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April 20, 2009

HDR Engineering, Inc.
555 North Carancahua Street, Suite 1650
Corpus Christi, Texas 78478

Attention: Mr. Daniel Heilman, P.E.

SUBJECT: Letter Report
SUBSURFACE INVESTIGATION AND LABORATORY TESTING PROGRAM
FOR THE ANCHORAGE BASIN SAND SOURCE INVESTIGATION
Anchorage Basin Borrow Area

Galveston Island, Texas
RETL Job Number: G109112

Dear Mr. Heilman,

This report presents the results of a subsurface investigation and laboratory testing program for the
Anchorage Basin Sand Source Investigation. This study was conducted for HDR Engineering, Inc. in
support of the West Galveston Island End of Seawall Beach Nourishment Project. The results of this
laboratory testing program are to be found in the accompanying report, three copies which are being
transmitted herewith.

Authorization
The scope of work for this project was performed in accordance with RETL Proposal Number P121108A
dated January 26, 2009. The proposal was approved and incorporated into an HDR Engineering, Inc.

Geotech Subconsultant Agreement and was executed on February 26, 2009.

Purpose and Scope

The purpose of this exploration was to evaluate the soil conditions at the project location, perform
laboratory testing, as directed by representatives of HDR Engineering, Inc., and to generate grain size
distribution curves. The soil information will be applied by HDR Engineering, Inc. to determine the
viability of the Anchorage Basin as an alternative or supplemental borrow area to the South Jetty Borrow
Source.

The scope of the exploration and analysis included the subsurface exploration, field and laboratory testing
and preparation of this report.
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April 20, 2009 ANCHORAGE BASIN SAND SOURCE INVESTIGATION
Attn.: Mr. Daniel Heilman, P.E. Anchorage Basin
RETL Job No.: G109112 Galveston Island, Texas

The scope of services did not include an environmental assessment. Any statements in this report
regarding odors, colors, unusual or suspicious items or conditions are strictly for the information of the
client.

General

The exploration of the subsurface conditions reported herein are considered sufficient in detail and scope
to form a reasonable basis for the evaluation of the soil conditions within the Anchorage Basin as an
alternative or supplemental borrow area to the South Jetty Borrow Source.

The Geotechnical Engineer states that the findings, recommendations, specifications or professional
advice contained herein have been presented after being prepared in a manner consistent with that level of
care and skill ordinarily exercised by reputable members of the Geotechnical Engineer’s profession
practicing contemporaneously under similar conditions in the locality of the project. RETL operates in
general accordance with “Standard Practice for Minimum Requirements for Agencies Engaged in the
Testing and/or Inspection of Soil and Rock as Used in Engineering Design and Construction, (ASTM D
3740).” No other representations are expressed or implied, and no warranty or guarantee is included or
intended.

This report has been prepared for the exclusive use of HDR Engineering, Inc. for the specific purpose of
the Anchorage Basin Sand Source Investigation.

Scope of Field Exploration

The field exploration included reconnaissance of the project site and obtaining vibracore soil samples.
During the sample recovery operations, the soils encountered were classified and recorded on boring logs
in accordance with “Standard Guide for Field Logging of Subsurface Exploration of Soil and Rock,
(ASTM D 5434).”

A vessel equipped with a platform configured with a 3-point mooring system and a mechanized A-frame
for handling the vibratory corer was utilized to access the boring locations. The borings were performed
using a Model 1500 vibratory corer (VC) equipped with a 20-foot long core barrel and was equipped with
a Lexan core liner in which the sediment sample was recovered.

Thirty borings were performed for the purpose of determining the geotechnical properties of the
subsurface soils at the site. All work for this project was performed at elevations ranging from -22-feet to
-36-feet NAVD. HDR Engineering, Inc. determined the number, depth and location of the borings. Ocean
Surveys, Inc., a subcontractor to RETL, performed the boring operations. The sample locations were
recorded using State Plane NAD 83, Texas South Central Zone map datum. The sample identification and
GPS Coordinates at the sample locations are provided in the table below:
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April 20, 2009
Attn.: Mr. Daniel Heilman, P.E.
RETL Job No.: G109112

ANCHORAGE BASIN SAND SOURCE INVESTIGATION

BORING NO. GPS COORDINATES
Northing (Ft.) Easting (Ft.)
AA-01 13,697,653 3,316,595
AA-02 13,698,267 3,316,725
AA-03 13,698,824 3,316,993
AA-04 13,699,436 3,317,401
AA-05 13,700,293 3,317,717
AA-06 13,697,692 3,317,372
AA-07 13,697,972 3,317,029
AA-08 13,698,396 3,317,267
AA-09 13,698,183 3,317,733
AA-10 13,698,835 3,317,844
AA-11 13,699,483 3,318,163
AA-12 13,700,304 3,318,392
AA-13 13,698,028 3,318,672
AA-14 13,698,747 3,318,773
AA-15 13,699,240 3,318,962
AA-16 13,699,918 3,319,141
AA-17 13,698,322 3,319,855
AA-18 13,699,496 3,319,957
AA-19 13,700,406 3,320,164
AA-20 13,698,014 3,320,905
AA-21 13,698,958 3,321,049
AA-22 13,700,020 3,321,179
AA-23 13,698,522 3,321,488
AA-24 13,698,450 3,322,163
AA-25 13,699,095 3,322,545
AA-26 13,699,510 3,322,110
AA-27 13,699,532 3,323,082
AA-28 13,700,599 3,324,100
AA-29 13,700,790 3,322,827
AA-30 13,700,597 3,325,148

LABORATORY TESTING PROGRAM

Anchorage Basin
Galveston Island, Texas

In addition to the field investigation, a laboratory testing program was conducted to determine additional
pertinent engineering characteristics of the subsurface materials necessary in analyzing the behavior of the

subsurface soils for the proposed project.
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April 20, 2009 ANCHORAGE BASIN SAND SOURCE INVESTIGATION
Attn.: Mr. Daniel Heilman, P.E. Anchorage Basin
RETL Job No.: G109112 Galveston Island, Texas

Selected samples were subjected to percent material finer than the #200 sieve and sieve analysis of fine
and course aggregates (ASTM C 136).

All phases of the laboratory testing program were conducted in general accordance with the applicable
ASTM Specification. The results of this test are to be found on the test reports provided as attachments to
this report.

The grain size distribution curves were created using the data obtained from the sieve analysis of fine and
course aggregates (ASTM C 136). The phi values were obtained from the grain size distribution curves
and utilized to determine the following statistical values:

Median = p0
2
Mean = (@34 + @so + grs)
3
Sorting 6 = P —gre + e
4 6.6
GENERAL COMMENTS

General Comments

The Geotechnical Engineer states that the findings or professional advice contained herein, have been
presented after being prepared in accordance with generally accepted professional engineering practice in
the fields of foundation engineering, soil mechanics and engineering geology. No warranties are implied
or expressed.

Pursuant to instructions, no further testing or analysis have been performed. Unless notified, the soil
samples will be disposed of 3-months after issuance of this report. We appreciate the opportunity to

provide our services to you on this project. If you have any questions or comments, please contact us at
(361) 883-4555.

Sincerely,

“) / ,///../
AN {"ﬁ";(,é’
Christopher A. Rock, P.E.

Branch Manager

Attachments: Boring Location Plan
Sieve Analysis of Fine and Course Aggregates, (ASTM C 136) Summary Sheets
Grain Size Distribution Curves
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- Geotechnical Engineering
- Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.

SAMPLE ID.:

AA-01

DESCRIPTION: Anchorage Basin Borrow Source Area

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

-38' to -39' NAVD

. 29.60
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -38' to -39' NAVD
#10 100.00
418 37.43
435 17.06
460 10.97
470 9.17
100 476
120 271
4170 0,95
4200 0.69
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN 30
SIZE (mm)
MEAN GRAIN SIZE
0.84
{mm)
SORTING (o) 0.68

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



* Geotechnical Engineering
+ Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-02
DESCRIPTION: Anchorage Basin Borrow Source Area

PERCENT SHELIL BY WEIGHT (BASED ON #10 SIEVE)
-22' to -23' NAVD -24' to -25' NAVD -27" to -28' NAVD -29' to -30’ NAVD
62.20 46.80 20.56 22,95
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -22' to -23' NAVD -24" to -25' NAVD -27" to -28' NAVD -29' to -30' NAVD
#10 100.00 100.00 160.00 100.00
#18 N/A 27.49 68.63 66.09
#35 N/A 11,94 60.99 59.34
#60 N/A 6.67 58.05 35.30
#70 N/A 5.24 56.43 52.93
#100 N/A 3.27 46.89 33.36
#120 N/A 251 41.88 19.33
#170 N/A 2.02 38.33 10.51
#200 N/A 1.88 37.53 8.86
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) N/A 1.80 0.18 0.19
MEAN GRAIN SIZE N/A 1.05 N/A 0.28
(mm)
SORTING (o) N/A 0.50 N/A N/A

*AA-02; -22' to -23' NAVD was only passed through the #10 sieve.
*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




+ Geotechnical Engineering
- Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation

CLIENT:
BORING ID.:

HDR Engineering, Inc.
AA-03

DESCRIPTION: Anchorage Basin Borrow Source Area

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

-30° to -31' NAVD

-33' to -34' NAVD

-36' to -37' NAVD

0.52 0.14 0.55
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -30' to -31' NAVD -33' to -34' NAVD -36' to -37' NAVD

410 100.00 100.00 100.00

#18 98 .86 99.53 99.00

#35 98.13 99.25 08.56

£60 97.41 98.88 97.78

#70 96.85 98.39 96.67

#100 92.82 90.85 67.32

#120 81.78 72.05 43.12

#170 61.66 48.20 18.91

#200 55.17 43.91 14.09

STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) N/A 0.09 0.14
MEAN GRAIN SIZE N/A /A 013
(mm)
SORTING (o) N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




+ Geotechnical Engineering
+ Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation

CLIENT: HDR Engineering, Inc,
BORING ID.: AA-03
DESCRIPTION: Anchorage Basin Borrow Source Area
I PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
| -39 to-40' NAVD -42' to -43' NAVD -45' to -46' NAVD
{ 5.29 0.07 0.16
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -39' to -40' NAVD -42' to -43' NAVD -45' to -46' NAVD
410 100.00 100.00 100.00
#18 91.52 99.78 99.59
#35 89.74 99,64 99.24
#60 88.36 99.25 98.46
#70 86.96 98.61 96.84
#100 73.12 89.69 29.99
#120 61.46 73.00 13.49
#170 50.59 54.20 4.43
#200 48.04 50,03 2,98
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.08 0.07 0.17
MEAN GRAIN SIZE N/A N/A 017
(mm)
SORTING (o) N/A N/A 0.30

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




- Geotechnical Engineering
+ Construction Materials Testing

PROJECT NAME:
CLIENT:
BORING ID.:
DESCRIPTION: Anchorage Basin Borrow Source Area

Anchorage Basin Sand Source Investigation
HDR Engineering, Inc.
AA-04

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
26027 | 3210-33 | 3510-36 | -38t0-39 | 40 to-4l'
NAVD NAVD NAVD NAVD NAVD
N/A 0.01 0.11 0.00 0.02
\STM ~ % FINER BY WEIGHT AFTER REMOVING SHELL
3627 | 33 | 3536 | 38030 | 40 to AT
MESH NAVD NAVD NAVD NAVD NAVD
410 N/A 100.00 100.00 100.00 100.00
8 N/A 99.96 99.64 59.97 99.95
#35 N/A 99.92 99.05 99.89 99.88
760 NA 99.68 95.48 98.71 59.75
770 NA 97.85 80.15 93.92 99.62
#100 N/A 27.90 17.11 2851 96.19
#120 A 1135 7.96 8.98 87.46
¥170 A 3.08 470 1.99 79.73
#200 8210 | 180 102 125 77.00
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE () N/A 0.17 0.18 0.18 N/A
MEAN GRAIN SIZE N/A 0.17 0.18 0.17 N/A
(mm)
SORTING (o) N/A 0.24 030 0.19 N/A

*AA-04; -26' to -27' NAVD was only passed through the -#200 sieve.

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




* Geotechnical Engineering
+ Construetion Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-05
DESCRIPTION: Anchorage Basin Borrow Source Area

PERCENT SHELL BY WEIGHT (BASED ON #16 SIEVE)
26' to-27' NAVD | -29' to-30' NAVD | -31'to-32' NAVD | -33' to -34' NAVD
0.55 0.08 21.02 1.80
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH 26' to 27 NAVD | 29 to-30' NAVD | -31 t0-32 NAVD | -33' fo-34' NAVD
#10 100.00 100.00 100.00 100.00
418 9920 99.08 72.95 97.61
#35 98.78 98.90 68.22 97.17
#60 97.73 9825 59.44 95.81
470 97.22 96.82 50.66 91.97
#100 9531 88.63 3528 58.85
#4120 90.80 82.13 30.27 4331
#170 80.06 72.82 24.22 35.42
#200_ 78,39 68.80 21.15 33.98
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) N/A N/A 0.21 0.15
MEAN GRAIN SIZE N/A N/A N/A N/A
(mm)
SORTING (a) N/A N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



+ Geotechnical Engineering
» Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-05
DESCRIPTION: Anchorage Basin Borrow Source Area
I PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE) I
I -36' to -37' NAVD -39' to -40' NAVD -42' to -46' NAVD i
( 0.18 0.02 j 0.00 I
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -36' to -37' NAVD -39' to -40' NAVD -42" to -46' NAVD
#10 100.00 100.00 100.00
#18 99,53 99.86 99.93
#35 99.32 99,78 99.81
#60 98.96 99.52 99.40
#70 98.08 99.11 99.01
#100 70.84 49.48 63.99
#120 55.44 28.71 38.64
#170 47.06 15.69 22.51
#200 45.45 14.24 19.41 ]
STATISTICS (EXCLUDING SHELL) ]
MEDIAN GRAIN
SIZE (mm) 0.11 0.16 0.15
MEAN GRAIN SIZE N/A 0.14 N/A
(mm)
SORTING (o) N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



+ Geotechnical Engineering
« Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-06
DESCRIPTION: Anchorage Basin Borrow Source Area

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

-26" to -27' NAVD -29" to -30' NAVD -31' to -32' NAVD -33' to -34' NAVD

58.88 16.77 0.00 0.29
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH 26" to -27 NAVD | -39 t0 -30' NAVD | -31"to-32' NAVD | -33 to-34' NAVD
#10 100.00 100.00 100.00 100.00
#18 N/A 73.31 99.80 99.47
#35 N/A 63.48 99.51 99.22
#60 N/A 50.66 99,02 98.45
#70 N/A 40,98 98.61 96.89
#100 N/A 16.82 52.40 40.75
#120 N/A 8.98 35.23 22.84
#170 N/A 4.85 27.12 13.80
#200 N/A 4.30 25.94 12.26
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) N/A 0.26 0.15 0.17
MEAN GRAIN SIZE N/A 0.35 N/A 0.15
(mm)
SORTING (o) N/A 1.19 N/A N/A

*AA-06; -26' to -27' NAVD was only passed through the #10 sieve.
*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-07
DESCRIPTION: Anchorage Basin Borrow Source Area

- Geotechnical Engineering
« Construction Materials Testing

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
26' t0 27 | 29 to 30 | -32' to-33' | -34' to-35' | -35 f0-36
NAVD NAVD NAVD NAVD NAVD
.72 4.46 3.89 20.73 0.00
e ~ % FINER BY WEIGHT AFTER REMOVING SHELL
36 T0 27 | 2016307 | 321033 | 34035 ] 35 to 36
MESH NAVD NAVD NAVD NAVD NAVD
#10 100.00 100.00 100.00 100.00 100.00
mre N/A 88.72 90.74 67.05 99.98
435 N/A 7521 79.74 5727 99.91
60 N/A 5327 57.46 44.68 99.69
#70 N/A 4434 43.65 38.68 99.26
4100 N/A 20.04 19.20 23.96 60.02
4120 N/A 14.00 8.57 15.77 3001
7170 N/A 7.22 3.20 10.00 14.00
7200 N/A 6.25 300 935 1138
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) N/A 0.25 0.25 0.30 0.16
MEAN GRAIN SIZE N/A 0.30 0.30 0.34 0.15
(mm) :
SORTING (o) N/A N/A 1.12 N/A N/A

*AA-07;-26'to -27' NAVD was only passed through the #10 sieve.
*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



- Geotechnical Engineering
- Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-08
DESCRIPTION: Anchorage Basin Borrow Source Area

| PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

| -30'to-31' NAVD -33' to -34' NAVD -36' to -37' NAVD
i 25.33 0.46 2.16
ASTM " % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -30’ to -31' NAVD -33' to -34' NAVD -36' to -37' NAVD
#10 100.00 100.00 100.00
#18 N/A 99.26 96.09
#35 N/A 99.06 94.42
#60 N/A 98.57 91.61
#70 N/A 97.45 82.85
#100 N/A 29.49 46.51
#120 N/A 3.93 33.71
#170 N/A 3.24 24.71
#200 N/A 3.04 22.35
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (onm) N/A 0.17 0.17
MEAN GRAIN SIZE N/A 017 N/A
(mm)
SORTING (o) N/A 0.21 N/A

*AA-08; -30' to -31' NAVD was only passed through the #10 sieve.
*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



« Geotechnical Engineering
- Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc,

BORING ID.: AA-08

DESCRIPTION: Anchorage Basin Borrow Source Area

ﬂ PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

| -39 to-40' NAVD -41' to -42' NAVD -42" to -43' NAVD
i 0.26 9.39 N/A
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -39' to -40' NAVD -41' t0 -42' NAVD -42' to -43' NAVD
#10 100.00 100.00 N/A
#18 99.48 84.38 N/A
#35 99.26 77.77 N/A
#60 98.58 71.31 N/A
#70 96.95 68.49 N/A
#100 63.89 57.52 N/A
#120 41,45 50.99 N/A
#170 23.82 40.44 N/A
_#200 18.72 40.20 75.80
- STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.15 0.13 N/A
MEAN GRAIN SIZE N/A N/A N/A
(mm)
SORTING (o) N/A N/A N/A

*AA-08; -42' to -43' NAVD was only passed through the -#200 sieve.
*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-09
DESCRIPTION: Anchorage Basin Borrow Source Area

* Geotechnical Engineering
+ Construction Materials Testing

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

-32' to -33" -33' to -34' -34' to -35' 36'to-37' | -38 to -39
NAVD NAVD NAVD NAVD NAVD
25.83 10.03 0.22 0.15 1.19
\STM % FINER BY WEIGHT AFTER REMOVING SHELL
VESH 32" to -33' 33" to -34' 34" to -35' 36'to-37 | -38' to -39'
NAVD NAVD NAVD NAVD NAVD
410 100.00 100.00 100.00 100.00 100.00
4138 N/A 85.17 99.66 99.72 97.89
435 N/A 79.80 99.49 99.50 97.18
#60 N/A 74.59 98.94 98.98 95.94
#70 N/A 72.05 98.08 98.16 92.76
#100 N/A 55.8] 58.32 44.00 20.49
#120 N/A 48.04 39.44 28.66 9.27
#170 N/A 42.38 29.63 19.90 425
#200 N/A 36.50 27.65 17.70 3.70
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) N/A 0.13 0.15 0.17 0.18
MEAN GRAIN SIZE N/A N/A N/A N/A 0.18
(mm)
SORTING (o) N/A N/A N/A N/A 0.30

*AA-09; -32' to -33' NAVD was only passed through the #10 sieve.
*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




« Geotechnical Engineering
« Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-10
DESCRIPTION: Anchorage Basin Borrow Source Area
PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE) |
-30' to -31' NAVD -31" to -32' NAVD -32' to-33' NAVD |
4.57 3.02 _ 0.74 |
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -30' to -31' NAVD -31' to -32' NAVD -32' t0 -33' NAVD
#10 100.00 100.00 100.00
#18 89.98 94.89 98.87
#35 80.49 91.89 98.50
#60 60.45 78.96 98.02
#70 4921 64.95 97.48
#100 40.92 24.44 86.43
#120 39.07 14.50 56.19
#170 37.96 11.10 39.17
#200 37.79 10.81 35.96
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.16 0.18 0.12
MEAN GRAIN SIZE N/A 0.1 N/A
(mm)
SORTING (o) N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations,



* Geotechnical Engineering
+ Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.

BORING ID.: AA-10

DESCRIPTION: Anchorage Basin Borrow Source Area

Il PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

[ -34'to-35' NAVD -35' to -36' NAVD -38' to -39' NAVD
[ 0.25 3.71 0.43
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -34' to -35' NAVD -35' to -36' NAVD -38' to -39' NAVD
#10 100.00 100.00 100.00
#18 99.56 93.91 99.40
#35 99.40 92.34 99.36
#60 98.96 90.75 99.21
#70 97.96 88.52 98.76
#100 63.78 37.68 85.96
#120 47.05 14.96 74.57
170 37.91 247 67.53
#200 36.11 0.40 | 66.81
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.14 0.18 N/A
MEAN GRAIN SIZE N/A 017 N/A
(mm)
SORTING (o) N/A 0.81 N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




- Geotechnical Engineering
- Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-11
DESCRIPTION: Anchorage Basin Borrow Source Area

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
2§ 029 | 30te-31' | 3't0-32 | 33to-34' | -36 to-37
NAVD NAVD NAVD NAVD NAVD
0.19 0.12 0.08 0.00 0.00
\STM % FINER BY WEIGHT AFTER REMOVING SHELL |
2020 | 30 te3' | B to3T | 33034 | -36 037
MESH NAVD NAVD NAVD NAVD NAVD
410 100.00 100.00 100.00 100.00 100.00
#18 99.45 99.82 99.82 99.97 100.00
#35 98.62 99.78 99.60 99.86 99.90
%60 94.72 99.43 98.89 99.43 08.82
#70 89.78 98.37 97.33 96.58 94.13
#100 78.43 86.52 4734 3435 23.06
#120 73.60 68.61 29.50 21.36 8.74
#170 67.75 52.79 22.09 16.41 2.34
#200 61.64 47.19 2049 14.77 1.65
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) N/A 0.08 0.17 0.17 0.18
MEAN GRAIN SIZE N/A N/A N/A 0.14 0.18
(mm)
SORTING (o) N/A N/A N/A N/A 0.25

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



PROJECT NAME:
CLIENT: HDR Engineering, Inc.

BORING ID.:

Anchorage Basin Sand Source Investigation

AA-12

DESCRIPTION: Anchorage Basin Borrow Source Area

+ Geotechnical Engineering

+ Construction Materials Testing

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

26' to -27' NAVD | -27' to -28' NAVD | -29'to-30' NAVD | -32'to-33' NAVD
2.93 0.33 0.98 1.09
ASTM 3 % FINER BY WEIGHT AFTER REMOVING SHELL
MESH 36 to 27 NAVD | 27 t0-28' NAVD | -29' to-30' NAVD | -32' to-33' NAVD
#10 100.00 100.00 100.00 100.00
#18 95.36 99.20 98.37 98.70
435 89.97 98.97 97.74 98.55
#60 60.37 98.33 96.96 98.07
#70 32.48 97.32 96.22 97.06
4100 11.33 87.59 93.23 41.58
#120 4.76 80.24 90.43 22.62
#170 1.93 75.08 85.86 10.17
#200 1.53 73.04 82.50 7.91
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.22 N/A N/A 0.17
MEAN GRAIN SIZE 0.4 N/A N/A o.15
(mm})
SORTING (o) 0.67 N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




+ Geotechnical Engineering
- Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-13
DESCRIPTION: Anchorage Basin Borrow Source Area
PERCENT SHELL BY WEIGHT (BASED ON #1{ SIEVE)
-32' to -33' -34' to -35' -35" to -36' -37' to -38' -40' to -41'
NAVD NAVD NAVD NAVD NAVD
12,15 4.65 0.01 0.38 0.15
ASTM % FINER B;'i' WEIGHT AFTER REMOVING SHELL
-32' to -33' -34' to -35' -35" to -36' -37' to -38' -40' to -41'
MESH NAVD NAVD NAVD NAVD NAVD
#10 100.00 100.00 100.00 100.00 100.00
#18 79.37 90.31 99.92 99.42 89.59
#35 67.10 83.72 99.79 99.29 99.38
#60 43.35 67.44 99,34 98.90 98.78
#70 28.25 50.65 08.49 98.03 97.23
#100 10.10 23.45 55.94 42.46 39.74
#120 5.66 15.35 31.73 21,53 19.20
#170 2.42 11.45 22.01 10.85 8.00
#200 1.92 ___10.70 18.83 8.33 5.21
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.28 021 0.16 0.17 0.17
MEAN GRAIN SIZE 0.44 0.25 N/A 0.16 0.16
(mm)
SORTING (o) 1.24 N/A N/A N/A 0.38

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




PROJECT NAME:
CLIENT:
BORING ID.:
DESCRIPTION: Anchorage Basin Borrow Source Area

+ Geotechnical Engineering

- Construction Materials Testing

Anchorage Basin Sand Source Investigation

HDR Engineering, Inc.
AA-14

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

-30' to -31' NAVD

~31' to -32' NAVD

-33' to -34' NAVD

2.78 0.19 16.48
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -30' to -31' NAVD -31' to -32' NAVD -33' to -34' NAVD
#10 100.00 160.00 100.00
#18 95.72 99.57 82.31
435 93.64 99.52 7222
#60 86.66 99.11 60.18
#70 79.27 08.12 57.34
#100 50.83 38.32 41.55
#120 43.68 18.75 3221
#170 39.73 9.92 26.96
4200 38.69 8.34 25.55
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.15 0.17 0.18
MEAN GRAIN SIZE N/A 016 N/A
(mm)
SORTING (o) N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




+ Geotechnical Engineering
- Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-14
DESCRIPTION: Anchorage Basin Borrow Source Area
PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
-35' to -36' NAVD .38 to -39' NAVD -41' to -42' NAVD
0.74 0.27 0.87
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -35' to -36' NAVD -38' to -39' NAVD -41' to -42' NAVD
#10 100.00 100.00 100.00
#18 98.68 99.43 98.55
#35 98.23 99.14 98.19
#60 97.30 98.56 97.51
#70 95.49 9721 96.26
#100 26.94 41,99 53.84
#120 12.64 23.22 31.36
#170 6.15 15.89 18.69
w00 5.53 14,83 16.26
_—"— STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.17 0.17 0.15
MEAN GRAIN SIZE 0.17 0.15 N/A
(mm)
SORTING (o) N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calcuiations.




+ GGeotechnical Engineering
+ Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-15
DESCRIPTION: Anchorage Basin Borrow Source Area
PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
=30' to -31' NAVD -31' to -32' NAVD -33' to -34' NAVD
0.18 0.46 1.69
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH . -36' to -31' NAVD -31' to -32' NAVD -33' t0 -34' NAVD
#10 N 100.00 100.00 100.00
#18 99.49 99.23 97.51
#35 98.87 98.92 56.82
#60 96.01 97.80 95.74
#70 84.61 94,27 92.94
#100 26.70 57.36 47.80
#120 13.73 48.74 28.02
#170 7.68 43,13 22.36
#200 6.42 40.84 21.54
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) .17 0.14 0.17
MEAN GRAIN SIZE 0.17 N/A N/A
(mm)
SORTING (o) N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




+ Geotechnical Engineering
+ Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation

CLIENT: HDR Engineering, Inc.
BORING ID.; AA-15
DESCRIPTION: Anchorage Basin Borrow Source Area
PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
-36' to -37' NAVD -39" to -40' NAVD -42' to -43' NAVD
1.05 3.61 0.04
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -36' to -37' NAVD -39' to -40' NAVD -42' to -43' NAVD
#10 100.00 100.00 100.00
#18 98.31 94.93 99.91
#35 97.94 93.07 99.84
#60 97.09 84.55 99.43
#70 93.51 66.40 87.13
#100 54.94 21.70 21.03
#120 42,23 11.08 10.49
#170 35.17 7.28 6.41
#200 33.32 6.80 5.74
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.15 0.19 0.18
MEAN GRAIN SIZE N/A 0.19 0.18
(mm) :
SORTING (o) N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



- Geotechnical Engineering
- Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-16
DESCRIPTION: Anchorage Basin Borrow Source Area

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
-28' to -29' NAVD -30' to -31' NAVD -32' to -33' NAVD
0.00 0.17 ] 0.49
[ ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -28' to -29' NAVD -30' to -31' NAVD -32 10 -33' NAVD

410 - 100.00 100.00 100.00

#18 100.00 99.75 99.12

#35 99.97 99.66 98.82

#60 99.85 99.31 98.43

#70 99.68 98.65 97.75

#100 88.14 54.01 89.16

#120 48.85 34.65 8028

#170 25.65 23.40 73.34

4200 18.71 20.79 72.13

STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE () 0.13 0.15 N/A
MEAN GRAIN SIZE N/A /A /A
(mm)
SORTING (o) N/A N/A N/A

#*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



+ Geotechnical Engineering
- Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-16
DESCRIPTION: Anchorage Basin Borrow Source Area
| PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE) |
| -34'to-35' NAVD -36' to -37' NAVD -39' to -40' NAVD
I 0.00 0.07 6.50
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -34' to -35' NAVD -36' to -37' NAVD -39" to -40' NAVD
#10 100.00 100.00 100.00
#18 100.00 99.85 90.86
#35 99.98 99.70 88.34
#60 89.80 99.44 80.20
#70 99.44 99.15 63.78
#100 74.51 78.63 20.33
#120 54.25 54.92 8.85
#170 38.84 39.20 2.99
#200 34.63 35.56 1.95
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.13 0.12 0.19
MEAN GRAIN SI1ZE N/A N/A 0.20
(mm)
SORTING (o) N/A N/A 0.71

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




* Geotechnical Engineering
« Constroction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-17
DESCRIPTION: Anchorage Basin Borrow Source Atrea
PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
-31' to -32' -33" to -34' -34' to -35' -37' to -38' -40' to -41'
NAVD NAVD NAVD NAVD NAVD
0.07 3.57 0.18 0.18 0.00
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -31' to -32' -33' to -34' -34' to -35' -37' to -38' -40' to -41'
NAVD NAVD NAVD NAVD NAVD
#10 100.00 100.00 100.00 100.00 100.00
#18 99.72 94.00 99.53 99.64 99.98
#35 99,02 91.47 69.26 99.44 99.89
#60 93.58 86.25 98.73 93.89 99.66
#70 73.49 74.26 97.94 97.86 99.34
#100 2295 34.04 65.38 3993 65.35
#120 11.42 2441 40.99 20.93 40.24
#170 4,21 19.37 23.22 11.69 22,62
#200 3.13 18.26 18.46 10.03 18.96
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.19 0.18 0.14 0.16 0.14
MEAN GRAIN SIZE 0.18 N/A N/A 0.15 N/A
(mm)
SORTING (o) 0.37 N/A N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




+ Geotechnical Engineering
+ Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc,
BORING ID.: AA-18
DESCRIPTION: Anchorage Basin Borrow Source Area
PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
-3¢' to -31" -33' to -34' -35' to -36' -37" to -38' -39' to -40'
NAVD NAVD NAVD NAVD NAVD
0.33 0.13 0.92 0.04 0.03
ST™ % FINER BY WEIGHT AFTER REMOVING SHELL
&ESH 30 to 31 | 33'to34 | -35t0-36' | 37 to-38 | -39'to -40'
NAVD NAVD NAVD NAVD NAVD
#10 100.00 100,00 100.00 100.00 100.00
#18 9947 99,72 98.20 99.88 99.92
#35 9923 99.39 96.64 99.61 99.87
#60 98.62 97.91 92.16 99.22 95.69
#70 97.22 94.66 88.18 98.30 9922
#100 29.15 28.94 59.31 64.78 41.17
#120 11.76 10.88 42.55 48.43 18.25
#170 3.80 1.70 32.13 37.17 5.28
#200 2.65 1.05 30.51 34,93 328
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.17 0.17 0.14 0.14 6.17
MEAN GRAIN SIZE 0.17 0.17 N/A N/A 0.16
(mm)
SORTING (o) 0.25 0.24 N/A N/A 0.33

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




: Geotechnical Engineering
- Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-19
DESCRIPTION: Anchorage Basin Borrow Source Area

(l PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

I 28" to -29' NAVD -30' to -31' NAVD -33' to -34' NAVD
i 0.12 0.42 0.25
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -28' to -29' NAVD -30" to -31' NAVD -33' to -34' NAVD
#10 100.00 100.00 100.00
#18 99.77 99,20 99.43
#35 99.59 98.93 99.08
#60 99.19 98.55 98.19
#70 98.58 98.00 95.53
#100 87.41 90.89 37.89
#120 76.89 84.88 18.92
#170 59.27 78.48 10.03
#200 41.80 74.81 8.68
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.08 N/A 0.16
MEAN GRAIN SIZE N/A N/A 015
{(mm)
SORTING (o) N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



+ Geotechnical Engineering

» Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-19
DESCRIPTION: Anchorage Basin Borrow Source Area
PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
-34' to -35' NAVD -37' to -38' NAVD -39' to -40' NAVD -41' to -42' NAVD
N/A 0.12 0.27 2.56
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -34' ta -35' NAVD -37' to -38' NAVD -39" to -40' NAVD -41" to -42' NAVD
#10 N/A 100.00 100.00 100.00
#18 N/A 99.76 99.65 96.54
#35 N/A 99.67 09.61 96.00
#60 N/A 99.44 99.40 9523
#70 N/A 99.09 98.18 92.73
#100 N/A 84.58 24,88 52.87
#120 N/A 65.99 10.90 35.86
#170 N/A 55.13 5.90 2591
#200 92.90 52.44 5.23 24.52
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) N/A N/A 0.17 0.15
MEAN GRAIN SIZE N/A N/A 0.17 N/A
(mm)
SORTING (5) N/A N/A N/A N/A

*AA-19; -34' to -35' NAVD was only passed through the -#200 sieve.

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




PROJECT NAME: Anchorage Basin Sand Source Investigation

CLIENT: HDR Engineering, Inc.

BORING ID.:

AA-20

DESCRIPTION: Anchorage Basin Borrow Source Area

« Geotechnical Engineering
« Construction Materials Testing

( PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

[ -32" to -33' NAVD

-35' to -36' NAVD

-38' to -39' NAVD

-40' to -41' NAVD

I 16.46

0.03 0.00 0.05
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH 3700 33 NAVD | 35 1036 NAVD | -38' t0 39 NAVD | -40' to -41' NAVD
10 100.00 100.00 100.00 100.00
418 78.06 99.89 100.00 9987
435 73.88 99.80 99.95 99.70
#60 65.43 99.64 99.81 98.65
70 5781 99.45 99.57 87.62
4100 19.82 73.90 78.02 23.79
4120 11.92 51.90 56.54 11.94
4170 753 34.69 4216 411
4200 707 3057 37.79 3.22
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE ) 0.20 0.13 0.12 0.18
MEAN GRAIN SIZE 032 a A 018
(mm)
SORTING (o) N/A N/A N/A 0.30

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




» Geotechnical Engineering
« Construction Materials Testing

PROJECT NAME:

CLIENT:
BORING ID.: AA-21

DESCRIPTION: Anchorage Basin Borrow Source Area

Anchorage Basin Sand Source Investigation
HDR Engineering, Inc.

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE) i
-33't0 -34' NAVD | -35'to-36' NAVD | -37"to-38' NAVD | -40'to-41'NAVD |
0.68 0.12 0.15 0.01 |
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH 33"10 -34' NAVD | -35 t0-36' NAVD | -37 to-38' NAVD | -40' to -41" NAVD
#10 100.00 100.00 100.00 100.00
#18 98.97 99.76 99.72 99.93
#35 98.48 99.70 99.64 99.88
#60 96.90 99.62 99.50 99.69
#70 93.79 99.50 99.32 99.43
#100 36.83 94.71 89.70 72.55
#120 15.94 85.45 64.04 43,10
#170 5.49 76.93 48.35 27.11
#200 3.50 73.73 44.78 22.77
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.17 N/A 0.10 0.14
MEAN GRAIN SIZE 0.16 N/A N/A N/A
(mm)
SORTING (o) 0.33 N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-22
DESCRIPTION: Anchorage Basin Borrow Source Area

- Geotechnical Engineering
+ Construction Materials Testing

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE) ]
31032 | -32t033 | -33to34 | 35t-36 | -38 to-39
NAVD NAVD NAVD NAVD NAVD
0.02 N/A 0.26 0.00 0.34
ST % FINER BY WEIGHT AFTER REMOVING SHELL
M 3Tt 32 | 321033 | 33 t0-34 | 351036 | -38 t0-39
MESH NAVD NAVD NAVD NAVD NAVD
#10 100.00 N/A 100.00 100.00 100.00
418 99.98 N/A 99,58 99.99 99.02
#35 99.94 N/A 99.38 99.98 98.88
H60 99.72 N/A 98.32 99.92 98.46
#70 99.12 N/A 9730 99.80 97.79
#100 93.74 N/A 57.08 91.79 62.05
#120 86.98 N/A 37.65 82.10 16,44
#170 65.38 N/A 28.51 74.11 39.74
#200 46.05 9330 26.39 7222 38.56
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
STZE (many 0.08 N/A 0.15 N/A 0.14
MEAN GRAIN SIZE N/A N/A N/A N/A N/A
(mm)
SORTING (o) N/A N/A N/A N/A N/A

*AA-22; -32' to -33' NAVD was only passed through the #10 sieve.
*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



+ Geotechnical Engineering
« Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-23
DESCRIPTION: Anchorage Basin Borrow Source Area

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
232" to -33' 34" (0 -35' 236 to 37 | -30' to-40' | -4l to-42'
NAVD NAVD NAVD NAVD NAVD
0.00 0.02 0.00 0.00 0.00
STO % FINER BY WEIGHT AFTER REMOVING SHELL
32 10 33 3T 1035 | 3037 | 39040 | 4T to 47
MESH NAVD NAVD NAVD NAVD NAVD
410 100.00 100.00 100.00 100.00 100.00
418 99 85 9991 99.98 100.00 99.08
435 99.70 99.67 99.96 99.95 99.93
560 99238 99.26 99.85 99.76 99.76
#70 9838 98.97 99.71 9931 99.49
#100 61.43 66.78 54.84 7739 58.16
#120 32.20 49.00 3334 56.65 2941
4170 2742 3528 28.54 4274 12.37
4200 2336 3].58 2020 39.19 8.85
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mum) 0.15 0.13 0.15 0.12 0.15
MEAN GRAIN SIZE N/A N/A N/A N/A 0.14
(mm)
SORTING (o) N/A N/A N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



- Geotechnical Engincering
- Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-24
DESCRIPTION: Anchorage Basin Borrow Source Area

f PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

[ -33'to-3¢' NAVD | -35't0-36' NAVD | -38't0-39'NAVD | -40'to-41' NAVD
{ 0.21 0.77 0.00 0.02
ASTM | % FINER BY WEIGHT AFTER REMOVING SHELL
MESH 33 to -34' NAVD | -35 0-36' NAVD | -38 to-39' NAVD [ -40" to -41' NAVD
#10 100.00 100.00 100.00 100.00
#18 99.58 98.90 99,94 99.89
#35 99.34 98.78 99.89 99,84
#60 98.64 98.62 99.84 99.76
#70 97.30 98.41 99.81 99.67
#100 37.45 82.59 99.38 98.14
#120 1423 63.36 96.94 89.18
#170 3.96 50.99 92.71 78.51
#200 0.93 49.00 91.47 76.45
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.17 0.08 N/A N/A
MEAN GRAIN SIZE 0.16 N/A N/A A
(mm)
SORTING (o) 0.31 N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




» Geotechnical Engineering
+ Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-25

DESCRIPTION: Anchorage Basin Borrow Source Area

[ PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

[ -34"to-35' NAVD [ -35'to-36' NAVD | -37'to-38' NAVD | -39'to-40' NAVD
[ 0.11 0.83 0.00 0.00
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH 34 t0-35 NAVD | -35 to-36' NAVD | -37 to-38' NAVD | -39"to-40' NAVD
#10 100.00 100.00 100.00 100.00
#18 99.83 98.90 99.95 99.95
#35 99.72 98.65 99.89 99.93
#60 99.42 97.78 99.62 99.89
470 98.80 95.46 99.08 99.84
4100 84.36 38.54 55.26 98.89
#120 73.02 18.09 24.42 $8.83
#170 63.75 8.17 13.41 73.41
#200 57.36 6.29 10.78 68.05
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) N/A 0.17 0.14 N/A
MEAN GRAIN SIZE N/A 0.16 0.14 N/A
(mm)
SORTING (o) N/A N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calcuiations.




PROJECT NAME:

CLIENT:

BORING ID.:
DESCRIPTION:

[

- Geotechnical Engineering
+ Construction Materials Testing

Anchorage Basin Sand Source Investigation

HDR Engineering, Inc.
AA-26

Anchorage Basin Borrow Source Area

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

-33' to -34' NAVD

-35' to -36' NAVD

-38' to -39' NAVD

| 0.03 1.01 0.05
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH _33' to -34' NAVD -35' to -36' NAVD _38' to -39' NAVD
#10 100.00 100.00 100.00
418 99.88 98.49 99.91
#35 99.48 97.85 99.88
460 98.73 96.43 99.80
470 98.28 04.84 99.71
#100 72.78 65.93 96.76
#120 46.57 42.85 86.76
#170 26.45 26.96 72.78
#200 22.52 17.84 68.11
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.14 0.14 N/A
MEAN GRAIN SIZE A N/A A
(mm)
SORTING (o) N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




* Geotechnical Engineering
« Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-27
DESCRIPTION: Anchorage Basin Borrow Source Area

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

-35' to -36' NAVD -36' to -37' NAVD -38' to -39' NAVD -40' to -41' NAVD

0.10 8.43 0.05 0.00
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH 35 t0-36' NAVD | 36 t0-37 NAVD | -38 to-30' NAVD | -40' to-41' NAVD
T #10 100.00 100.00 100.00 100.00
#18 99.68 90.44 99.89 99.99
#35 99.43 89.66 99.82 99.93
H#60 98.84 88.12 99.66 99,71
#70 97.91 86.70 99.44 99.42
#100 81.69 73.83 86.03 81.02
4120 63.94 49.50 47.41 45.13
#170 53.04 31.32 29.17 24.48
#200 36.47 28.03 24.76 20.12
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) 0.08 0.13 0.13 0.13
MEAN GRAIN SIZE N/A N/A N/A /A
(mm)
SORTING (o) N/A N/A N/A N/A

*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.




- Geotechnical Engineering
» Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
BORING ID.: AA-29
DESCRIPTION: Anchorage Basin Borrow Source Area

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)

-30' to -31' NAVD -31' to -32' NAVD -34" to -35' NAVD -37' to -38' NAVD

N/A 0.01 0.01 N/A
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH 30" to 30 NAVD | 31 t0-32' NAVD | -34' to -35 NAVD | -37 to-38 NAVD
410 N/A 100.00 100.00 N/A
418 N/A 99.94 99.96 N/A
#35 N/A 99.91 99.95 N/A
#60 N/A 99.70 99.84 N/A
470 N/A 99.36 99,73 N/A
#100 N/A 89.64 94.08 N/A
#120 N/A 55.52 70.38 N/A
#170 N/A 31.73 49.10 N/A
4200 47.10 26.14 43.43 23.90
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (vaom) N/A 0.13 0.09 N/A
MEAN GRAIN SIZE N/A A N/A N/A
(mm)
SORTING (o) N/A CN/A N/A N/A

*AA-29; -30'to -31' NAVD and -37' to -38' NAVD were only passed through the -#200 sieve.
*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.



- Geotechnical Engineering
- Construction Materials Testing

PROJECT NAME: Anchorage Basin Sand Source Investigation
CLIENT: HDR Engineering, Inc.
SAMPLE ID.: AA-30
DESCRIPTION: Anchorage Basin Borrow Source Area

PERCENT SHELL BY WEIGHT (BASED ON #10 SIEVE)
-34' to -35' NAVD -35' to -36' NAVD
0.01 N/A
ASTM % FINER BY WEIGHT AFTER REMOVING SHELL
MESH -34' to -35' NAVD . -35' to -36' NAVD
50 100.00 N/A
#18 99,98 N/A
435 99.95 N/A
#60 99.89 N/A
#70 99.76 N/A
#100 96.42 N/A
#120 86.39 N/A
#170 75.18 N/A
4200 64.26 84.00
STATISTICS (EXCLUDING SHELL)
MEDIAN GRAIN
SIZE (mm) N7A N/A
MEAN GRAIN SIZE N/A N/A
(mm)
SORTING (o) N/A N/A

*AA-30; -34' to -35' NAVD was only passed through the -#200 sieve.
*The -#10 material was utilized as the total sample for Grain Size Distribution Curve calculations.
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medium
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SILT OR CLAY

Specimen

iD Depth

Classification

LL

PL

Pl Ce Cu

AA-01 (-3% 10-39°NAVD)

Borrow Area (-38' to -39' NAVD)

1.65 | 7.06

Specimen

D Depth; D100

D60

30

D10

%Gravel

%Sand

%Silt | %Clay

AA-01 (3% 10-39'NAVD)| 2

1.607

0.777

0.228

0.0

RocKs

Rock Engineering & Testing Lab., Inc.

6817 Leopard St.

Corpus Christi, TX 78409
Telephone; (361) 883-4555
Fax: (361) 8834711

GRAIN SIZE DISTRIBUTION

Project: Anchorage Basin Sand Source Investigation
Location: Anchorage Basin; Galveston, Texas
Number: G109112
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Specimen ID Depth

Classification

LL
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Pl

Cc

Cu

AA-02 (-24’to -25° NAVD)

Borrow Area (-24' to -25' NAVD)

Specimen 1D Depth) D100

D60 D30

D10

%Gravel

%Sand

%Silt

%Clay

AA-02 (24" 10 25’ NAVD) 2

1.07

0.387

0.0
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Rock Engineering & Testing Lab., inc.
6817 Leopard St.

4! & | Corpus Christi, TX 78400
Telephone: (361) 883-4555

Fax: (361) 883-4711

GRAIN SIZE DISTRIBUTION

Location: Anchorage Basin; Galveston, Texas
Number: 109112

Project: Anchorage Basin Sand Source Investigation
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0.01

0.001
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GRAVEL

SAND

coarse | fine

coarse| medium l fine

SILT OR CLAY

Specimen |D Depth

Classification

LL

PL

Pl

Cc

Cu

®| AA-02 (-27to -28' NAVD)

Borrow Area (-27' to -28" NAVD)

Specimen ID Depth; D100

De0 D30 D10 %Gravel

%Sand

%Silt

%Clay

® AA02 (27 t0-28 NAVDY 2

0.396

0.0
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kocks

Rock Engineering & Taesting Lab,, Inc.

6817 Leopard St.

Corpus Christi, TX 78409
Telephone: (361) 883-45585
Fax: (361) 883-4711

GRAIN SIZE DISTRIBUTION

Number: G108112

Location; Anchorage Basin; Galveston, Texas

Project: Anchorage Basin Sand Source investigation
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0.1
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GRAVEL

SAND

coarse | fine

coarse 1

medium ‘

fine

SILT OR CLAY

Specimen 1D

Depth

Classification

LL

PL

PI Cc | Cu

AA-02  (-29° to -30° NAVD)

Borrow Area (-29' to -30' NAVD)

046 | 6.41

Specimen ID

Depth| D100

D60

D30

D10

%Gravel

%Sand

%Silt | %Clay

o AA-02 (29710 -30° NAVD) 2

0.535

0.143

0.083

0.0
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Telephone: (361) 883-4555
Fax: (361) 883-4711

Rock Engineering & Testing Lab., Inc.
8817 Leopard St.
4! ¥ | Corpus Christi, TX 78409

GRAIN SIZE DISTRIBUTION

Proiect: Anchorage Basin Sand Source \nvestigation
Location: Anchorage Basin, Galveston, Texas
Number: G108112
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COBBLES |
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coarse| medium [ fine

Specimen 1D

Depth

Classification LL PL. P Cc | Cu

AA-03

(30" to 31" NAVD)

Borrow Area (-30' to -31' NAVD)

Specimen ID

Depth| D100

D&0 D30 D10 | %Gravel %Sand | %Silt } %Clay

AA-03

(-30°t0 -31° NAVD)

0.084 0.0
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RociE

Rock Engineering & Testing Lab
6817 Leopard St.

Corpus Christi, TX 78409
Telephone: (361) 883-4555
Fax: (361) 883-4711

GRAIN SIZE DISTRIBUTION

., Ing.
Project: Anchorage Basin Sand Source Investigation

Location: Anchorage Basin; Galveston, Texas
Number: G109112
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® AA-03 (-337t0-34'NAVDj Borrow Area (-33' to -34' NAVD)

Specimen ID Depthi D100 D60 D30 D10 | %Gravel| %Sand | %Silt 1%Ciay

AA-03 (-33710-34’ NAVD) 2 0.105 0.0

GRAIN SIZE DISTRIBUTION

Corpus Christi, TX 78409

Telephone: (361) 883-4555 Location: Anchorage Basin, Galveston, Texas

Raock Engineering & Testing Lab., inc. - - T
< @’ 8817 Leopard St. Project: Anchorage Basin Sand Source Investigation
Fax: (361) 883-4711

Number: G108112
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Specimen ID Depth
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®| AA-03 (-36’to-37 NAVDj

Borrow Area (-36' to -37° NAVD)

Specimen 1D Depth| D100

D&0

D30

D10

%Gravel

%Sand

%Silt | %Clay

o AA-03 (36 fo-37 NAVDY 2
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RociS

Rock Engineering & Testing Lab
6817 Leopard St.

Corpus Christi, TX 78409
Telephone; (361) 883-4555
Fax; (361) 883-4711

., Inc.

GRAIN SIZE DISTRIBUTION

Project: Anchorage Basin Sand Source Investigation
Location: Anchorage Basin; Galveston, Texas
Number: G109112
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Specimen D Depth| D100
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%Silt

%Clay

& AA-03 (-39 to-40" NAVD) 2
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0.0
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Fax: (361) 883-4711

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

4! ® | Corpus Christi, TX 78409
Telephone: (361) 883-4555

GRAIN SIZE DISTRIBUTION

Number, 109112

{ocation: Anchorage Basin; Galveston, Texas

Project: Anchorage Basin Sand Source Investigation
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Rock Engineering & Testing Lab
6817 Leopard St.

& | Corpus Christi, TX 78409

Telephone: (361) 883-4556
Fax: (361) 883-4711

., Inc.

GRAIN SIZE DISTRIBUTION

Location: Anchorage Basin; Galveston, Texas
Number: G108112

Project: Anchorage Basin Sand Source Investigation




U.S. SIEVE CPENING IN INCHES

g 4

245 1

3/4

f
1123/8

3

U.8. SIEVE NUMBERS

6 10

]

18 20 30 40 5l

Q 60 100

i
140200

HYDROMETER

100 |

2

I H

4

14
T T T

{# t

f

95

90

85

80

75

70

65

e ——

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

36

25

20

15

T |

10

100

10

1

GRAIN SIZE IN MILLIMETERS

0.01

0.601

COBBLES

GRAVEL

SAND

coarse

fine

coarse ‘

medium |

fine

SILT OR CLAY

Specimen ID

Depth

Classification

LL

PL

Pi

Cc Cu

®| AA-03 (45" to-46" NAVD)

Borrow Area (-45' to -46' NAVD)

117 { 1.59

Specimen ID

Depth

D100

Da&0

D30

D10

%Gravel

%Sand

%Silt

%Clay

AA-03 (-45 to -46° NAVD)

0174

0.149

0.109

0.0

LS GRAIN SIZE (3109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ US_LAB GDT 4/65/09
L

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

4. ¥ | Corpus Christi, TX 78409
Telephone: (361) 883-4555

Fax: (361) 883-4711

GRAIN SIZE DISTRIBUTION

Project. Anchorage Basin Sand Source Investigation
Location: Anchorage Basin; Galveston, Texas
Number. G1098112




U.S. SIEVE OPENING IN INCHES \

3

8

U.S. SIEVE NUMBERS !
g1 4418 55 30 4n 50 g 100 4,,200

HYDRCOMETER

100
g5

43 g Vg VWigg By,
i : PP P [T

T T 1

90

85

80

75

70

o
o

2]
[=]

o
o

B
w

PERCENT FINER BY WEIGHT
I o
o =

F
(]

(]
(=)

[
(4]

20

15

|l e M

10

100 10

1 01
GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse i fine coarsei medium | fine

SILT OR CLAY

Specimen ID Depth

Classification

LL

PL

Pl

Cc

Cu

US GRAIN SIZE G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ US LAB GDT 4/6/09

®| AA-04 (-32°10-33° NAVD)

Borrow Area {-32' to -33' NAVD)

1.10

1.48

Specimen ID Depth| D100

D60 D30 D10 %Gravel

%Sand

%Silt | %Clay

® AA-04 (-32°t0-33° NAVD) 2

0.174 0.151 0.118 0.0

koS

Rock Engineering & Testing Lab,, Inc.
6817 Leopard St.

Corpus Chrisfi, TX 78409

Telephane: {361) 883-4555

Fex: (381)883-4711

GRAIN SIZE DISTRIBUTION

Number; G109112

Location: Anchorage Basin; Galveston, Texas

Project: Anchorage Basin Sand Source Investigation




PERCENT FINER BY WEIGHT

U.5. BIEVE OPENING IN INCHES I

8 23 245 Vg Y2 3

U.5. SIEVE NUMBERS

5 3

10 14

16 30

20

40

50 80 100 1402

{
00

HYDROMETER

100 T T T

4

T T T T

™

95

a0

85

80

75

\
\
!

70

50

45

Pl E—
o

40

35

30

25

20

15

|

10

100 10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

GRAVEL

SAND

COBBLES I o,

coarse

coarse |

medium |

fine

SILT OR CLAY

Specimen 1D Depth

Classification

LL

PL

PI Cc | Cu

AA-04 (-35"to-36" NAVD)

Borrow Area (-35' to -36' NAVD)

1.04 | 145

Specimen ID Depth] D100

D&0

D30

D10

%Gravel

%Sand

%Silt | %Clay

AA-04 (35 10-36’ NAVD) 2

0.188

0.16

0.13

0.0

US GRAIN _SIZE (3109112 PROP. ANCHORAGE BASIN SAND SOURCE GPJ US LAB.GDT 4/68/08

Rock Engineering & Testing Lab
6817 Leopard St.

4} ¥ | Corpus Christi, TX 78409
Telephona: (361) 883-4555

Fax: (361) 883-4711

., Inc.

GRAIN SIZE DISTRIBUTION

Project: Anchorage Basin Sand Source Investigation
Location: Anchorage Basin; Galveston, Texas
Number: G109112




U.S. SIEVE OPENING IN INCHES | U.5. SIEVE NUMBERS | HYDROMETER
6 43 245 Ty Y25 3 4 6 a:J 1418 29 30 49 50 5g 100,200
100 \ ; NN EEEM R S T
90 §
85
80 \
75 l
70 ‘
. &5 ’
% :
o %0 !
S \ :
> b5 :
[a1] H
& 50 \ i
= \ :
LL :
b 45 -
s :
3 \ :
g 40 :
; i
35 ‘
30 T
25 \
20 \
15 \
10 1
5
0 : K . .’h
100 10 i 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
g COBBLES CRAVEL SAND SILT OR CLAY
5 coarse | fine coarse l medium | fine
a
g Specimen 1D Depth Classification LL PL Pl Cc | Cu
Cle| AA-04 (-38°1t0-39°NAVD) Borrow Area {-38" to -39' NAVD) 1.02 | 1.39
g
bl
g
2
2
&
é Specimen 1D Depthy D100 D80 D30 D10 | %Gravel | %Sand | %Silt | %Clay
;ﬂ;-. AA-04 (-38’to-39° NAVD) 2 0.176 0.15 0.126 0.0
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Specimen 1D Depth Classification LL | PL P Cc | Cu
®| AA-08 (-33°1034'NAVD) Borrow Area (-33' to -34' NAVD) 0.99 | 1.33
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§- COBBLES GRAVEL, ,SAND . SILT OR CLAY
5 coarse ! fine coarse | medium l fine
6]
2 Specimen ID Depth Classification LL | PL | PI | Cc | Cu
Sle| AA-09 (-38°to -39’ NAVD) Borrow Area (-38' to -39' NAVD) 1.07 | 1.42
%
Lbd
4
[o]
[T2]
0
§| Specimen 1D Depth; D100 D&0 D30 D16 %Gravel . %Sand %Silt %Clay
al® AA-09 (.38’ 10 -39 NAVD) 2 0.18 0.156 0.126 0.0
3
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2 _ o _ GRAIN SIZE DISTRIBUTION
! Rock Engineering & Testing Lab., Inc. - - ) .
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Specimen 1D Depth Classification LL | PL | PI Cc | Cu
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Specimen ID Depth] D100 D80 D30 D10 | %Gravel| %Sand | %Silt | %Clay

® AA-10 (-31"t0-32° NAVD) 2 0.201 0.156 0.0
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Specimen 1D Depth| D100

D&0

D30

D10 %Gravel

%Sand

%Silt | %Clay

AA-27  (-38"t0-39" NAVD) 2

0.132

0.089

0.0

US GRAIN BIZE (109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ US LAB.GDT 4/13/09

Rock Engineering & Testing Lab., Inc.

8817 Leopard St.

4 & | Corpus Christi, TX 78409
Telephone; (361) 883-4555
Fax: (361) 883-4711

GRAIN SIZE DISTRIBUTION

Location: Anchorage Basin; Galveston, Texas
Number: G109112

Project: Anchorage Basin Sand Source Investigation




U.5. SIEVE OPENING IN INGHES |
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PERCENT FINER BY WEIGHT

35

30

T
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20

15

10

100 10

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

GRAVEL

SAND

coarse fine

COBBLES |

coarmse l

medium

SILT OR CLAY

Specimen 1D Depth

Classification

LL

PL

Pl

Cc

Cu

®| AA27T  (-40"to-41" NAVD).

Borrow Area (-40' to -41' NAVD)

Specimen 1D Depth| D100

D60

D30

%Gravel

%Sand

%Silt | %Clay

AA-27 (40°to-41° NAVD)| 0.5

0.134

0.097

0.0

US GRAIN SIZE G109112 PROP. ANCHORAGE BASIN SAND SOURCE GPJ US L AB.GDT 4/13/09

Rock Engineering & Testing Lab., ine.
6817 Leopard St,
4 ¥ | Corpus Christi, TX 78400

Telephone: (361) 883-4555
Fax: (361) 883-4711

GRAIN SIZE DISTRIBUTION

Project: Anchorage Basin Sand Source investigation
Location: Anchorage Basin; Galveston, Texas
Number. G109112
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U.5. SIEVE NUMBERS
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N
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1

GRAIN SIZE IN MILLIMETERS

0.1

0.1

0.001

GRAVEL

SAND

COBBLES ‘

coarse fine

coarsef medium |

fine

SILT OR CLAY

Specimen ID Depth

Classification

LL

PL

Pl

Cc

Cu

AA-29 (-31’t0-32' NAVD)

Borrow Area {-31' to -32' NAVD)

S E—

US_GRAIN_SIZE (109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ 1S LAB.GDT 4M3/09

Specimen ID Depth] D100

D60

D30

D10

%Gravel

%Sand

%Silt

%Clay

AA-29 (31’ to -32 NAVD) 0.5

0.128

0.083

0.0

Rock Engineering & Testing Lab
6817 Leopard St

4 # | Corpus Christi, TX 78408
Telephone: (361) 883-4555

Fax: (361) 883-4711

., Ing.

GRAIN SIZE DISTRIBUTION

Location: Anchorage Basin; Galveston, Texas
Number; G109112

Project. Anchorage Basin Sand Source Investigation




PERCENT FINER BY WEIGHT

U.3. SIEVE OPENING IN INCHES \

-

4 2 1

3 15 Ty Yy 3 4

6

U.8. SIEVE NUMBERS |
819 1418 55 30.40 50 100 4 200

HYDROMETER
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F-9
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(]
(=]

[
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20

15

10

100 10

1 0.1
GRAIN SIZE iN MILLIMETERS

0.01 0.

001

COBBLES

GRAVEL

SAND

coarse | fine

coarse l

I SILT OR CLAY

medium fine

Specimen ID

Depth

Classification LL PL | Ce

Cu

AA-29

(-34 10 -35’ NAVD)

Borrow Area (-34" to -35' NAVD)

Specimen 1D

AA-29

(-34" t0 -35" NAVD)

Depth| D100

D60 D30 D10 | %Gravel| %Sand | %Silt

%Clay

0.5

0.105 0.0

US GRAMN SIZE G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ US LAB.GDT 4/13/09

ock

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) 883-4555

Fax. (361) 883-4711

GRAIN SIZE DISTRIBUTION

Project: Anchorage Basin Sand Source Investigation
Location: Anchorage Basin, Galveston, Texas
Number: G1098112




U.8. SIEVE OPENING IN INCHES !

6 * 3 2q4g5 Vo Wgg 3 4 6

gl

U.5. SIEVE NUMBERS |
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PERCENT FINER BY WEIGHT

35

30

25

20

100

10

1 0.1
GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse | fine

coarsei medium | fine

SILT OR CLAY

Specimen D

Depth

Classification

LL

PL

Pl

Cc

Cu

US GRAIN SIZE (109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ US LAB.GDT 4/113/06

AA-30 (-34’t0-35° NAVD)

Borrow Area {-34' to -35' NAVD)

Specimen ID

Depth

D100

D60

B30

D10

%Gravel

%Sand

%Silt

%Clay

AA-30 (-34't0-35° NAVD)

0.5

0.0

Rocs

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) 883-4555

Fax: (361) 883-4711

GRAIN SIZE DISTRIBUTION

Project: Anchorage Basin Sand Source Investigation
Location: Anchorage Basin; Galveston, Texas
Number. G109112




LOG OF BORING AA-01 SHEET 1 OF 2

CLIENT: HDR Engineering, Inc.
6R801c; Engine:risrlg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
coypuseéﬁ?;;ﬁ, TX 78409 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361) 883-4555 .
Fax:p(351) 883-4711 NUMBER:  G109112
DATE(S) DRILLED; 03/11/09 - 03/11/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
- ATTERBERG Vibracore
=) 2 < LIMITS -
Z A x £ | GROUNDWATER INFORMATION:
P Yol B =] 2
—_ [l w o l: z =
] [TH > a8 =z t s - w0
Ly B |2 2> 8| 8|5 |E il g
Q PS = o b E &) 5 = t |2 [
8| £ 2|,|Egok2| uw 0| 8|58 Bl
=S| S 1 5|g|g%2:5|5 S| 6|6 |22)8bg 2
AR R 9g°§§§ AEIEIERSIE % 2 2 |SURFACE ELEVATION: -36' NAVD
= L] il z
Sl @ | 8\E)zace Sl |m |BEOIBEE & DESCRIPTION OF STRATUM
- 21 o
L 22 -
1. 23 4
- 24 -
- 25 -
- 26 -
L 27 .
- 28 -
» 29 -
L 30 -
= 31 -
L. 32 -
- 33 -
- 34 -
n 35 o
% 1 POORLY GRADED SAND, with shell fragments, brown and
$-1 gray.
77 ] Same as above.
82
38 1 N Same as above.
83 1
39 1 ] POORLY GRADED SAND, with shell fragments, brown and
S-4 gray.
- A0 EMARKS:
| :;j B Sg’éﬁg#%%gg?ggﬁéglgg ;EéS'-g_‘BESéSE-rANCE BRorEng depth and' iocation was determined by HDR Engineering, Inc. Boring operations
- i d by Ocean Surveys, Inc.
T - POCKET TORVANE SHEAR STRENGTH CPS Boord, N, 13,807 863 £, 3,316,505

LOG OF BORING 109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK_FTL.GDT 4/28/09




LOG OF BORING AA-01 SHEET20F 2

K_ETL.GDT 4/28/08

LOG OF_SCGRING (109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROC

CLIENT: HDR Engineering, Inc.
ggfj; Enginegrgtg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
cmpusegﬂ?i;ti, TX 78400 LOCATION: Anchorage Basin, Galvesion, Texas
Telephone: (361) 883-4555 .
Fax:p(361e) 5(33-4711 NUMBER:  G108112
DATE(S) DRILLED: 03/11/08 - 03/11/08
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
— - ATTERBERG Vibracore
g 2| - LIMITS =
< - B >< o | GROUNDWATER INFORMATION:
Z £0| & 8 s
SR win| B = | 2 al
! 58l z || 2| » - b
sl = 2 ceSE[ 812 3 E RS A 8
o e 5 ik =5 St o | 8 lE2H W o
ol & = Lok w5 | 2 F GO |0E o
g| E |w|B|e2831 5 | 519 |2 25 wh 3 2
5| § |2 |z2|822a88|E & 3|3 |82|E2 3 2 |SURFACE ELEVATION: -36' NAVD
i S|aB0gs| 2 =B B |52z 2 :
g1 = % SlzacS8l E(Lipr| M |BRI35E § DESCRIPTION OF STRATUM
Same as above.
5-5
4 Boring was extended to an elevation of -41-feet NAVD during
the drilling operations.
I; B ggéﬁg#%%ﬁg?&g%é?gg ;-EESSL.I?E[\SKI:SETANCE anl\gﬂtj:;fnsd: location was determined by HCR Engingering, Inc. Boring operations
- rf d by Qcean Surveys, Inc.
T - POCKET TORVANE SHEAR STRENGTH GPS Coord N. 13697653 E. 346,595




LOG OF BORING AA-02

SHEET 1 OF 1

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) B83-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/13/08 - 03/13/09

LOG OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK ETL.GQT 4!28.'{?!%

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
- ATTERBERG Vibracore
o 2 = LIMITS @
= S22 x Z | GROUNDWATER INFORMATION:
= =
3 ) o = =2 b by
| % |5 |cEEEE| 8|23 § pis.E B
HE AR AR
2l S z|z|8588% 6|8 2|2 |c2|E32 8 |'SURFACE ELEVATION: -22' NAVD
= O [ z .
8l = | E\5/22088 8w p| P |ERIQGE S DESCRIPTION OF STRATUM
L. 21 -
i POORLY GRADED SAND, with shell fragments, brown and
5-1 gray.
| || Same as above.
5-2
’ | Same as above.
53 2
i | POORLY GRADED SAND, with shell fragments, brown and
S-4 gray.
ol Same as above.
e 85
77 B T T T T T T T T T T T LT[ CLAYEY SAND, with shell fragments, brown and gray. |
/ 56 38
7 28 B Same as above.
A e 1S
o0 I I i T T T T T T T T T T T T 7T [ POORLY GRADED SAND, with clay and shell fragments, |
5-8 2 | gray.
30 - B Same as above.
59
31 -

Boring was extended to an elevation of -31-fest NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depih and location was determined by HDR Engineering, Inc. Boring operations
were performed by Ocean Surveys, Inc.
GFS Coord. N. 13,698,267" E. 3,316,725




LOG OF BORING AA-03 SHEET 1 OF 2

Rock Engineering & Testing Lab., inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) 883-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G108112

DATE(S) DRILLED: 03/13/09 - 03/13/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
- - ATTERBERG Vibracore
g 2 = LIMITS =
< ~E| = % = | GROUNDWATER INFORMATION:
Z. | & a 2
s | & SRl E 182 B
gl S 18 | ecgz|8 2 3|5 |zEE_ o8
& o | m o [ = [ = X
S| 2 |Z|o|egds3| 2|5 |5 |6 |23Bkg ¢
5 2 |2|g|6488%1 B | 8|2 |2 |BE2Eg52 2 |SURFACE ELEVATION: -28' NAVD
= —_— o =z
S| m | 3\E)secug| 8 e |p |BER2B5E & DESCRIPTION OF STRATUM
- 21 N
- 22 -
L 23 .
L 24 -
L. 25 -
= 26 -
n 27 -
28 1 POORLY GRADED SAND, with shell fragments, gray.
-1
29 1 B Same as above.
5-2
7 30 1 SANDY CLAY, gray.
e *
? 31 1 B Same as above.
% 32 sS4
% Same as above.
7 . S-5
w2y CLAYEY SAND, gray.
/// 86 44
% 34 1 N Same as above.
/4: s {7 s b
A ame as apove.
% 58
go0 el A iy T T T T T T T T T TSIy CAYEYsAND gray. T T T T T T T T T T T T T T T
B S8 14
77 I I I S i Rl Sl 0 ¥ =11\ - [ A
/// S-10
// 38 1 o Same as above
J/; S-11
7% E ] Same as above.
/// 812 48
il a0

LOG OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK ETL GDT 4/28/09

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring ¢epth and location was determined by HOR Engineering, Inc. Bering operations
were performed by Ocean Surveys, inc,

GPS Coord. N. 13,698,824' E. 3,316,993




LOG OF BORING AA-03

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

» Corpus Christi, TX 78409

Telephone: (361) 883-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, inc.

PROJECT: Anchorage Basin Sand Source investigation

LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/13/08 - 03/13/09

K_ETL.GDT 4/28/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
Z ATTERBERG Vibracore
o 2| & LIMITS -
> 2 E " £ ["GROUNDWATER INFORMATION:
?9 Z L =
Z g i P [ 2 <
< | B 8C| 2l 2~ = o
3| S 15| |c5EgE| 21213 |56 (t55E.8 &
215 |2|g|59852| 5B |5 (2508Eg ¢
5| 8 |2|g|5228S1 5 | 8| 2|3 52552 3 |SURFACEELEVATION: -28 NAVD
= O 24
ol 2 |3\F/EECEe| 8 r [P |ER1B5E B DESCRIPTION OF STRATUM
//’ SANDY CLAY, gray.
///-(/ 813
//"/ # - B Same as above.
é/ 5-14
7 42 1 _ Same as above.
//; 8-15 50
7 217 SANDY CLAY, gray.
/l-/, s-16
T M POORLY GRADED SAND, gray.
5-17
’ B Same as above.
5-18 3

LOG OF HORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE GPJ ROC

Boring was extended to an elevation of -46-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, Inc. Boring operations

were perfarmed by Ocean Surveys, Inc.
GPS Coord. N. 13,698,824’ E. 3,316,883’

SHEET 2 OF 2




LOG OF BORING AA-04 SHEET 1 OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Coarpus Christi, TX 78409

Teiephone; (361) 883-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATICN: Anchorage Basin, Galveston, Texas
NUMBER: G108112

DATE(S) DRILLED: 03/12/09 - 03/12/09

K_ETL.GDT 4/28/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
— - ATTERBERG Vibracore
o) @l LIMITS _
= w0 )
2 3 E < 2 I"GROUNDWATER INFORMATION:
A Eo| £ |8 &
Lt = - 4 —
£ lg IR - = N TR
gl 2. |2 |pEERE| 13|35 |E3lz. B R
i & 5mg%8,‘fg B2 5|5 2%@Eg ¢
h=1 DA o v
5| § |z!Z|58288 G S |33 82252 2 |SURFACE ELEVATION: -26 NAVD
2| @ F = o
el o |3 \5/Scc8e| 8 r [p |E2REE S DESCRIPTION OF STRATUM
- 21 .
- 22 =
- 23 d
- 24 |
n 25 -
7 26 1 SANDY CLAY, gray.
/ -1 82
j' 27 - 0
? Same as above.
% | 5-2 ]
/% 28 Same as above.
% 153
% 28 SANDY CLAY, gray.
% 154
% 0 Same as above.
7, 1551
% 3 Same as above.
% | 5-6
T % | POORLY GRADED SAND, gray.
§-7
8 7 H Same as above.
5-8
¥ " Same as above.
55
17 POORLY GRADED SAND, gray.
$-10 4
% 1 Il Same as above.
5-11
87 1 ] Same as above.
5-12
¥ POORLY GRADED SAND, gray.
5-13 1
9 7 1 Same as above.
S-14
40

LOG._OF_BORING 109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROC!

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Baring depth and location was determined by HDR Engineering, Inc. Boring cperations
were performed by Ocean Surveys, Inc.
GPS Coord. N. 13,699,438' E, 3,317 401




LOG OF BORING AA-04 SHEET 2 OF 2

K_ETL.GDT 4/28/09

LOG_OF_BORING 109112 PROP. ANCHORAGE BASIN SAND SQURCE.GPJ ROC

CLIENT: HDR Engineering, Inc.
aRgsC;( |InEnginegrisntg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
e0 . R
Corpus Cﬁ?irsti, TX 78409 LOCATION: Anchorage Basin, Galveston, Texas
Telephone; (361) 883-4555 )
Fa (367 8654711 NUMBER:  G109112
DATE(S) DRILLED: 03/12/09 - 03/12/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
_ = ATTERBERG Vibracore
2 g5 LIMITS =
= 1 £ ["GROUNDWATER INFORMATION:
Zz =& & ] g
= g SR e g2 :

g| S 13 |pEegs| 812 S|B|Eip.E @

& =z Logg| W | ~ | 2 | E |GC[0E j

S| 2 Lloleggs2s /5|2 |2 28868 2

21 2 |2(2|8588%| 6 8 2|2 |22E52 8 [SURFACE ELEVATION: -26' NAVD

=] © z 2

sl & [Z\E)Z0088 8 e p |E2135E 2 DESCRIPTION OF STRATUM

//4‘ SANDY CLAY, gray.

//,//;: 5-15 77

,//% 4 B Same as above.

Z, 42 A St - -
Boring was extended to an elevation of -42-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE ZEntnj:ShKaz!ocaﬁon was determined by HDR Engineering, Inc. Boring operations
P - POCKET PENETROMETER RESISTANCE were performed by Ocean Surveys, Inc.
T - POCKET TORVANE SHEAR STRENGTH GPS Coord. N. 13,669,436' E. 3,317,401"




LOG OF BORING AA-05 SHEET 10F 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Teigphane: {361) 883-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/12/089 - 03/12/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S).
= p” ATTERBERG Vibracore
Qi LIMITS —_
> AN g
« 3 E o < | GROUNDWATER INFORMATION:
Z 9 =2 a =
= | 82 g2 2
| Lha % |_,—_|28?_' Q = 3 E E g - =
8l g |2 e O | Sl g Eslz £ =
2| 2 |Z2ip|g28CE B ||| E|28@Ed ¢
S| % |4|Y|Z9gz0 2|3 | 2|2 |a8geY 2 . o
ol 3 |2|c|85%8% B | 8|3 |2 |22552 & [SURFACE ELEVATION: -26' NAVD
= — |mE =
gl @ | 3\Z)2ac88 8w, P 528358 = DESCRIPTION OF STRATUM
- 21 "
- 22 |
- 23 -
. 24 ..
- 25 M
;// % 1 o | SANDY CLAY Gray.
- -1
7% 27 -
[ Same as above.
/ 82
% 28 - -
% Same as above.
7 X
f 29 A L]
/// SANDY CLAY, gray.
e *
30 - =
% Same as above.
7 85
% i
T -1 | SILTY.CLAYEY SAND, wih shell fragments, gray.
WA S-6
/ 32 1 T T T T T T T T T 1T T T T 77 T[T CLAYEY SAND, gray. T
57
/ 334 H
? ” Same as above.
S8
97 188
% 34 Same as above.
8¢
97 188
Z} 35 CLAYEY SAND, gray.
sS-10
977 1810
% 36 o 4 Same as above.
gy MU I s i ST T T T T T T T T T T T T SRV ELAVEYBAND gray. T T T T T T
5-12
38 1 ] Same as above.
$-13
39 1 ] Same as above.
S-14 14
40

LOG OF_BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK _ETL.GDT 4/28/09

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Bering depth and location was determined by HDR Engineering, Inc. Boring operations
were performed by Ocean Surveys, Inc.
GPS Coord, N. 13,700,203' E. 3,317,717




LOG OF BORING AA-05

_ SHEET 2 OF 2

Rock Engineering & Testing l.ab., Inc.
6817 Leopard St.

Corpus Christi, TX 78408

Telephone: (361) B83-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED; 03/12/09 - 03/12/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
> ATTERBERG Vibracore
= 2l = IMIT -
- R x £ [ GROUNDWATER INFORMATION:
< =6 & [ w
Z Fol| & o o
— | & gl g | _ | B | 2 &
2| = |8 8- 8|53 |¢ £ | 3
ol = |3 [gLE@El© 13| o |8 E3l & 8
=1 2 |2 nl288:c3| € S5 5 2R15g ¢S
- e ] - %] Y . 1 ¥
1 % |2 z|38585| 5 S| 2 5 |S5E59 2 |SURFACE ELEVATION:. 26 NAVD
Sl m |E\E/z2acb8| 2w P m E2R5E £ DESCRIPTION OF STRATUM
SILTY CLAYEY SAND, gray.
5-15
411 ] Same as above.
5-16
42 - =
n 43 =
SPTRE g 19 | Same as above.
- 45 -
46 -

Boring was extended to an elevation of -46-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

LOG_OF BORING (109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK ETL GDT 4128108

REMARKS:

Boring depth and location was determinad by HDR Engineering, inc. Boring operations
were performed by Ocean Surveys, Inc.
GPS Coord, N. 13,700,293 E. 3,317,717




LOG OF BORING AA-06 SHEET 1 OF 1

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) 883.4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/13/09 - 03/13/09

LOG OF BORING G109117 PROP. ANCHORAGE BASIN SAND SOURCE.GPFJ ROCK_FTL GDT 4/2B/0%

34 4

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
o = ATTERBERG Vieracore
g ol o LIMITS -
< .- x 5 | GROUNDWATER INFORMATION:
& . E7| & - Z
Z |& go| & | £ | E > e s
8l ¢ |3] |gBEEE|S |2 2|c|Eda.E §
2 8 Z L5832z ¥ | o | E|E|2Q2Eg O
- = Wi | g‘(ﬁa 28 = =) 1] 521 E [7;] E o & = ,
81 5 |2|2(52288%| 5|8 3|2 |52552 3 |SURFACE ELEVATION: -26' NAVD
= e oM 44 o o
S| & | E\F/25c8e| S r P |BEBEE 2 DESCRIPTION OF STRATUM
L 21 -
L. 22 N
L. 23 -
- 24 -
L. 25 -
| 51 POORLY GRADED SAND, with shell fragments, gray and
] brown.
1gal! Same as above.
183 L Same as above.
i sS4 : 4 | POORLY GRADED SAND, with shelt fragments, gray.
1ss (] Same as above.
lesll ] T T T T T T T T T T T 12 [ SICTY CLAYEYSAND, gray.
. 5-7 : Same as above.
lssll ] T T T T T T T T T T T T 42 [ POORLY GRADED SAND, with clay, gray. |

Boring was extended to an elevation of -34-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR £ngineering, Inc. Boring operations
were performed by Ocean Surveys, Inc.
GPS Coord. N. 13,697,682' E. 3,317,372




LOG OF BORING AA-07

SHEET 1 0OF 1

Rock Engineering & Testing L.ab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) 883-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/13/09 - 03/13/09

LOG_OF_BORING G109112 PROP. ANCHORAGE BASH SAND SOURCE.GPJ ROCK ETL GDT 4/28/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
> ATTEBBERG Vibracore
o Bl = LIMITS -
2 _Z = 5 = | GROUNDWATER INFORMATION:
=0 = i w
E o % ﬂ | - g ﬁ
s | B go zle 2% - @
a3l = 12 E-SE| 81 8| 3 E S 8
o] " ESE| © rLiz o8
i < |2 k & 2 e Q iE2i@ i O
S| £ |5|2/828:35|€ S5 5 22859 ¢
o] g |g|5888%|6 83 S|82232 3 |SURFACEELEVATION: -26' NAVD
= [} oM x ol & —
g & |5\3)zar ke S[wr P 852852 DESCRIPTION OF STRATUM
- 21 -
L 22 ~
- 23 -
- 24 .
| 25 .
26 - POORLY GRADED SAND, with shell fragments, brown and
- 81 gray.
" Same as above.
S-2
2 1 H Same as above.
3-3
2710 POORLY GRADED SAND, with clay and shell fragments,
S-4 6 | gray.
30 =
Same as above.
-5
31 1 -
Same as above.
S-8
2107 , | POORLY GRADED SAND vith shellfragments, gray.
57
¥ N Same as above.
S8
34 - — )
5 Same as above, with clay.
S-9
35 1 B POORLY GRADED SAND, with clay and sheli fragments,
i | §-10 111 gray.
Boring was extended to an elevation of -36-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, Inc. Soring cperations
were performed by Ocean Surveys, inc.

GPS Coord. N, 13,697,972 E. 3,317,029




LOG OF BORING AA-08 SHEET 1 OF 2

CLIENT: HDR Engineering, inc.
Rock fnginegrgg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
?;ilguseéﬁi;ﬁ, -tr'x 784089 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361) 883-4555 .
Fax:p(361) 883-4)7‘§1 NUMBER: G109112
DATE(S) DRILLED: 03/13/09 - 03/13/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
— = ATTERBERG Vibracore
g 2| 5 LIMITS =
“ 2 = » < | GROUNDWATER INFORMATION:
3 g3 & B z
= | & sl |l o | B B @
al = | B FrgEl 8 213 ElxEE o8
al B =2 bogezlwu | 2|2 182 5338z 5
s = 7] DO [ = = = = o 9
gl g |w | B€583 53 3|2 2 G3%g9 Z :
% % |2|Z|9888% B & 5 2 522352 8 |SURFACEELEVATION: -30 NAVD
2 B <] _
g « Z\2)50088 SuTer m (E8BEY E DESCRIPTION OF STRATUM
1. 21 -
- 22 -
. 23 -
o 24 -
L 25 -
- 26 "
L 27 -
- 28 .
o 29 =
3 i
g POORLY GRADED SAND, with shell fragmentts, gray.
s RV R
@ Same as above,
L 8-2
é %27 | Same as above.
< 83
% 1M POORLY GRADED SAND, gray.
¢ S-4 3
2l 341 N T T T T T T T T T T T T T I SILOY GLAYEY SAND, gray. ]
eg(:-‘. 8-5 :
2 107 Same as above.
g;‘. 56
Wity %7 T Same as above.
B}: s7 22
= 60 I SILTY CLAYEY SAND, gray.
z S-8
Sf 38 1 B Same as above.
al 59
3 ¥ N Same as above.
i “ REMARKS:
§ N - STANDARD PENETRATION TEST RESISTANGE Boring depth and-location was determined by HDR Engineering, inc. Boring operations
ul P-POCKET PENETROMETER RESISTANCE were performed by Ocean Surveys, Inc. ‘
g T - POCKET TORVANE SHEAR STRENGTH GPS Goord. N. 13,698,395' E. 2,317,267"




K_ETL.GDT 4/28/09

LOG OF_BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROC|

LOG OF BORING AA-08

 SHEET20F 2

Reck Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) 883-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/13/08 - 03/13/08

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
— Z ATTERBERG Vibracore
g 2l = LIMITS =
< <2 b % = | GROUNDWATER INFORMATION:
Z gE & 8 &
&£ é %JH Ele|E ? [ Y B
| Q = = o
3l 2 3| |gEEEE|S |32 CSlE3iE.E ¥
S| S |Z|9(e28L3| £S5 5 20858 ¢ |
5| % |2|Z|52283| 518 5|5 82Eg2 5 |SURFACE ELEVATION: -30' NAVD
= u o i o x
5| @ |3\3)35CE8| 2 el m 21352 £ DESCRIPTION OF STRATUM
1T SILTY CLAYEY SAND, gray.
MRS 8-11
/ M1 T i B R B IV -4 - X
s 5-12
%,
P 42
% s 765 SANDY CLAY, gray.
7
//" Same as above.
/;:’ s 5-14

Boring was extended to an elevation of -44-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, Inc. Bering operations
were performed by Ocean Surveys, Inc.
GPS Coord. N. 13,698,388' E£. 3,317,267




LOG OF BORING AA-09 SHEET 1 OF 1

CLIENT:; HDR Engineering, Inc.
Rock Engineering & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
Si‘rguieé'?,?i;‘}'i,séx 78409 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361) 883-4555 .
Fax: (361) 883-4711 NUMBER:  G109112
DATE(S) DRILLED: 03/11/09 - 03/11/08
FIELD DATA LABORATORY DATA DRILLING METHOD(S).
” ATTERBERG Vibracore
o 2l < LIMITS =
o JEE < | GROUNDWATER INFORMATION:
< 0| & ] w
2 | x o & - | £ o
A & %0 Z E E > = w a
gl = 12| |eeSE[B8| 2|2 E |58 g8
2] = LogEdl w = 2138y <
2| S |Gleeggze3| = | S|k B 2aldbg S
51 % 1g|282285| 5| S| 2| 2 |08EE 2 3 |SURFACE ELEVATION: -32' NAVD
= L = = ~ x
3l 2 13\5/250B8 e[ [m[m EBREE E DESCRIPTION OF STRATUM
- 21
L 22
L 23
- 24
L 25
- 26
- 27
L 28
- 29
8l | 30
§
8 | s
g
|
Sl 32 PGORLY GRADED. SAND, with shell fragments, gray.
”_‘,/// 8.1
BT N T T T T T T T T T T T T [ GLAYEY SAND with shell fragments, gray.
gl 5.2 a7
= 3 I I I T T T SOV CAYEYsAND dakgray. |
SR 35 n
2l Same as above, gray.
g $-4
] % | Same as above.
2| S5 18
ST Y N SILTY CLAYEY SAND, gray.
E18 S-6
0 M I N T T, [ BoRLYGRADEDSAND Gy
al 8-7
é ' 39 Boring was extended to an elevation of -39-fest NAVD during
g the drilling operations.
o |
Zl N .STANDARD PENETRATION TEST RESISTANCE REMARKS: | . _
g P - POCKET PENETROMETER RESISTANCE &Z:lggp;iref};):r%23db;ogaégaann\nfs%sn:!ee;fmsged by HDR Engineering, inc. Boring operations
8‘ T - POCKET TORVANE SHEAR STRENGTH GPS Coord. N. 13,698,183' E. 3,317,733




K_ETL.GDT 4£28/09

LOG OF BORING AA-10 SHEET10OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard 5t

Corpus Christi, TX 78408
Telephone: (361) 883-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER. G109112

DATE(S) DRILLED: 03/12/09 - 03/12/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
. Z ATTERBERG Vibracore
A 2l & LIMIT. >
Z 3 E £ | GROUNDWATER INFORMATION:
< 6| & i g
2 g BLIE ). |52 z
ol &= 2 be8El 8| 2|3 |E =B o8
3| = |3| |gkEE5|S|S|e!c EZgcE &
S| S |S|nje8:=5|E (515 & 231863 ¢
Bl 3 |g|g|62283 5 S| 2| 2 B2Egyg g |SURFACEELEVATION: -30° NAVD
= S |@2lgg| § = >3 Ex
gl & |5\%/2krke 2L e m ER285EE DESCRIPTION OF STRATUM
- 19
- 20
21
- 22
- 23
- 24
25
- 26
- 27
- 28
- 29
g// % | CLAYEVSAND wih shell fagmens, Gy,
/ 8-1 1 I T T e T M A
ae POORLY GRADED SAND, with clay and shell fragments,
i s2 1 gray.
7 32 . ST T T T T T T T | CLAYEY 8AND. gray. T T T T T
/:// S-3 38
/;/ 33 ] s
hh ame as above.
//’; 5-4
/.:Z 34 -
w7 Same as above.
&7 o5 36
/’ 35 L — = — I JRN SR REpU MR By —— e
' POORLY GRADED SAND, gray.
S-6
36

LOG_OF_BORING 109112 PROP. ANCHORAGE BASIN SAND SQURCE.GPJ ROC

N - STANDARD PENETRATION TEST RESISTANCE

P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, Inc. Boring operations
were performed by Ocean Surveys, Inc.
GPS Coord. N, 13,698,835' E. 3,317,844’




LOG OF BORING AA-10 ' SHEET20F2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78408

Telephone: (361) 883-4555

Fax; (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/12/09 - 03/12/09

LOG_OF_BORING G109112 PROP. ANCHORAGE BASIN SAND SQURCE.GPJ ROCK ETL.GDT A128/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
— > ATTERBERG VVibracore
2 2| LIMITS =
< S . £ [ GROUNDWATER INFORMATION:
E,, @ AN e | 2 L
£ |a 38/ 2 | E1E |- bElu 2
gl = |2 EEZEl S | 2| 3|58 Es52.5 §
= W z =} > @ _ .
a1 £ |z |2 gg%gg 5| S| 2 552232 2 [SURFACE ELEVATION: -30' NAVD
2| O 2 Z
3| E |E\F)zard8 S [w pp 52852 5 DESCRIPTION OF STRATUM
R Same as above.
5-7
1 17 Same as above.
L 58
///’ % 1 ] SANDY CLAY gray.
; 7
/ | S-9 i
Z 39 Same as above.
//é ‘0 | 5-10

Boring was extended to an elevation of -40-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, Inc. Boring operations
were performed by Ccean Surveys, Inc.
GPS Coord. N. 13,698,835' E. 3,317,844




LOG OF BORING AA-11 SHEET 1 OF 1

CLIENT: HDR Engineering, Inc.
?801(;# Enginegrisr}g & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
Corpusegg?irsti, TX 78409 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (381) 883-4555 .
Fax: (361) 883-4711 NUMBER:  G109112
DATE(S) DRILLED: 03/12/08 - 03/12/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
— - ATTERBERG Vibracore
o 2| = LIMITS -
% Bl E x £ ["GROUNDWATER INFORMATION:
Z | Eol & e | 8 i
£ | & eClElE 2 2,6y =
8| [3] |cEEE5 S 2|c 5 E55=E ¢
2| S ._u“’gmg_n—§0¢ 2515 258E2 ¢
> g WidizsaaZza| 2 = < (Wg = Q@ , VD
51 € |2|2(3588% & 8|5 2 |S2552 S |SURFACE ELEVATION. -28' NA
oy p— [
3l & |8\5/%2ac82 8 r m |BE2B5HE S DESCRIPTION OF STRATUM
- 21 "
- 22 o
- 23 o
» 24 .
- 25 -
n 26 -
- 27 N
% 28 1 . | SANDY CLAY, with shellfragments, oray.
1] 29 1 SILTY CLAYEY SAND, with shell fragments, gray.
RN S-2
/ 30 - B ____—'"""__"__H“””;;_CTL'A'Y‘E_Y_SKNTJMg?aV _____________________
7 53
77 Il I N ]
BN MR SICTY CLAYEY SAND, gray.
S-4 21
32 1 7l Same as above.
S5
] - Same as above.
S_B 15
34 7 T ] T T T T T T T T 717 7| POORLY GRADED SAND, gray. ]
87
¥ Same as above.
S8
¥ 10 Same as above.
$-9 2
¥ POORLY GRADED SAND, gray.
5-10
38 1 Boring was extended to an elevation of -38-feet NAVD during
the drilling operations.
[ REMARKS:
[ N - STANDARD PENETRATION TEST RESISTANCE Boring depth and location was determined by HDR Engineering, In¢c. Boring operations
P - POCKET PENETROMETER RESISTANCE were performed by Ocean Surveys, Inc.
1  T-POCKET TORVANE SHEAR STRENGTH GPS Coord. N. 13,699,483 E. 3,318,183’

LOG_OF _BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK_ETL GDT 4/28/09




K_ETL.GDT 4/28/09

LOG OF BORING AA-12 SHEET 1 OF 1

CLIENT: HDR Engineering, Inc.
5310; Enginederg\g & Testing Lab., Inc. PROJECT; Anchorage Basin Sand Source Investigation
cgrpuseéﬁﬁ;ﬁ, -}-’x 78409 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361) 883-4555 .
Fax: {381) 883-4}7‘11 NUMBER:  G109112
DATE(S) DRILLED: 03/12/09 - 03/12/08
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
— - ETTERBERG Vibracore
g gl = LIMITS =
< 2= s¢ = | GROUNDWATER INFORMATION:
Zz 0| & ] wi
= kol & o z
3| % | eesz| 82| 3 ElpEE o 8
Q o =] E aotd| w - o o B Ri;g .
S| € |5 |p|228:=5/5 |8 5 & 282563 ¢
5§ |2|2|32888 518 |3 2 |82 E§9 3 |SURFACE ELEVATION: -26' NAVD
= — el =
S| B [Z\3)2ar¥8| 8w e |r BEE28EE S DESCRIPTION OF STRATUM
L 21 -
- 22 -t
b 23 m
- 24 N
L 25 -
S | BOORLY GRADED SAND, with shell fragments, gray.
R S-1
g 27 SANDY CLAY, gray.
///'” 28 1 N Same as above.
/ﬁ 2 3 | |
7 Same as above.
/ S-4 83
A o0 -
:///// SANDY CLAY, gray.
7% 85 | |
/// 311 Same as above.
| /,,; o 58
BN . POORLY GRADED SAND, with clay, gray.
57
B Same as above.
S-8
41 Boring was extended to an elevation of -34-feet NAVD during
the drilling operations.
[ REMARKS:
) N - STANDARD PENETRATION TEST RESISTANCE Boring depth and location was determined by HDR Engineering, Inc. Boring operations
P - POCKET PENETROMETER RESISTANCE were performed by Ocean Surveys, Inc.
I T-POCKET TORVANE SHEAR STRENGTH GPS& Coord. N. 13,700,304' E. 3,318,392'

LOG_OF_BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GP4 ROC




LOG OF BORING AA-13 SHEET 1 OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) 883-4555

Fax: (361)883-4711

CLIENT: HDR Engineering, inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/11/09 - 03/11/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
.r—a = ATTERBERG Vibracore
g é @ LIMITS &
< c2 = x Z | GROUNDWATER INFORMATION:
Z . B5| & 2 z
R Wl = = Z it
' g 50 z £ = il [TV} @
= = |8 teSe| 8| 2|3 | E |28 H 8
2| £ |2 ,5s9%2| e |2 |2 |2 |e8BEg ¢
=| 2 |uw 9/853=3| 53|22 |58)geg =
ol 2 |z g 9528x| 5 | & 203 52E59 3 SURFACE ELEVATION: -32' NAVD
=1 = o - - z
ol @ |3\Z)SEEEE| S M e [m (ESRERZ DESCRIPTION OF STRATUM
- 21 -
- 22 -
n 23 -
- 24 -
. 25 -
L. 26 |
L 27 t
L. 28 -
- 29 ~
s 30 |
L 31 -
2 7 | BOORLY GRADED SAND, with shell iagments, gray
S-1
BN Same as above.
8-2
34 | .
: Same as above, with clay.
8.3 11
S I I I ST T T T T T T T T T T [ SITY CLAYEYSAND gray. 77
S-4 19
Sl N CT T T T Tt T T T [ PODRLY GRADED SAND, with ciay. gray. |
55
1M Same as above.
S-6 9
¥ Same as above.
5-7
®1 M POORLY GRADED SAND, with clay, gray.
S-8
40

LOG_OF_BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK ETL.GDT 4/28/09

N - STANDARD PENETRATION TEST RESISTANCE

P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, Inc. Boring operations
were performed by Ocean Surveys, Inc.

GPS Coord, N. 13,698,028' E. 3,318,672'




LOG OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK_ETL.GDT 4/28/09

LOG OF BORING AA-13 ' SHEET20F 2
CLIENT: HDR Engingering, Inc.

ggﬁ Egginegrisntg & Testing Lab.. Inc. PROJECT: Anchorage Basin Sand Source Investigation
ar .
Corpus cﬂristi, TX 78408 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361) 883-4555 .
Fax (361) 883-4711 NUMBER: 108112
DATE(S) DRILLED: 03/11/09 - 03/11/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):

— - ATTERBERG Vibracore

2 o - LIMITS =

3 SE & x = | GROUNDWATER INFORMATION:

= | = Ep| & c | & g

& | & 8218 12|~ e 2
8| £ |3| |cGE2E|S|2|2|s E3fR=E ¢
S| 2 |Z|n|e28:c3is 8|5 |6 |28)E6g ¢S
2 8 |E|2|9858% & | S 2 | 3 |S2k§2 8 | SURFACE ELEVATION: -32 NAVD
] ™ [ad 2 -
| = 3 Z)TorES 8 e e |ES[S5E 2 DESCRIPTION OF STRATUM
Same as above.

$-9 5
| I Same as above.
S-10

Boring was extended to an elevation of -42-feet NAVD during
the drilling operations.

"N - STANDARD PENETRATION TEST RESISTANCE | REMARKS: s
B - POCKET PENETROMETER RESISTANGE Wzrrgiegg:m:g b;%ac;nnwsisn?ee;:rmlga y Engingsring, Inc. Boring operations
T - POCKET TORVANE SHEAR STRENGTH GPS Coord. N, 13,698,028 E. 3,318 672




LOG OF BORING AA-14

SHEET 1 OF 2

6817 Leopard St.

Corpus Christi, TX 78409
Telephone: (361) 883-4555
Fax: (361) 883-4711

Rock Engineering & Testing Lab.,

Inc.

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/12/09 - 03/12/09

LOG_OF BORING G109112 PROP. ANCHORAGE BASIN SAND SQURCE.GPJ ROCK ETL.GDT 4/28/09

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
— Z ATTERBERG Vibracore
;@ 2l = LIMITS o
Z i < £ | GROUNDWATER INFORMATION:
E | kgl £ c |2 g
[ﬁ % {>)D g E E E = |w tg
] w
2l ¢ | 3 tEE@ES S|o |6 |E3EL G S
=| ¢ Z w88 2|2 | EE |28@BEg ¢
S|l E |w|@|s8853| 5|32 | ¢ |g8geg 2 AN
2l £ |2|2(8888%| 51 8|2 |7 |28 2 B |SURFACE ELEVATION: -30'NAVD
= - [t z L Al
3l 3 |5\ zar¥8 S W r P ERB5E 2 “DESCRIPTION OF STRATUM
L 21 -
| 22 -
1, 23 -
- 24
- 25
- 26
- 27
F 28
- 29
30
CLAYEY SAND, gray.
S-1 39
3 T "= T T T T T T POORLY GRADED SAND, with clay and shell fragments, |
$-2 8 | gray.
32 -
Same as above.
S.3
33 T T T T T T T T T, [ SUIY.CLAYEYSANG wih shell fiagiments ‘gray. |
S-4
34 N Same as above.
5-5
% N T T T[T, [ EOORLYGRADED SAND vticlay, gray.
S-6
3% | Same as above.
5-7
%7 T T T T T T T T T T T T TSIV CLAYEY SAND, gray. 77T
5-8
8 | Same as above.
-9 13
39 B Same as above.
S-10
40

REMARKS:

Boring depth and location was determined by HDR Engineering, inc. Boring operations
were performed by Ccean Surveys, inc.
GPS Coord. N. 13,898,747 £. 3,318,773




LOG OF BORING AA-14 SHEET 2 OF 2

LOG_OF BORING 109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK_ETL.GDT 4/28/08

CLIENT: HDR Engineering, inc.
§§1c!7ﬂ Enginegrgltg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
COrpuseSﬂﬂLt;, TX 78409 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361) 883-4555 :
Fax: (361) 883-4711 NUMBER: G109112
DATE(S) DRILLED: 03/12/08 - 03/12/0¢
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
. = AT “:RBERG Vibracore
§ 2l & LIMITS =
< sE| £ x £ | GROUNDWATER INFORMATION:
Z. k5| & 8 >
z 8 SSlE . B L O
_ [&] = = =]
81 ¢ |5 |gEEBE 121 C G |EZlELE ¥
=l w|leBZei|l gl ol E | 2RI g ©
| = W iwle8eEal 51319 | 2|58 e 2 , ‘
5 £ |z|z|62288( & 3|2 2 |B82EZg 2 |SURFACEELEVATION: -30' NAVD
= @ 2 _ -
o1 @ |5\F/5erbg| 2 wr P 52858 S DESCRIPTION OF STRATUM
BRE SILTY CLAYEY SAND, gray.
S-11
10 Same as above.
812 16
42 - | Same as above.
5-13
10 SILTY CLAYEY SAND, gray.
S-14
447 Boring was extended to an elevation of -44-feet NAVD during
the drilling operations.
N - STANDARD PENETRATION TEST RESISTANCE ;Entnif:hf?c; losation was determined by HDR Engineering, Inc. Boring operations
P - POCKET PENETROMETER RESISTANCE were performed by Ocean Surveys, Inc.
1 T-POCKET TORVANE SHEAR STRENGTH GPS Coord, N. 13,698.747' E. 3,218,773




LOG OF BORING AA-15

SHEET 1 QF 2

Inc.

CLIENT: HDR Engineering, Inc.

K_ETL GDT 4/28/08

ggf; Il_fnginegrg}g & Testing Lab., PROJECT: Anchorage Basin Sand Source Investigation
Corpuseggfi;ti’ TX 78409 LOCATION: Anchorage Basin, Galveston, Texas
Telephone: (361) 883-4555 :
Fax: (361) 883-4711 NUMBER: (109112
DATE(S) DRILLED: 03/12/09 - 03/12/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
. > ATTERBERG Vibracare
(=) 2= LIMITS -
% JElE < £ | GROUNDWATER INFORMATION:
£ g fe| @ e | 2 0
& o] &0 % = = F\~ = lw '3
al = | 2| |-EERE| S |23 15|E32.68 %
2|l g |2 Logr3Ilw | o | £ | E|BRIAE S o
| 2 L|0|eg2t3 s 5|2 |2 |f3H0d =
o1 £ |z|z|3528%| & |8 3 2|c2kEg¢g 2 | SURFACE ELEVATION: -30' NAVD
2| B s} .
ol & [2\3)IEEE8 8 i h m (E2R5RE 2 DESCRIPTION OF STRATUM
- 21
- 22
L 23
L 24
L 25
- 26
- 27
- 28
L 29
i | EOORLY GRADED SAND; vith clay, gtay.
I -1
;; 31 T T [ N M R R | :1_ ~CLAYEY SAND, with shell fragments, gray. |
7 ] I A O A N U A
EEr iR SiCTY CLAYEY SAND, with shell fragments, gray.
RN 5-3
§on 33 u Same as above.
- S-4 22
34 B T T T T T T T T T T 7T [ CLAYEYSAND gray. T T T T T
% 61
7 Same as above.
) e L
? " Same as above.
v S-7
7 ] I I T s O O s A
e 7 POORLY GRADED SAND, With clay, gray.
S-8
38 B Same as above.
5-9
39 ] Same as above.
S-10 7
40

LOG._OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROC|

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, inc. Boring operations
were performed by Ocean Surveys, Inc.
GPS Coord. N. 13,699,240' E. 3,318,962'




LOG_OF _BORING G109112 PROP. ANCHORAGE SASIN SAND SOURCE.GP4 ROCK _ETL.GDT 4/28/09

LOG OF BORING AA-15 . SHEET 2 OF 2

CLIENT: HDR Engineering, Inc.
gé;ﬂ Eencg);inegrisrlg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
ar .
Corpus cﬁrist;, TX 78409 LOCATION: Anchorage Basin, Galveston, Texas
Telephone: (361) 883-4555 .
Fax: (361) 8834711 NUMBER:  G100112
DATE(S) DRILLED: 03/12/09 - 03/12/08
FIELD DATA LABORATORY DATA DRILLING METHOD(S}:
— - ATTERBERG Vibracore
g ol - LIMITS -
< _Zl = x ;j‘ GROUNDWATER INFORMATION:
& 220 2 =] e
o [ Qo e E| =2 3
& @ o} |1 = r i o
3| £ |3| |gEEgE|S |52 5 E35.E 7
S| £ |5 4|288=31515 & 3 f3iGg g
5l £ |2|2|5888%|k S & 2 S2££2 2 |SURFACE ELEVATION: -30 NAVD
= 5 2 ~REA
gl B |5\5)2:c82 S lr P BERBGE £ DESCRIPTION OF STRATUM
POORLY GRADED SAND, with clay, gray.
8-11
A N Same as above.
s-12
) B Same as above.
5-13 6
43 - Boring was extended to an elevation of -43-feet NAVD during
the drilling operations.
N - STANDARD PENETRATION TEST RESISTANCE | REMARKS: | - —
P - POCKET PENETROMETER RESISTANGE w?al::%e:g:m:gdbl?%a;gnvéisr\?:;:rﬁ?d by HDR Enginesring, inc. Boring operations
| T -POCKET TORVANE SHEAR STRENGTH GPS Coord. N. 13,699,240 E. 5,316,962'




LOG OF BORING AA-16

SHEET 1 OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.
Corpus Christi, TX 78409

CLIENT: HDR Engineering, Inc.
PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin, Galveston, Texas

K_ETL.GDT 4/28/02

LOG _OF_BORING (109112 PROP. ANCHORAGE BASIN SAND SOURCE .GPJ ROC

Telephone: (361) 883-4555 :
Fax:p(361)8(83-4)711 NUMBER:  G109112
DATE(S) DRILLED: 03/12/09 - 031 2/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
- > ATTERBERG Vibracore
2 2l = LIMITS -
< 2| T > £ | GROUNDWATER INFORMATION:
Z kol @ g i
s & SRE L. 5|2 3
2l 5 & reoE| 81 2|3 | E |58 o8
o o 5 ~LimbEl O | 5 IR ESi2 £l s
8] &8 |z bogoedlw | 5 | 2| E|aQ|8Eg o
= = DNEGRBOES] X = Z 5wk
218 |4 4|285E38] 2 | 2 212 |58x29 3
B2 oelz 822825 | S| 2|3 5259 & |SURFACE ELEVATION: -28 NAVD
glm |3\B)ECCES S Tr [ (B2IREE 2 DESCRIPTION OF STRATUM
19 -
20 -
n 21 .
- 22 -
n 23 |
L. 24 |
n 25 -}
I 26 pu
- 27 -
T 28 SILTY CLAYEY SAND, gray.
KA 51 19
: T 297 B Same as above.
: 5-2
3Kp 301 N Same as above.
- S-3 21
7 31 1 SANDY CLAY., with shell fragments, gray.
4 S-4
% 271 S b
d anme as apove,
%/ S5 72
77/ -
///// Same as above.
///” 34 . S-G
9y CLAYEY SAND, gray.
/ &7 35
; ;/)“ 35 - L
? Same as above.
o 5-8
. 36

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, Inc. Boring operations
were performed by Ocean Surveys, Inc,
GPS Coord, N. 13,699,918' E. 3,318,141'




K_ETL.GDT 4/28/09

LOG_OF_BORING 5109112 PROP. ANCHORAGE BASIN SAND SOURCE .GPJ ROC!

LOG OF BORING AA-16 SHEET 2 OF 2

CLIENT: HDR Engineering, Inc.
E&c_llg f:g;;;?grisrlg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
Corpus Christi, TX 78409 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361) 883-4555 .
Fax:p(;g% 8(83-4)711 NUMBER:  G109112
DATE(S) DRILLED: 03/12/0¢ - 03/12/09
FIELD DATA LABORATORY DATA DRILLING METHODB(S):
- - ATTERBERG Vibracote
§ 2l = LIMITS -
2 Sl & x < | GROUNDWATER INFORMATION:
o o i E = S E
=] % 8 o g E E E = |w 2
al & | 2 EEQE: 8 2| 2 E|lzs2 _Ff &
al & 2 bogedlw |3 | | Blecl@zy &
| S wnlgaa=35 £ |8 | E|L|Z25|Rzg 2
S| 5 |9 dlsggz3 2 |3 9|2 |E8gey = : ,
=l 2 3|5 966fx 2|3 |al= (22202 3 |SURFACE ELEVATION: -28' NAVD
3 S\S/2acb Z{w|r P |[E2BHE S DESCRIPTION OF STRATUM
?/ Same as above.
//// . 36
A 37 e o e e o L e e e o e e e e e e — — — — ]
o POORLY GRADED SAND, gray.
' $-10
1 R Sarme as above.
5-11
1 | Same as above.
$-12 2
| Boring was extended to an elevation of -40-feet NAVD during
the drilling operations.
N - STANDARD PENETRATION TEST RESISTANCE zfnzﬁﬁihfi location was determined by HDR Enginsering, Inc. Boring operations
P - POCKET PENETROMETER RESISTANCE were performed by Ocean Surveys, Inc.
T - POCKET TORVANE SHEAR STRENGTH GPS Coord. N. 13,699,918 E. 3,319,141"




LOG OF BORING AA-17 SHEET 1 OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephona: (361) 883-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G108112

DATE(S) DRILLED: 03/11/09 - 03/11/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
- - ATTERBERG Vibracore
@ 2l = LIMITS =
% 3= £ | GROUNDWATER INFORMATION:
6| & by w
& |« B2 B .| 8 o
< |4 B 21|58 |Z @
= = |2 EESz B E| 3| E|2EE & 8
gl £ |2 Eogd| w | 2| Q| € |53@Bzx
s| & |5/p288:3 €2 |5 |5 250859 ¢
- 142} -
2| 8 |22|3888% 515 |5|3|82559 3 | SURFACE ELEVATION: -31 NAVD
Sl @ |E\3)za-92 Sl |p |EBB5E S DESCRIPTION OF STRATUM
- 21
22
- 23
- 24
- 25
- 26
- 27
F 28
- 29
- 30
8 5 POORLY GRADED SAND, with shell fragments, gray.
S-1
32 B Same as above.
8-2
% I T T T T, | SIIY.CLAYEY SAND with shell ragments, gray. |
S-3
34 N Same as above.
5.4 19
3 T T T T T Tl T[T POORLY GRADED SAND, with clay, gray. |
5-5
%6 B Same as above.
3-8
37 B Same as above.
-7 10
38 I (T T T T T T T T T T T T I SIAYCLAVEVSAND gray. T T T T
S-8
39 | Same as above.
S5-9
40

LOG_OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPS ROCK_ETL.GDT 4/28/09

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engingering, Inc. Boring operations
ware performed by Ocean Surveys, Inc,
GPS Coord. N, 13,698,322' E. 3,319,855'




LOG OF BORING AA-17 SHEET 2 OF 2

CLIENT: HDR Engineering, Inc.
ngfg Enginegrisr}[g & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
Corpusegﬂfriirsti, TX 78409 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361) 883-4555 .
Fax: (361) 883-4711 NUMBER:  G109112
DATE(S) DRILLED: 03/11/09 - 03/11/08
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
—_ - ATTERBERG 1. Vibracare
g o LMITS | ?
2 ;% = % E; GROUNDWATER INFORMATION:
rEl &5 = =
& g %% % E % ?E_- by §
gl ¢ | 2 & EEQE| S | 2|3 5 Es2_E 8
212 |Z|0|289:5|2 215 5 23959 ¢
5| 2 |2]2/52882 & S| 312 82822 2 | SURFAGE ELEVATION: 31 NAVD
2| 2 <) 2 /
S| ® |8\s)2a-92| € p p 52858 2 DESCRIPTION OF STRATUM
450 Same as above,
S-10 19
47 Boring was extended to an elevation of -41-feet NAVD during
the drilling operations.
o REMARKS:
N - STANDARD PENETRATION TEST RESISTANCE Boring depth and location was determined by HDR Engineering, inc. Boring operations
P - POCKET PENETROMETER RESISTANCE wre performed by Ocean Surveys, Inc.
T - POCKET TORVANE SHEAR STRENGTH GPS Coord. N. 13,698,322' E. 3,319,855’

LGG OF BORING G109112 PROP. ANGHORAGE BASIN SAND SOURGE.GPJ} ROCK_ETL GDT 4/28/05




LOG OF BORING AA-18 SHEET 1 OF 2

Rock Engineering & Testing Lab., Inc.
6817 Lecpard St.

Corpus Christi, TX 78409

Telephone: (361) 883-4555

Fax: (361) 8833-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/13/09 - 03/13/09

LOG_OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK_ETL GDT 4/28/09

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
. = ATTERBERG Vibracore
a 2 5 LIMITS =
% c2 = x £ | GROUNDWATER INFORMATION:
2 g ig| g = | 2 2
- ce3x| 815 2| &8
| = 3| |gEEg5| S| S 1olc|E33.& &
S| & |Z|gl2g9cs| g2 |5 |k (258)iGg 2
> = w BaZ =1 -] 0
AR EHE gggég Bl2|a|2 5% ééﬂg @ | SURFACE ELEVATION: -30° NAVD
= o pd z
Sl @ |Z\& zec5| 2w |p P |EERGE 5 DESCRIPTION OF STRATUM
- 19 -
L 20 -
» 21 _
- 22 =
L 23 -
L. 24 -
L. 25 .
- 26 -
| 27 -
o 28 -
- 29 -
30 4 POORLY GRADED SAND, with shell fragments, gray.
3
81
14 H
Same as above.
5-2
%2 1 | Same as above.
s-3
31 M POORLY GRADED SAND, gray.
S-4 1
34 1 ] Same as above.
5-5
3 ] T T T T T T T T T T T T 7 T T eLAYEYSAND gray. T T T T T T T T T
56 K|
36

REMARKS:

Boring dapth and location was determined by HOR Engiheering‘ Inc. Boring operations
ware performed by Ocean Surveys, Inc.
GPS Coord. N. 13,699,496 E. 3,319,957




LOG OF BORING AA-18 SHEET 2 OF 2

Rock Engineering & Testing Lab., Inc.
8817 Leopard St,

Corpus Christi, TX 78408

Telephone: (361) 883-4555

Fax; (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Scurce investigation
LOCATION: Anchorage Basin, Galveston, Texas
NUMBER: G108112

DATE(S) DRILLED: 03/13/08 - 03/13/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
— - ATTERBERG Vibracore
g 2 = LIMITS &
< JE e » = | GROUNDWATER INFORMATION:
Z ol & =t &
L?j é %g % E E g ~ lwm E
g| ¢ | 3| |gEEEE|S |31 o |E5G=E ¢
s| 2 |&|glegec3| 2|86 B 2559 ¢
ol 5 E|z|3228%| 5|8 2| 7 |SZEZ2 3 |SURFACEELEVATION: -30' NAVD
= — o = 5
Sl @ | 3\Z/zec82 801 (P P |588352 2 DESCRIPTION OF STRATUM
[ Same as above.
a7 A -t
“ Same as above,
// 5-8 35
T ¥ T C T T T T T T T T T T T T T U PODRLY GRADED 8AND, gray. ]
8-9
’ N Same as above.
$-10 3

LOG_OF BORING G109112 PROP. ANCHORAGE 8ASIN SAND SOURCE.GP§ ROCK_ETL.GDY 4/28/09

Boring was extended to an elevation of -40-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and iocation was determined by HDR Engineering, Inc. Boring operations
ware performed by Ocean Surveys, Ins.
GPS Coord. N. 13,699,456' E. 3,319,857




LOG OF BORING AA-19

SHEET 1 OF 2

LOG _OF BORING G109112 PROP, ANCHORAGE BASIN SAND SOURCE.GPJ ROCK_ETI.GDT 4/28/09

CLIENT: HDR Engineering, Inc.
?gf? Enginederistlg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
opa . .
CorpuseCErirst'[‘ TX 78400 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361} 883-4565 .
Fax: (361} 883-4711 NUMBER:  G109112
DATE(S) DRILLED: 03/11/09 - 03/11/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
_ > ATTERBERG Vibracore
a) 2l = LIMITS =
% 10 x £ | GROUNDWATER INFORMATION:
Z zal =z o >
L-:J 5 u>J H E — = Z brd
2| = S =8 8| 2 2 z Ly 2
al = |3 & it g5 Lt 30 G E=l3_ 0 W
S| 8 |2 p 4893 |2 5|5 |250856g ¢
21 ¢ |z & g%%% AEIEAEEE] Z 2| 8 | SURFACE ELEVATION: -28' NAVD
=| 3 = ?
3l = |5\3/2ec88| 8w lr[m|B52B352 E DESCRIPTION OF STRATUM
- 21 pn
L. 22 -
- 23 pu
L. 24 -
L 25 -
- 26 -
. 27 -
? 28 - -, | CLAYEYSANG gray.
77 Rl
i 29 Same as above.
/; $-2
7 30 1 SANDY GLAY, dark gray.
., 7
y 3 ] Same as above.
//2 s - 4| |
/‘_ Same as above.
e
i o POORLY GRADED SAND, with clay, gray.
REAS §-6
7 il SANDY GLAY, dark gray.
e ,
/./’ 35 1 N Same as above,
o
//f Same as above,
/j - s8]
// SANDY CLAY, gray.
// 5-10 |
S0 R POORLY GRADED SAND, with dlay, gray.
-1
1 Same as above.
§-12 3
40 REMARKS:
N - STANDARD PENETRATION TEST RESISTANCE Boring depth and-locaﬁon was determined by HDR Engineering, Inc. Boring operations
P - POCKET PENETROMETER RESISTANCE were performed by Ocean Surveys, Inc.
T - POCKET TORVANE SHEAR STRENGTH GPS Coord. N. 13,700,408' E. 3,320,164




LOG OF BORING AA-19 . SHEET20F 2

LOG_OF BORING 109112 PROP. ANGHORAGE BASIN SAND SOURCE GPJ ROCK ETL.GDT 4/28/09

CLIENT: HDR Engineering, Inc.
g{gfl; 1I_Enginegrisntg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source investigation
corpusegmrsﬁ, TX 78400 LOCATION: Anchorage Basin, Galveston, Texas
Telephone: (361) 883-4555 .
GNP NUMBER: G109112
DATE(S) DRILLED; 03/11/08 - 03/11/09
FIELD DATA LLABORATORY DATA DRILLING METHOD(S):
" ATTERBERG Vibracore
g 2l = LIMITS s
< 2= = < | GROUNDWATER INFORMATION:
a >0 E I w
& wE B L | 2 @
a i o — ég % E % E gl 1Y tg
gl = 13| |cBEES| o3| (c|E3la=g S
=| 8 wlgeaes| 2z |21 E | E|284ME¢g 2
S| B 1 4|dizeaze| 2 | 2| 2|2 |08|leg9Q 2 .
1 2 18 g 9%%55 51| & é § 02 e E g| 9 | SURFACE ELEVATION: -28' NAVD
- —_— m e 5 S
gl = | 2\F)SerBe| SMuwlmm | m 52858 & DESCRIPTION OF STRATUM
1 SILTY CLAYEY SAND, gray.
513
4 B Same as above.
S-14 25
42 Boring was extended to an elevation of -42-feet NAVD during
the drilling operations.
[ REMARKS:
; N - STANDARD PENETRATION TEST RESISTANCE Boring depth and location was determined by HDR Engineering, inc. Boring operations
P - POCKET PENETROMETER RESISTANCE were performed by Ocaan Surveys, Inc.
| T-POCKET TORVANE SHEAR STRENGTH GPS Coord. N. 13,700,406 E. 3,320,184'




LOG OF BORING AA-20 SHEET 1 OF 2

CLIENT. HDR Engineering, Inc.
Rock Engineerisng & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
gilguéeéﬁ?i;"ﬁ, %x 78409 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361} 883-4555 .
Fax: (361)883-4711 NUMBER: G109112
DATE(S) DRILLED. 03/11/09 - 03/11/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
= ATTERBERG Vibracore
o 2| o LIMITS =
i ;g = % = | GROUNDWATER INFORMATION:
s|Z |5 kegE 812 3|5 sk, g ®
g| g Z kgl W o | FE |80k o
|2 wini8GEEZ| 5 |53 | 2|2 |68 ¥ae 2 ,
518 |z2|2(5428%| 5 | S| 5|3 |S2[E5 2 g | SURFACE ELEVATION: -32' NAVD
= a o —
2la (3\F/ZirkEe| S lr | m |BERBES E DESCRIPTION OF STRATUM
L 21 .
L 22 -
- 23 A
L. 24 -
- 25 o
n 26 -
. 27 .
L 28 -
- 29 -
» 30 -
» 31 -
32 1 , POORLY GRADED SAND, with clay, gray.
8-1
7 i Same as ahove.
$-2
34 1 | Same as above.
S 5-3
7 I N T T [ CoAYE SAND Wit shell Fagments, giay. |
/7; S-4
/// % 1 ] Same as above.
7 el
2 Same as above.
//// s 56 | |
? 28 CLAYEY SAND, gray.
A 57
A 1T L I N TR S O I S
% POORLY GRADED SAND, gray.
w L2
N - STANDARD PENETRATION TEST RESISTANCE s:lfn!\:‘:ﬁzh}(afd: location was determined by HDR Engineering, inc. Boring operations
I P-POCKET PENETROMETER RESISTANCE wera parformed by Ocean Surveys, Inc. ’
i T-POCKET TORVANE SHEAR STRENGTH @PS Coord. N. 13,698,014' E. 2,320,805

LOG OF _BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK _ETL GDT 4/28/09




LOG OF BORING AA-20 SHEET 2 OF 2
CLIENT: HDR Engineering, inc.

GRBO1C; Enginegrisntg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
Corpusegg?irsti' TX 78469 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361) B83-4558 .
Fax: (361) 883-4711 NUMBER:  G109112
DATE(S) DRILLED; 03/11/08 - 03/11/08
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
_ " ATTERBERG Vibracore
a 2l 5 LIMITS =
% 1 £ " GROUNDWATER INFORMATION:
> & E fﬁ t
& Y G| w = g E
s |4 8olz || 515 | £l @
wmd -l L bal
3| = |3| |gEEEE|S |3 |2 g E3iE.E ¢
=l 2 |Z|g|g22:3/2(8|% % i2akg ¢ .
50 5 |2 z|38805| B | 8|5 = B2EZ9 3 |SURFACEELEVATION: -32'NAVD
2lad |5\E/2arde S r m 52858 5 DESCRIPTION OF STRATUM
Same as above.
S-9 3
41 A

LOG_OF BORING 109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK_ETL.GDT 4/28/09

Boring was extended o an elevation of -41-feet NAVD during
the drilling operations.

l; ) S(‘];‘?:'\IKEE)ﬁiDE EE—?‘E&E@?S&I gEESSI-g?’E[\SIé:SETANCE BRc:Entncfg;Thfiﬂ: location was determined by HOR Engineering, Inc. Boring operations
- rfi d by O 8 , ing,
T - POCKET TORVANE SHEAR STRENGTH B8PS boord. N. 13.698.014' E. 3520905




LOG OF BORING AA-21

SHEET 1 OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) B83-4555

Fax: (361) 883-4714

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/11/09 - 03/11/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
- ATTERBERG Vibracore
o 2 = LIMITS o
o 3| & " £ | GROUNDWATER INFORMATION:
-0 e Lt =
£ | Lh| & . o
< | & g0l 2 |5 | 21 >~ ol -
a|l = |2 EegE| 8 | 212 E|zE2 ¢ 8
2| = |3 CeLws Sle | 2 |ER3 @ o
DED 5 Zw“%%.-% o Q E | E 02793;-00
£l 5 |4 |4 E3323| 2|32 2 |adlgeg z . .33 NAVD
2| § |z|z|388Bx%|B S5 2|S2[E82 3 SURFACE ELEVATION: -33
S| B |8\&/zacS2| 2lLipm P |ERBEE 5 DESCRIPTION OF STRATUM
L 21 ~
- 22 -
- 23 -
L 24 -
L. 25 -
L. 26 -
- 27 -
L 28 -
- 29 -
L 30 -
L 31 o
= 32 4
e N .| POORLY GRADED SAND, gray.
R S-1
% 34 1 SANDY CLAY, gray.
i
/;/// 35 1 24 Same as above, dark gray.
Z $-3
/./% 36 - | —
% Same as above.
'),’/K | S5-4
/{% 87 1o | CEAYEYSAND dark gray.
S-5
I
38 - =
7 Same as above.
$-6
o Same as above.
/ S-7
A 40

LOG_OF BORING G109112 PROP. ANCHORAGE BASIN SAND SQURCE.GPJ ROCK ETL GDT 4/28/09

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, inc. Boring operations
were performed by Ocean Surveys, Inc.
GPS Coord. N, 13,698,958' E, 3,321,049’




LOG OF BORING AA-21 SHEET 2 OF 2

LOG_OF BORING (109112 PROP, ANCHORAGE BASIN SAND SOURCE GPJ ROCK ETL GDT 4/28/09

CLIENT: HDR Engineering, Inc.
ggﬂ Engine:risrlg & Testing Lah., Inc. PROJECT: Anchorage Basin Sand Source Investigation
Corw:&’;i‘};ﬁ, TX 78409 LOCATION: Anchorage Basin; Galveston, Texas
Teiephone: (361) 883-4555 .
ng: (361) 8(83—4)711 NUMBER: G109112
DATE(S) DRILLED: 03/11/09 - 03/11/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
_ - ATTERBERG Vibracore
E 2 = LIMITS -
o ;g = x 5 GROUNDWATER INFORMATION:
= =z
E. & %“g El | & z %
4 = g bele| 8l E (3 E |~ 48
3l ¢ 3 gEEg5| 9|3 /e|g|E3kE T
= = Lzuu)"‘c_n_g_.;;_f, 4 =] 5 = %%m}—go
> w _.‘i-‘gtmnzo =2 = < < LuQn:%QZ . )
i 8 ggg§5 b1 917 |2 Szleg2 @ | SURFACE ELEVATION: -33 NAVD
21 & @l 2
S| @ | F\S/za vl 2 r|m|BERB5E S DESCRIPTION OF STRATUM
EKD SIETY CLAYEY SAND., dark gray.
58 23 | TS
41 Boring was extended to an elevation of -41-feet NAVD during
the drilling operations.
:;I : ggéig#%%ﬁg#ggﬁé?gg F;FEESE'I?E[\?&SETANCE Sofntﬂd“:ghii; location was determined by HDR Engineering, In¢. Boring operations
rformed by Ccaan S  Inc.
T - POCKET TORVANE SHEAR STRENGTH PS Boord N 19.505.650' E. 3931 049




K_ETL.GDT 4/28/09

LOG OF BORING AA-22 SHEET 1 OF 2

LOG_OF BORING (109112 PROP. ANCHORAGE BASIN SAND SOURCE GFJ ROC

CLIENT: HDR Engineering, Inc.
g{gfl?( Enginegfisqg & Testing Lab,, Inc. PROJECT: Anchorage Basin Sand Source Investigation
corpuseco;ﬁer‘irsti, TX 78408 LOCATION: Anchorage Basin; Galveston, Texas
R saadr 1y NUMBER: G109112

ax: -47 11 )
DATE(S) DRILLED: 03/10/09 - 03/10/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S).
— > ATTERBERG Vibracore
g % = LIMITS =
< s5 & < = | GROUNDWATER INFORMATION;
E n E E ﬁ [t g ﬁ
£ | & 80| 2|18 5| plu o
gl & |3 |gEEEE| S i3 /g g Efg.0 ¢
R R R wAVD
&+ ri] [~ <] Z & - 231
g 3 % 2 §§§E§ 2 S.a = gg %E% g SURFACE ELEVATION: -31
Q1 @ | 5\S/zecl@ 2L PP  BEE3HE 3 DESCRIPTION OF STRATUM
. 21 m
L 22 -
L. 23 o
- 24 4
l_ 25 ..
L 26 .
L 27 ~
- 28 -
- 29 m
| 30 _
? 31 1o | CLAYEYSAND gray.
e S-1
%
o 32 T SANDY CLAY. gray.
% s-2 93
RS I SILTY GLAYEY SAND, gray.
s -3 % |
ZEE Nl I Same as above.
- ‘; S-4
7B SANDY CLAY, gray.
e &
%/ % 1 ] Same as above.
/¢ 5 86 | |
y/ Same as above
7 s 8-7 _
7 CLAYEY SAND. gray.
?} 3 1 Il Same as above.
e 59
o
40

REMARKS:

g ) S’ggﬁg@%@ﬁ E'I‘\'!FESEII/I\ETFE)S I;QTEESS;? ES (I:SETANCE Horing depth and location was determined by HDR Engineering, inc. Boring operations
- wera performed by Ocean Surveys, Inc.
T - POCKET TORVANE SHEAR STRENGTH GPS Coord, N. 13,700,020 £. 3,321,179'




K_ETL.GDT 4/28/09

LOG_OF BORING G1069112 PROP. ANCHORAGE BASIN SAND $OURCE.GPJ ROC

LOG OF BORING AA-22 SHEET 2 OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) 883-4555

Fax: (351) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G108112

DATE(S) DRILLED: 03/10/09 - 03/10/09

DRILLING METHOD(S):

Vibracore

GROUNDWATER INFORMATION:

SURFACE ELEVATION: -31 NAVD

DESCRIPTION OF STRATUM

FIELD DATA LABORATORY DATA
- ATTERBERG
e O
ol . LIMITS ~
2 i » g
< o) B i s
Z | o kol & Q i
b ] >§ b= E = I
= | = B Z1E |2 = i Pt
g2l = | = EEgZ 8121 3 | Bz o 5
- |3 Eoara Sio |G |E3BoL ©
a = Z w8tz B il E |k |29 @ o}
b= 2 w | m g_w_g;—:, & 35 0 w | Z @ m@g z
z = = |4 BRG] 2 a3 < < |Ug =5
E|g|lozZ2H2 ("] Oz asdl @
< 3 sgseggug S & B I-5EKZ 2
8l & |&8\3/ 20098 8 L PP |E235E &
1
% 510

Same as above.

Boring was extended to an elevation of -41-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Enginsering, Inc. Boring operations
were performed by Ccean Surveys, Inc.
GPS Coord. N. 13,700,020' E. 3,321,179




LOG OF BORING AA-23 SHEET 1 OF 2

CLIENT: HDR Engineering, Inc.

ggfl; Enginegrioﬂg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
gorpuseco:ﬁ?i;ti_ TX 78409 LOCATICN: Anchorage Basin, Galveston, Texas
elephone: (361) 883-4555 .
Fax: (361) 883-4711 NUMBER: 5109112
DATE(S) DRILLED: 03/11/09 - 03/11/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
- ATTERBERG Vibracore
o 2l = LIMITS =
- 2T = < | GROUNDWATER INFORMATICN:
< =0l B ] w
Z e § AR k| 2 T
= | & g2l E|E| 2= = lw 4
gt = 1=| L EEZE|C| 2|5 |5 |E518_F S
g| £ |z Loogrdl W | o | £ | E|B2BES o
@Dl 7 = =2 E o
g1 .2 (w|Bigg2E3 5|3 | 2|2 |Z8Heg =
5| 8 £|2|9388%| 5| 8|3 |5 |52|EF2 3 |SURFACE ELEVATION: -32 NAVD
— m —
gl 2 3\5)305E8| 2 TR [P |EBIBER B DESCRIPTION OF STRATUM
- 21
L 22
L 23
L 24
L 25
- 26
- 27
L 28
- 29
L 30
- 31
T %2 SILTY CLAYEY SAND, gray.
1 5-1 2
% B Same as above.
[ s-2
i 34 b — e — P (R S (U SR SR I AP
oy CLAYEY SAND, gray.
//// 53 g | TRERARE O
7 Same as above.
// S-4
T %8 T ] T T T T T T T T T T [ SILTY.CLAYEY 8AND, gray. ]
Ml 5-5 20
g a1 ¥ I Same as above.
- :“: 56
/ 38 ] T T T T T T T T T T T T 1T T CLAYEY 8AND, gray. ]
7l
7 Same as above.
/ 5-8 %
(L2 40

10G_OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK _ETL GDT 4/28/09

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, Inc. Bering operations
were performed by Ocean Surveys, Inc.

GPS Coord. N, 13,698,522' E. 3,321,488'




LOG OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOQURCE.GPJ ROCK ETL GDT_4/28/09

LOG OF BORING AA-23 SHEET 2 OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) 883-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin, Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/11/08 - 03/11/09

FIELD DATA LABORATORY DATA DRILL!NG METHOD(S):
— - ATTEEBCRG Vibracore
= Bl = IMITS =
2 2| & £ [ GROUNDWATER INFORMATION:
<Zﬁ 0| 5 i} W
“ g ag| B e |2 Z
E' g C)D % % = ﬁ = (g
gl = |3| |cEEZE| S |2 3G |Esk2.6 ®
S1 5 |Z|gle8REs it 2 5 5 23859 S
= ] & 5
5| § |3 |2|52982| 5 S 5 5 BSEZJ g | SURFAGE ELEVATION: -32 NAVD
= & @ 4 o o :
Sl 5 |2\Z)20cB8 1 8 (P P 1ERRBGE E DESCRIPTION OF STRATUM
“ Same as above.,
50 ML I T T T T T T [ POORLYGRADEDSAND withclay gray. |
N $-10
42

Boring was extended to an elevation of -42-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T-POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HOR Engineering, inc. Boring operations
were performed by Ocean Surveys, Ins.
GPS Coord, M. 13,608,522' £, 3,321,488’




LOG OF BORING AA-24

SHEET 1 OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.
Corpus Christi, TX 78409

CLIENT: HDR Engineering, Inc.
PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas

Telephone: (361) 883-45565 .
Fax:p(361) 883-4711 NUMBER: G109112
DATE(S) DRILLED:; 03/10/09 - 03/10/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
- ATTERBERG Vibracore
o 2| & LIMITS o=
=~ <| & 2 .
= o;:é £ < I GROUNDWATER INFORMATION:
2 | L P £ | 2 w
= g2l &1k 2| ¢ = |w o
al = | = EEQEI S | 2|21 E |52 A 8
2 - S E ¥al o - © | Q|22 w g
= g Z ., 5225 8 Q = Elaoiuigqol ¢
o1 ¢ |2|2/5888%| & | 2 55 228852 9 | SURFACE ELEVATION: -33 NAVD
= o =4 z
3l 2 |5\Z/25088 8w (pL P (BERBEE S DESCRIPTION OF STRATUM
L 21 -
L. 22 -
o 23 -
- 24 -
L 25 o
L 26 =
L. 27 —
- 28 -
» 29 -
L 30 .
- 31 =
L. 32 -
R IR | FOORLY GRADED SAND, gray.
A 8-1
sz MRl BN Same as above, with shell fragments.
$-2
7/// 3 1 . T I S S IO I -
] 47
,7, 36 SANDY CLAY gray.
7 s
/.y/ 37 Same as above.
% 155
y 38 Same as above.
) |5 5
//, ¥ SANDY CLAY, gray.
/7" 0 S-7

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

LOG OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK ETL GDT 4/28/02

REMARKS:

Boring depth and location was determined by HDR Engineering, Inc. Boring operations
were performed by Ocean Surveys, inc.
GPS Coord. N. 13,698 450' E. 3,322,183




LOG OF BORING AA-24 SHEET 2 OF 2

LOG_OF BORING (109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK ETL.GDT 4/28/09

CLIENT: HDR Engineering, inc.
ng1€; Enginegrisntg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
cnrpusegﬁ?i;ti_ TX 78409 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361) 883-4555 .
o a1, Baair 1 NUMBER: G109112
DATE(S) DRILLED: 03/10/09 - 03/10/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
. > ATTERBERG Vibracere
=) 2l = LIMITS =
<>ﬁ \% = % = | GROUNDWATER INFORMATION:
Z kol & = 2
s |4 gol Bl |55 + @
al = |2 trge| 823 |E 58 A 8
al € |2 Egord, u |2 | 2|88 G3Ezk 4
S| £ |Z|2|g228:3/ 58| 6|6 22859 ¢ _
Z % g g 9%§5§ 5|8 é é § % g Z2al g SURFACE ELEVATION: -33' NAVD
= = o ol [+
Sl =@ |E\Z/S50be S rlm E2R5S 2 DESCRIPTION OF STRATUM
///” _, | Sameas above.
/ S-8
%, 41 A : ; .
Boring was extended to an elevation of -41-feet NAVD during
the drilling operations.
II;'I ) gg@?{gﬁ%%ﬁg’?gg?ﬂé?gg JEESSIE.IFS Eﬁ CI;SETANCE Eofntﬂcﬁghlfii; location was determined by HOR Engineering, inc. Boring operations
- rf d by O S , Inc.
T - POCKET TORVANE SHEAR STRENGTH 578 Boord, N. 13,600.450' £ 3322163




LOG OF BORING AA-25

SHEET 10OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409
Telephone: (361) 883-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/10/09 - 03/10/09

FIELD DATA LABORATORY DATA

ATTERBERG
LIMITS

PLASTIC LINHT
PLASTICITY INDEX

Elevation, Ft. [NAVD]

SOI. SYMBOL

SAMPLE NUMBER
SAMPLES

N: BLOWSFT

P: TONS/SQ FT

T: TONSISQ FT

PERCENT RECOVERY!
ROCK QUALITY DESIGNATION
MOISTURE CONTENT (%)
= |LIQuiD LT

DRY DENSITY
POUNDS/CU FT
COMPRESSIVE
STRENGTH

(TONS/SQ FT)

o
r
z

MINUS NO. 200 SIEVE (%)

DRILLING METHOD(S):

Vibracore

GROUNDWATER INFORMATION:

SURFACE ELEVATION: -34' NAVD

DESCRIPTION OF STRATUM

_22_

_23_

_24_

_25_

- 26 -+

- 27 4

-28_

429_

30 +

_31_

_32_

- 33 A

34 -

8-1

35 4

57

SANDY CLAY, gray.

BN\

8-2

36

POORLY GRADED SAND, with clay, gray.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

LOG_OF BORING 6109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK_ETL GDT 4/28/09

REMARKS:

Boring depth and location was determined by HOR Engineering, inc. Boring operations
were performed by Ocean Surveys, Ing.
GPS Coord. N. 13,699,085' E. 3,322,545




LOG OF BORING AA-25 SHEET 2 OF 2

K_ETL.GDT 4/28/09

CLIENT: HDR Engineering, Inc.
gg;:l; Enginegrisrlg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
eocpa .
Corpus cgr{sﬁ, TX 78409 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361) 883-4555 .
Fax: (361) 883-4711 NUMBER:  G109112
DATE(S) DRILLED: 03/10/09 - 03/10/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
_ - ATTERBERG Vibracore
o 2l = LIMITS =
z 2 T % < GROUNDWATER INFORMATION:
z9 = <
& o G o = | 2 1
. & o g0 % % = E = |w f;’
sl = |3 %Egﬁgﬂ Slo|c|EgB.E T
Sl 2 5|828%:3| 55|58 |5 (420859 ¢S
5l § |2 |Z|B2282|E | & |52 |82E 22 2 | SURFACE ELEVATION: -34' NAVD
2l 2 |2|2|2RRe8| 8 M=+ %338EKDJ 2
gl m |8\&/zac¥f8| S| L|lr | P |EESGE B DESCRIPTION OF STRATUM
Same as above.
33
377 " Same as above.

RN S-4 "

7 3 1 SANDY CLAY, gray.

=

i 39 |-

% Same as above.

J / 40 A T
Boring was extended to an elevation of -40-feet NAVD during
the drilling operations.

|
B REMARKS:
; N - STANDARD pENETRATlON TEST RESISTANCE Boring depth and iocation was determinad by HOR Engineering, inc. Boring operations
P - PCCKET PENETROMETER RESISTANCE were performed by Ocean Survays, Inc.
b T-POCKET TORVANE SHEAR STRENGTH GPS Coord. N. 13,699,095' E. 3,322 545"

LOG OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROC|




LOG OF BORING AA-26

SHEET 10F 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.
Corpus Christi, TX 78408

CLIENT,; HDR Engineering, Inc.
PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin, Galveston, Texas

Telephone: (361) 883-4555 .
Fax: (361) 883-4711 NUMBER: G109112
DATE(S) DRILLED; 03/10/09 - 03/10/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
— - ATTERBERG Vibracore
a 2l = LIMITS o
Z S3| x £ | GROUNDWATER INFORMATION:
Z | g ig & c | 3
& @ 821 8| £ =2 = - |w @
gl % 12| |-EEGE| 012 |3 5 E512_F R
0 = % Loggd] w < = = 8 [ - .
S| & wlgeacrs|lz | 2| E 15125 65g 2
x| = YiWiZopza| 2 2 < < Lliotrgﬁz . )
2| § z(z|G28B%| 5| S| 2|3 |28£52 2 |SURFACE ELEVATION: -33 NAVD
= K] o =
sl o 5\E/zerve| 8 wprim 528358 = DESCRIPTION OF STRATUM
L 21 o
L 22 4
- 23 -
. 24 .
. 25 .
. 26 _
L 27 .
- 28 m
- 29 -
- 30 .
- 31 -
L 32 -
T 3] SILTY CLAYEY SAND, gray.
R3S 5-1 2z
RE NI Same as above.
T 7 ] Same as above.
Rus s-3 18
% 36 7 SANDY CLAY, dark gray.
/f, ] s4 |
y Same as above.
e
7 Same as above.
7 68
w5
;/‘/ SANDY CLAY, dark gray.
/ 57
7/

LOG OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK ETL GDT 4/28/08

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, Inc. Boaring operations
were performed by Ocean Surveys, Inc.

GPS Ceord, N. 13,689,510' E. 3,322,110




LOG OF BORING AA-26 SHEET 2 OF 2

Rock Engineering & Testing Lab., Inc,
8817 Leopard St.

Corpus Christi, TX 78409
Telephone: (361) 883-4555

Fax: (361)883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/10/09 - 03/10/08

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
= ATTERBERG Vibracore
=) o LIMITS =
G 3| & < £ [ GROUNDWATER INFORMATION:
=0 5
& o Go| W - | & Q
- = =

= g 80 Z E = = (W tg
8| § 2|, |Eoc23|w iz | BB |823|BFEY o
St £ |Zinlegge3|s |2 |65 |2gEg 2
5| 5 |z!2|58288| 5 | 8|2 |3 25552 3 |SURFACE ELEVATION: -3% NAVD
Slm |3 \E/SrCiei S Llr [P |B2R5E & DESCRIPTION OF STRATUM
7 Same as above.
/j 4 5-8

LOG_OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE GPJ ROCK_ETL.GDT 4/28/09

Boring was extended to an elevation of “41-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Roring depth and location was determined by HOR Engineering, Inc. Boring operations
were performed by Ocean Surveys, Inc.
GPS Coord. N. 13,692,510 E. 3,322,110'




LOG OF BORING AA-27 SHEET 1 OF 2

CLIENT: HDR Engineering, Inc.
E‘é’f? il_Engineg!:risntg & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
egpan .
Corpus cfmsﬁ_ TX 78400 LOCATION: Anchorage Basin; Galveston, Texas
Teiephone: (361) B83-4555 .
Fax: (361)8(83-4)711 NUMBER: G109112
DATE(S) DRILLED: 03/11/09 - 03/11/08
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
— - ATTERBERG Vibracore
a 2 = LIMITS =
% S2l e . £ | GROUNDWATER INFORMATION:
Z |« Eal & - @
- Lii ] "Z- [ E - - 7]
al = |2 teSE| 8|23 E £52 g 8
al £ 12 bogedl w | 2 |2 1 815325
S| 2 w8288 3 5| 5 B 1 hilzoubg €
> 5 |4 |Yizgg88 2 | 3 TRy = -
5] 8 |2 |2|828RI | E | €| 2156812349 g |SURFACEELEVATION: -35 NAVD
=1 8 | 2|3/88Pgg| 8 = +>+2-y328| 2
Gl 2@ |§\S/zacP2| 5| w|r!ipm EEXBKEE S DESCRIPTION OF STRATUM
. 21 -
_ 22 p
L 23 .
» 24 -
. 25 .
L. 26 -
L 27 -
- 28 .
L 29 -
| 30 .
» 31 -
. 32 pu
- 33 M
. 34 .
V% 35 1 g o CLAYEY SAND, with shellfragmgnts, gray.
3 1 T T T T T T T T T T T T T T T T SIOY CLAYEY SAND gray. T T T
52 n|
37 1 ] Same as above.
s3
38 1 ] Same as above.
$-4 25
¥ 07 SILTY CLAYEY SAND, gray.
S5
40 -
E B ggﬁﬂg?%%ﬁg?gg?ﬂé?gg gEESSIg'IBE!\?éSETANCE EEEn?:ﬁShfi‘ location was determined by HDR Engineering, Inc. Baring operations
- rformed by O 8 , Inc.
T - POCKET TORVANE SHEAR STRENGTH GPS Coord. N, 13,699 502 £, 3,023,082

LOG OF_SORING (108112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK _ETL GDT 4/28/09




LOG OF BORING AA-27 . SHEET 2 OF 2

LOG_OF SORING G108112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK ETIL GDT 4/28/09

CLIENT: HDR Engineering, Inc.
Gﬂgf; Eggir;egrisr{g & Testing Lab., Inc. PROJECT: Anchorage Basin Sand Source Investigation
I .
Carpus cﬁristi, TX 78408 LOCATION: Anchorage Basin; Galveston, Texas
Telephone: (361) 883-4555 :
R Baa At NUMBER: G109112
DATE(S) DRILLED: 03/11/09 - 03/11/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
- = ATTERBERG Vibracore
a 2l = LIMITS -
Z - x £ | GROUNDWATER INFORMATION:
Z | e fa b - | 8 G
s | B LAY ERE w |2
s| £ |8| |.eegE 812|215 1e5s ¢ 8
o g z Logrd| w L2 \Epl@y &
El S |5|0|28253] 8 g Kl 25MEg 2
| 8§ |2|9|22283| 23| 2| 382|228 2 |SURFACE ELEVATION: -35' NAVD
2| 3 |S|5|F00p8| 2 =288 5582 2 :
lm |[F\S/zarfE| 2 jwlr m |ERIBEE & DESCRIPTION OF STRATUM
REQ Same as above.
86 20
4 Boring was extended to an elevation of -41-feet NAVD during
the drilling operations.
f';l : gg%?ig#%%gg?ggﬁ%ﬁtgg gggg?fﬁesETANCE Eoii;ni\jhf;sd: location was determined by HDR Engineering, inc. Boring operations
rfi d by O S , Ine.
T - POCKET TORVANE SHEAR STRENGTH PS5 Goord N. 13,696,537 E 523,02




LOG _OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK _ETL.GDT 4/28/09

LOG OF BORING AA-28

SHEET 1 OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.
Corpus Christl, TX 78409

CLIENT: HDR Engineering, Inc.
PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galvesten, Texas

Telephone: (361) 883-4555 .
Fax: (361) 883-4711 NUMBER:  G109112
DATE(S) DRILLED: 03/10/09 - 03/10/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
- ATTERBERG Vibracore
[=) 2|l & LIMITS -
o 2T x S | GROUNDWATER INFORMATION:
z o & & z
— o Y1 = - z =
4 2 30 3 = = E Ew ®
g1 2| |pEEgE| 8|33 5 lEskB.H S
S| E |5|a|228:3|2 |5 B 5 231EEg ¢
5|5 |2|z|82258| B |8 3 5 |SSE£2 4 [SURFACE ELEVATION: 32/ NAVD
2| 3 5 :
3| = |E\S/zacs| S [wir|m E285E S DESCRIPTION OF STRATUM
- 19 -
- 20 -
n 21 .
. 22 -
n 23 4
. 24 -
L 25 =
L 26 -
L 27 -
» 28 -
L 29 o
- 30 -
L 31 -
e B POORLY GRADED SAND, with shell fragments, Tight browr.
S-1
7 38 SANDY CLAY, dark gray.
y 34 B Same as above.
e
% 35 1 I Same as above.
: -4
2, 36

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, inc. Boring operations
wera performed by Ocean Surveys, Inc.

GPS Coord. N. 13,700,599 E., 3,324,100




1.LOG OF BORING AA-28 SHEET 2 OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) 883-4555

Fax: (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/10/09 - 03/10/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
— - ATTERBERG Vibracore
a 2l = LIMITS -
= 3 g o £ ["GROUNDWATER INFORMATION:
«, Pl e l‘i I Lil
& S 5o P = g @
£ |8 gl gz E| 2| ¢ E lw P
8l - |3 |gEEPEIS |30 |5 |36 §
@ [= = Loggkg| W a = = | B E .
|2 |&|ggege3 2|86 |5 |2aHEg ¢
%1% |z(z3888% & |5 2|2 S22 g |SURFACE ELEVATION: -32 NAVD
Sl % T/zaecu@ Sl |ERIBFE S DESCRIPTION OF STRATUM
V SANDY CLAY, dark gray.
///// 8-5
//” 371 B Same as above.
|
// 38 B Same as above.
.
% ¥ SANDY CLAY, dark gray.
//ﬁ 5-8
s 40 -

LOG_OF_BORING (102112 PROP. ANCHORAGE BASIN SAND SQURCE.GPJ ROCK ETL.GDT 4/28K%

Boring was extended to an elevation of -40-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HDR Engineering, Inc. Bering operations
were performed by Ocean Surveys, Inc.
GPS Coord, N. 13,700,599' E. 3,324,100




LOG OF BORING AA-29

SHEET 1 OF 2

6817 Leopard St.

Corpus Christi, TX 78409
Telephone: (361} 883-4555
Fax: (361) 883-4711

Rock Engineering & Testing Lab., Inc.

CLIENT: HDR Engineering, inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin; Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/10/08 - 03/10/09

LOG_OF_BORING G109112 PROP. ANCHORAGE BASIN SAND SCURCE.GPJ ROCK ETL GDT 4/28/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
= ATTERBERG Vibracore
o 2l = LIMITS -
2 3| T x £ [ GROUNDWATER INFORMATION:
>0 Z
Z | u Fol @ c g i
- | golz £ 5y fw |2
g| = |3| |(EEB5 ¢ |5 5|6 Eziz-H S
@l g = Loglz W | oV E | E G BE & o
=\ 5 |&|n|gees3 5|5 5|6 gg8kg 2 . .30°' NAVD
5§ |2|2|52288 5|8 | 3|3 |BEEEY 2 |SURFACEELEVATION: -30°NA
= =& FO| A = =3 [ :
sl & [ZB)25088 S Tr Tm |ESI3EE B DESCRIPTION OF STRATUM
- 19
F 20
21
- 22
- 23
L 24
- 25
26
27
- 28
- 29
7 30 CLAYEY SAND, dark gray.
SRS T CT T T T T T T T T T T T T [ SIIVCLAYEYSAND dak gray. ]
aNE 26
BEe 5.2
/ 32 T Ce Tt T T T T T T T T GLAYEYSAND dakgray. T T T T T T T T T T
/ 5-3 i
% 33 Same as ahove,
24 L
i Same as above.
/; 55 43
? 3 B CLAYEY SAND, dark gray.
/s 5.5
ZZ

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE

T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and focation was determined by HDR Engineering, Inc. Boring operations
were performed by Ocean Surveys, Inc.
GPS Coord, N, 13,700,780' E. 3,322,827




LOG OF BORING AA-29

 SHEET2OQF 2

Rock Engineering & Testing Lab., Inc.
6817 Leopard St.

Corpus Christi, TX 78409

Telephone: (361) 883-4555

Fax; (361) 883-4711

CLIENT: HDR Engineering, Inc.

PROJECT: Anchorage Basin Sand Source Investigation
LOCATION: Anchorage Basin, Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/10/09 - 03/10/09

LOG OF BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK ETL.GDT 4/28/09

FIELD DATA LABORATORY DATA DRILLING METHOD(S):
- ATTERBERG Vibracore
=) 2 < LIMITS =
Z 3l E x £ "GROUNDWATER INFORMATION:
= =
E.‘ & éﬁ% e = 2 %
2 = |8 beSEl 81 E| 3| E > tlg o8
3| = |3] |EL5ES S|lelc|Eglgk| o
S| £ |Z|n|e8%:3/2|2i15 B |25E5y ¢
5| 8 |3 |2|52285|5 (8 | 2 2 IBSEES 2 [SURFACE ELEVATION: -30'NAVD
= 2 s = go|l 5 = > 2= :
ol 2 |2\3)zc 0| W p | p ERRGE S DESCRIPTION OF STRATUM
> Same as above.
//} §-7
g0 MU I e P T T T T T T SICTY GLAYEYSAND dak gray. 7T
o8 24
38 1 I Same as above.
S-9
39 1 N Same as above.
5-10
40

Boring was extended to an elevation of -40-feet NAVD during
the drilling operations.

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Boring depth and location was determined by HOR Engineering, Inc. Boring operations
wera performed by Ocean Surveys, Inc.
GPS Coord. N, 13,700,790" E. 3,322,827




LOG OF BORING AA-30

SHEET 1 OF 2

Rock Engineering & Testing Lab., Inc.
6817 Leapard St.

Corpus Christi, TX 78408

Telephone: (361) 883-4555

Fax; (361) 883-4711

CLIENT: HDR Engineering, Inc,

PROJECT: Anchorage Basin Sand Source investigation
LOCATION: Anchorage Basin, Galveston, Texas
NUMBER: G109112

DATE(S) DRILLED: 03/10/09 - 03/10/09

FIELD DATA LABORATORY DATA

ATTERBERG
LIMITS

PLASTICITY INDEX

LIQUID LIMIT
PLASTIC LIMIT

Elevation, Ft. [NAVD]

SOIL SYMBOL.

SAMPLE NUMBER
SAMPLES

N: BLOWSIFT

P: TONS/SQ FT

T: TONS/SQ FT

PERCENT RECOVERY/
ROCK QUALITY DESIGNATION
MOISTURE CONTENT (%)
DRY DENSITY
POUNDS/CUFT
COMPRESSIVE
STRENGTH

(TONS/SQ FT)

,_
-
"
—
Ry

MINUS NO. 200 SIEVE (%)

DRILLING METHOD(SY).

Vibracore

GROUNDWATER INFORMATION:

SURFACE ELEVATION: -34' NAVD

DESCRIPTION OF STRATUM

_20_

_21 .

_22_

_23_

_24_

_25_

- 26 pu

_27_

- 28

- 29 |

_30_

-31 -

_32-

..33..

34 -

5-1

1.0G_OF_BORING G109112 PROP. ANCHORAGE BASIN SAND SOURCE.GPJ ROCK _ETL.GDT 4/28/09

35 A
82

DN

64

84

SANDY CLAY, gray.

Same as above, dark gray.

36

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - POCKET TORVANE SHEAR STRENGTH

REMARKS:

Bering depth and location was determined by HDR Engineering, Inc. Boring operations
were performed by Ocean Surveys, inc.
GPS Coord. N. 13,700,597 E. 3,325,148




LOG OF BORING AA-30 SHEET 2 OF 2

LOG_OQF _BORING G109112 PROP. ANCHORAGE BASIN SAND SCURCE.GPJ ROCK_ETL GDT 4/28/09

CLIENT: HDR Engineering, inc,
Rock Engineering & Testing Lab., inc. PROJECT: Anchorage Basin Sand Source Investigation
6817 L d St g
gorpuseéﬁ?éﬁ, TX 78409 LOCATION: Anchorage Basin; Galveston, Texas
elephone: (361) BB3-4555 .
Fax:p(361) 8(83-4)711 NUMBER:  G109112
DATE(S) DRILLED: 03/10/09 - 63/10/09
FIELD DATA LABORATORY DATA DRILLING METHOD(S):
2 ATTERBERG Vibracore
o 2| < LIMITS ~
= 3l = x & [ GROUNDWATER INFORMATION:
Q| Z & >
Z v 5 i = g &
£ |8 L B8O Z|EE E |w @
3| % |3 |gEEREic |25 G |E3B.E 8
z 5333 Y io £ E |ZQ®Eg ©
=l S |4(8|288:3 513 2 % |23/8c28 2
2l 5 |z g|32288/ 5|8 3 2 |5%2|EFg 5 |SURFACE ELEVATION: -34'NAVD
= o m o o v
8l |8\3)2eEE8 2 a e m |EER5ET E DESCRIPTION OF STRATUM
7 Same as above.
,'////: S3
7 10 SANDY CLAY, dark gray.
//‘; -4
7 ¥ 17 Same as above.
é 8-5
7 % 1 B Same as above, dark gray and gray.
é 56
40 1 Boring was extended to an elevation of -40-feet NAVD during
the drilling operations.
B REMARKS:
N - STANDARD PENETRATION TEST RESISTANCE Boring depth and location was determined by HDR Engineering, inc. Boring operations
P - POCKET PENETROMETER RESISTANCE wers performed by Ocean Surveys, Inc.
T - POCKET TORVANE SHEAR STRENGTH GPS Coord. N. 13,700,597" £, 3,325,148
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