLAY CL 26.1 98.5 33 16 17 96.3 Multiple shear
12 22-24 Tan and light gray LEAN CLAY CL 27.3 96.2 0.48 9.8
13 24-26 Gray LEAN CLAY CL 28.0 92.0 33 16 17 97.3 0.40 5.8 9.5 |Bulge
14 26-28 Tan and gray SANDY SILT; clay seams ML 27.3 93.6
15 28-30 Tan and gray LEAN CLAY CL 30 16 14 98.2
16 30-32 Tan and gray SANDY SILT; clay seams ML 27.1 93.8
17 32-34 Tan and brown LEAN CLAY CL 36.5 85.3 43 18 25 99.5 0.81 | 15.0 | 13.0 |[Bulge
18 34-35 Gray FAT CLAY; sand seans CH 33.0 87.4
07-234
2 2.5-4 Gray SANDY LEAN CLAY; shell fragments CL 51.0
3 4.5-6 Gray CLAYEY SAND: shell fragments SC 40.7 42 17 25 24.0
4 6.5-8 Gray SANDY LEAN CLAY; shell fragments CL 46.5 :
5 8-10 Tan and gray FAT CLAY CH 30.9 88.0 75 24 51 98.4 1.08 2.0 3.5 |Slickensided
6 10-12 Gray FAT CLAY; sand seams CH 20.6 102.5
7 12-14 Tan and gray SANDY SILT; clay seams ML 24.6 98.2 0.66 5.5 Vertical shear
8 14-16 Tan and gray LEAN CLAY CL 25.7 97.7 26 15 11 98.0 .
9 16-18 Gray and tan FAT CLAY; sand seams CH 30.3 92.2
10 18-20 Brown and gray SILTY CLAY with SAND CL-ML| 24.9 103.6 0.49 5.8 7.5 |Bulge
11 20-22 Tan and brown SILTY SAND; clay pockets SM 25.6 96.8
12 22-24 Gray and tan FAT CLAY; sand seams CH 27.2 93.8 0.81 3.3 Vertical shear
13 24-26 Tan and brown FAT CLAY CH 34.6 85.3 52 20 32 99.6 0.77 9.7 9.5 {Bulge
14 26-28 Gray FAT CLAY; sand seams CH 32.4 86.3
15 28-30 Gray FAT CLAY CH 31.2 86.7 0.98 8.1 Vertical shear
07-235
2 2.54 Gray FAT CLAY CH 84.9

Our letters and reports are for the exclusive use of the CLIENT. This document shall not be reproduced, except in full, without our prior written approval.

TOLUNAY-WONG

ENGINEERS, INC.
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