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EXECUTIVE SUMMARY

Navigation channel improvements are proposed at the channel Turning Basin and Bend
Widener areas as part of the Brunswick harbor modification study. These areas are proposed to
be dredged to -36 feet (MLLW) with a 2-foot over-depth. Tetra Tech was tasked by the U.S.
Army Corps of Engineers (USACE), Savannah District to perform subsurface exploration for the
Brunswick Harbor modification study under Corps of Engineers Contract Number W912HN-17-
D-0005 and Delivery Order W912HN20F2042.

Subsurface exploration was performed at the Turning Basin and Bend Widener areas and
laboratory testing was performed on the samples collected. The drilling program was conducted
between October 21 and November 24, 2020. Twenty-four Standard Penetration Test (SPT)
borings were advanced to elevations between -48.29 and -52.53 feet (MLLW) and one coring
was performed between elevations -35.82 and -40.82 feet (MLLW).

Tetra Tech - Ardaman & Associates, Inc. (Tetra Tech — AAI) was retained to perform the
following tasks on this phase of the project:

e Advance fifteen borings/corings over water at locations designated by the U.S. Army
Corps of Engineers (USACE) along the turning basin (Section A) area and collect
representative disturbed soil samples for laboratory testing.

¢ Advance five borings/corings over water at locations designated by the USACE along
the bend widener (Section B) area and collect representative disturbed soil samples for
laboratory testing.

e Conduct visual classification of the soils and perform sieve analysis, Atterberg limits,
specific gravity and sedimentation rate tests on disturbed samples from the borings
selected by USACE.

¢ Conduct unconfined compression, split tensile, point load, Cerchar abrasivity index and
permeability tests on core samples from the corings selected by USACE.

o Prepare a geotechnical data report that will include the boring location plan, boring logs
and laboratory testing results.

The materials encountered in the Section A borings generally consist of very loose to loose
sand to silty sand and clayey sand with shell fragments to approximate elevation -24 feet
(MLLW) underlain by generally very loose to medium dense sand to silty sand and clayey sand
with shell, limestone and sandstone fragments to the boring termination elevations of -48.9 to
-52.3 feet (MLLW). High blow count material (N-value greater than 30) were encountered in the
following borings: very dense silty sand between approximate elevations -43.5 and -48.5 feet
(MLLW) in boring TB-B-02B; hard clay with limestone fragments between approximate
elevations -26.9 and -28.4 feet (MLLW) and dense clayey sand with limestone fragments
between approximate elevations -34.4 and -35.9 feet (MLLW) in boring TB-B-04; dense clayey
sand with limestone fragments between approximate elevations -28.5 and -30.0 feet (MLLW)
and between approximate elevations -40.5 and -43.5 feet (MLLW) in boring TB-B-06; hard clay
with limestone fragments between approximate elevations -28.3 and -29.8 feet (MLLW) and
very dense silty sand between approximate elevations -47.8 and -49.3 feet (MLLW) in boring



U.S. Army Corps of Engineers ii
Brunswick Harbor Modification Study
File Number 20-13-0122

TB-B-07; dense sand between approximate elevations -37.6 and -39.1 feet (MLLW) in boring
TB-B-08; dense sand with shell fragments between approximate elevations -17.6 and -19.1 feet
(MLLW), hard clay with shell fragments between approximate elevations -31.1 and -34.1 feet
(MLLW) and dense clayey sand with shell and limestone fragments between approximate
elevations -40.1 and -41.6 feet (MLLW) in boring TB-B-09; dense to very dense clayey sand
with shell and sandstone fragments between approximate elevations -27.5 and -30.5 feet
(MLLW) and between approximate elevations -33.5 and -35.0 feet (MLLW) in boring TB-B-10;
sandstone fragments between approximate elevations -29.7 and -30.2 feet (MLLW) and very
dense clayey sand with shell and limestone fragments between approximate elevations -31.7
and -33.2 feet (MLLW) in boring TB-B-11; and hard sandy clay between approximate elevations
-29.9 and -32.9 feet (MLLW), dense clayey sand between approximate elevations -32.9 and
-34.4 feet (MLLW), dense clayey sand with limestone fragments between approximate
elevations -37.4 and -39.3 feet (MLLW) and dense silty sand with limestone fragments between
approximate elevations -39.3 and -40.4 feet (MLLW) in boring TB-B-13. Stiff to hard clay at
varying elevations were encountered in the following borings: TB-B-02A, TB-B-04, TB-B-07, TB-
B-09, TB-B-10, TB-B-11, TB-B-13, TB-B-14A and TB-B-15B.

The materials encountered in the Section B borings generally consist of very loose to medium
dense sand to silty sand and clayey sand with shell, limestone and sandstone fragments to the
boring termination elevations of -48.3 to -51.0 feet (MLLW). High blow count material (N-value
greater than 30) were encountered at the following locations: dense sand with sandstone
fragments between approximate elevations -28.0 and -31.0 feet (MLLW), dense clayey sand
with sandstone fragments between approximate elevations -32.5 and -34.0 feet (MLLW) and
approximate elevations -35.5 and -37.0 feet (MLLW), very dense sand between approximate
elevations -38.5 and -40.0 feet (MLLW) and undetermined strata between approximate
elevations -40.0 and -41.5 feet (MLLW) in boring BW-B-01; very dense clayey sand with
sandstone fragments between approximate elevations -33.0 and -34.5 feet (MLLW), hard clay
with gravel between approximate elevations -34.5 and -36.5 feet (MLLW) and very dense clayey
sand between approximate elevations -48.0 and -49.5 feet (MLLW) in boring BW-B-02; very
dense clayey sand with shell fragments between approximate elevations -34.8 and -37.8 feet
(MLLW), limestone between approximate elevations -37.8 and -39.3 feet (MLLW) and very
dense sand with shell and siltstone fragments between approximate elevations -39.3 and -40.8
feet (MLLW) in boring BW-B-03; dense clayey sand and hard clay with sand between
approximate elevations -43.4 and -49.4 feet (MLLW) in boring BW-B-04; and dense sand with
shell fragments between approximate elevations -26.7 and -28.2 feet (MLLW), hard clay
between approximate elevations -39.2 and -40.2 feet (MLLW), dense clayey sand between
approximate elevations -44.7 and -46.2 feet (MLLW) and dense sand with shell fragments
between approximate elevations -46.2 and -49.2 feet (MLLW) in boring BW-B-05. Very stiff to
hard clay at varying elevations were encountered in borings BW-B-02, BW-B-03 and BW-B-05.
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1.0 INTRODUCTION AND SCOPE OF WORK

Portions of the Brunswick navigation channel Turning Basin (Section A) and Bend Widener
(Section B) are proposed to be dredged to -36 feet (MLLW) with a 2-foot over-depth as part of
improvements for the Brunswick Harbor modification study. To identify and characterize the soill
that will be encountered during dredging, subsurface exploration was performed at these areas
and laboratory testing were performed on the samples collected

The subsurface exploration program was conducted between October 21 and November 24,
2020. Seventeen Standard Penetration Test (SPT) borings at seventeen locations were
advanced continuously from the mudline to depths of 15.0 to 36.0 feet (Elevation -48.3 to
-52.0 feet MLLW). Seven SPT borings at three locations were continuously advanced to depths
of 3.0 to 18.0 feet (Elevation -35.2 to -52.5 feet MLLW) from the existing mudline or from wash
depths when a previous boring from the same general location was terminated shallower than
the intended depth. Coring was performed in one location between Elevation -35.8 and -40.8
feet MLLW. All samples and cores were brought to our Orlando, Florida laboratory.

Sieve analysis, Atterberg limits, specific gravity and sedimentation rate tests, on disturbed
samples from the borings selected by the U.S. Army Corps of Engineers (USACE), were
performed in our Orlando, Florida laboratory. The USACE designated unconfined compression,
split tensile and axial point load tests for the three available cores. One core sample was tested
for unconfined compression strength in our Orlando, Florida laboratory. Two cores were sent to
GeoTesting Express in Acton, MA for split tensile and axial point load tests.

The purpose of this report is to present the results of the field exploration and laboratory testing
performed on selected samples obtained along the turning basin and bend widener areas.

The extent of our services for this phase of the project was as follows:

¢ Advance fifteen borings/corings over water at locations designated by the USACE along
the turning basin (Section A) area and collect representative disturbed soil samples for
laboratory testing.

¢ Advance five borings/corings over water at locations designated by the USACE along
the bend widener (Section B) area and collect representative disturbed soil samples for
laboratory testing.

e Conduct visual classification of the soils and perform sieve analysis, Atterberg limits,
specific gravity and sedimentation rate tests on disturbed samples from the borings
selected by USACE.

e Conduct unconfined compression, split tensile, point load, Cerchar abrasivity index and
permeability tests on core samples from the corings selected by USACE.

o Prepare a geotechnical data report that will include the boring location plan, boring logs
and laboratory testing results.
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Tetra Tech - AAI has prepared this report for the exclusive use of the USACE for the specific
application of identifying and characterizing the soil that will be encountered during dredging of
the Brunswick Harbor turning basin and channel bend widener expansion areas in Brunswick,
Glynn County, Georgia. The report was prepared in accordance with generally accepted
geotechnical engineering practice. No other warranty, expressed or implied, is made.

The findings of this data report are based on the results of the field exploration and laboratory
tests performed. While the borings and coring are representative of subsurface conditions at
their respective locations and for their respective vertical reaches, local variations are
anticipated and may be encountered during construction activities. The boring and coring logs
and related information are based on the drilling logs, coring log, visual examination of selected
samples in the laboratory and laboratory index testing and coring testing results. The
delineations between soil types shown on the logs are approximate and the description
represents our interpretation of subsurface conditions at the designated boring locations on the
date drilled.

2.0 FIELD EXPLORATION PROGRAM

The field exploration program consisted of twenty-four Standard Penetration Test (SPT) borings
and one coring. An overview of the boring location plan for the Brunswick Harbor modification
study area, showing Section A and Section B, is presented in Figure 1.

2.1 Standard Penetration Testing

Standard Penetration Test (SPT) borings were advanced using a truck-mounted CME 55 drilling
equipment on a 30- x 60-ft barge using the methodology outlined in ASTM D1586. A summary
of this field procedure is included in Appendix A. Field logs for each boring were prepared by a
field geotechnical engineer. These logs included visual classifications of the material
encountered during drilling. Soil samples were generally obtained continuously from the existing
mudline surface to the termination depth of the boreholes. All samples, which were visually field
classified, were classified in accordance with the Unified Soils Classification System (USCS) as
required in Engineering Manual 1110-1-1804. A photograph was taken of the split-spoon
sample, using a ruler for scale, before representative portions of the samples were placed in
sealed sample jars. Each jar was uniquely identified on the top of the jar lid and exterior side of
the jar body. Information recorded on the jar lid and exterior side included Project Number,
Boring ID, Sample Number and Depth (from __ to _ ). The SPT sample jars were successively
placed in core boxes.

Nineteen SPT borings were advanced at fifteen general locations in the turning basin area
(Section A) as presented in Figure 2. Twelve SPT borings at twelve locations (TB-B-01, TB-B-
03 to TB-B-13) were advanced continuously from the existing mudline to depths of 18.0 to 36.0
feet (Elevation -49.0 to -52.0 feet MLLW) to the boring termination depth. At three general
locations, the initial boring (TB-B-02A, TB-B-14A and TB-B-15A) was drilled continuously from
the existing mudline but was terminated shallower than the intended depth (Elevation -48.0 feet
MLLW) due to either stopping work because of bad weather or the barge spuds being pulled out
because of rising water due to incoming tide. Sister borings (TB-B-02B, TB-B-14B and TB-B-
15B) were drilled next to the initial boring and were advanced continuously from the wash
depths to the boring termination depths except at TB-B-14B where another sister boring, TB-B-
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14C, was drilled and advanced from the wash depth to the boring termination depth. The seven
SPT borings (TB-B-02A, TB-B-02B, TB-B-14A, TB-B-14B, TB-B-14C, TB-B-15A and TB-B-15B)
were continuously advanced to depths of 3.0 to 18.0 feet (Elevation -35.2 to -52.5 feet MLLW)
from the existing mudline or from wash depths. The subsurface exploration program in Section
A was conducted between October 21 and November 17, 2020.

Five SPT borings were advanced at five general locations in the bend widener area (Section B)
as presented in Figure 3. The borings were advanced continuously from the existing mudline to
depths of 15.0 to 24.0 feet (Elevation -48.3 to -51.0 feet MLLW) to the boring termination depth.
The subsurface exploration program in Section B was conducted between November 20 and
23, 2020.

All the borings were located on site by a Tetra Tech - AAl engineer using a Trimble Geo7X
differential Global Positioning System (GPS), which has a typical accuracy of 1 foot. Positions of
the boreholes are reported in Georgia State Plane NAD83 coordinates (feet).

Mudline elevation at each boring location was determined by plotting the boring coordinates on
the hydrographic survey maps, located at https://navigation.usace.army.mil/Survey/Hydro,
provided by the USACE. The most recent survey at each location was used. Most of the
mudline elevation was determined using the hydrographic survey dated 09/25/2020 except
borings TB-B-09, TB-B-11, TB-B-13 and TB-B-14 where the hydrographic survey dated
06/21/19 and borings BW-B-01, BW-B-03 and BW-B-05 where the hydrographic survey dated
12/18/17 were used. In addition, the mudline elevation was also calculated by measuring the
water depth at each boring location and subtracting it from the predicted tide height at the Howe
St Pier Station (https://tidesandcurrents.noaa.gov/noaatidepredictions.htm|?id=8677406) prior to
start of drilling. The more conservative determined mudline elevation, i.e., the higher elevation,
was used to determine boring depth to terminate past elevation -48.0 feet MLLW.

Tables 1A and 1B summarize the Section A and Section B field exploration, respectively,
conducted for the project. The mudline elevation used in this report are those determined from
the hydrographic surveys. The individual test boring logs are presented in Appendix B.
Photographs of the samples are presented in Appendix C.

All soil samples recovered during the field exploration program were brought back to our
laboratory in Orlando, Florida for additional classification and testing. All laboratory tests, where
applicable, were performed in general accordance with ASTM standards.

2.2 Core Sampling

The hard strata encountered in the SPT borings were normally a thin layer, no thicker than 1-2
feet, except in boring BW-B-03 where about 3 feet of hard material was encountered. Coring
was performed using a 4-inch diameter and 5 feet long core barrel near the location of BW-B-03
from a depth of 8.0 to 13.0 feet (Elevation -35.8 to -40.8 feet MLLW) on November 24, 2020.

Three cores were recovered from BW-B-03 Core and were approximately 17 inches in total
length. A photograph was taken of the core samples with a ruler for scale. The cores were
individually wrapped in plastic and taped tight to maintain its moisture prior to placement in the
core box. The core samples were brought back to our laboratory in Orlando, Florida for
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additional classification and testing. All laboratory tests, where applicable, were performed in
general accordance with ASTM standards.

The BW-B-03 Core information is summarized in Table 1B. The core log is presented in
Appendix B and core photographs are presented in Appendix D.

Table 1A Summary of Section A Field Exploration

Georgia State Plane

I?“c;rmg Coordinates (feet, NAD83) El\llleu\;ja:it?oen gg:j:] Enéﬂleo\l;al?t»i(())rri]ng SDt;?ITitnc:gf Coc;népr)ilﬁic;n
Northing Easting (feet, MLLW) (feet) (feet, MLLW)

TB-B-01 412,934.005 | 853,765.036 -28.5 21.0 -49.5 11/17/2020 | 11/17/2020
TB-B-02A | 412,715.236 | 854,194.765 -20.2 15.0 -35.2 10/21/2020 | 10/21/2020
TB-B-02B | 412,718.236 | 854,194.265 -19.5 33.0 -52.5 10/22/2020 | 10/22/2020
TB-B-03 | 412,473.952 | 854,534.897 -31.5 20.5 -52.0 10/29/2020 | 10/29/2020
TB-B-04 | 412,440.058 | 854,880.848 -13.4 36.0 -49.4 10/29/2020 | 10/29/2020
TB-B-05 | 412,242.861 | 855,199.795 -31.1 18.0 -49.1 10/23/2020 | 10/23/2020
TB-B-06 | 412,129.581 | 855,659.706 -22.5 27.0 -49.5 11/07/2020 | 11/07/2020
TB-B-07 | 411,964.473 | 855,945.882 -21.3 28.0 -49.3 11/01/2020 | 11/01/2020
TB-B-08 | 411,866.568 | 856,124.927 -29.6 20.0 -49.6 11/16/2020 | 11/16/2020
TB-B-09 412,009.438 | 856,321.106 -13.1 36.0 -49.1 10/28/2020 | 10/28/2020
TB-B-10 411,900.872 | 856,576.343 -18.5 31.5 -50.0 10/27/2020 | 10/27/2020
TB-B-11 411,931.108 | 856,782.625 -19.7 31.5 -51.2 10/26/2020 | 10/26/2020
TB-B-12 411,770.122 | 856,952.449 -30.6 20.5 -51.1 10/28/2020 | 10/28/2020
TB-B-13 411,855.282 | 857,200.656 -23.9 255 -49.4 10/25/2020 | 10/25/2020
TB-B-14A | 411,953.828 | 857,429.247 -27.5 12.0 -39.5 10/24/2020 | 10/24/2020
TB-B-14B | 411,994.583 | 857,432.139 -27.2 15.0 -42.2 10/24/2020 | 10/24/2020
TB-B-14C | 411,952.222 | 857,468.938 -29.8 225 -52.3 10/25/2020 | 10/25/2020
TB-B-15A | 411,661.428 | 857,437.202 -39.0 7.5 -46.5 10/23/2020 | 10/23/2020
TB-B-15B | 411,673.741 | 857,427.744 -38.4 10.5 -48.9 10/24/2020 | 10/24/2020
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Table 1B Summary of Section B Field Exploration
Georgia State Plane Mudli Total End of Bori
Boring Coordinates (feet, NAD83) Iu ine 0 ah n IO oring Start of Completion
Name Elevation Dept Elevation Drilling of Drilling
Northing Easting (feet, MLLW) (feet) (feet, MLLW)
BW-B-01 402,886.394 | 879,294.947 -28.0 21.0 -49.0 11/22/20202 | 11/22/2020
BW-B-02 402,653.563 | 879,701.010 -33.0 18.0 -51.0 11/23/2020 | 11/23/2020
BW-B-03 402,809.630 | 880,151.887 -27.3 21.0 -48.3 11/20/2020 | 11/20/2020
BW-B-03 | 402,813.444 | 880,186.528 27.8 8.0- 40.8 11/24/2020 | 11/24/2020
Core 13.0
BW-B-04 402,573.885 | 880,506.694 -34.4 15.0 -49.4 11/23/2020 | 11/23/2020
BW-B-05 402,828.000 | 880,813.892 -25.2 24.0 -49.2 11/21/2020 | 11/21/2020

3.0 LABORATORY TESTING PROGRAM

The laboratory testing program was mostly conducted in our USACE approved laboratory in
Orlando, Florida on selected samples from the field exploration. The program included visual
classification, water content, particle-size distribution, Atterberg limits determinations, specific
gravity and sedimentation rate test on selected samples obtained from the borings. The testing
assignments were provided to us by the USACE.

In addition, strength testing consisting of unconfined compression, split tensile and point load
tests were performed on core samples. The unconfined compression testing was performed in
our Orlando, Florida laboratory while the split tensile and point load tests were performed by
GeoTesting Express in Acton, Massachusetts. GeoTesting Express is also an USACE approved
laboratory. As with the soil samples, the core test assignments were provided to us by USACE.

3.1 Index Testing

3.1.1 Soil Classification

Visual classifications of soil samples were performed in accordance with ASTM Standard D2488
on representative portions of each soil sample. Unified soil classification was performed on
selected soil samples in accordance with ASTM Standard D2847.

3.1.2 Water Content Determination

Water content determinations were performed in accordance with ASTM Standard D2216 on
representative portions of selected soil samples oven dried at 107.5£2.5°C. Water contents are
based on measured total dry mass and are not corrected for the salt concentration of the pore
water.
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3.1.3 Particle-Size Distribution

The particle-size distributions of soil samples were determined using mechanical sieving test
methods in general accordance with ASTM Standard D6913.

3.1.4 Atterberg Limits

Liquid and plastic limit measurements were performed on soil samples in general accordance
with ASTM Standard D4318 (Method A).

3.1.5 Specific Gravity

Specific gravity of soil samples was determined in general accordance with ASTM Standard
D854.

Tables 2A and 2B summarize the index testing results for Section A and Section B, respectively,
conducted for this project. The plots of particle-size analyses are presented in Appendix E.

Table 2A Summary of Index Test Results for Section A Borings

Percent
Stratum | Stratum Passing
Boring Upper | Lower . - SPT Water U.S. Std. | Liquid |Plasticity
Sample Soil Description N-value | Content A
Name Elev. Elev. Number (blows/f)| (%) No. 200 Limit Index
(ft MLLW)|((ft MLLW) 0 Sieve
(%)
SAND WITH SILT (SP-SM), fine to
-36.0 -37.5 5 medium; gray, trace shell fragments, | WOH? 29 7 - -
calcareous.
TB-B-01 : :
SILTY SAND (SM), fine to medium;
-37.5 -39.0 6 gray, with gravel, with shell and 4 18 14 - -
limestone fragments, calcareous.
TB-B-02A| 217 | -232 | 2 SILTY SAND (SM), fine; dark 1 82 43 - -
greenish gray, slightly calcareous.
CLAYEY SAND (SC), fine to
TB-B-02B| -36.0 -37.5 12 medium; light gray, calcareous. 18 - - - -
Specific Gravity = 2.70
SAND (SP), fine; gray.
194 -20.9 3 Specific Gravity = 2.66 2 ) ) ) )
TB-B-04 | -25.9 | -26.9 g | SANDY CLAY (CL), gray, with shell | 7 19 66 34 19
fragments, calcareous.
314 32,9 14 CL.AYEY SAND (SC), fine; gray, with 15 26 30 i i
limestone fragments, calcareous.
SAND WITH SILT (SP-SM), medium
TB-B-05 371 38,6 4 to coarse; light gray, some shell 15 22 6 i i

fragments, calcareous.
Specific Gravity = 2.69

(Continued)

1 WOH = SPT split-spoon sampler advanced by Weight of Hammer
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Table 2A Summary of Index Test Results for Section A Borings (Cont’d)

Percent
Stratum | Stratum Passing
Boring Upper | Lower . . SPT Water U.S. Std. | Liquid |Plasticity
Sample Soil Description N-value | Content A
Name Elev. Elev. Number (blows/f)| (%) No. 200 Limit Index
(ft MLLW)|(ft MLLW) 0 Sieve
(%)
SILTY SAND (SM), fine; gray, some
-25.5 -27.0 3 clay, some limestone fragments, 18 24 35 - -
calcareous.
TB-B-06 CLAYEY SAND (SC), fine to
medium; gray, with limestone
-28.5 -30.0 5 fragments, trace shell fragments, 40 - - - -
calcareous.
Specific Gravity = 2.70
298 | 311 | 2 CLAYEY SAND (SC), dark gray, 25 29 50 50 36
calcareous.
TB-B-07
CLAYEY SAND (SC), gray, trace
-37.3 -38.8 7 limestone fragments, trace shell 21 26 45 - -
fragments, calcareous.
TB-B-08 376 391 1 SAND (SP), fine; gray, with shell 31 34 4 i i
fragments, calcareous.
SAND (SP), fine; gray, trace shell
-16.1 -17.6 3 fragments, calcareous. 5 - - - -
Specific Gravity = 2.66
TB-B-09 221 236 7 CLAYEY SAND (SC), gray, some silt, 5 a1 39 _ _
some shell fragments, calcareous.
296 311 12 SANDY CLAY (CL), gray, trace shell 29 19 70 27 10
fragments, calcareous.
275 | -29.0 10 CLAYEY CLAY (SC), gray, trace 52 21 50 36 24
shell fragments, calcareous.
TB-B-10 SILTY SAND (SM), fine to medium;
-38.0 -39.5 20 gray, some clay, some limestone 25 21 20 - -
fragments, calcareous.
SILTY SAND (SM), fine; gray, with
-27.2 -28.7 6 shell fragments, calcareous. 12 - - - -
TB-B-11 Specific Gravity = 2.72
302 317 9 CLAY WITH SAND (CL), gray, trace 29 18 74 i i
shell fragments, calcareous.
SILTY SAND (SM), fine; gray, some
-26.9 -27.9 4 shell fragments, some clay, 18 30 13 - -
TB-B-13 calcareous.
314 | 329 | 8 SANDY CLAY (CL), gray, 49 21 60 33 19
calcareous.
335 | -35.0 5 CLAY WITH SAND (CL), gray, 22 24 76 38 21
calcareous.
TB-B-14A
350 365 6 CLAY WITH SAND (CL), gray, o5 30 70 i i
calcareous.
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Table 2B Summary of Index Test Results for Section B Borings

Percent
Stratum | Stratum Passing
Boring Upper | Lower . — SPT Water U.S. Std. | Liquid |Plasticity
Sample Soil Description N-value | Content S
Name Elev. Elev. Number (blows/ft)| (%) No. 200 Limit Index
(ft MLLW)|(ft MLLW) 0 Sieve
(%)
R } ) SAND (SP), fine; gray. _ _ ) )
BW-B-01 38.5 40.0 8 Specific Gravity = 2.66 76
BW-B-02 | 345 | 360 | 2 SANDY CLA;a(\‘/:e'I)' gray.trace | g | 14 56 38 16
SAND WITH SILT (SP-SM), fine;

-28.8 -30.3 2 gray, with shell fragments, 19 20 10 - -
BW-B-03 calcareous.

-31.8 -33.3 4 CLAY WITH SAND (CH), gray. 20 61 82 112 71
BW-B-04 | -37.4 | -389 | 5 | SANDWITHSILT(SP-SM) fine; 6 26 6 : :

gray, with shell fragments.
SAND (SP), fine; gray, trace shell
-26.7 -27.7 2 fragments, calcareous. 38 - - - -
Specific Gravity = 2.67

BW-B-05 SAND WITH CLAY (SP-SC), fine;

-31.2 -32.7 6 gray, with shell fragments, 6 32 10 - -

calcareous.

3.2 Sedimentation Rate Testing

Sedimentation tests were conducted on four composite soil samples from depth intervals and
borings designated by the USACE (BW-B-01, TB-B-02A, TB-B-07 and TB-B-14A) created by
combining two to four Standard Penetration Test jar samples from each boring. The resulting
composite samples were homogenized and scalped on the U.S. Standard No. 4 sieve for
obtaining specimens for testing. The sedimentation tests were performed in general accordance
with the USACE South Atlantic Division Laboratory’s sedimentation-rate test procedure using
initial suspension concentrations of 50 and 100 grams (wet mass basis) per liter (see Appendix
F). Water collected from Brunswick Harbor was used for the sedimentation tests.

The results of the sedimentation tests are presented in Appendix F with plots of height of
suspended sediment versus both time and log time. Sieve analysis test results for the
composite sample are also presented in Appendix F. A summary of test results is tabulated in
Table 3 below.
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Table 3 Summary of Sedimentation Rate Test Results

Particle-Size Eraction . Initial Final Settled Sediment
(%, dry mass basis) Minus Suspension o Concentration and Dry
o 3 L -y No.4 Concentration E2C Density
£ o Description : - Fraction % S E
8 £ [As-received] To Sand Size Sglth Water Wet Dry = E | Wwet Dry Dry
o Sample s N Cl Content | Mass Mass 27 | Mass Mass Mass
0] D1 Coarse | Medium Fine Si?e/ (%) (griliter) | (grlliter) = (grfiiter) | (gr/liter) | (Ib/ft)
BW-B 53 Gray silty sand As-Received 9.4 12.6 35.3 29.8 | 12.9 163 50 43 ---* 1,429 1,228 75.8
01 (SM) Scalped 0 13.8 | 39.0 | 329 | 143 100 86 —* | 1,449 | 1246 | 76.9
Greenish-gray .
TB-B | 5A:5B | sand with clay As-Received | 11.3 12.4 37.9 28.6 9.8 90,0 50 38 1.4 877 675 41.7
02A | 6A6B gr(‘:‘; shell (SP- | s aiped 0 136 | 429 | 324|111 100 77 1.1 917 706 | 43.6
Gray clayey .
TB-B | 3A:3B | sand with gravel As-Received | 15.0 5.8 27.7 26.4 | 25.1 78 50 39 1.3 806 631 38.9
07 | 4A4B ?gg) trace shell | o 2 iped 0 6.7 326 | 311 | 29.6 100 78 0.8 820 641 | 396
) . Greenish-gray As-Received | 19.8 51 11.6 30.2 33.3 50 39 0.8 917 722 44.6
TB-B | 21;2B .
14A 3A3B clayey sand with 27.0
! gravel (SC) Scalped 0 6.5 14.3 37.7 | 415 100 79 0.6 847 667 41.2

*Sample was sandy and settled immediately. Suspension did not develop an interface.
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3.3 Strength Testing of Cores

Strength testing consisting of unconfined compression, split tensile and point load tests were
performed on core samples from BW-B-03 Core. The unconfined compression testing was
performed in our Orlando, Florida laboratory while the split tensile and point load tests were
performed by GeoTesting Express in Acton, Massachusetts.

3.3.1 Unconfined Compression Test

Unconfined compression test was performed in general accordance with ASTM Standard
D7012 on the top core from boring BW-B-03 Core.

The result of the test shows an unconfined compressive strength of 56 psi for the tested core.
The stress-strain plot of the sample tested is presented in Appendix G. Initial and final test
specimen conditions are also summarized on the same figure.

3.3.2 Split Tensile Test

Split tensile test was performed in general accordance with ASTM Standard D3967 on the
middle core from boring BW-B-03 Core.

The result of the test shows a split tensile strength of 52 psi for the tested core. Test results as
well as initial and final test specimen conditions are presented in Appendix H.

3.3.3 Point Load Test

Point load test was performed in general accordance with ASTM Standard D5731 on the bottom
core from boring BW-B-03 Core. The sample was loaded axially.

The result of the test shows a point load strength index (corrected for size) of 25 psi for the
tested core with an estimated compressive strength of 434 psi. Test results as well as initial and
final test specimen conditions are presented in Appendix I.

4.0 SUBSURFACE CONDITIONS

The samples were visually classified in accordance with ASTM Standard D2488 and by Unified
soil classification in accordance with ASTM Standard D2847 based on the results of the index
and strength tests. Soil boring profiles for Section A borings are presented in Figure 4 for
borings TB-B-01 to TB-B-08 and in Figure 5 for borings TB-B-08 to TB-B-15. Soil boring profiles
for Section B borings are presented in Figure 6 for borings WB-B-01 to WB-B-05. The plots of
SPT N-value, fines content and water content of Sections A and B borings are plotted versus
elevation in Figures 7 and 8, respectively.

The materials encountered in the Section A borings generally consist of very loose to loose
sand to silty sand and clayey sand with shell fragments to approximate elevation -24 feet
(MLLW) underlain by generally very loose to medium dense sand to silty sand and clayey sand
with shell, limestone and sandstone fragments to the boring termination elevations of -48.9 to
-52.3 feet (MLLW). Note that high blow count material (N-value greater than 30) were
encountered in the following borings: very dense silty sand between approximate elevations
-43.5 and -48.5 feet (MLLW) in boring TB-B-02B; hard clay with limestone fragments between
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approximate elevations -26.9 and -28.4 feet (MLLW) and dense clayey sand with limestone
fragments between approximate elevations -34.4 and -35.9 feet (MLLW) in boring TB-B-04;
dense clayey sand with limestone fragments between approximate elevations -28.5 and -30.0
feet (MLLW) and between approximate elevations -40.5 and -43.5 feet (MLLW) in boring TB-B-
06; hard clay with limestone fragments between approximate elevations -28.3 and -29.8 feet
(MLLW) and very dense silty sand between approximate elevations -47.8 and -49.3 feet
(MLLW) in boring TB-B-07; dense sand between approximate elevations -37.6 and -39.1 feet
(MLLW) in boring TB-B-08; dense sand with shell fragments between approximate elevations
-17.6 and -19.1 feet (MLLW), hard clay with shell fragments between approximate elevations
-31.1 and -34.1 feet (MLLW) and dense clayey sand with shell and limestone fragments
between approximate elevations -40.1 and -41.6 feet (MLLW) in boring TB-B-09; dense to very
dense clayey sand with shell and sandstone fragments between approximate elevations -27.5
and -30.5 feet (MLLW) and between approximate elevations -33.5 and -35.0 feet (MLLW) in
boring TB-B-10; sandstone fragments between approximate elevations -29.7 and -30.2 feet
(MLLW) and very dense clayey sand with shell and limestone fragments between approximate
elevations -31.7 and -33.2 feet (MLLW) in boring TB-B-11; and hard sandy clay between
approximate elevations -29.9 and -32.9 feet (MLLW), dense clayey sand between approximate
elevations -32.9 and -34.4 feet (MLLW), dense clayey sand with limestone fragments between
approximate elevations -37.4 and -39.3 feet (MLLW) and dense silty sand with limestone
fragments between approximate elevations -39.3 and -40.4 feet (MLLW) in boring TB-B-13. Stiff
to hard clay at varying elevations were encountered in the following borings: TB-B-02A, TB-B-
04, TB-B-07, TB-B-09, TB-B-10, TB-B-11, TB-B-13, TB-B-14A and TB-B-15B. Refer to
Appendix B for soil profile details.

The materials encountered in the Section B borings generally consist of very loose to medium
dense sand to silty sand and clayey sand with shell, limestone and sandstone fragments to the
boring termination elevations of -48.3 to -51.0 feet (MLLW). Note that high blow count material
(N-value greater than 30) were encountered at the following locations: dense sand with
sandstone fragments between approximate elevations -28.0 and -31.0 feet (MLLW), dense
clayey sand with sandstone fragments between approximate elevations -32.5 and -34.0 feet
(MLLW) and approximate elevations -35.5 and -37.0 feet (MLLW), very dense sand between
approximate elevations -38.5 and -40.0 feet (MLLW) and undetermined stratum between
approximate elevations -40.0 and -41.5 feet (MLLW) in boring BW-B-01; very dense clayey
sand with sandstone fragments between approximate elevations -33.0 and -34.5 feet (MLLW),
hard clay with gravel between approximate elevations -34.5 and -36.5 feet (MLLW) and very
dense clayey sand between approximate elevations -48.0 and -49.5 feet (MLLW) in boring BW-
B-02; very dense clayey sand with shell fragments between approximate elevations -34.8 and
-37.8 feet (MLLW), limestone between approximate elevations -37.8 and -39.3 feet (MLLW) and
very dense sand with shell and siltstone fragments between approximate elevations -39.3 and
-40.8 feet (MLLW) in boring BW-B-03; dense clayey sand and hard clay with sand between
approximate elevations -43.4 and -49.4 feet (MLLW) in boring BW-B-04; and dense sand with
shell fragments between approximate elevations -26.7 and -28.2 feet (MLLW), hard clay
between approximate elevations -39.2 and -40.2 feet (MLLW), dense clayey sand between
approximate elevations -44.7 and -46.2 feet (MLLW) and dense sand with shell fragments
between approximate elevations -46.2 and -49.2 feet (MLLW) in boring BW-B-05. Very stiff to
hard clay at varying elevations were encountered in borings BW-B-02, BW-B-03 and BW-B-05.
Refer to Appendix B for soil profile details.



U.S. Army Corps of Engineers 12
Brunswick Harbor Modification Study
File Number 20-13-0122

5.0 CLOSURE

We understand that the Turning Basin (Section A) and Bend Widener (Section B) areas are
proposed to be dredged to elevation -36 feet (MLLW) plus 2 feet of over-dredge. Based on the
results of our subsurface exploration and laboratory program, the materials that will be
encountered in Section A during dredging will most likely be very loose to loose sand to silty
sand and clayey sand with shell fragments to approximate elevation -24 feet (MLLW) underlain
by generally very loose to medium dense sand to silty sand and clayey sand with shell,
limestone and sandstone fragments. Note that high blow count material (N-value greater than
30) were encountered in the following borings: hard clay with limestone fragments between
approximate elevations -26.9 and -28.4 feet (MLLW) and dense clayey sand with limestone
fragments between approximate elevations -34.4 and -35.9 feet (MLLW) in boring TB-B-04;
dense clayey sand with limestone fragments between approximate elevations -28.5 and -30.0
feet (MLLW) in boring TB-B-06; hard clay with limestone fragments between approximate
elevations -28.3 and -29.8 feet (MLLW) in boring TB-B-07; dense sand between approximate
elevations -37.6 and -39.1 feet (MLLW) in boring TB-B-08; dense sand with shell fragments
between approximate elevations -17.6 and -19.1 feet (MLLW), hard clay with shell fragments
between approximate elevations -31.1 and -34.1 feet (MLLW) in boring TB-B-09; dense to very
dense clayey sand with shell and sandstone fragments between approximate elevations -27.5
and -30.5 feet (MLLW) and between approximate elevations -33.5 and -35.0 feet (MLLW) in
boring TB-B-10; sandstone fragments between approximate elevations -29.7 and -30.2 feet
(MLLW) and very dense clayey sand with shell and limestone fragments between approximate
elevations -31.7 and -33.2 feet (MLLW) in boring TB-B-11; and hard sandy clay between
approximate elevations -29.9 and -32.9 feet (MLLW), dense clayey sand between approximate
elevations -32.9 and -34.4 feet (MLLW), and dense clayey sand with limestone fragments
between approximate elevations -37.4 and -39.3 feet (MLLW) in boring TB-B-13. Stiff to hard
clay at varying elevations were encountered in the following borings: TB-B-02A, TB-B-04, TB-B-
07, TB-B-09, TB-B-10, TB-B-11, TB-B-13 and TB-B-14A.

The materials that will be encountered in Section B during dredging to elevation -36 feet
(MLLW) plus 2 feet of over-dredge will most likely be very loose to medium dense sand to silty
sand and clayey sand with shell, limestone and sandstone fragments. Note that high blow count
material (N-value greater than 30) were encountered at the following locations: dense sand with
sandstone fragments between approximate elevations -28.0 and -31.0 feet (MLLW), dense
clayey sand with sandstone fragments between approximate elevations -32.5 and -34.0 feet
(MLLW) and approximate elevations -35.5 and -37.0 feet (MLLW) in boring BW-B-01; very
dense clayey sand with sandstone fragments between approximate elevations -33.0 and -34.5
feet (MLLW) and hard clay with gravel between approximate elevations -34.5 and -36.5 feet
(MLLW) in boring BW-B-02; very dense clayey sand with shell fragments between approximate
elevations -34.8 and -37.8 feet (MLLW), limestone between approximate elevations -37.8 and
-39.3 feet (MLLW) in boring BW-B-03; and dense sand with shell fragments between
approximate elevations -26.7 and -28.2 feet (MLLW) in boring BW-B-05. Hard clay was
encountered in boring BW-B-02 between approximate elevations -34.5 and -36.0 feet (MLLW),
and very stiff fat clay was encountered in boring BW-B-03 between approximate elevations
-31.8 and -33.3 feet (MLLW).

The data submitted herein are based on the samples obtained from the soil borings presented
in Appendix B and the results of the laboratory tests. The delineations between soil types shown
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on the logs are approximate and the description represents our interpretation of subsurface
conditions at the designated boring locations on the particular date drilled. This report does not
reflect any variations which may occur adjacent to or between the borings. The nature and
extent of the variations between the borings may not become evident until during construction.

This data report has been prepared for the exclusive use of the U.S. Army Corps of Engineers
in accordance with generally accepted geotechnical engineering practices for the Brunswick
Harbor Modification Study in Brunswick, Glynn County, Georgia. No other warranty, expressed
or implied, is made.
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50 BLOWS FOR 3 INCHES

PENETRATION

NM

—200

WATER CONTENT IN PERCENT

PERCENT PASSING U.S. STD.

NO. 200 SIEVE SIZE

LL

Pl

Gs

LIQUID LIMIT

PLASTICITY INDEX

SPECIFIC GRAVITY

BORING PROFILES
TB-B-01 TO TB-B-08

T
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P T BOR. TB=B<0B "~~~ BOR TB=B08 ~ ~ ~ - BOR TB=B=10 * * * -~ - BOR TE=B=1f * " - BOR: TB-B=1Z ~ * * - BOR TBSB-13 -~ - BOR. TB<B=T4A 148 AND'14C ~ ~ ~ * * ° - BOR. TB-B=15A'AND 158~~~ -~~~ -~ - - - —25 —~
% N: 411,866.568 N: 412,009.438 N: 411,900.872 N: 411,931.108 N: 411,770.122 N: 411,855.282 N: 4||,§53.828 N: 411,661.428 %
| E: 856,124.927 E: 856,321.106 E: 856,576.343 E: 856,782.625 E: 856,952.449 E: 857,200.656 E: 857,429.247 E: 857,437.202 |
= START DATE: 11/16/2020 START DATE: 10/28/2020 START DATE: 10/27/2020 START DATE: 10/26/2020 START DATE: 10/28/2020 START DATE: 10/25/2020 START DATE: 10/24/2020 START DATE: 10/23/2020 =
MUDLINE_ELEV. =29.6 MUDUNE_ELE_V. =131 MUDUNE_i_l[\/. -18.5 MUDUNE_E_LEV. -19.7 MUDIJNE_E__LEV. -30.6 MUDUNE_E}_E_V. =23.9 MUDLINE ELE:_-27.5 (14A) MUDLINE ELE_V:_-SQ.O (|5A) LEGEN D
LE 0— - - - - N N N N N N N e N —0 LE
WATER
Z WASH / NO SAMPLE RECOVERY
_5_ .................................................................................................................................................................... __5 —
-] SAND (sP)
:|:|I SAND WITH SILT (SP—SM)
I[HI SILTY SAND (SM)
_10_ ................... o o o | o o o |/ HE o o o [P EE b oo o o [ b o o d e e e __10
\]
0 SAND WITH CLAY (SP—SC)
AN
— ;/7/ CLAYEY SAND (SC)
]
L =
B T N R RRRRRTETY A s e O I N L 15 /A LEAN CLAY (CL)
i 7/
Gs=2.66 .| ° // FAT CLAY (CH)
36 — IH]]IH SILT (ML)
s o L
_20_ ................... e .................. .|2 ............... 1 ............... b o o d o o o | e e __20 % LIMESTONE
2 L o
2
; % 3 SANDSTONE
WC=41.1 e 2
—200=38.5 6
. 7 ) :
S ) ... oo 28 A P 777/ P P e o5
| 18 . ' 5 ABBREVIATIONS & SYMBOLS
L 18
e / - 12 - N  STANDARD PENETRATION TEST
” 10 WC=20.6 % 52 Le=2.72 _2\3/8:12 3?.’8 ” % / RESISTANCE IN BLOWS/FOOT
] hss _/ 3 i 8 WOH WEIGHT OF HAMMER
30— |- WOR. . ooTae ¢/ .29 .. PI=_24 . / 20 .................... g IO B FPREEPPURII B E 3 ............... S L _30
-200=69.5 | 77 / - We=17.9 WOR WOR WEIGHT OF RODS
LL=27 / 2 200=73.6 50/6” We—208 49 L
PI=10 / =
8 / -200=59.8 | YA o wezza1 | VA 50/3" 50 BLOWS FOR 3 INCHES
/ 33 29 LL=33 / _200=76.0 | 22 PENETRATION
23 / — / 17 | =38
_35_ ................... 2 / .................. / 28 .............. . 21 ................................. % ...... pPl=21 / . 25 ............... P __35 NM WATER CONTENT IN PERCENT
/ K 24 / 25 WC=30.4 ||
/ 23 / —200=70.1 20 -200 PERCENT PASSING U.S. STD.
WC=34.1 | = 3 4 2 / 39 / NO. 200 SIEVE SIZE
-200=4.4 |[] - - ATl 25 / / 15
_ [l 28 wCc=21.0 || ) 7 53 - — won LL  LIQUID LIMIT
40— 25 .................... —200=20.3 A8 ) 1.7 ................................................. Wy 200 T L _40
o / 37 6 25 / ! Pl PLASTICITY INDEX
/ 17 / % 25
2 % 2 8 /"A 16 7, 12 Gs  SPECIFIC GRAVITY
. I ' K
16 LU [ 15 / 10
18 7 B
_45_ ................... ................. 19 e e e e e e e e e e . 29 .................. WOH .............. 2.8 ............... / . 23 ............... . 18 ................ __45
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D T —5 ~
3 3
= BOR. BW-B—01 BOR. BW-B—02 BOR. BW—B-03 BOR. BY-B-03 CORE BOR. BW—B-04 BOR. BW-B-05 =
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_10_ .................................................................................................................................................................................... __10
_15_ ........................................................................................................................................................................................... __15
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— 36 20
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_30_ ........................... et 49 .................................... —200=95 [Fl{1- -~~~ b R Qo __30
B WC=315 X S 6
e WC=61.4 _200=9.6 [N\
7 42 63 —200=82.2 \\S§ 0
é- 2 7 =112 AN
» PI=71 = 1
35— R RO We=13e | AL .. = fHH) 6. O |35
34 —200=55.6 || i
% LL=38 Z 16 R Sl s
P—— Pl=16 - B
Gs=266 H*| 76 1 g —200=56 il . - - 150/5”
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APPENDIX A

FIELD EXPLORATION AND SAMPLING METHODS



STANDARD PENETRATION TEST

The standard penetration test is a widely accepted test method of in situ testing of foundation
soils (ASTM D1586). A 2-foot long, 2-inch O.D. split-barrel sampler attached to the end of a
string of drilling rods is driven 18 inches into the ground by successive blows of a 140-pound
hammer freely dropping 30 inches. The number of blows needed for each 6 inches of
penetration is recorded. The sum of the blows required for penetration of the second and third
6-inch increments of penetration constitutes the test result or N-value. After the test, the
sampler is extracted from the ground and opened to allow visual examination and classification
of the retained soil sample. The N-value has been empirically correlated with various soil
properties allowing a conservative estimate of the behavior of soils under load.

The tests are usually performed at 5-foot intervals. However, more frequent or continuous
testing is done by our firm through depths where a more accurate definition of the soils is
required. The test holes are advanced to the test elevations by rotary drilling with a cutting bit,
using circulating fluid to remove the cuttings and hold the fine grains in suspension. The
circulating fluid, which is a bentonitic drilling mud, is also used to keep the hole open below the
water table by maintaining an excess hydrostatic pressure inside the hole. In some soil
deposits, particularly highly pervious ones, NX-size flush-coupled casing must be driven to just
above the testing depth to keep the hole open and/or prevent the loss of circulating fluid.

Representative split-spoon samples from the soils at every 5 feet of drilled depth and from every
different stratum are brought to our laboratory in air-tight jars for further evaluation and testing, if
necessary. Samples not used in testing are stored for 30 days prior to being discarded. After
completion of a test boring, the hole is kept open until a steady state groundwater level is
recorded. The hole is then sealed, if necessary, and backfilled.
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Boring Designation _ TB-B-01

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

2 7/8" Tricone

2.

HOLE NUMBER

: LOCATION COORDINATES
TB-B-01 :

N 412,934.0 E 853,765.0

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3.

DRILLING AGENCY
Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED

- UNDISTURBED
13 :

0

4.

NAME OF DRILLER
Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES

0

5.

DIRECTION OF BORING : DEG FROM
X VERTICAL : VERTICAL
] INCLINED :

: BEARING

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
11/17/20

: COMPLETED

E BORING 11/17/20

o

THICKNESS OF OVERBURDEN 49.5

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 49.5'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

Blows/
0.5 ft

NGO

LEGEND

%
REC

Laboratory

2l =10 REMARKS
| o s

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0" to 28.52": WATER.

40' of 4" casing

0.0

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

TB-B-01

20.0
SHEET 1 0of 3



Boring Designation

TB-B-01

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 412,934.0 E 853,765.0 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS Zo =cberalory
= w % a| | ol @ SS9
(ft) ) |2 S| N | Neo 2 (Description) REC| £ g § 5_% dla|g Eé REMARKS
- (2]
h~— 0' to 28.52": WATER. (continued) 20.0
- NN -
N
- N |
N
N
- NN B
N
— N -
N
| ] —22.5
N
I~ N B
N
— N -
N
- N |
N
N
L B
N
— N —-25.0
N
- N |
N
N
I~ N B
N
- NN -
N
- N |
N
- =3 -27.5
N
— N -
-28.5 | 285 =3 i
1 28.52" to 30.02': NO RETURN,
i o lwor WEIGHT OF ROD. ol - I
-30.0 | 300 | O | 300
0 30.02" to 33.02": SILTY SAND (SM), '
. 0 |[woH fine; gray. 30 | 1 i
— 0 -
— 0 -
0 |WOH 20| 2
- —32.5
-33.0 ]330 | O |
0 * .| 33.02' to 34.52': SAND (SP), fine;
I 0 1 -, °| gray, trace shell fragments. 20| 3 I
-345 | 345 | 1 L |
0 34.52' to 37.52": SAND WITH SILT 350
— (SP-SM), fine to medium; gray, trace [—090.
L 0 |WOH shell fragments, calcareous. 30| 4 B
0
0
L Sp- B
| 0 |WOH 20 5|0 (93| 7 29 SM |
375375 | 0 | 375
1 37.52" to 39.02": SILTY SAND (SM), '
B fine to medium; gray, with gravel, with E
L 2|4 shell and limestone fragments, 50| 6 (18/69]14 18| SM B
-390 390 | 2 calcareous. |
4 >, | 39.02' to 42.02': SAND (SP), fine to
B 6 | 14 . medium; gray, with shell fragments, 60 | 7 B
- . * .| with limestone fragments, trace clay, L 10.0
B 8 . * .| calcareous. |
— 8 * . -
| 8 | 17 .. 50| 8 |
42,0 | 420 | © ) i
6 * .| 42.02' to 48.02': SAND (SP),
~ 6 | 14 . | medium; gray, with shell fragments, 50| 9 —42.5
L . * .| with limestone fragments, calcareous. B
8 Ve
— 7 * . -
SPK FORM 1836-A Boring Designation TB-B-01 SHEET 2 of 3

SEP 05



FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Boring Designation _ TB-B-01
INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 412,934.0 E 853,765.0 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 2 =cberalory
2 w % | 2|T|o| @ Sa
(ft) ) |2 S| N | Neo @ (Description) REC (% g s E dla|g Eg REMARKS
- 8 - . +| 42.02" to 48.02': SAND (SP), 50 [ 10 -
| 9 .+ medium; gray, with shell fragments, 450
. .| with limestone fragments, calcareous. :
- 9 . " .| (continued) B
| 10 | 22 . 50 |11 |
L 12 L. B
i 7 .. i
16 .. 12
= 8 o %0 —47.5
-48.0 | 48.0 | 8 . B
8 48.02' to 49.52": SAND WITH CLAY
B 19 L 12| (SP-SC), medium; gray, with shell 80 |13 B
L 9 fragments, with limestone fragments, B
495 | 495 | 10 2| calcareous.
Bottom of hole at 49.5 feet.
NOTES:
1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
3. SPT boring performed using an
automatic hammer.
4. WOR = Weight of Rods
5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
penetration
7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water
SPK FORM 1836-A Boring Designation TB-B-01 SHEET 3 of 3
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Boring Designation _ TB-B-02A

DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Brunswick, Georgia OF 2 SHEETS
. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL  : VERTICAL

BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane i NAD83 : MLLW
10. SIZE AND TYPE OF BIT 2 7/8" Tricone

-

2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
TB-B-02A i N412,715.2 E 854,194.8 CME-550X/Barge

3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED - UNDISTURBED
Tetra Tech - AAI : 10 : 0

4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES 0

Donald Tindall, Randy Orr, Andrew Larklns_ 14, ELEVATION GROUND WATER (1)
5. DIRECTION OF BORING : DEG FROM : BEARING
: : STARTED : COMPLETED

X VERTICAL : VERTICAL
[ INCLINED : 15. DATE BORING ; 10/21/20 10/21/20

o

17. TOTAL CORE RECOVERY FOR BORING N/A

~

. DEPTH DRILLED INTO ROCK 0.0

18. SIGNATURE AND TITLE OF INSPECTOR
. TOTAL DEPTH OF BORING 35.2' Jeremy Clark Project Engineer
] Laboratory

oo

No

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS %

N | N
f 0 (Description) REC

REMARKS

Blows/
0.5 ft
LEGEND

ASTM
Class

4]z |8

Samp
Gravel
Sand
Fines

h—~— 0' to 20.19": WATER.

N B 25

- 3 35' of 4" casing -

— N ] — 5.0

- = - 7.5

i = 125

- NN —17.5

-20.2 20.2 e -20.0

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

L 0 20.19' to 23.19": SILTY SAND (SM), B
L o |woR fine; dark greenish gray, slightly 1
calcareous.

SPK FORM 1836 Boring Designation ~ TB-B-02A SHEET 1 0f 2



Boring Designation

TB-B-02A

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 2
OF 2 SHEETS

PROJECT

BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM

GA State Plane

: HORIZONTAL

NAD83

* VERTICAL

MLLW

LOCATION COORDINATES

N 412,715.2 E 854,194.8

0.0

ELEVATION TOP OF BORING (ft)

ELEV | DEPTH

@ | @ N

Blows/
0.5 ft

NGO

LEGEND

Laboratory

CLASSIFICATION OF MATERIALS %
(Description) REC

Sand
Fines

—
—

o

MC

ASTM
Class

REMARKS

-23.2 -23.2

N |Samp No.
O |Gravel

82

-28.2 - 28.2

-29.2 -29.2

.| some shells, slightly calcareous.

23.19' to 28.19": SAND (SP),
medium to coarse; greenish gray, 3

28.19" to 29.19": SAND WITH CLAY 6
(SP-SC), fine to medium; greenish

WOH

20

W N[~ 2 2O O 0w W N|W WDN[WwWNDNMDINDN WN|~ O o

-33.2 -33.2

-34.2 342 | 4o

26

-352 352 | 1,

\gray, with shell fragments. )i
29.19' to 33.19": SILTY SAND (SM),

fine to medium; dark greenish gray, 7
some shells, slightly calcareous.

33.19' to 34.19": CLAY (CL), light
gray, calcareous.

T

4 (SC), fine to medium; light gray, some

34.19' to 35.19": CLAYEY SAND 10

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

coarse limestone fragments,
calcareous. I

Bottom of hole at 35.2 feet.

NOTES:

1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.

2. Soils are visually classified in
accordance with the Unified Soil
Classification System.

3. SPT boring performed using an
automatic hammer.

4. WOR = Weight of Rods
5. WOH = Weight of Hammer

6. 50/3" = 50 Blows for 3 inches
penetration

7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water

SPK FORM 1836-A
SEP 05

Boring Designation = TB-B-02A

SHEET 2 of 2



Boring Designation _ TB-B-02B

DIVISION
DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM : HORIZONTAL
GA State Plane : NADS83

© VERTICAL
: MLLW

10. SIZE AND TYPE OF BIT 2 7/8" Tricone

2. HOLE NUMBER : LOCATION COORDINATES

TB-B-02B : N412,718.2 E 854,194.3

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3. DRILLING AGENCY

Tetra Tech - AAI

12. TOTAL SAMPLES : DISTURBED
: 12

- UNDISTURBED
: 0

4. NAME OF DRILLER

Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES 0

5. DIRECTION OF BORING : DEG FROM : BEARING

X VERTICAL : VERTICAL
] INCLINED :

14. ELEVATION GROUND WATER (ft)

: STARTED
15. DATE BORING : 10/22/20

: COMPLETED
10/22/20

o

THICKNESS OF OVERBURDEN 52.5

16. ELEVATION TOP OF BORING (ft) 0.0

~

. DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING N/A

oo

. TOTAL DEPTH OF BORING 52.5'

18. SIGNATURE AND TITLE OF INSPECTOR

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS

N | N
f 0 (Description)

Blows/
0.5 ft
LEGEND

Jeremy Clark Project Engineer
] Laboratory

No

%
REC

ASTM
Class

4]z |8

Samp
Gravel
Sand
Fines

REMARKS

h—~— 0' to 19.53": WATER.

-19.5 | 19.5 "

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

19.53" to 34.53": WASH BORING.

35' of 4" casing

0.0

— 2.5

— 5.0

— 7.5

SPK FORM 1836
SEP 05

Boring Designation = TB-B-02B

20.0
SHEET 1 0of 3



Boring Designation _ TB-B-02B

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 412,718.2 E 854,194.3 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 2 =cberalory
= w % a| | ol @ SS9
(ft) ) |2 S| N | Neo 2 (Description) REC| £ g § E dla|g Eé REMARKS
- (2]
19.53' to 34.53": WASH BORING. 20.0
B (continued) B
L —22.5
— —25.0
- —27.5
— —30.0
L —32.5
-34.5 | 345 B
8 7/ 34.53' to 35.28": CLAYEY SAND
-35.3 [ 35.3 10| 22 //, (SC), fine to medium; light gray, some | 11 —35.0
- ;/' Icoarse limestone fragments, | 11A B
. 12 / lcalcareous._ __ _ _ ______ i
6 / 35.28' to 38.53": CLAYEY SAND
- / (SC), fine to medium; light gray, B
L 8|18 y///, calcareous. 12 Specific Gravity = 2.70 B
10
= / —37.5
[ 7 I
-385 1385 | 5| 12 % 13 B
7 - _ | 38.53" to 41.53": SAND (SP), fine to
B 3 . +| medium; light gray. B
6 | 13 *
B . 14 -40.0
L 7 L° -
— 6 . i : -
415 | 415 | 5| 6 - 15 -
1 41.53' to 49.53": SILTY SAND (SM), 158
B p fine; greenish gray, calcareous. B
— —42.5
B 0 1 16 |
— 1 -
— 3 -

SPK FORM 1836-A
SEP 05

Boring Designation = TB-B-02B

SHEET 2 of 3



FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Boring Designation _ TB-B-02B
INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 412,718.2 E 854,194.3 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 2 =cberalory
2 w % | 2|T|o| @ Sa
(ft) ) |2 S| N | Neo @ (Description) REC (% g s E dla|g Eg REMARKS
- T 41.53' to 49.53": SILTY SAND (SM), 17 -
| 37 fine; greenish gray, calcareous. 450
17 (continued) :
i 29 |50/2" 18 |
- 50 n
50 |50/3"
— 19 —47.5
. | I
| 113 20 |
-49.5 | 495 | 2 B
5 > .| 49.53" to 52.53': SAND (SP),
— s | 16 . +| medium to coarse; gray, some o1 —50.0
L . *.| limestone fragments, some shells, B
B 8 . ° .| calcareous. i
L 5 * ) * -
i 6 | 13 - 22 i
525 | 525 | 7 -
Bottom of hole at 52.5 feet. '
NOTES:
1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
3. SPT boring performed using an
automatic hammer.
4. WOR = Weight of Rods
5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
penetration
7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water
SPK FORM 1836-A Boring Designation TB-B-02B SHEET 3 of 3
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Boring Designation _ TB-B-03

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

2 7/8" Tricone

2.

HOLE NUMBER

: LOCATION COORDINATES
TB-B-03 :

N 412,474.0 E 854,534.9

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3.

DRILLING AGENCY
Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED

+ UNDISTURBED
7 :

0

4.

NAME OF DRILLER
Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES

0

5.

DIRECTION OF BORING : DEG FROM
X VERTICAL : VERTICAL
] INCLINED :

: BEARING

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
10/29/20

: COMPLETED

E BORING 10/29/20

o

THICKNESS OF OVERBURDEN 52.0

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 52'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

Blows/
0.5 ft

NGO

LEGEND

%
REC

Laboratory

2l =10 REMARKS
| o s

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0" to 31.52": WATER.

50' of 4" casing

0.0

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

TB-B-03

20.0
SHEET 1 0of 3



Boring Designation _ TB-B-03

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 2
OF 3 SHEETS

PROJECT

BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane . NADS3

* VERTICAL

MLLW

LOCATION COORDINATES

N 412,474.0 E 854,534.9

ELEVATION TOP OF BORING (ft)

0.0

ELEV | DEPTH
(ft) (ft)

Blows/
0.5 ft

o
&
Ny Neo ]
|
-

Laboratory

CLASSIFICATION OF MATERIALS %

(Description) REC 3|z

Samp No
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

-31.5 | 315 ]

h~— 0' to 31.52": WATER. (continued)

WOR|

-415 | 415

31.52' to 41.52": NO RETURN,
B WEIGHT OF ROD.

-43.5 | 43.5

41.52' to 43.52": SILTY SAND (SM),
gray to dark gray.

50 | 1

- O|= O O

1 .

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

43.52' to 44.52": SAND (SP), fine; 60 | 2
. +| gray, calcareous. 3

20.0

SPK FORM 1836-A
SEP 05

Boring Designation  TB-B-03

SHEET 2 of 3



Boring Designation _ TB-B-03

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane © NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 412,474.0 E 854,534.9 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 2 =cberalory
2 w % | 2|T|o| @ Sa
(ft) ) |2 S| N | Neo @ (Description) REC (% g s E dla|g Eg REMARKS
445/ 445 0 . ol _ _ _ _ _ _ _ ______
9 *, | 44.52' to 46.02": SAND (SP), fine;
I , |4 ’ . gray, trace silt, calcareous. 50 | 4
-46.0 | 46.0 | 2 R
7 >, | 46.02' to 48.02': SAND (SP), fine to
B . +| medium; gray, some shell fragments,
- 5 |14 . * .| calcareous. 50 |5
L 9 L
-48.0 | 48.0 | 1 U
5 | 14 *.*| 48.02' to 49.02': SAND (SP), fine to 60 | 6
B » <| medium; light gray, some shell 7
-49.0 | 490 | 9 s-hfragments, calcareous.
L 7 % 49.02' to 52.02": CLAYEY SAND
9 | 25 <4 (SC), fine to medium; light gray, some | 70 | g
— / shell fragments, calcareous.
- 16 %
L 4 /
| 6 | 16 / 80 |9
-52.0 | 520 | 10 /{‘
Bottom of hole at 52 feet.
NOTES:
1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
3. SPT boring performed using an
automatic hammer.
4. WOR = Weight of Rods
5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
penetration
7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water
SPK FORM 1836-A Boring Designation TB-B-03 SHEET 3 of 3

SEP 05



Boring Designation _ TB-B-04

DIVISION
DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM : HORIZONTAL
GA State Plane : NADS83

© VERTICAL
: MLLW

10. SIZE AND TYPE OF BIT 2 7/8" Tricone

2. HOLE NUMBER : LOCATION COORDINATES

TB-B-04 : N412,440.1 E 854,880.8

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3. DRILLING AGENCY

Tetra Tech - AAI

12. TOTAL SAMPLES : DISTURBED
: 26

- UNDISTURBED
: 0

4. NAME OF DRILLER

Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES 0

5. DIRECTION OF BORING : DEG FROM : BEARING

X VERTICAL : VERTICAL
] INCLINED :

14. ELEVATION GROUND WATER (ft)

: STARTED
15. DATE BORING : 10/29/20

: COMPLETED
10/29/20

o

THICKNESS OF OVERBURDEN 494

16. ELEVATION TOP OF BORING (ft) 0.0

~

. DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING N/A

oo

. TOTAL DEPTH OF BORING 49.4'

18. SIGNATURE AND TITLE OF INSPECTOR

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS

N | N
f 0 (Description)

Blows/
0.5 ft
LEGEND

Mark Zrallack Project Engineer
] Laboratory

No

%
REC

ASTM
Class

4]z |8

Samp
Gravel
Sand
Fines

REMARKS

h—~— 0' to 13.38": WATER.

-13.4 | 134 =3

B 13.38' to 16.38": NO RETURN,

L \WOR WEIGHT OF ROD.

-16.4 | 16.4

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

B > +| 16.38' to 23.38": SAND (SP), fine;
\WOH LT oray

oO|—- = O|O O ©
3
.

20 | 1

40 | 2

40' of 4" casing

0.0

SPK FORM 1836
SEP 05

Boring Designation = TB-B-04

20.0
SHEET 1 0of 3



Boring Designation

TB-B-04

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 412,440.1 E 854,880.8 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS Zd =cberalory
= w % ol © ke 7] S0
(ft) ) |2 S| N | Neo 2 (Description) REC| £ § § 5_% dla|g Eé REMARKS
- (2]
12 - .| 16.38" to 23.38': SAND (SP), fine; 303 Specific Gravity = 2.66 20.0
B 1 . +| gray. (continued) B
L p .. B
i 1|2 .o 30| 4 -
i 1 L. -
I 1 . . . _225
234 [ 234 | 1] 2 I 60 |5 §
i 1 -+ 23.38" to 25.88": SAND (SP), fine; 6 -
- > . +| gray, some shell fragments, trace L
. " .| clay, calcareous.
i 215 Ry 60 | 7 -
— 3 o —25.0
259 [ 259 | 2 L i
B 5 | 17 25.88' to 26.88": SANDY CLAY (CL), 701 81 01/34(66(34(19|19| CL . . B
L gray, with shell fragments, 9 S'ffve An dalysg wasl 9 B
26.9 | 269 | 12 calcareous. performed on Sample
i 12 26.88' to 28.38": CLAY (CL), gray, i
— 21 | 46 with limestone fragments, calcareous. | 70 | 10 —27.5
-28.4 | 284 | 25 . i
i 8 & 28.38' to 30.88": CLAYEY SAND i
L 74 (SC), gray, with limestone fragments, L
1024 / trace shells, calcareous. 10011
B 14 / B
— 5 / —30.0
309 | 309 | 9 | 19 g 10012 i
314 [ 314 | 10 30.88" to 31.38": CLAY (CL), gray, 13 -
—F 3 ///. \with limestone fragments, calcareous. =
. / 31.38' to 35.88": CLAYEY SAND i
6 | 15 7] (SC), fine; gray, with limestone 40 (14| 2 |68(30 26| SC
— 9 % fragments, calcareous. —32.5
I 7 I
i 10 | 27 / 90 |15 i
B 17 / B
B 13 | 40 % 90 |16 —35.0
-359 [ 359 | %7 //‘ _______________ i
i 12 ;/ 35.88" to 38.38": CLAYEY SAND -
- 12 | 25 / (SC), gray, some silt, some limestone 90 | 17 -
/_/, fragments, calcareous.
i 13 / i
- - / 375
384 | 384 | 11|22 / ________________ 90 (18 §
38.9 | 38.9 | 11 v,/ 38.38' to 38.88": CLAYEY SAND 19 i
- 5 T (SC), fine to medium; gray, some L
B Lo \Iimestone fragments, calcareous. / |
7|14 . .| 38.88' to 43.38": SAND (SP), fine to 50 20
— 7 - | medium; gray, some shell fragments, —40.0
L ° . | some limestone fragments, B
7 * . *| calcareous.
i 9 |20 L 50 | 21 -
B 11 . -
L 5 . B
- 9 |18 e 60 |22 [~42.5
434 | 434 | 9 Lt i
= 5 B
L 9_| 17 70123 |
SPK FORM 1836-A Boring Designation TB-B-04 SHEET 2 of 3

SEP 05



Boring Designation _ TB-B-04

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 3
OF 3 SHEETS

PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane NADS83

* VERTICAL

MLLW

LOCATION COORDINATES

N 412,440.1 E 854,880.8

ELEVATION TOP OF BORING (ft)

0.0

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS
(Description)

0.5 ft

Nf NGD

Blows/

Laboratory

%

REC J|z

Samp No.
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

449 | 44.9

fine to medium; gray, some shell

. \fragments, some limestone
15 .

I 43.38' to 44.88": SILTY SAND (SM),

fragments, calcareous. (continued)

60 |24

some limestone fragments,

19 . | calcareous.

7 17 ..
| 494 | 10

-49.4

44.88' to 49.38": SAND (SP), fine to
* *| medium; gray, some shell fragments,

60 |25

40 |26

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Bottom of hole at 49.4 feet.

NOTES:

Ib. hammer falling 30 inches.

2. Soils are visually classified in
accordance with the Unified Soil
Classification System.

3. SPT boring performed using an
automatic hammer.

4. WOR = Weight of Rods
5. WOH = Weight of Hammer

6. 50/3" = 50 Blows for 3 inches
penetration

7. Water contents are based on

the pore water

1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140

measured total dry mass and are not
corrected for the salt concentration of

SPK FORM 1836-A
SEP 05

Boring Designation

TB-B-04

SHEET 3 of 3



Boring Designation _ TB-B-05

DIVISION
DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM : HORIZONTAL
GA State Plane : NADS83

© VERTICAL
: MLLW

10. SIZE AND TYPE OF BIT 2 7/8" Tricone

2. HOLE NUMBER : LOCATION COORDINATES

TB-B-05 : N412,242.9 E 855,199.8

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3. DRILLING AGENCY

Tetra Tech - AAI

12. TOTAL SAMPLES : DISTURBED
: 11

- UNDISTURBED
: 0

4. NAME OF DRILLER

Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES 0

5. DIRECTION OF BORING : DEG FROM : BEARING

X VERTICAL : VERTICAL
] INCLINED :

14. ELEVATION GROUND WATER (ft)

: STARTED
15. DATE BORING : 10/23/20

: COMPLETED
10/23/20

o

THICKNESS OF OVERBURDEN 491

16. ELEVATION TOP OF BORING (ft) 0.0

~

. DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING N/A

oo

. TOTAL DEPTH OF BORING 491"

18. SIGNATURE AND TITLE OF INSPECTOR
Jeremy Clark Project Engineer

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS
(Description)

Blows/
0.5 ft

Nf NGO

LEGEND

Laboratory

%

REC 4]z |8

Samp No
Gravel
Sand
Fines
ASTM
Class

REMARKS

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

h—~— 0' to 31.05": WATER.

55' of 4" casing

0.0

— 2.5

— 5.0

— 7.5

SPK FORM 1836
SEP 05

Boring Designation = TB-B-05

20.0
SHEET 1 0of 3



Boring Designation

TB-B-05

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 2
OF 3 SHEETS

PROJECT

BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM

GA State Plane

: HORIZONTAL

NAD83

* VERTICAL

MLLW

LOCATION COORDINATES

N 412,242.9 E 855,199.8

ELEVATION TOP OF BORING (ft)

0.0

()

ELEV | DEPTH

()

Blows/
0.5 ft

N,

NGO

CLASSIFICATION OF MATERIALS
(Description)

%
REC

Samp No.

Laboratory

Gravel

Sand

d| =

Fines

MC

ASTM
Class

REMARKS

-31.1

L 31.1

0' to 31.05: WATER. (continued)

-35.6 | 35.6

WOR

WOR|

WOH

31.05' to 35.55": NO RETURN.

=371 L

10

35.55' to 37.05": SILTY SAND (SM),
fine to medium; greenish gray, some
shell fragments, slightly calcareous.

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

15

14

0 Ol W W|IN N oo o N([o A A|O O OJlO ©O O|O O ©

N
-

19

© o,

18

37.05' to 47.05": SAND WITH SILT
(SP-SM), medium to coarse; light
gray, some shell fragments,
calcareous.

12

81

22

SP-
SM

8

Specific Gravity = 2.69

20.0

SPK FORM 1836-A

SEP 05

Boring Designation

TB-B-05

SHEET 2 of 3



FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Boring Designation _ TB-B-05
INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 412,242.9 E 855,199.8 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 3 =cberalory
2 w % | 2|T|o| @ Sa
(ft) ) |2 S| N | Neo @ (Description) REC (% g s 5_% dla|g Eg REMARKS
- 10 -] [37.05' to 47.05: SAND WITH SILT -
| 6 . (SP-SM), medium to coarse; light | 450
20 . gray, some shell fragments, 9 '
- 8 . calcareous. (continued) B
L 12 . R
L 3 . B
471 | 474 | 11| 24 . 10 i
13 47.05' to 49.05": SILTY SAND (SM),
~ fine to medium; greenish gray, some ~47.5
- 5 shell fragments, some limestone B
B 7 |18 fragments, calcareous. 1" |
491 1491 | 11 R
Bottom of hole at 49.1 feet.
NOTES:
1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
3. SPT boring performed using an
automatic hammer.
4. WOR = Weight of Rods
5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
penetration
7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water
SPK FORM 1836-A Boring Designation TB-B-05 SHEET 3 of 3

SEP 05



Boring Designation

TB-B-06

DIVISION
DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
GA State Plane : NADS83 : MLLW
10. SIZE AND TYPE OF BIT 2 7/8" Tricone

Donald Tindall, Randy Orr, Andrew Larkins

2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
TB-B-06 : N412,129.6 E 855,659.7 CME-550X/Barge

3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
Tetra Tech - AAI : 19 : 0

4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES 0

5. DIRECTION OF BORING : DEG FROM : BEARING
X VERTICAL : VERTICAL :
] INCLINED :

14. ELEVATION GROUND WATER (ft)

15. DATE BORING

: STARTED
: 11/7/20 : 11/7/20

: COMPLETED

o

THICKNESS OF OVERBURDEN 49.5

16. ELEVATION TOP OF BORING (ft)

0.0

~

. DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

oo

. TOTAL DEPTH OF BORING 49.5'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS
(Description)

Blows/
0.5 ft

Nf NGO

LEGEND

Laboratory

%

REC J|z

Samp No
Gravel
Sand
Fines

Q
=

ASTM
Class

REMARKS

h~ 0' to 22.48": WATER.

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0.0

— 2.5

— 5.0

— 7.5

SPK FORM 1836
SEP 05

Boring Designation = TB-B-06

20.0
SHEET 1 0of 3



Boring Designation

TB-B-06

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 412,129.6 E 855,659.7 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS g =cberalory
= w % a| | ol @ SS9
(ft) ) |2 S| N | Neo 2 (Description) REC| £ g § 5_% dla|g Eé REMARKS
- (2]
h~— 0' to 22.48": WATER. (continued) 20.0
- NN -
N
- N |
N
N
- NN B
N
— N -
225 | 225 ] oy
5 * .| 22.48' to 23.98": SAND (SP), fine; '
- . «| gray, trace shell fragments, trace clay, B
L 215 . .| calcareous. 30| 1 |
-24.0 | 240 | 3 R |
3 *. | 23.98' to 25.48': SAND (SP), fine;
- 1 9 . +| gray, trace clay, trace limestone 30| 2 B
L . .| fragments, calcareous. L 550
255 | 255 | 8 .. |
3 25.48' to 26.98": SILTY SAND (SM),
- fine; gray, some clay, some limestone -
» 618 fragments, calcareous. 80| 3]5]60/35 24| SM B
270270 |2} | \TL0 i
8 26.98' to 28.48": SILTY SAND (SM),
— fine; gray, with limestone fragments, —27.5
L 10|24 trace clay and shell fragments, 80 | 4 B
285 | 285 | 14 calcareous.
11 % 74 28.48' to 31.48": CLAYEY SAND i
- 19 | 20 / (SC), fine to medium; gray, with 7015 B
L .74 limestone fragments, trace shell Specific Gravity = 2.70
21 / fragments, calcareous.
- / -30.0
8 /
13 | 28 % 70|86
315|315 | 15 /; |
9 > .| 31.48' to 40.98': SAND (SP), fine to
= .+ medium; gray, with limestone B
- : 16 . : .| fragments, calcareous. 0|7 | 35 5
L 3 S R
7|15 :L’ 40| 8
8 .
° - 35.0
8 | 17 L. 40| 9 '
9 -
8 "
1| 21 L. 40 (10
10 R
— .. —37.5
10 ‘.
9 | 19 . 50 |11
10 .
8 Lo
10 | 22 cLT 40 (12
— .. —40.0
12 .
-41.0 | 410 | © :'- |
23 |50/5" // 40.98' to 41.98": CLAYEY SAND 70 |13
- 50 4 (SC), fine; gray, trace limestone 14 B
-42.0 | 42.0 i fragments. |
N // 41.98' to 43.48": CLAYEY SAND 405
50 |50/4" / (SC), fine; gray, with limestone 10 |15 :
- //)/‘/ fragments, calcareous. -
435|435 | | | &Aoo |
30 {/’
SPK FORM 1836-A Boring Designation TB-B-06 SHEET 2 of 3

SEP 05



Boring Designation __ TB-B-06

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 412,129.6 E 855,659.7 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 2 =cberalory
= w % a| ©| o 0 =9
(ft) ) |2 S| N | Neo @ (Description) REC (% g s 5_% dla|g Eg REMARKS
- 107728 /] 43.48' to 44.98": CLAYEY SAND 70|16 -
-45.0 | 45.0 | 18 / (SC), fine; gray, trace sandstone , 450
; v \fragments. (continued) ____ _ _ J '
B 2% / 44.98' to 47.98": CLAYEY SAND 90 |17 B
= " / (SC), fine; gray, with shell fragments, B
| 15 % calcareous. |
L 7 / |
o | 2 / 80 (18
- / —47.5
-48.0 | 48.0 | 20 " % |
17 // 47.98' to 49.48": CLAYEY SAND
- % //, (SC), gray to dark gray, with shell 80 |19 B
n 12 / fragments, calcareous. B
-49.5 | 495 | 14 /
Bottom of hole at 49.5 feet.
NOTES:
1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
3. SPT boring performed using an
automatic hammer.
4. WOR = Weight of Rods
5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
penetration
7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water
SPK FORM 1836-A Boring Designation TB-B-06 SHEET 3 of 3

SEP 05



Boring Designation

TB-B-07

DIVISION
DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
GA State Plane : NADS83 : MLLW
10. SIZE AND TYPE OF BIT 2 7/8" Tricone

Donald Tindall, Randy Orr, Andrew Larkins

2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
TB-B-07 : N411,964.5 E 855,945.9 CME-550X/Barge

3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
Tetra Tech - AAI : 15 : 0

4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES 0

5. DIRECTION OF BORING : DEG FROM : BEARING
X VERTICAL : VERTICAL :
] INCLINED :

14. ELEVATION GROUND WATER (ft)

15. DATE BORING

: STARTED
: 11/1/20 : 11/1/20

: COMPLETED

o

THICKNESS OF OVERBURDEN 49.3

16. ELEVATION TOP OF BORING (ft)

0.0

~

. DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

oo

. TOTAL DEPTH OF BORING 49.3'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS
(Description)

Blows/
0.5 ft

Nf NGO

LEGEND

Laboratory

%

REC J|z

Samp No
Gravel
Sand
Fines

Q
=

ASTM
Class

REMARKS

h~ 0' to 21.28": WATER.

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

40' of 4" casing

0.0

— 2.5

— 5.0

— 7.5

SPK FORM 1836
SEP 05

Boring Designation = TB-B-07

20.0
SHEET 1 0of 3



Boring Designation

TB-B-07

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 411,964.5 E 855,945.9 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS Zo =cberalory
2 w % | 2|T|o| @ Sa
(ft) ) |2 S| N | Neo 2 (Description) REC| £ g § 5_% dla|g Eg REMARKS
- (2]
h~— 0' to 21.28": WATER. (continued) 20.0
- NN -
N
- N |
-21.3 [ 21.3 N
= 21.28' to 28.28": NO RETURN, -
B WOR WEIGHT OF ROD. R
L —22.5
— 0 —25.0
- —27.5
-28.3 [ 28.3 B
- 20 28.28' to 29.78": CLAY (CL), gray to B
B dark gray, trace limestone fragments, |
%173 calcareous. %0 | 1
-29.8 [ 298 | 47 ‘4 §
= 12 // 29.78' to 31.28": CLAYEY SAND —30.0
- 12 | 25 /// (SC). dark gray, calcareous. 80| 2 | 0 [50(50(50|36|29| SC -
313313 | 18 / _______________ i
- 11 é// 31.28" to 35.78": CLAYEY SAND -
B 74 (SC), gray, with limestone fragments, |
18] .74 calcareous. 80| 3
— 14 / —32.5
N _
- o | 21 % 90 | 4 -
— 12 / -
— 8 %, ..‘ -
= 1| 26 / 80| 5 —35.0
-35.8 [(358 | 15 % i
- 10 35.78' to 37.28": SILTY SAND (SM), -
B fine to medium; gray, trace clay, B
1223 calcareous. 7016
373 [ 373 | 1 i
— 8 ?/// 37.28' to 38.78": CLAYEY SAND —37.5
B 74 (SC), gray, trace limestone fragments, |
& % trace shell fragments, calcareous. 701 7] 1154145 26| SC
-38.8 [ 38.8 | 12 & i
- 5 38.78' to 41.78": SILTY SAND (SM), -
B fine to medium; gray, with limestone |
618 fragments, calcareous. 7018
= 12 —40.0
L 5 R
- 9 | 19 60| 9 B
418 [ 418 | 10 §
- 7 * .| 41.78' to 44.78': SAND (SP), fine to -
| . +| medium; gray, some limestone |
811 . °.| fragments, some shell fragments, 40 10 42.5
o 11 . .| calcareous. -
— 8 N d . -
- 9 | 17 °L 40 |11 -
SPK FORM 1836-A Boring Designation TB-B-07 SHEET 2 of 3

SEP 05



Boring Designation _ TB-B-07

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 3
OF 3 SHEETS

PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane NADS83

* VERTICAL

MLLW

LOCATION COORDINATES

N 411,964.5 E 855,945.9

ELEVATION TOP OF BORING (ft)

0.0

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS
(Description)

0.5 ft

Nf NGD

Blows/

Laboratory

%
REC J|z

Samp No.
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

[e-]
.
.

-44.8 [ 448 .

44.78' to 47.78": SAND (SP), fine to
15 medium; gray, some sandstone

* .| fragments, some shell fragments,
* .| calcareous.

-47.8 [ 47.8

30 [12

30

Nl O 1|00 N N
.
-

47.78' to 48.28": SILTY SAND (SM),

-48.3 | 48.3

\dark gray, trace clay.

48.28" to 49.28": SILTY SAND (SM),
gray.

T
-
-

50/3"

o]
o

-49.3 [ 493

50 (14

15

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Bottom of hole at 49.3 feet.

NOTES:

Ib. hammer falling 30 inches.

2. Soils are visually classified in
accordance with the Unified Soil
Classification System.

3. SPT boring performed using an
automatic hammer.

4. WOR = Weight of Rods
5. WOH = Weight of Hammer

6. 50/3" = 50 Blows for 3 inches
penetration

7. Water contents are based on

the pore water

1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140

measured total dry mass and are not
corrected for the salt concentration of

SPK FORM 1836-A
SEP 05

Boring Designation

TB-B-07

SHEET 3 of 3



Boring Designation __ TB-B-08

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

2 7/8" Tricone

2.

HOLE NUMBER

: LOCATION COORDINATES
TB-B-08 :

N 411,866.6 E 856,124.9

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3.

DRILLING AGENCY
Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED

+ UNDISTURBED
8 :

0

4.

NAME OF DRILLER
Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES

0

5.

DIRECTION OF BORING : DEG FROM
X VERTICAL : VERTICAL
] INCLINED :

: BEARING

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
11/16/20

: COMPLETED

E BORING 11/16/20

o

THICKNESS OF OVERBURDEN 49.6

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 49.6'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

Blows/
0.5 ft

NGO

LEGEND

%
REC

Laboratory

2l =10 REMARKS
| o s

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0" to 29.6": WATER.

45' of 4" casing

0.0

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

TB-B-08

20.0
SHEET 1 0of 3



Boring Designation __ TB-B-08

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 2
OF 3 SHEETS

PROJECT

BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane . NADS3

* VERTICAL

MLLW

LOCATION COORDINATES

N 411,866.6 E 856,124.9

ELEVATION TOP OF BORING (ft)

0.0

ELEV | DEPTH
(ft) (ft)

Blows/
0.5 ft

o
&
Ny Neo ]
|
-

Laboratory

CLASSIFICATION OF MATERIALS %

(Description) REC 3|z

Samp No
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

-29.6 |- 29.6 ]

h~- 0' to 29.6": WATER. (continued)

WOR

-37.6 |-37.6

29.6" to 37.6": NO RETURN,
WEIGHT OF ROD.

20 | 31 .

15 | 25 -t
-40.6 | 406 | 10 c.

-43.6 |- 43.6

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

12 > +| 37.6' to 40.6": SAND (SP), fine; gray,
. +| with shell fragments, calcareous.

> +| 40.6' to 43.6": SAND (SP), fine; gray,
. | trace shell fragments.

> +| 43.6' to 45.1": SAND (SP), fine; gray,
.l trace clay

2001|096 4 34| SP

40 | 2

101 3

30| 4

20.0

SPK FORM 1836-A
SEP 05

Boring Designation = TB-B-08

SHEET 2 of 3



Boring Designation __ TB-B-08

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 3
OF 3 SHEETS

PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane NADS83

* VERTICAL

MLLW

LOCATION COORDINATES

N 411,866.6 E 856,124.9

ELEVATION TOP OF BORING (ft)

0.0

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS
(Description)

0.5 ft

Nf NGD

Blows/

Laboratory

%

REC J|z

U1Samp No.
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

-

2 . .

451 trace clay. (continued)

-
.
-

-45.1

45.1' to 46.6': SAND (SP), fine to

-
.
.
.

1" ° .| trace clay, calcareous.

-46.6

46.6' to 49.6": SAND (SP), fine to

17 .| calcareous.

15 LT
- 49.6 .

© O » (O © © | W
3

-49.6

43.6' to 45.1": SAND (SP), fine; gray,

medium; gray, trace shell fragments,

medium; gray, with shell fragments,

20

30| 6

40 | 7

40| 8

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Bottom of hole at 49.6 feet.

NOTES:

Ib. hammer falling 30 inches.

2. Soils are visually classified in
accordance with the Unified Soil
Classification System.

3. SPT boring performed using an
automatic hammer.

4. WOR = Weight of Rods
5. WOH = Weight of Hammer

6. 50/3" = 50 Blows for 3 inches
penetration

7. Water contents are based on

the pore water

1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140

measured total dry mass and are not
corrected for the salt concentration of

SPK FORM 1836-A
SEP 05

Boring Designation

TB-B-08

SHEET 3 of 3



Boring Designation __ TB-B-09
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Brunswick, Georgia OF 3 SHEETS
. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane i NAD83 MLLW
10. SIZE AND TYPE OF BIT 2 7/8" Tricone

-

2. HOLE NUMBER : LOCATION COORDINATES
TB-B-09 : N412,009.4 E 856,321.1 CME-550X/Barge

11. MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED - UNDISTURBED
Tetra Tech - AAI : 26 : 0

4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES 0

Donald Tindall, Randy Orr, Andrew Larklns_ 14, ELEVATION GROUND WATER (1)
5. DIRECTION OF BORING : DEG FROM : BEARING
: : STARTED : COMPLETED

X VERTICAL : VERTICAL
: 15. DATE BORING D 10/28/20 1 10/28/20

] INCLINED
49.1 16. ELEVATION TOP OF BORING (ft) 0.0

o

THICKNESS OF OVERBURDEN
17. TOTAL CORE RECOVERY FOR BORING N/A

~

. DEPTH DRILLED INTO ROCK 0.0

18. SIGNATURE AND TITLE OF INSPECTOR
Mark Zrallack Project Engineer
] Laboratory

oo

. TOTAL DEPTH OF BORING 491"

No

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS %

REMARKS
(Description) REC

Nf NGO

Blows/
0.5 ft
LEGEND

ASTM
Class

4]z |8

Samp
Gravel
Sand
Fines

-13.1 | 13.1 M~

A 0'to 13.1": WATER.

-14.6 |- 14.6

* + 13.1' to 14.6": SAND (SP), fine; gray,
. +| with limestone fragments, calcareous.

-19.1 L 19.1 .

65

>+ 14.6' to 19.1": SAND (SP), fine; gray,
. | trace shell fragments, calcareous.

W N Al a4 aAala o -~
N
3

-
© ©
3

36 .o

-
oo
.
.

20

60

60

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

2 * +19.1" to 20.6": SAND (SP), fine; gray,

- .

. +| some shell fragments, calcareous.

20

2

30' of 4" casing

Specific Gravity = 2.66

0.0

1
SPK FORM 1836
SEP 05

Boring Designation

TB-B-09

20.0
SHEET 1 0of 3



Boring Designation

TB-B-09

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 412,009.4 E 856,321.1 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS Zo =cberalory
2 w % | 2|T|o| @ Sa
(ft) ) |2 S| N | Neo @ (Description) REC U% g s 5_% dla|g Eg REMARKS
2 . . 20.0
-20.6 | 20.6 °. =
B 2 7. 20.6' to 22.1": CLAYEY SAND (SC), |
1 2 4 gray, some silt, trace shell fragments, 60 | 6
= /4 calcareous. B
221 L 221 |1 / _______________ L
| 1 /4 22.1' to 23.6": CLAYEY SAND (SC), o5 5
24 gray, some silt, some shell fragments, :
L 2|5 2] calcareous. 807 |2(59|39 41| sC B
236 | 236 | 3 % R
B 2 23.6' to 25.1": SILTY SAND (SM), |
3| s fine; gray, some shell fragments. 20| 8
-251 |-251 | S —25.0
L 5 *. | 25.1' to 28.1': SAND (SP), fine; gray, |
. | trace silt, some shell fragments,
- 61716 . * .| calcareous. 509 B
L 10 L. R
B 9 <. i
. 7|14 :LT 60 [10 57 5
281 | 281 | 7 - i
L 6 28.1't0 29.6": SILTY SAND (SM), |
gray, with shell fragments,
= 5110 calcareous. 80 | 11 B
-29.6 | 296 | 5 =
| 8 29.6' to 31.1': SANDY CLAY (CL), L 200
gray, trace shell fragments, :
L 1| 29 calcareous. 90 (12| 0 [30|70({27|10[{19| CL B
314 L3t (0 ®  a L
L 10 31.1" to 32.6": CLAY (CL), gray, B
18 | 48 some shell fragments, calcareous. 80 |13
3261326 (3| | a4 L 325
B 20 32.6' to 34.1": CLAY (CL), gray, trace |
20 | 48 shell fragments, calcareous. 90 | 14
341 1. 341 | 28 B
L 7 % 34.1' to 37.6": CLAYEY SAND (SC), |
24 gray, some limestone fragments,
— 1023 %4 calcareous. 90 | 15 —35.0
N 13 / B
L 4 % 5
i 8 | 17 % 80 |16 i
i 9 / i
-37.6 |-37.6 | 4 7% 18 | 75
B 10 | 25 37.6' to 39.6": SILTY SAND (SM), 90 |17 |
1 fine to medium; gray, some limestone
= 5 fragments, calcareous. B
L 6 B
-39.6 L 39.6 | 13| 28 80 [19 |
401 404 | 15 39.6" to 40.1": CLAY (CL), gray to 20 400
- - 16 {/. \dark gray, calcareous. / :
B / 40.1' to 41.6": CLAYEY SAND (SC), E
L 18 | 37 7] fine to medium; gray, some limestone | 80 |21 N
416 416 | 19 >/ fragments, calcareous. |
i 8 v 41.6' to 43.1": CLAYEY SAND (SC), |
1| 23 //, fine to medium; gray, some shell 70 | 22
— /4 fragments, some limestone —42.5
431 L 431 | 12 / fragments, calcareous. |
L 5 B
B 8 | 16 70 |23 B
SPK FORM 1836-A Boring Designation TB-B-09 SHEET 2 of 3

SEP 05



Boring Designation __ TB-B-09

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 3
OF 3 SHEETS

PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane NADS83

* VERTICAL

MLLW

LOCATION COORDINATES

N 412,009.4 E 856,321.1

ELEVATION TOP OF BORING (ft)

0.0

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS
(Description)

0.5 ft

Nf NGD

Blows/

Laboratory

%

REC J|z

Samp No.
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

446 446 [ 43.1" to 44.6": SILTY SAND (SM),

shells and limestone fragments,

18 ° .| |calcareous. (continued)

*||fine to medium; gray, trace clay, some

50 (24

44.6' to 47.6": SAND (SP), fine to

© o |([© © o (0
.

19 -.°
-47.6

47.6' to 49.1': SAND (SP), fine to
17 medium; gray, some shells and
o 7 . " .| limestone fragments, calcareous.

-49.1

medium; gray, trace silt, some shells
* .| and limestone fragments, calcareous.

70 |25

50 |26

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Bottom of hole at 49.1 feet.
NOTES:

Ib. hammer falling 30 inches.

2. Soils are visually classified in
accordance with the Unified Soil
Classification System.

3. SPT boring performed using an
automatic hammer.

4. WOR = Weight of Rods
5. WOH = Weight of Hammer

6. 50/3" = 50 Blows for 3 inches
penetration

7. Water contents are based on

the pore water

1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140

measured total dry mass and are not
corrected for the salt concentration of

SPK FORM 1836-A
SEP 05

Boring Designation

TB-B-09

SHEET 3 of 3



Boring Designation _ TB-B-10

DIVISION
DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM : HORIZONTAL
GA State Plane : NADS83

© VERTICAL
: MLLW

10. SIZE AND TYPE OF BIT 2 7/8" Tricone

2. HOLE NUMBER : LOCATION COORDINATES

TB-B-10 : N411,900.9 E 856,576.3

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3. DRILLING AGENCY

Tetra Tech - AAI

12. TOTAL SAMPLES : DISTURBED
: 28

- UNDISTURBED
: 0

4. NAME OF DRILLER

Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES 0

5. DIRECTION OF BORING : DEG FROM : BEARING

X VERTICAL : VERTICAL
] INCLINED :

14. ELEVATION GROUND WATER (ft)

: STARTED
15. DATE BORING : 10/27/20

: COMPLETED
10/27/20

o

THICKNESS OF OVERBURDEN 50.0

16. ELEVATION TOP OF BORING (ft) 0.0

~

. DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING N/A

oo

. TOTAL DEPTH OF BORING 50'

18. SIGNATURE AND TITLE OF INSPECTOR

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS

N | N
f 0 (Description)

Blows/
0.5 ft
LEGEND

Mark Zrallack Project Engineer
] Laboratory

No

%
REC

ASTM
Class

4]z |8

Samp
Gravel
Sand
Fines

REMARKS

h—~_ 0' to 18.49": WATER.

-18.5 | 18.5 ——

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0 * | 18.49' to 20.99': SAND (SP), fine;
- o | 1 . | gray, with shell fragments,
L . °.| calcareous.

1 %

10 | 1

0.0

SPK FORM 1836
SEP 05

Boring Designation = TB-B-10

20.0
SHEET 1 0of 3



Boring Designation

TB-B-10

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 411,900.9 E 856,576.3 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS % Zd Laborgtory
= w % o| | o » S0
(ft) ) |2 S| N | Neo 2 (Description) REC| E qiﬂ: sleld|lz|¢|5s REMARKS
= ] 0] (%] [ <O
20.0
1 - -
21.0] 210 | 1] 2 . 60 | 2 i
1 // 20.99' to 21.99': CLAYEY SAND 3
r p / (SC), gray, with shell fragments, B
-22.0 | 22.0 / calcareous. B
| 113 *. 7| 21.99' to 22.99': SAND (SP), fine; 70 | 4 05
230 | 230 | 2 *.°| gray, with shell fragments, 5 )
- : ] o \calcareous. B
L % 22.99' to 24.49": CLAYEY SAND R
i 2|6 % (SC), fine; gray, some shell 50 | 6 i
245 | 245 | 4 / fragments, calcareous. i
15 * .| 24.49' to 26.49': SAND (SP), fine;
— . +| gray, some clay, some shell —25.0
L 18] . *.| fragments, calcareous. 60| 7 B
10 R
-26.5 | 265 | 10 - |
1| 27 ;/ 26.49' to 29.49": CLAYEY SAND 70| 8
r 16 / (SC), gray, trace shell fragments, 9 B
L A calcareous. —27.5
12 /
22 | 52 / 80 |10| 4 |46|50(36(24(21| SC
30 %
-29.5 | 295 | 14 /; ________________ i
15 | 35 ;/ 29.49' to 35.99": CLAYEY SAND 90 |11
B 20 / (SC), gray, with sandstone fragments, 12 L 30.0
L 44 calcareous. B
6 /
10 | 20 / 90 |13
10 %
6 / 32.5
10 | 25 % 80 |14 '
15 /
12 /
15 | 33 % 80 |15
18 >
— 7% —35.0
6 / i
-36.0 | 36.0 | 12| 28 % 80 |16
16 35.99" to 36.99': CLAY (CL), gray, 17
r with shell fragments, calcareous. -
-37.0 | 370 | © . |
10 | 23 // 36.99' to 37.99": CLAYEY SAND 90 |18
— 13 //, (SC), fine to medium; gray, some 19 -37.5
-38.0 | 38.0 </ limestone fragments, calcareous. N
B 8 37.99' to 39.49": SILTY SAND (SM), |
12 | 25 fine to medium; gray, some clay, 60 |20/10|70|20 21| SM
- some limestone fragments, B
-39.5 | 39.5 | 13 calcareous. |
7 39.49' to 42.49": SILTY SAND (SM),
B 9 | 18 fine to medium; gray, some limestone | gq | 21 —40.0
- fragments, calcareous. =
9
L = R
8 17 50 |22
425 | 425 | 9 oy
11 * .| 42.49' to 43.99': SAND (SP), '
- .+ medium; gray, with limestone E
L "l . *.| fragments, calcareous. 50 23 B
-44.0 | 44.0 | 16 .- s
SPK FORM 1836-A Boring Designation TB-B-10 SHEET 2 of 3
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Boring Designation _ TB-B-10

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 3
OF 3 SHEETS

PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane NADS83

* VERTICAL

MLLW

LOCATION COORDINATES

N 411,900.9 E 856,576.3

ELEVATION TOP OF BORING (ft)

0.0

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS
(Description)

0.5 ft

Nf NGD

Blows/
N LEGEND

Laboratory

%

REC J|z

Samp No.
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

iy
[}

%143.99' to 44.49": CLAYEY SAND
(SC), fine to medium; gray, with
limestone fragments, calcareous.

\-44.5 /1 44.5 /|

45.5

11
-45.5

\(continued)

80

NN
[S N

© 0| »

19

llimestone fragments.

-47.0 | 47.0

N
-

145.49" to 46.99": CLAY (CL), dark
\gray, trace shell fragments.

I
N ©

18 46.99' to 49.99': CLAY (CL), gray.

-
-

12

~N o O

-50.0 | 50.0

144.49' to 45.49': CLAY (CL), gray to
|dark gray, with shell fragments, trace

|
IISO 26

[

80 |27

80 |28

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Bottom of hole at 50 feet.

NOTES:

Ib. hammer falling 30 inches.

2. Soils are visually classified in
accordance with the Unified Soil
Classification System.

3. SPT boring performed using an
automatic hammer.

4. WOR = Weight of Rods
5. WOH = Weight of Hammer

6. 50/3" = 50 Blows for 3 inches
penetration

7. Water contents are based on

the pore water

1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140

measured total dry mass and are not
corrected for the salt concentration of

SPK FORM 1836-A
SEP 05

Boring Designation

TB-B-10

SHEET 3 of 3



Boring Designation  TB-B-11

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

2 7/8" Tricone

2. HOLE NUMBER

: LOCATION COORDINATES

TB-B-11 N 411,931.1 E 856,782.6

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3. DRILLING AGENCY

Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED

- UNDISTURBED
24 :

0

4. NAME OF DRILLER

Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES

0

5. DIRECTION OF BORING

: DEG FROM

: . BEARING
: VERTICAL :

X VERTICAL
] INCLINED

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
10/26/20

: COMPLETED

E BORING 10/26/20

o

THICKNESS OF OVERBURDEN 51.2

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 51.2'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

Blows/
0.5 ft

NGO

LEGEND

%
REC

Laboratory

2l =10 REMARKS
| o s

Samp No
Gravel
Sand
Fines
ASTM
Class

0" to 19.73": WATER.

— N

-19.7 [ 19.7

40' of 4" casing

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0.0

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

TB-B-11

20.0
SHEET 1 0of 3



Boring Designation

TB-B-11

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 411,931.1 E 856,782.6 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS g =cberalory
2 w % | 2|T|o| @ Sa
(ft) ) |2 S| N | Neo @ (Description) REC U% g s 5_% dla|g Eg REMARKS
4 *, | 19.73' to 21.23": SAND (SP), fine; 200
- o | 1 . " +| gray, trace shell fragments, trace silt, | 10| 1 B
212 F212 | 4 . * .| calcareous. (continued) B
B ] - | 21.23't0 24.23' SAND (SP), fine; i
2 . +| gray to brown, trace shell fragments, 1012
B 1 . ° .| calcareous. §
- 1 L. —22.5
L 1 - R
- 1|2 °L e 50 | 3 -
242 F24.2 | 1 . -
- 5 .. 24.23' to 27.23": CLAYEY SAND =
4 (SC), gray, with shell fragments, some
I~ 1 2 % silt, calcareous. 60 | 4 —25.0
L] % [
B 2 / N
- 5 | 8 % 50 | 5 -
272 272 | 5 /5‘ B
- 8 27.23' to 29.73": SILTY SAND (SM), 275
12 fine; gray, with shell fragments,
B 6 calcareous. 60| 6 Specific Gravity = 2.72 B
L 6 R
L 8 R
-29.7 [ 29.7 | 22 | 3! _ 60 | 7 -
-30.2 302 9 - 29.73' to 30.23": SANDSTONE 8 —-30.0
1 \FRAGMENTS, dark gray, calcareous. / |
" 30.23' to 31.73": CLAY WITH SAND
- 12 | 29 (CL), gray, trace shell fragments, 60 9|0|26|74 18| CL -
317 E317 | 17 calcareous. B
L 2 ;’/ 31.73' to 33.23": CLAYEY SAND R
| 506" '///, (SC), gray, trace shell fragments, 9 |10 305
30 /4 trace limestone fragments, :
-33.2 332 | 50 / calcareous. -
- 1" 74 33.23' to 37.73": CLAYEY SAND =
B 2 / (SC), gray, with limestone fragments, 100! 11 |
12 / trace shell fragments, calcareous.
B 17 / B
- ; % 35.0
- g | 21 %/ 10012 -
L 7 / R
- 9 | / 100(13 -
37.7 7377 | 15 gA 375
- 7 57, 37.73' to 41.23": CLAYEY SAND R
B 21 '///, (SC), gray, some silt, some limestone 100/ 14 |
9 / fragments, calcareous.
B 12 % -
i 9 / N
- 10|17 % 80 |15 -40.0
C | 5 _
412 Fa12 | 6 %% -
- 7 |16 41.23' to 42.23": CLAY (CL), gray to 80 | 16 -
dark gray, with limestone fragments, 17
-42.2 7422 | 9 calcareous. i
— 4 42.23' to 43.73": SILTY SAND (SM), —42.5
L 18 gray, some clay, trace limestone 60 |18 =
7 fragments, calcareous.
-43.7 [ 43.7 | 11 B
— 7 . . . -
SPK FORM 1836-A Boring Designation TB-B-11 SHEET 2 of 3

SEP 05



Boring Designation  TB-B-11

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane © NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 411,931.1 E 856,782.6 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 2 =cberalory
2 w % | 2|T|o| @ Sa
(ft) (ft) g g N | Ngo % (Description) REC (% g § E 40z 58 REMARKS
- 7116 *, | 43.73' to 47.73": SAND (SP), fine to 60 [19 B
| 9 . +| medium; gray, trace limestone 450
. * .| fragments, calcareous. (continued) :
- 8 . =
- 1| 29 .. 60 (20 -
- 18 - i
- 7 L -
47.7 477 | 12 | 22 .. 70 |21 475
482 Fag2 | 10 v,/ 4773 t0 48.23": CLAYEY SAND 22 s
- : py %1 1(SC), fine to medium; gray, some I
- / limestone fragments, calcareous. __| i
N 9 | 16 / 48.23' to 49.73": CLAYEY SAND 40 |23 B
497 Fao7 | 7 /./ (SC), fine to medium; gray to dark B
* * ~~“ gray, with limestone fragments,
_ 3 \calcareous. / —50.0
- 5|13 49.73' to 51.23": CLAY WITH SAND 70 |24 =
512 512 | 8 (CL), gray to dark gray, calcareous. B
Bottom of hole at 51.2 feet.
NOTES:
1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
3. SPT boring performed using an
automatic hammer.
4. WOR = Weight of Rods
5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
penetration
7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water
SPK FORM 1836-A Boring Designation TB-B-11 SHEET 3 of 3
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Boring Designation  TB-B-12

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

2 7/8" Tricone

2.

HOLE NUMBER

: LOCATION COORDINATES
TB-B-12 :

N 411,770.1 E 856,952.4

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3.

DRILLING AGENCY
Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED

+ UNDISTURBED
8 :

0

4.

NAME OF DRILLER
Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES

0

5.

DIRECTION OF BORING : DEG FROM
X VERTICAL : VERTICAL
] INCLINED :

: BEARING

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
10/28/20

: COMPLETED

E BORING 10/28/20

o

THICKNESS OF OVERBURDEN 51.1

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 51.1

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

Blows/
0.5 ft

NGO

LEGEND

%
REC

Laboratory

2l =10 REMARKS
| o s

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0" to 30.64": WATER.

40' of 4" casing

0.0

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

TB-B-12

20.0
SHEET 1 0of 3



Boring Designation  TB-B-12

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 2
OF 3 SHEETS

PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane . NADS3

* VERTICAL

MLLW

LOCATION COORDINATES

N 411,770.1

E 856,952.4

ELEVATION TOP OF BORING (ft)

0.0

ELEV
(ft)

DEPTH

()

N,

Blows/
0.5 ft

NGO

Laboratory

CLASSIFICATION OF MATERIALS %

(Description) REC 3|z

Samp No
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

-30.6

0' to 30.64": WATER. (continued)

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

WOR

30.64" to 45.14': NO RETURN,
WEIGHT OF ROD.

20.0

SPK FORM 1836-A

SEP 05

Boring Designation  TB-B-12

SHEET 2 of 3



Boring Designation  TB-B-12

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 3
OF 3 SHEETS

PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane NADS83

* VERTICAL

MLLW

LOCATION COORDINATES

N 411,770.1 E 856,952.4

ELEVATION TOP OF BORING (ft)

0.0

ELEV | DEPTH

@ | @ Ne | Neo

Blows/
0.5 ft
LEGEND

(Description)

CLASSIFICATION OF MATERIALS

Laboratory

%

REC J|z

Samp No
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

-45.1 —45.1

= 30.64' to 45.14': NO RETURN,
WEIGHT OF ROD. (continued)

-45.6 |- 45.6

[\WOH \calcareous.

45.14' to 45.64": SILTY SAND (SM),
gray, with shell fragments,

60 | 1

—
N

-46.6 |- 46.6

45.64' to 46.64": SILT (ML), gray,
\with shell fragments, calcareous.

WOH .

-48.1 | 481 .~ .| calcareous.

+ °| 46.64' to 48.14': SAND (SP), fine to
- «| medium; gray, with shell fragments,

60 | 3

1O O Ol O©o o
.
.

-48.6 |- 48.6

5 .. \calcareous.

|» [ 48.14' to 48.64": SILTY SAND (SM),
gray, with shell fragments,

/704

-49.6 |- 49.6

=~ lw N
.

-50.1 =50.1

48.64' to 49.64": SAND (SP), fine to
I» I medium; gray, with shell fragments,
-niwith limestone fragments, calcareous. |

13 °

o o
.

=511 511

*.[|49.64' to 50.14": SILTY SAND (SM),
- ||dark gray, with shell fragments, with
limestone fragments, calcareous.

60 | 6

alcareous.

50.14' to 51.14": SAND (SP),
medium to coarse; gray, with shell
fragments, with limestone fragments,

NOTES:

Classification System.

automatic hammer.

penetration

the pore water

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Bottom of hole at 51.1 feet.

2. Soils are visually classified in
accordance with the Unified Soil

3. SPT boring performed using an

4. WOR = Weight of Rods

5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
7. Water contents are based on

measured total dry mass and are not
corrected for the salt concentration of

1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.

SPK FORM 1836-A
SEP 05

Boring Designation

TB-B-12

SHEET 3 of 3



Boring Designation _ TB-B-13

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

2 7/8" Tricone

2.

HOLE NUMBER

: LOCATION COORDINATES
TB-B-13 :

N 411,855.3 E 857,200.7

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3.

DRILLING AGENCY
Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED

- UNDISTURBED
22 :

0

4.

NAME OF DRILLER
Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES

0

5.

DIRECTION OF BORING : DEG FROM
X VERTICAL : VERTICAL
] INCLINED :

: BEARING

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
10/25/20

: COMPLETED

E BORING 10/25/20

o

THICKNESS OF OVERBURDEN 494

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 49.4'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

Blows/
0.5 ft

NGO

LEGEND

%
REC

Laboratory

2l =10 REMARKS
| o s

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0" to 23.93": WATER.

40' of 4" casing

0.0

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

TB-B-13

20.0
SHEET 1 0of 3



Boring Designation _ TB-B-13

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

SEP 05

Boring Designation = TB-B-13

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane © NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 411,855.3 E 857,200.7 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 2 =cberalory
= w % a| | ol @ SS9
(ft) ) |2 S| N | Neo 2 (Description) REC| £ g § E dla|g Eé REMARKS
- (2]
h~— 0' to 23.93": WATER. (continued) 20.0
- NN -
N
- N |
N
N
- NN B
N
— N -
N
| ] —22.5
N
I~ NN B
N
— N -
-23.9 | 23.9 ="
244 | 244 | 1 t | { 23.93' to 24.43": SILTY SAND (SM), i
—F 1|2 %75 fine; dark gray, some clay, some shell 70 | 1 -
N /'/\fragments, calcareous. [ 2 550
254 | 254 | ! 72/] 24.43" to 25.43": CLAYEY SAND '
B 1 (SC), fine; gray, some shell B
- 5 fragments, some silt, calcareous. 80| 3 B
L ° 25.43' to 27.93": SILTY SAND (SM), R
3 fine; gray, some shell fragments,
B 4 some clay, calcareous. -
279 [ 279 | 8 | 18 70| 4 [12[75]13 30| SM 275
284 | 284 | 10 ,;/ 74 27.93' to 28.43': CLAYEY SAND S §
—F 5 %95 1(SC), gray, some shell fragments, I -
B ’¢\calcareous. I i
8 | 22 / 28.43' to 29.93": CLAYEY SAND 70| 6
29.9 B 299 | 14 //7// (SC), gray, with shell fragments, B
B ” \calcareous. / —30.0
B 29.93' to 32.93": SANDY CLAY (CL), R
16 | 44 gray, calcareous. Q|7
L »8 R
L ” R
B 19 | 49 90| 8| 2|38(60(33[19|21| CL i
L —32.5
-32.9 | 329 |30
B 10 ;’/ 32.93' to 34.43": CLAYEY SAND §
- 12 | 31 j///, (SC), gray, calcareous. 80l 9 -
-34.4 | 344 |19 / _______________
B 7 7/ 34.43' to 37.43": CLAYEY SAND i
— 4 (SC), gray, some silt, few limestone —35.0
L 8 |17 % fragments, calcareous. 70110 |
9 /
i 8 % i
i 12| 25 % 80 |11 i
374 | 374 | B /5‘ _______________
B 8 /1 37.43" to 39.26': CLAYEY SAND —37.5
- 4 (SC), gray, some silt, some limestone -
L 15|39 / fragments, calcareous. 70 112 |
24 /
-39.3 [ 39.3 | 13 / B
- 39.26' to 40.43": SILTY SAND (SM), =
B 23| 53 gray, some clay, some limestone 60 ]2 L 40.0
404 | 404 | 30 fragments, calcareous. .
B 10 6 A4 40.43' to 42.26": CLAYEY SAND i
- 4 (SC), gray, some silt, some limestone -
L " % fragments, calcareous. 70115 |
14 /
-42.3 423 | 7 / B
— 42.26' to 48.43": SILTY SAND (SM), —42.5
L 8|16 gray, some clay, some limestone 70 ]6 |
8 fragments, calcareous. 7
L - R
L " R
SPK FORM 1836-A SHEET 2 of 3



FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Boring Designation _ TB-B-13
INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 411,855.3 E 857,200.7 0.0
3= 2 CLASSIFICATION OF MATERIALS § =cberalory
ELEV [DEPTH| 2 m} » | a|B|o]| o =g
(ft) ) |2 S| N | Neo @ (Description) REC (% g s 5_% dla|g Eg REMARKS
- 8 42.26' to 48.43": SILTY SAND (SM), [ 60|18 -
| gray, some clay, some limestone 450
8 fragments, calcareous. (continued) :
i 13 | 28 50 |19 i
L 5 B
L . B
i 7 |17 50 |20 i
— 10 —47.5
-48.4 | 484 | 4
B 4 | 12 48.43' to 49.43": CLAY (CL), dark 60 |21 §
- gray, with shell fragments, 22 -
494 | 494 | 8 \calcareous. ,
Bottom of hole at 49.4 feet.
NOTES:
1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
3. SPT boring performed using an
automatic hammer.
4. WOR = Weight of Rods
5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
penetration
7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water
SPK FORM 1836-A Boring Designation TB-B-13 SHEET 3 of 3

SEP 05



Boring Designation _ TB-B-14A

DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Brunswick, Georgia OF 2 SHEETS
. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL  : VERTICAL

BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane i NAD83 : MLLW
10. SIZE AND TYPE OF BIT 2 7/8" Tricone

-

2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
TB-B-14A : N411,953.8 E 857,429.2 CME-550X/Barge

3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED - UNDISTURBED
Tetra Tech - AAI : 8 : 0

4. BAME?;?_F_ULCll.Eﬁ Randv Orr. And Larki 13. TOTAL NUMBER CORE BOXES 0
ona Indall, Randy ©rr, Andrew Larkins 14. ELEVATION GROUND WATER (ft)

5. DIRECTION OF BORING : DEG FROM : BEARING
: : STARTED : COMPLETED

X VERTICAL : VERTICAL
[ INCLINED : 15. DATE BORING ; 10/24/20 10/24/20

o

17. TOTAL CORE RECOVERY FOR BORING N/A

~

. DEPTH DRILLED INTO ROCK 0.0

18. SIGNATURE AND TITLE OF INSPECTOR
. TOTAL DEPTH OF BORING 39.5' Jeremy Clark Project Engineer
] Laboratory

oo

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS %

REMARKS
(Description) REC

Blows/
0.5 ft

N; | N _
i | Neo jﬂ-g

LEGEND

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

h~ 0' to 27.52": WATER.

— N - 2.5

I = 45' of 4" casing i

- N - 5.0

— he] — 7.5

25.0
SPK FORM 1836 i i i -B-
SEP 05 Boring Designation = TB-B-14A SHEET 10of 2



Boring Designation _ TB-B-14A

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 2 SHEETS

PROJECT COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW

LOCATION COORDINATES ELEVATION TOP OF BORING (ft)

N 411,953.8 E 857,429.2 0.0

Laboratory

ELEV | DEPTH

@ | @ Ne | Neo

REMARKS

d| =

Blows/
0.5 ft

o)
& CLASSIFICATION OF MATERIALS %
% (Description) REC

Samp No
Gravel
Sand
Fines
MC
ASTM
Class

h~— 0' to 27.52": WATER. (continued)

-275 | 27.5 ]

285 | 285 4 (SC), fine to medium; greenish gray, 1A

.[\some shell fragments, calcareous. /] 1B
-| 28.52' to 30.52': SAND (SP),
.| medium to coarse; greenish gray, 2
.| some shell fragments, some clay,

-30.5 | 30.5

interbedded clayey sand and some
Jsandstore. __ __ ___ J
‘| 30.52' to 32.27": SAND (SP), 3
medium to coarse; light gray, some

;/' 27.52' to 28.52": CLAYEY SAND

-32.3 323

W WO N OAOON 2w~ O

=n shell fragments, some silt, some
\Iimestone fragments, calcareous. /
32.27" to 36.52': CLAY WITH SAND
(CL), gray, calcareous.

22 5|5(19(76|38(21|24| CL

20

=
N

N o

15
12

-36.5 | 36.5 | 16

~

36.52' to 39.52": CLAYEY SAND
(SC), fine to medium; greenish gray, 7
some silt, some sandstone fragments,
calcareous.

-
-

20

15

T
© o N|©

-39.5 | 39.5

Bottom of hole at 39.5 feet.
NOTES:

1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.

2. Soils are visually classified in
accordance with the Unified Soil
Classification System.

3. SPT boring performed using an
automatic hammer.

4. WOR = Weight of Rods
5. WOH = Weight of Hammer

6. 50/3" = 50 Blows for 3 inches
penetration

7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

SPK FORM 1836-A i i i -B-
SEP 05 Boring Designation = TB-B-14A SHEET 2 of 2



Boring Designation _ TB-B-14B

DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Brunswick, Georgia OF 2 SHEETS
. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL  : VERTICAL

BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane i NAD83 : MLLW
10. SIZE AND TYPE OF BIT 2 7/8" Tricone

-

2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
TB-B-14B i N411,994.6 E 857,432.1 CME-550X/Barge

3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED - UNDISTURBED
Tetra Tech - AAI : 2 : 0

4. BAME?;?_F_ULCll.Eﬁ Randv Orr. And Larki 13. TOTAL NUMBER CORE BOXES 0
ona Indall, Randy ©rr, Andrew Larkins 14. ELEVATION GROUND WATER (ft)

5. DIRECTION OF BORING : DEG FROM : BEARING
: : STARTED : COMPLETED

X VERTICAL : VERTICAL
[ INCLINED : 15. DATE BORING ; 10/24/20 10/24/20

THICKNESS OF OVERBURDEN 422 16. ELEVATION TOP OF BORING (ft) 0.0

o

17. TOTAL CORE RECOVERY FOR BORING N/A

~

. DEPTH DRILLED INTO ROCK 0.0

18. SIGNATURE AND TITLE OF INSPECTOR
. TOTAL DEPTH OF BORING 42.2' Jeremy Clark Project Engineer
] Laboratory

oo

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS %

REMARKS
(Description) REC

Blows/
0.5 ft

N; | N _
i | Neo jﬂ-g

LEGEND

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

A~ 0' to 27.2": WATER.

— N - 2.5

I = 45' of 4" casing i

- N - 5.0

— he] — 7.5

25.0
SPK FORM 1836 i i i -B-
SEP 05 Boring Designation = TB-B-14B SHEET 10of 2



Boring Designation _ TB-B-14B

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 2
OF 2 SHEETS

PROJECT

BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

NAD83

* VERTICAL

GA State Plane MLLW

LOCATION COORDINATES

N 411,994.6 E 857,432.1

ELEVATION TOP OF BORING (ft)

0.0

ELEV
(ft)

DEPTH
(ft)

0.5 ft

Nf NGO

Blows/
LEGEND

Laboratory

CLASSIFICATION OF MATERIALS
(Description)

%
e a4z REMARKS

Samp No.
Gravel
Sand
Fines
MC
ASTM
Class

-27.2

0' to 27.2': WATER. (continued)

-39.2 - 39.2

27.2" to 39.2": WASH BORING.

TR

20
12
11
14

25

-42.2 i

39.2" to 42.2": CLAYEY SAND (SC),
fine to medium; greenish gray, some
silt, some limestone fragments,
calcareous.

10

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Bottom of hole at 42.2 feet.
NOTES:

1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.

2. Soils are visually classified in
accordance with the Unified Soil
Classification System.

3. SPT boring performed using an
automatic hammer.

4. WOR = Weight of Rods
5. WOH = Weight of Hammer

6. 50/3" = 50 Blows for 3 inches
penetration

7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water

SPK FORM 1836-A
SEP 05

Boring Designation = TB-B-14B SHEET 2 of 2



Boring Designation _ TB-B-14C

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

2 7/8" Tricone

2.

HOLE NUMBER

: LOCATION COORDINATES
TB-B-14C :

N 411,952.2 E 857,468.9

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3.

DRILLING AGENCY
Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED

+ UNDISTURBED
9 :

0

4.

NAME OF DRILLER
Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES

0

5.

DIRECTION OF BORING : DEG FROM
X VERTICAL : VERTICAL
] INCLINED :

: BEARING

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
10/25/20

: COMPLETED

E BORING 10/25/20

o

THICKNESS OF OVERBURDEN 52.3

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 52.3'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

Blows/
0.5 ft

NGO

LEGEND

%
REC

Laboratory

2l =10 REMARKS
| o s

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0" to 29.79": WATER.

40' of 4" casing

0.0

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

TB-B-14C

20.0
SHEET 1 0of 3



Boring Designation _ TB-B-14C

DRILLING LOG (Cont Sheet)

INSTALLATION SHEET 2
Brunswick, Georgia OF 3 SHEETS

PROJECT

BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL * VERTICAL

GA State Plane . NAD83 |  MLLW

LOCATION COORDINATES

N 411,952.2 E 857,468.9

ELEVATION TOP OF BORING (ft)

0.0

()

ELEV | DEPTH

()

Blows/
0.5 ft

N,

NGO

Laboratory

CLASSIFICATION OF MATERIALS %

REMARKS
(Description) REC

d| =

Samp No
Gravel
Sand
Fines
MC
ASTM
Class

-29.8

| 29.8

-38.8

| 38.8

0' to 29.79": WATER. (continued)

29.79' to 38.79': WASH BORING.

-43.3

| 43.3

3
2
15

17

13
9
15

24

13
9
14

23

38.79" to 43.29": CLAYEY SAND
(SC), fine; gray, some silt, some

limestone fragments, calcareous. 80 | 11

80 [12

80 |13

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

8
8

22

80 [14

20.0

SPK FORM 1836-A

SEP 05

Boring Designation = TB-B-14C SHEET 2 of 3



Boring Designation _ TB-B-14C

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane © NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 411,952.2 E 857,468.9 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 2 =cberalory
2 w % | 2|T|o| @ Sa
@ | @ |33 N M| g (Description) Rec| Els |k E]2|=|2|5E REVARKS
n 14 Z " ™ B
448 [ 448 7/ 43.29 t0 44.79": CLAYEY SAND
— 9 % 1(SC), fine; gray, some sandstone I | 450
/'/ lfragments, calcareous. (continued) _| '
i 12|25 / 44.79' to 46.29": CLAYEY SAND 90 (15 i
463 463 | 13 /// (SC), fine; gray, with limestone 5
T “ fragments, some shell fragments, |
6 \calcareous. /
B 8 | 17 46.29' to 50.79": SILTY SAND (SM), 70 [16 B
- 9 fine to medium; greenish gray, some 475
limestone fragments, calcareous.
L 8 B
‘ 13 | 27 80 |17 B
L 14 B
L 12 B
— 9 | 18 70 |18 —50.0
5858 °| | ¢l i
- 7 50.79" to 52.29": SILTY SAND (SM), B
B fine to medium; greenish gray, some B
8 116 clay, some limestone fragments, 70 119
523 [ 523 | 8 calcareous. B
Bottom of hole at 52.3 feet.
NOTES:
1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
3. SPT boring performed using an
automatic hammer.
4. WOR = Weight of Rods
5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
penetration
7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water
SPK FORM 1836-A Boring Designation = TB-B-14C SHEET 3 0f 3



Boring Designation  TB-B-15A

DIVISION
DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM : HORIZONTAL
GA State Plane : NADS83

© VERTICAL
: MLLW

10. SIZE AND TYPE OF BIT 2 7/8" Tricone

2. HOLE NUMBER : LOCATION COORDINATES

TB-B-15A : N411,661.4 E 857,437.2

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3. DRILLING AGENCY

Tetra Tech - AAI

12. TOTAL SAMPLES : DISTURBED
: 5

- UNDISTURBED
: 0

4. NAME OF DRILLER

Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES 0

5. DIRECTION OF BORING : DEG FROM : BEARING

X VERTICAL : VERTICAL
] INCLINED :

14. ELEVATION GROUND WATER (ft)

: STARTED
15. DATE BORING : 10/23/20

: COMPLETED
10/23/20

o

THICKNESS OF OVERBURDEN 46.5

16. ELEVATION TOP OF BORING (ft) 0.0

~

. DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING N/A

oo

. TOTAL DEPTH OF BORING 46.5'

18. SIGNATURE AND TITLE OF INSPECTOR
Jeremy Clark Project Engineer

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS
(Description)

Blows/
0.5 ft

Nf NGO

LEGEND

Laboratory

%

REC 4]z |8

Samp No
Gravel
Sand
Fines
ASTM
Class

REMARKS

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

h—~— 0' to 39.03": WATER.

50' of 4" casing

0.0

— 2.5

— 5.0

— 7.5

SPK FORM 1836
SEP 05

Boring Designation = TB-B-15A

20.0
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Boring Designation  TB-B-15A

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 2
OF 3 SHEETS

PROJECT

BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane . NADS3

* VERTICAL

MLLW

LOCATION COORDINATES

N 411,661.4 E 857,437.2

ELEVATION TOP OF BORING (ft)

0.0

ELEV | DEPTH
(ft) (ft)

Blows/
0.5 ft

o
&
Ny Neo ]
|
-

CLASSIFICATION OF MATERIALS %
(Description) REC

Laboratory

d| =

Samp No
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

-39.0 | 39.0 A

h~— 0' to 39.03": WATER. (continued)

\WOH .
* .| calcareous.

-42.8 [ 42.8

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Nl W DN N OO O o©
.

o * .| gravel, calcareous.

* ¢ 39.03' to 42.78': SAND (SP),
. +| medium to coarse; greenish gray,
. * .| some shell fragments, trace silt,

"2 [7"[42.78"t0 46.53: SAND (SP), A

. +| medium to coarse; light gray, some
. * .| shell fragments, some limestone and

——————— 3A

20.0

SPK FORM 1836-A
SEP 05

Boring Designation = TB-B-15A

SHEET 2 of 3



—45.0

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Boring Designation  TB-B-15A
INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 411,661.4 E 857,437.2 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 2 =cberalory
2 w % | 2|T|o| @ Sa
(ft) ) |2 S| N | Neo @ (Description) REC (% g s E dla|g Eg REMARKS
- 10 - *| 42.78 to 46.53': SAND (SP), 4 -
| 5 - +| medium to coarse; light gray, some
. .| shell fragments, some limestone and
- 7 .~ .| gravel, calcareous. (continued) B
L 10| 18 . 5 i
-46.5 | 465 | 8 .
Bottom of hole at 46.5 feet.
NOTES:
1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
3. SPT boring performed using an
automatic hammer.
4. WOR = Weight of Rods
5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
penetration
7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water
SPK FORM 1836-A Boring Designation TB-B-15A SHEET 3 of 3

SEP 05



Boring Designation _ TB-B-15B

DIVISION
DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM : HORIZONTAL
GA State Plane : NADS83

© VERTICAL
: MLLW

10. SIZE AND TYPE OF BIT 2 7/8" Tricone

2. HOLE NUMBER : LOCATION COORDINATES

TB-B-15B : N411,673.7 E 857,427.7

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3. DRILLING AGENCY

Tetra Tech - AAI

12. TOTAL SAMPLES : DISTURBED
: 2

- UNDISTURBED
: 0

4. NAME OF DRILLER

Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES 0

5. DIRECTION OF BORING : DEG FROM : BEARING

X VERTICAL : VERTICAL
] INCLINED :

14. ELEVATION GROUND WATER (ft)

- STARTED
15. DATE BORING : 10/24/20

: COMPLETED
10/24/20

o

THICKNESS OF OVERBURDEN 48.9

16. ELEVATION TOP OF BORING (ft) 0.0

~

. DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING N/A

oo

. TOTAL DEPTH OF BORING 48.9'

18. SIGNATURE AND TITLE OF INSPECTOR
Jeremy Clark Project Engineer

ELEV | DEPTH
(ft) (ft)

CLASSIFICATION OF MATERIALS
(Description)

Blows/
0.5 ft

Nf NGO

LEGEND

Laboratory

%

REC 4]z |8

Samp No
Gravel
Sand
Fines
ASTM
Class

REMARKS

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

h—~— 0' to 38.41": WATER.

50' of 4" casing

0.0

— 2.5

— 5.0

— 7.5

SPK FORM 1836
SEP 05

Boring Designation = TB-B-15B

20.0
SHEET 1 0of 3



Boring Designation _ TB-B-15B

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 2
OF 3 SHEETS

PROJECT

BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane . NADS3

* VERTICAL

MLLW

LOCATION COORDINATES

N 411,673.7 E 857,427.7

ELEVATION TOP OF BORING (ft)

0.0

ELEV | DEPTH
(ft) (ft)

Blows/
0.5 ft

o
&
Ny Neo ]
|
-

Laboratory

CLASSIFICATION OF MATERIALS %

(Description) REC 3|z

Samp No
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

-38.4 | 384 M

h—~— 0' to 38.41": WATER. (continued)

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

38.41" to 45.91': WASH BORING.

20.0

SPK FORM 1836-A
SEP 05

Boring Designation = TB-B-15B

SHEET 2 of 3



Boring Designation _ TB-B-15B

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 3
OF 3 SHEETS

PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

NAD83

* VERTICAL

GA State Plane MLLW

LOCATION COORDINATES

N 411,673.7 E 857,427.7

ELEVATION TOP OF BORING (ft)

0.0

ELEV
(ft)

DEPTH CLASSIFICATION OF MATERIALS
(ft) (Description)

0.5 ft

Nf NGD

Blows/
LEGEND

Laboratory

%
e a4z REMARKS

Samp No.
Gravel
Sand
Fines
MC
ASTM
Class

= 38.41" to 45.91": WASH BORING.
(continued)

-45.9

7 45.91' to 48.91": CLAY (CL),

92 limestone and gravel, slightly

calcareous.

5 13
| 4890 | 8

-48.9

- greenish gray, trace fine sand, some

Bottom of hole at 48.9 feet.
NOTES:

Ib. hammer falling 30 inches.

2. Soils are visually classified in
accordance with the Unified Soil
Classification System.

3. SPT boring performed using an
automatic hammer.

4. WOR = Weight of Rods
5. WOH = Weight of Hammer

6. 50/3" = 50 Blows for 3 inches
penetration

7. Water contents are based on

the pore water

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140

measured total dry mass and are not
corrected for the salt concentration of

SPK FORM 1836-A
SEP 05

Boring Designation

TB-B-15B SHEET 3 of 3



Boring Designation  BW-B-01

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

2 7/8" Tricone

HOLE NUMBER

: LOCATION COORDINATES
BW-B-01 :

N 402,886.4 E 879,294.9

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3.

DRILLING AGENCY
Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED

- UNDISTURBED
13 :

0

4.

NAME OF DRILLER
Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES

0

5.

DIRECTION OF BORING : DEG FROM
X VERTICAL : VERTICAL
] INCLINED :

: BEARING

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
11/22/20

: COMPLETED

E BORING 11/22/20

o

THICKNESS OF OVERBURDEN 49.0

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 49'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

Blows/
0.5 ft

NGO

LEGEND

%
REC

Laboratory

2l =10 REMARKS
| o s

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0" to 27.98": WATER.

40' of 4" casing

0.0

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

BW-B-01

20.0
SHEET 1 0of 3



Boring Designation  BW-B-01

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane © NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 402,886.4 E 879,294.9 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS % 2 Laborgtory
= w % o| | o » S0
(ft) ) |2 S| N | Neo 2 (Description) REC| £ § § E dla|g Eé REMARKS
- (2]
h~— 0' to 27.98": WATER. (continued) 20.0
- NN -
N
- N |
N
N
- NN B
N
— N -
N
| ] —22.5
N
I~ NN B
N
— N -
N
- N |
N
N
L R
N
N
- N |
N
N
I~ NN B
N
- NN -
N
- N |
N
- =3 -27.5
-28.0 | 28.0 — |
18 27.98" to 32.48" SILTY SAND (SM),
r 16 | 36 fine; gray, with sandstone fragments. 70 | 1 B
20
° 30.0
20 | 49 60 | 2 '
29
10
15 | 28 60| 3
-32.5 | 325 | 13 oy
12 % 74 32.48' to 33.98": CLAYEY SAND :
r / (SC), fine; gray, trace sandstone B
19 | 42 > fra 60 | 4
L / gments. N
-34.0 | 340 | 23 / |
5 * . °| 33.98' to 35.48": SAND (SP), coarse;
- s | 2 - °| gray, trace clay. 60 | 5 B
— . . . _35.0
-355 | 355 | 18 L. |
5 ;/ 35.48" to 36.98": CLAYEY SAND
r 19 | 24 / (SC), fine; gray, trace sandstone 70| 6 B
L / fragments, with gravel. |
-37.0 | 370 | 15 / |
4 >, °| 36.98' to 38.48': SAND (SP), fine;
B 7 | 23 - | gray, trace clay. 50 | 7 | 375
-38.5 | 38.5 | 16 el i
13 > .| 38.48' to 39.98': SAND (SP), fine;
- + | gray. -
L 2% |76 P 60 | 8 Specific Gravity = 2.66
-40.0 | 40.0 | %0 L. L 40.0
50 39.98' to 41.48": NO RETURN (NS). :
i 50/3" i
-41.5 | 415 |
9 *, *| 41.48' to 42.98": SAND (SP),
o 10 | 18 -t medium; gray, trace clay. 20| 9 B
— -t —42.5
-43.0 | 43.0 | 8 - s
4 // 42.98' to 45.98": CLAYEY SAND
r s | 16 / (SC), fine; gray, with gravel. 70 |10 B
SPK FORM 1836-A Boring Designation BW-B-01 SHEET 2 of 3

SEP 05



Boring Designation  BW-B-01

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 402,886.4 E 879,294.9 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS % § Laborgtory
2 a % |lalT|ol|gyg =
(ft) (ft) g g N | Ngo % (Description) REC (% g § -f%’ 40z 58 REMARKS
= 8 7. 42.98' to 45.98": CLAYEY SAND B
| 3 4 (SC), fine; gray, with gravel. | 450
5 | 1 / (continued) 70 111 :
-46.0 | 46.0 | ¢ 4 _______________ |
7 574 45.98' to 48.98": CLAYEY SAND
o | 2 % (SC), fine; gray. 60 | 12
L 13 % —47.5
- 5 77 5
i 12|28 / 60 [13 |
-49.0 | 49.0 | 16 /5‘
Bottom of hole at 49 feet.
NOTES:
1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
3. SPT boring performed using an
automatic hammer.
4. WOR = Weight of Rods
5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
penetration
7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water
SPK FORM 1836-A Boring Designation BW-B-01 SHEET 3 of 3

SEP 05



Boring Designation  BW-B-02

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

2 7/8" Tricone

HOLE NUMBER

: LOCATION COORDINATES
BW-B-02 :

N 402,653.6 E 879,701.0

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3.

DRILLING AGENCY
Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED

- UNDISTURBED
16 :

0

4.

NAME OF DRILLER
Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES

0

5.

DIRECTION OF BORING : DEG FROM
X VERTICAL : VERTICAL
] INCLINED :

: BEARING

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
11/23/20

: COMPLETED

E BORING 11/23/20

o

THICKNESS OF OVERBURDEN 51.0

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 51"

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

Blows/
0.5 ft

NGO

LEGEND

%
REC

Laboratory

2l =10 REMARKS
| o s

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0" to 32.99": WATER.

45' of 4" casing

0.0

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

BW-B-02

20.0
SHEET 1 0of 3



Boring Designation

BW-B-02

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 402,653.6 E 879,701.0 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS Zd =cberalory
= w % a| | ol @ SS9
@ | @ 33N |Ne| & (Description) Rec| Elgl 5| 2|2|x|2|58 REMARKS
— 2]
h~— 0' to 32.99": WATER. (continued) 20.0
- NN -
N
- N |
N
N
- NN B
N
— N -
N
| ] —22.5
N
I~ NN B
N
— N -
N
- N |
N
N
L R
N
N
- N |
N
N
I~ NN B
N
- NN -
N
- N |
N
- =3 -27.5
N
— N -
N
- N |
N
N
I~ NN B
N
- NN -
N
I~ = —30.0
N
I~ N B
N
— N -
N
- N |
N
N
I~ NN B
- = 325
-33.0 | 33.0 7 |
8 // 32.99' to 34.49": CLAYEY SAND
r 13 | 63 //, (SC), fine; gray, with sandstone 80 | 1 B
L 4 fragments, with gravel. First three feet of borehole
345 | 345 | 50 / might have elevated SPT-N
34.49' to 36.49": SANDY CLAY (CL), X:‘S‘Jﬁ; due to overdriven
— —35.0
50 |50/4" gray, trace gravel. 30| 2|4 |41|56|38|16]14] CL
-36.5 | 36.5 | 12 |
8 | 16 > .| 36.49' to 37.49': SAND (SP), fine to 60 | 3
- . +| medium; gray, with gravel, trace clay. 4 B
-375 | 375 | 8 . 7| ectim gray, Wi grave, frace Sy | 475
6 > .| 37.49' to 43.49': SAND (SP), :
- .+ +| medium; gray, with gravel, B
L 912 . ° .| calcareous. 40 |5 B
13 e
13 .
10 | 29 .t 40| 6
L L. —40.0
19 .,
11 P
9 | 18 L. 40 | 7
9 -
7 oLt
— . —42.5
8 | 17 L. 40 | 8
435 | 435 | 9 / . |
3 74 43.49' to 44.99": CLAYEY SAND
r //(// (SC), fine; gray. B
SPK FORM 1836-A Boring Designation BW-B-02 SHEET 2 of 3

SEP 05



Boring Designation  BW-B-02

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 402,653.6 E 879,701.0 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 2 =cberalory
3 w % | 2|T|o| @ Sa
(ft) ) |2 S| N | Neo @ (Description) REC (% g s 5_% dlz |8 E g REMARKS
C N % 709 .
-45.0 | 45.0 | 4 7/ R 450
3 {/ 44.99' to 46.99": CLAYEY SAND :
L | 12 / (SC), fine; gray, trace gravel. 70 | 10
-47.0 | 47.0 | 3 % |
10|23 *, *| 46.99' to 47.99': SAND (SP), fine; 60 |11
— . | gray. 12 —47.5
-48.0 | 48.0 | 13 . |
8 /// 47.99' to 48.99": CLAYEY SAND
B " y/4 (SC), gray. i
-49.0 | 49.0 | 33 [504 7/ 70|13 :
5% // 48.99" to 50.49": CLAYEY SAND 14
- //, (SC), light gray. B
5
— / —50.0
-50.5 | 50.5 | 11 | 28 /// ________________ 70 |15 i
510 | 510 | 17 ¢,/ 50.49' to 50.99": CLAYEY SAND 16
\(SC), gray. /
Bottom of hole at 51 feet.
NOTES:
1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
3. SPT boring performed using an
automatic hammer.
4. WOR = Weight of Rods
5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
penetration
7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water
SPK FORM 1836-A Boring Designation BW-B-02 SHEET 3 of 3

SEP 05



Boring Designation  BW-B-03

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

2 7/8" Tricone

HOLE NUMBER

: LOCATION COORDINATES
BW-B-03 :

N 402,809.6 E 880,151.9

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3.

DRILLING AGENCY
Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED

- UNDISTURBED
17 :

0

4.

NAME OF DRILLER
Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES

0

5.

DIRECTION OF BORING : DEG FROM
X VERTICAL : VERTICAL
] INCLINED :

: BEARING

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
11/20/20

: COMPLETED

E BORING 11/20/20

o

THICKNESS OF OVERBURDEN 48.3

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 48.3'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

Blows/
0.5 ft

NGO

LEGEND

%
REC

Laboratory

2l =10 REMARKS
| o s

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0" to 27.29": WATER.

40' of 4" casing

0.0

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

BW-B-03

20.0
SHEET 1 0of 3



Boring Designation  BW-B-03

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane © NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 402,809.6 E 880,151.9 0.0
ELEV | DEPTH ? = 2 CLASSIFICATION OF MATERIALS % 2 Laborgtory
w o al|l ® ke 7] =9
(ft) (ft) g 2 N | Ngo % (Description) REC U% g § E 40z E g REMARKS
h~— 0' to 27.29": WATER. (continued) 20.0
- NN =
N
- N |
N
N
- NN B
N
— N -
N
| ] —22.5
N
I~ N B
N
— N -
N
- N |
N
N
L R
N
- = 250
- N |
N
N
I~ N B
N
- NN =
N
- N |
-27.3 [ 27.3 .
— 2 *| |27.29' to 31.79": SAND WITH SILT —27.5
B 3|7 . (SP-SM), fine; gray, with shell 80 | 1 B
. fragments, calcareous.
L 4 . |
L 2 . R
L . SP- R
8 | 19 . 100 2 | 4 (87|10 20 SM
— 11 R —30.0
L 3 . R
r 8 | 17 ¢ 50| 3 B
-31.8 318 | 9 . i
- 5 ? 31.79' to 33.29": CLAY WITH SAND -
- 9 |20 / (CH), gray. 70 | 4 | 0 |18|82[112 71|61 CH -32.5
-33.3 333 | 7/ i
= 4 ;/ 33.29' to 34.29": CLAYEY SAND B
sua faas | 5 27| 4050 e oy smens. | -
1 o \(SC), light gray, trace shell fragments. / |
24 / ________________ 35.0
/ 34.79' to 36.29": CLAYEY SAND
B 2N 7.1 (SC), fine to medium; light gray, with | 60 | 7 i
363 363 | 39 ’;/7/"/ shell fragments. -
- 19 é// 36.29' to 37.79': CLAYEY SAND -
B . 74 (SC), light gray, with shell fragments, B
32 (5012 / with gravel. 60 |8
-37.8 [737.8 | 50 7 375
= 37.79'" to 39.29': NO RETURN (NS). B
B 50 [50/4" 0 B
-39.3 [ 39.3 §
= > .| 39.29' to 40.79': SAND (SP), fine; B
| . . +| gray, with shell fragments, trace |
50 |50/5 . ° .| siltstone fragments. 1019 40.0
-40.8 | 40.8 R i
= 5 * .| 40.79' to 42.29': SAND (SP), fine; B
B . +| gray, with shell fragments, some B
5 | 11 .. gravel. 50 |10
-42.3 423 | 6 L. i
428 428 | 3 ,/7/ 42.29' to 42.79": CLAYEY SAND —42.5
N 6 | 15 S \(SC), fine; gray, with shell fragments. /i 70 |11 |
. .| 42.79' to 45.29": SAND (SP), fine to 12
B 9 . * .| medium; gray, trace shell fragments. i
L 5 .. R
SPK FORM 1836-A SHEET 2 of 3

SEP 05

Boring Designation = BW-B-03



Boring Designation  BW-B-03

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 3
OF 3 SHEETS

PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane NADS83

* VERTICAL

MLLW

LOCATION COORDINATES

N 402,809.6 E 880,151.9

ELEVATION TOP OF BORING (ft)

0.0

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS
(Description)

0.5 ft

Nf NGD

Blows/
LEGEND

Laboratory

%
REC J|z

Samp No.
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

.
.

42.79' to 45.29": SAND (SP), fine to
medium; gray, trace shell fragments.
(continued)

21

.
.

-45.3 [745.3

60

-
w

45.29' to 47.79': CLAYEY SAND

19
some gravel.

47

-47.8 [47.8

47.79' to 48.29': CLAYEY SAND

\§

-48.3 [ 48.3

(SC), fine; gray, trace shell fragments,

\(SC), light gray, trace shell fragments.

60

70 [15

16

Bottom of hole at 48.3 feet.
NOTES:

drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.

2. Soils are visually classified in
accordance with the Unified Soil

Classification System.

3. SPT boring performed using an
automatic hammer.

4. WOR = Weight of Rods
5. WOH = Weight of Hammer

6. 50/3" = 50 Blows for 3 inches
penetration

7. Water contents are based on

the pore water

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

1. BLOWS/FOOT: number required to

measured total dry mass and are not
corrected for the salt concentration of

SPK FORM 1836-A
SEP 05

Boring Designation

BW-B-03

SHEET 3 of 3



Boring Designation  BW-B-03 Core

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 2 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

4" Core Bit

HOLE NUMBER
BW-B-03 Core

: LOCATION COORDINATES
N 402,813.4 E 880,186.5

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3.

DRILLING AGENCY
Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED - UNDISTURBED
: 1 : 0

4.

NAME OF DRILLER
Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES 1

5.

DIRECTION OF BORING : DEG FROM
X VERTICAL : VERTICAL
] INCLINED :

: BEARING

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
11/24/20

: COMPLETED

E BORING 11/24/20

o

THICKNESS OF OVERBURDEN 40.8

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 40.8'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

NGO

Blows/
0.5 ft
LEGEND

%
REC

Laboratory

REMARKS

—
—

Class

T |2

Samp No
Gravel
Sand
Fines
ASTM

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0" to 27.82": WATER.

45' of 4" casing

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

BW-B-03 Core

25.0
SHEET 1 of 2



Boring Designation  BW-B-03 Core

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 2 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane © NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 402,813.4 E 880,186.5 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 2 =cberalory
2 w % | 2|T|o| @ Sa
(ft) (ft) g g N | Ngo % (Description) REC (% g § E 40z 58 REMARKS
L h~— 0' to 27.82": WATER. (continued)
N
L N
N
- N
N
- NN
N
-27.8 [727.8 7
B 27.82" to 35.82': WASH BORING.
-35.8 [~ 35.8
B 35.82" to 37.79': NO RETURN.
-37.8 [37.8
- [ | 37.79" to 39.29': SANDY
- LIMESTONE, gray, Moderately Hard. C-1
-39.3 [ 39.3 |
N 39.29' to 40.82": NO RETURN.
-40.8 [ 40.8
Bottom of hole at 40.8 feet.
NOTES:
1. Core was performed using a 4-inch
diameter core barrel.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
SPK FORM 1836-A Boring Designation = BW-B-03 Core SHEET 2 of 2

SEP 05



Boring Designation  BW-B-04

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

2 7/8" Tricone

HOLE NUMBER

: LOCATION COORDINATES
BW-B-04 :

N 402,573.9 E 880,506.7

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3.

DRILLING AGENCY
Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED

- UNDISTURBED
13 :

0

4.

NAME OF DRILLER
Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES

0

5.

DIRECTION OF BORING : DEG FROM
X VERTICAL : VERTICAL
] INCLINED :

: BEARING

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
11/23/20

: COMPLETED

E BORING 11/23/20

o

THICKNESS OF OVERBURDEN 494

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 49.4'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

Blows/
0.5 ft

NGO

LEGEND

%
REC

Laboratory

2l =10 REMARKS
| o s

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0" to 34.38"

45' of 4" casing

0.0

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

BW-B-04

20.0
SHEET 1 0of 3



Boring Designation  BW-B-04

DRILLING LOG (Cont Sheet)

INSTALLATION
Brunswick, Georgia

SHEET 2
OF 3 SHEETS

PROJECT

BRUNSWICK HARBOR MODIFICATION STUDY

COORDINATE SYSTEM : HORIZONTAL

GA State Plane . NADS3

* VERTICAL

MLLW

LOCATION COORDINATES

N 402,573.9 E 880,506.7

ELEVATION TOP OF BORING (ft)

0.0

ELEV | DEPTH

@ | @ N

Blows/
0.5 ft

NGO

Laboratory

CLASSIFICATION OF MATERIALS %

(Description) REC 3|z

Samp No
Gravel
Sand
Fines
MC
ASTM
Class

REMARKS

-34.4 | 34.4

0' to 34.38'": (continued)

-34.9 | 34.9

-36.9 | 36.9

34.38' to 34.88": SILT (ML), gray.

34.88' to 36.88': SAND (SP), fine; 50 | 1
gray, trace shell fragments. 2 casing

70 | 3

36.88' to 37.38": SILTY SAND (SM), 4

374 | 374

-38.9 | 38.9

\gray. /
37.38' to 38.88": SAND WITH SILT SP-
(SP-SM), fine; gray, with shell 50|5|1|93|6 26| gm
fragments.

-419 | 419

38.88" to 41.88": SAND (SP), fine;

gray, with sandstone fragments. 20 | 6

40 | 7

-43.4 | 434

41.88' to 43.38": CLAYEY SAND

(SC), gray. 70| 8

© | W WA N 2|2 N N W W 2|2 O ol d b
w

31

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

43.38' to 44.88": CLAYEY SAND
(SC), gray, trace gravel.

7019

First 1.5 feet of borehole
might have elevated SPT-N
values due to overdriven

20.0

SPK FORM 1836-A
SEP 05

Boring Designation = BW-B-04

SHEET 2 of 3



Boring Designation  BW-B-04

INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM  HORIZONTAL @ VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane © NADS3 | MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 402,573.9 E 880,506.7 0.0
ELEV |DEPTH | 2& 2 CLASSIFICATION OF MATERIALS . |2 pboratory
2 a % |lalT|ol|gyg =
(ft) (ft) g g N | Ngo % (Description) REC (% g § E 40z E g REMARKS
- 22 3 N
-44.9 | 449 /'/ _______________
~ 5 {/ 44.88' to 46.38': CLAYEY SAND —45.0
L //, (SC), gray. B
22 | 46 / 60 |10
-46.4 | 464 | 24 / _______________ i
469 | 46.9 46.38' to 46.88': SAND WITH CLAY i
B =R 22 50/5" ;/. \(SP-SC), fine; gray, with gravel. N 70 | 11 =
L 50 / 46.88' to 49.38': CLAYEY SAND 12 L 475
7] (SC), gray, with gravel. :
- 5 / i
B 12 | 32 Ve /s 90 |13 §
-49.4 | 494 | 20 Z i

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Bottom of hole at 49.4 feet.
NOTES:

1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.

2. Soils are visually classified in
accordance with the Unified Soil
Classification System.

3. SPT boring performed using an
automatic hammer.

4. WOR = Weight of Rods
5. WOH = Weight of Hammer

6. 50/3" = 50 Blows for 3 inches
penetration

7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water

SPK FORM 1836-A

SEP 05

Boring Designation = BW-B-04 SHEET 3 of 3



Boring Designation  BW-B-05

DIVISION

DRILLING LOG South Atlantic

INSTALLATION
Brunswick, Georgia

SHEET 1
OF 3 SHEETS

-

. PROJECT
BRUNSWICK HARBOR MODIFICATION STUDY

9. COORDINATE SYSTEM
GA State Plane

: HORIZONTAL

© VERTICAL
NAD83

MLLW

10. SIZE AND TYPE OF BIT

2 7/8" Tricone

HOLE NUMBER

: LOCATION COORDINATES
BW-B-05 :

N 402,828.0 E 880,813.9

11. MANUFACTURER'S DESIGNATION OF DRILL
CME-550X/Barge

3.

DRILLING AGENCY
Tetra Tech - AAI

12. TOTAL SAMPLES

: DISTURBED

- UNDISTURBED
18 :

0

4.

NAME OF DRILLER
Donald Tindall, Randy Orr, Andrew Larkins

13. TOTAL NUMBER CORE BOXES

0

5.

DIRECTION OF BORING : DEG FROM
X VERTICAL : VERTICAL
] INCLINED :

: BEARING

14. ELEVATION GROUND WATER (ft)

15. DAT

: STARTED
11/21/20

: COMPLETED

E BORING 11/21/20

o

THICKNESS OF OVERBURDEN 49.2

16. ELEVATION TOP OF BORING (ft)

0.0

~

DEPTH DRILLED INTO ROCK 0.0

17. TOTAL CORE RECOVERY FOR BORING

N/A

©

TOTAL DEPTH OF BORING 49.2'

18. SIGNATURE AND TITLE OF INSPECTOR

Mark Zrallack Project Engineer

ELEV
(ft)

DEPTH
(ft)

CLASSIFICATION OF MATERIALS

N o
(Description)

Blows/
0.5 ft

NGO

LEGEND

%
REC

Laboratory

2l =10 REMARKS
| o s

Samp No
Gravel
Sand
Fines
ASTM
Class

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

0" to 25.17": WATER.

40' of 4" casing

0.0

2.5

5.0

7.5

SPK FORM 1836
SEP 05

Boring Designation

BW-B-05

20.0
SHEET 1 0of 3



Boring Designation  BW-B-05

FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane © NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 402,828.0 E 880,813.9 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS 2 =cberalory
= w % a| | ol @ SS9
(ft) ) |2 S| N | Neo 2 (Description) REC| £ g § E dla|g Eé REMARKS
— 2]
h~— 0' to 25.17": WATER. (continued) 20.0
- NN -
N
- N |
N
N
- NN B
N
— N -
N
| ] —22.5
N
I~ NN B
N
— N -
N
- N |
N
N
L B
N
-25.2 —25.2 M~ —25.0
L 1 *. | 25.17" to 26.67': SAND (SP), fine; First three feet of borehole
2| s . | gray to dark gray, some shell 20 | 1 might have elevated SPT-N
B . * .| fragments, trace silt. valqes due to overdriven B
-26.7 -26.7 | 3 e casing N
L 10 °L 26.67' to 27.67': SAND (SP), fine; |
. «| gray, trace shell fragments, - L
277 277 | 20 | 38 , : |calcareous. p 100 g Specific Gravity = 2.67 L 275
- 18 .| 27.67' to 29.67": SAND (SP), fine to B
L 1 * . | medium; light gray, with shell B
« _+| fragments, calcareous.
L 13 | 20 Lo 50 | 4 B
297 297 7 R =
L 3 * *| 29.67' to 31.17": SAND (SP), fine; |
* .| gray, trace clay, trace shell fragments 300
B 4189 .*.| calcareous. 11505 -
-31.2 312 | S B
L 2 31.17" to 34.17": SAND WITH CLAY B
7’| (SP-SC), fine; gray, with shell SP-
B 2168 ' / fragments, calcareous. 5016]2]89/10 32 SC B
~ 4 ~32.5
L 1 B
2
L 4 |10 I 50 |7 B
-342 1342 | © 4 -
L 4 *. | 34.17" to 38.67': SAND (SP), fine; B
- +| gray, with shell fragments,
~ am . " .| calcareous. 50 |8 —35.0
L 7 L. B
L 3 . B
L 7115 <L 50 |9 =
L 8 . N
= 6 . —37.5
L 12 | 22 L. 60 |10 5
387 387 | 10 P i
-39.2 | 39.2 °Lt 38.67' to 39.17": SAND (SP.), B
4 50/5" medium to coarse; gray, with shell 50 |11
B 50 \fragments, with gravel, calcareous. / 12 B
-40.2 —40.2 39.17" to 40.17": CLAY (CL), gray. -40.0
L 8 *.°| 40.17' to 43.17": SAND (SP), fine to B
7 |13 - medium; gray, with shell fragments, 50 |13
B . .| trace gravel. §
L 6 Lo 5
L 3 . B
- 5 | 17 cLT 70 (14 —-42.5
432 432 | 12 -, -
L 6 & ztg.g)rfto 46.17": CLAYEY SAND |
27 , fine to medium; gray,
B 1022 4/ calcareous. 60 |15 B

SPK FORM 1836-A
SEP 05

Boring Designation = BW-B-05

SHEET 2 of 3



FISH PASS TEST-ACE 1836-A [DRILLING LOG] 20-13-0122 BRUNSWICK HARBOR MOD STUDY WITH LAB RESULTS.GPJ ACE MVD WITH RAPID CPT 2009 08 18.GDT 2/5/21

Boring Designation  BW-B-05
INSTALLATION SHEET 3
DRILLING LOG (Cont Sheet) Brunswick, Georgia OF 3 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL : VERTICAL
BRUNSWICK HARBOR MODIFICATION STUDY GA State Plane NADS3 MLLW
LOCATION COORDINATES ELEVATION TOP OF BORING (ft)
N 402,828.0 E 880,813.9 0.0
ELEV | DEPTH 2= 2 CLASSIFICATION OF MATERIALS § =cberalory
2 w % | 2|T|o| @ Sa
(ft) ) |2 S| N | Neo @ (Description) REC (% g s 5_% dla|g Eg REMARKS
- 12 ./~ 43.1T' to 46.17": CLAYEY SAND -
| 8 4 (SC), fine to medium; gray, 450
calcareous. (continued) :
L 12 | 37 / 10 16 i
-46.2 |- 46.2 | 25 / B
L 6 * . °| 46.17" to 49.17": SAND (SP), fine to B
. +| medium; gray, trace shell fragments,
B 15 31 . " .| calcareous. 30 |17 B
L 16 Lt —47.5
L 1 .. -
L 12 | 30 -.° 70 (18 =
492 492 | 18 .. .
Bottom of hole at 49.2 feet.
NOTES:
1. BLOWS/FOOT: number required to
drive 1 3/8" ID splitspoon with a 140
Ib. hammer falling 30 inches.
2. Soils are visually classified in
accordance with the Unified Soil
Classification System.
3. SPT boring performed using an
automatic hammer.
4. WOR = Weight of Rods
5. WOH = Weight of Hammer
6. 50/3" = 50 Blows for 3 inches
penetration
7. Water contents are based on
measured total dry mass and are not
corrected for the salt concentration of
the pore water
SPK FORM 1836-A Boring Designation BW-B-05 SHEET 3 of 3

SEP 05



APPENDIX C

PHOTOGRAPHS OF SPT SAMPLES



TB-B-01 Photographs



Brunswick River Modification Study File No. 20-13-0122
Boring TB-B-01 Page 1 of 7

[
¥ 14 15 168 17 798 18 20 21 22 23 2a gs 28 27 28 2'9 3o <3 32 32 34 35 AE 3T =

ASWANSON AE144
85 «£5 898 §§ &S EE 28 LS 0Os 8v 8v Lv =iz sSv =0 - £v a2v L b ov

13-20

] i i i
E‘q 2's glg 27 g2l8 2's 3o 3 3@ 32 zla 3s IE 37 A8 338 ac
ALSWANSON . AETL4 3
s 99 g9 /& ES &5 US O‘E‘GW‘E‘b Ly 85 9|”"—"\“ 2 2 Lw O &E BE LE 98 St P& 88 2
| [ | | | | | I} Ll L A

NI I R T 1
s, a's 1'7° tAa 18 2ag an a2 a3

Depth: 3.0 — 4.5 feet; Approximate Elevation: -31.5 to -33.0 feet MLLW



Brunswick River Modification Study File No. 20-13-0122
Boring TB-B-01 Page 2 of 7
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Depth: 4.5 — 6.0 feet; Approximate Elevation: -33.0 to -34.5 feet MLLW
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Depth: 6.0 — 7.5 feet; Approximate Elevation: -34.5 to -36.0 feet MLLW
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Depth: 9.0 — 10.5 feet; Approximate Elevation: -37.5 to -39.0 feet MLLW
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Depth: 12.0 — 13.5 feet; Approximate Elevation: -40.5 to -42.0 feet MLLW
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Depth: 15.0 — 16.5 feet; Approximate Elevation: -43.5 to -45.0 feet MLLW
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Depth: 18.0 — 19.5 feet; Approximate Elevation: -46.5 to -48.0 feet MLLW
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Depth: 19.5 — 21.0 feet; Approximate Elevation: -48.0 to -49.5 feet MLLW



TB-B-02 Photographs



Brunswick River Modification Study File No. 20-13-0122
Borings TB-B-02A and TB-B-02B Page 1 of 11

TB-B-02A

i e 43 ala 115 106 A7 s 1ls ' olo et el bis 2la ' sis B Ry e e i

8 pig &8 B £S5 3jg gE vE £S5 32 Ls gjs

Depth: 0 — 1.5 feet; Approximate Elevation: -20.2 to -21.7 feet MLLW
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Depth: 1.5 — 3.0 feet; Approximate Elevation: -21.7 to -23.2 feet MLLW
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Depth: 3.0 — 4.5 feet; Approximate Elevation: -23.2 to -24.7 feet MLLW
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Depth: 4.5 — 6.0 feet; Approximate Elevation: -24.7 to -26.2 feet MLLW
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Depth: 6.0 — 7.5 feet; Approximate Elevation: -26.2 to -27.7 feet MLLW
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Depth: 7.5 — 9.0 feet; Approximate Elevation: -27.7 to -29.2 feet MLLW
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Depth: 9.0 — 10.5 feet; Approximate Elevation: -29.2 to -30.7 feet MLLW
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Depth: 10.5 — 12.0 feet; Approximate Elevation: -30.7 to -32.2 feet MLLW
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Depth: 12.0 — 13.5 feet; Approximate Elevation: -32.2 to -33.7 feet MLLW
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Depth: 13.5 — 15.0 feet; Approximate Elevation: -33.7 to -35.2 feet MLLW
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Depth: 15.0 — 16.5 feet; Approximate Elevation: -34.5 to -36.0 feet MLLW
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Depth: 16.5 — 18.0 feet; Approximate Elevation: -36.0 to -37.5 feet MLLW



Brunswick River Modification Study File No. 20-13-0122
Borings TB-B-02A and TB-B-02B Page 7 of 11

6 ¥5 4lg 18 2o e 2e as 24 = 2s 87 =2 28 30 a1 38

pyLay HOSNYMS

§ S5E ©S5 £8 BY v8 08 6v B LiF Qb‘E:b vy B ar Lt ﬂlv ‘E|E-‘H'F- LyE"IE“E‘R\IE‘bRE EI‘E .E\E‘\--E‘ D\E“EE Bi
e Gidop LR b e M ] {3 | (TR EV YRR i 3 % Y L& TR LYy

Brm‘\iln‘ck- Harbe—
3-20-130122
TiB-8-02
S-M\P‘c. . |‘5 -
C*«’-P”": 18-19.S

TB-B-02B

%5 16 17 12 18 2o =y ez 23 =24 8

1 T T rrm—
4 ‘B'a €7 28 a8 3o ala ag gl

Brunswicke Yeche—
W3-20- 130122
TR-8-C2
Seumple. * 19 .
dopth (1.s-u’

TB-B-02B

il

Depth: 19.5 — 21.0 feet; Approximate Elevation: -39.0 to -40.5 feet MLLW
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Depth: 21.0 — 22.5 feet; Approximate Elevation: -40.5 to -42.0 feet MLLW
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Depth: 22.5 — 24.0 feet; Approximate Elevation: -42.0 to -43.5 feet MLLW
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Depth: 25.5 — 27.0 feet; Approximate Elevation: -45.0 to -46.5 feet MLLW
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Depth: 28.5 — 30.0 feet; Approximate Elevation: -48.0 to -49.5 feet MLLW
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Depth: 30.0 — 31.5 feet; Approximate Elevation: -49.5 to -51.0 feet MLLW
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Depth: 31.5 — 33.0 feet; Approximate Elevation: -51.0 to -52.5 feet MLLW
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Depth: 11.5 — 13.0 feet; Approximate Elevation: -43.0 to -44.5 feet MLLW
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Depth: 13.0 — 14.5 feet; Approximate Elevation: -44.5 to -46.0 feet MLLW
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Depth: 14.5 — 16.0 feet; Approximate Elevation: -46.0 to -47.5 feet MLLW
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Depth: 17.5 — 19.0 feet; Approximate Elevation: -49.0 to -50.5 feet MLLW
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Depth: 19.0 — 20.5 feet; Approximate Elevation: -50.5 to -52.0 feet MLLW
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Depth: 3.0 — 4.5 feet; Approximate Elevation: -16.4 to -17.9 feet MLLW
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Depth: 4.5 — 6.0 feet; Approximate Elevation: -17.9 to -19.4 feet MLLW
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Depth: 6.0 — 7.5 feet; Approximate Elevation: -19.4 to -20.9 feet MLLW
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Depth: 7.5 — 9.0 feet; Approximate Elevation: -20.9 to 22.4 feet MLLW
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Depth: 10.5 — 12.0 feet; Approximate Elevation: -23.9 to -25.4 feet MLLW
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Depth: 12.0 — 13.5 feet; Approximate Elevation: -25.4 to -26.9 feet MLLW
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Depth: 13.5 — 15.0 feet; Approximate Elevation: -26.9 to —28.4 feet MLLW
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Depth: 16.5 — 18.0 feet; Approximate Elevation: -29.9 to -31.4 feet MLLW
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Depth: 19.5 — 21.0 feet; Approximate Elevation: -32.9 to 34.4 feet MLLW
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Depth: 17.5 — 19.0 feet; Approximate Elevation: -38.8 to -40.3 feet MLLW
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Depth: 20.5 — 22.0 feet; Approximate Elevation: -41.8 to -43.3 feet MLLW
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Depth: 23.5 — 25.0 feet; Approximate Elevation: -44.8 to -46.3 feet MLLW
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Depth: 9.5 — 11.0 feet; Approximate Elevation: -39.1 to -40.6 feet MLLW



File No. 20-13-0122
Page 2 of 4

| A

45 37 a3 as
. - v

Brunswick River Modification Study
Boring TB-B-08

]
S— ‘ ‘ ‘ o W
a'als'ala 28 els o7 ela els alo a1 3@ 33 34 3's

oy

i

=

15 7' 17 18 18 20 21 22 23 za 25 z2E'e7 BB g8 80 41 3p @32 ala 35 36 37 38 38 q.n‘
. ' pviay

E g5 88 p& £8 9 LS 0OEF 6t 8Sv Lv 8® Sb pb EP v Lb Ob BE BE LE BE BE 9E EE e
’ ? L b S g s pli LT M [

Brmbu; & Reacker
3-20-13-0120L
In/1e/20
TB-B-§
:S&mfl&:“q

Depth: s'- 14

Depth: 12.5 — 14.0 feet; Approximate Elevation: -42.1 to -43.6 feet MLLW
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Depth: 15.5 — 17.0 feet; Approximate Elevation: -45.1 to -46.6 feet MLLW
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Depth: 18.5 — 20.0 feet; Approximate Elevation: -48.1 to -49.6 feet MLLW
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Depth: 1.5 — 3.0 feet; Approximate Elevation: -14.6 to -16.1 feet MLLW
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Depth: 4.5 — 6.0 feet; Approximate Elevation: -17.6 to -19.1 feet MLLW
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Depth: 7.5 — 9.0 feet; Approximate Elevation: -20.6 to -22.1 feet MLLW
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Depth: 19.5 — 21.0 feet; Approximate Elevation: -32.6 to -34.1 feet MLLW
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Depth: 22.5 — 24.0 feet; Approximate Elevation: -35.6 to -37.1 feet MLLW
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Depth: 25.5 — 27.0 feet; Approximate Elevation: -38.6 to -40.1 feet MLLW
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Depth: 28.5 — 30.0 feet; Approximate Elevation: -41.6 to -43.1 feet MLLW
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Depth: 31.5 — 33.0 feet; Approximate Elevation: -44.6 to -46.1 feet MLLW
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Depth: 33.0 — 34.5 feet; Approximate Elevation: -46.1 to -47.6 feet MLLW
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Depth: 34.5 — 36.0 feet; Approximate Elevation: -47.6 to -49.1 feet MLLW
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Depth: 34.5 — 36.0 feet; Approximate Elevation: -47.6 to -49.1 feet MLLW
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Depth: 1.5 — 3.0 feet; Approximate Elevation: -20.0 to -21.5 feet MLLW
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Depth: 4.5 — 6.0 feet; Approximate Elevation: -23.0 to -24.5 feet MLLW
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Depth: 6.0 — 7.5 feet; Approximate Elevation: -24.5 to -26.0 feet MLLW
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Depth: 7.5 — 9.0 feet; Approximate Elevation: -26.0 to -27.5 feet MLLW
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Depth: 10.5 — 12.0 feet; Approximate Elevation: -29.0 to -30.5 feet MLLW
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Depth: 13.5 — 15.0 feet; Approximate Elevation: -32.0 to -33.5 feet MLLW
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Depth: 16.5 — 18.0 feet; Approximate Elevation: -35.0 to -36.5 feet MLLW
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Depth: 22.5 — 24.0 feet; Approximate Elevation: -41.0 to -42.5 feet MLLW
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Depth: 25.5 — 27.0 feet; Approximate Elevation: -44.0 to -45.5 feet MLLW
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Depth: 1.5 — 3.0 feet; Approximate Elevation: -21.2 to -22.7 feet MLLW
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Depth: 4.5 — 6.0 feet; Approximate Elevation: -24.2 to -25.7 feet MLLW
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Depth: 10.5 — 12.0 feet; Approximate Elevation: -30.2 to -31.7 feet MLLW
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Depth: 16.5 — 18.0 feet; Approximate Elevation: -41.7 to -43.2 feet MLLW
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Depth: 8.0 — 13.0 feet; Approximate Elevation: -35.8 to -40.8 feet MLLW
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES SILT OR CLAY
COARSE FINE COARSE | MEDIUM | FINE
Sample No. Elev / Depth Classification Natw % LL PL PI
Project BRUNSWICK HARBOR MODIFICATION STUDY
® 10 -27.5/27.5 SC 20.6 36 12 24
X 20 -38.0/38.0 SM 21.0

Area

Boring No. TB-B-10

GRADATION CURVES

Date 1/12/21

ENG %, 2087




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES SILT OR CLAY
COARSE FINE COARSE | MEDIUM FINE
Sample No. Elev / Depth Classification Natw % LL PL PI
Project BRUNSWICK HARBOR MODIFICATION STUDY
@ 9 -30.2/30.2 CL 17.9
Area
Boring No. TB-B-11
GRADATION CURVES Date  1/12/21
ENG %, 2087

1 MAY 63




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES SILT OR CLAY
COARSE FINE COARSE | MEDIUM FINE
Sample No. Elev / Depth Classification Natw % LL PL PI
Project BRUNSWICK HARBOR MODIFICATION STUDY
® 4 -26.9/26.9 SM 29.6
X 8 -31.4/31.4 CL 20.8 33 14 19
Area
Boring No. TB-B-13
GRADATION CURVES Date  1/12/21
FORM




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES SILT OR CLAY
COARSE FINE COARSE | MEDIUM | FINE
Sample No. Elev / Depth Classification Natw % LL PL PI
Project BRUNSWICK HARBOR MODIFICATION STUDY
® 5 -33.5/33.5 CL 241 38 17 21
X 6 -35.0/35.0 CL 30.4
Area
Boring No. TB-B-14A
GRADATION CURVES Date  1/12/21
FORM




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES SILT OR CLAY
COARSE FINE COARSE | MEDIUM | FINE
Sample No. Elev / Depth Classification Natw % LL PL PI
Project BRUNSWICK HARBOR MODIFICATION STUDY
) 2 -34.5/345 CL 13.6 38 22 16
Area
Boring No. BW-B-02
GRADATION CURVES Date  1/12/21
ENG %, 2087

1 MAY 63




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES SILT OR CLAY
COARSE | FINE COARSE | MEDIUM FINE
Sample No. Elev / Depth Classification Natw % LL PL PI
Project BRUNSWICK HARBOR MODIFICATION STUDY
® 2 -28.8/28.8 SP-SM 19.7
X 4 -31.8/31.8 CH 61.4 112 41 71
Area
Boring No. BW-B-03
GRADATION CURVES Date  1/12/21
FORM




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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GRAVEL SAND
COBBLES SILT OR CLAY
COARSE | FINE COARSE | MEDIUM FINE
Sample No. Elev / Depth Classification Natw % LL PL PI
Project BRUNSWICK HARBOR MODIFICATION STUDY
® 5 -37.4/37.4 SP-SM 25.7
Area
Boring No. BW-B-04
GRADATION CURVES Date  1/12/21
ENG ,\ne 2087

1 MAY 63




U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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COARSE | FINE COARSE | MEDIUM FINE
Sample No. Elev / Depth Classification Natw % LL PL PI
Project BRUNSWICK HARBOR MODIFICATION STUDY
® 6 -31.2/31.2 SP-SC 315
Area
Boring No. BW-B-05
GRADATION CURVES Date  1/12/21
ENG ,\ne 2087

1 MAY 63




APPENDIX F

SETTLING TEST RESULTS AND PROCEDURE



ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
SETTLING TEST REPORT

CLIENT: U.S. Army Corps of Engineers INCOMING SAMPLE NO.:_  ------

PROJECT:_Brunswick Harbor Modification Study BORING:_ BW-B-01 SAMPLE:_ 2,3

FILE NO.:__20-13-0122 ELEVATION: -29.5to -32.5 (MLLW) feet; [0 meters
LABORATORY IDENTIFICATION: 200122/BWB01

DATE SAMPLE DRILLED:_11/22/20 SAMPLE DESCRIPTION: Silty sand (SM), gray

DATE TEST SET-UP: 12/30/20 (Sample scalped on U.S. Standard No. 4 sieve)

DATE REPORTED: 02/09/21 Water Content Fraction Passing No. 4 Sieve = 16.3 %

Settling Column Diameter: _2.54 cm

Initial Slurry Height: _100 cm

Initial Concentration:_50 grams/liter (wet mass basis)
Initial Concentration:_43 grams/liter (dry mass basis)
Final Settled Height: 3.50 cm

Test Duration: 1 _day

Final Concentration:_1,429 grams/liter (wet mass basis)
Final Concentration:_1,228 grams/liter (dry mass basis)
Final Settled Dry Density:_ 75.8 Ib/ft®

Time Top Down Time Bottom Up
(minutes) (cm) (minutes) (cm)
0 100 0 0.0
0.25 1.8
0.5 2.2
1 2.3
2 25
4 2.95
Sample was
sandy and 8 3.75
settled
immediately. 15 3.95
Suspension
did not 30 38
develop an 60 3.7
interface
120 3.6
240 3.6
360 3.5
460 35
1,440 35

Initial Settling Velocity

Vs: __Not applicable cm/minute
Time Interval; __----- minutes

Comments:__Wet Mass Retained on U.S. Std. No. 4 Sieve Fraction (grams) = 194.92
Wet Mass Passing U.S. Std. No. 4 Sieve Fraction (grams) =1,231.3
Total Composite Sample Wet Mass (grams) = 1,426,2

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client.
Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of the test
report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked By: Date:
S:\Projects\2020\20-13-0122 Brunswick Harbor Mod Study\Laboratory Testing\Geotech\Sedimentation Test\Settling Test Results 2-9-21.docx




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
SETTLING TEST REPORT

CLIENT: U.S. Army Corps of Engineers INCOMING SAMPLE NO.:_  ------

PROJECT:_Brunswick Harbor Modification Study BORING:_ BW-B-01 SAMPLE:_ 2,3

FILE NO.:_20-13-0122 ELEVATION:_ -29.5 to -32.5 (MLLW) feet; O meters
LABORATORY IDENTIFICATION: 200122/BWB01

DATE SAMPLE DRILLED:_11/22/20 SAMPLE DESCRIPTION: Silty sand (SM), gray

DATE TEST SET-UP: 12/30/20 (Sample scalped on U.S. Standard No. 4 sieve)

DATE REPORTED: 02/09/21 Water Content Fraction Passing No. 4 Sieve = 16.3 %

Settling Column Diameter: _2.54 cm

Initial Slurry Height: _100 cm

Initial Concentration: 100 grams/liter (wet mass basis)
Initial Concentration:_86 grams/liter (dry mass basis)
Final Settled Height: 3.50 cm

Test Duration: 1 _day

Final Concentration:_1,449 grams/liter (wet mass basis)
Final Concentration:_1,246 grams/liter (dry mass basis)
Final Settled Dry Density:_ 76.9 Ib/ft®

Time Top Down Time Bottom Up
(minutes) (cm) (minutes) (cm)
0 100 0 0.0
0.25 4.3
0.5 4.8
1 5.0
2 5.4
Sample was 4 6.5
sandy and 8 9.0
settled

immediately. 15 8.9

Suspension
did not 30 8.15
develop an 60 7.45

interface

120 7.2
240 7.0
360 6.9
460 6.9
1,440 6.9

Initial Settling Velocity

Vs: __Not applicable cm/minute
Time Interval; __----- minutes

Comments:__Wet Mass Retained on U.S. Std. No. 4 Sieve Fraction (grams) = 194.92
Wet Mass Passing U.S. Std. No. 4 Sieve Fraction (grams) =1,231.3
Total Composite Sample Wet Mass (grams) = 1,426,2

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client.
Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of the test
report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked By: Date:

S:\Projects\2020\20-13-0122 Brunswick Harbor Mod Study\Laboratory Testing\Geotech\Sedimentation Test\Settling Test Results 2-9-21.docx




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
SETTLING TEST REPORT

CLIENT: U.S. Army Corps of Engineers INCOMING SAMPLE NO.:_  ------

PROJECT:_Brunswick Harbor Modification Study BORING:_TB-B-02A SAMPLE:_ 5A, 5B, 6A, 6B

FILE NO.:_ 20-13-0122 ELEVATION: -26.2 to -29.2 (MLLW) feet; 1 meters
LABORATORY IDENTIFICATION: 200122/TBB02A

DATE SAMPLE DRILLED:_10/21/20 SAMPLE DESCRIPTION: Sand with clay (SP-SC), with

DATE TEST SET-UP: 12/30/20 shell, greenish-gray

DATE REPORTED: 02/09/21 Sample scalped on U.S. Standard No. 4 sieve)

Water Content Fraction Passing No. 4 Sieve = 29.9 %

120 I I Settling Column Diameter: _2.54 _ cm
g ] e 50 grams/liter Initial Slurry Height: _100 cm
= 100 ¢ 100 gramsfliter | Initial Concentration: 50 gramsl/liter (wet mass basis)
& ‘ Initial Concentration:_38 grams/liter (dry mass basis)
= 1 Final Settled Height: 5.7 cm
2 8o 18 Test Duration:_5 days
‘8 ] Final Concentration:_877 grams/liter (wet mass basis)
w 1 ° Final Concentration:_675 grams/liter (dry mass basis)
= 01T Final Settled Dry Density:_41.7 Ib/f®
% i
> 40 . .
n . ® Time Top Down Time Bottom Up
5 20 ] ® (minutes) (cm) (minutes) (cm)
'_
5 ] o Y 0 100 0 0.0
o L4 °
) 4
r 9 +tr—rrt—rtrr—tr—rtrr—t—r 4 99.6 0.25 21
0 50 100 150 200 250 300 8 975 05 24
TIME (minutes)
15 82.1 1 25
120 1 30 53.7 2 25
60 14.2 4 25
100 1 ; 120 10.8 8 25
] 240 8.7

80
] \ 360 7.9
60 ] 460 75

] \\ 1,440 6.6
40

4,407 5.7
\\ 7,200 5.7

HEIGHT OF SUSPENDED SEDIMENT (cm)

20 : I\%\
] *—e-00—| e
] —0—oe
1 10 100 1000 10000 Initial Settling Velocity
TIME minutes) Vs 1.4 cm/minute
Time Interval: 0-60 minutes

Comments:__Wet Mass Retained on U.S. Std. No. 4 Sieve Fraction (grams) = 189.18
Wet Mass Passing U.S. Std. No. 4 Sieve Fraction (grams) = 1,216.2
Total Composite Sample Wet Mass (grams) = 1,405.4

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client.
Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of the
test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked By: Date:

S:\Projects\2020\20-13-0122 Brunswick Harbor Mod Study\Laboratory Testing\Geotech\Sedimentation Test\Settling Test Results 2-9-21.docx




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
SETTLING TEST REPORT

CLIENT: U.S. Army Corps of Engineers INCOMING SAMPLE NO.:_  ------

PROJECT:_Brunswick Harbor Modification Study BORING:_TB-B-02A SAMPLE:_ 5A, 5B, 6A, 6B

FILE NO.:_ 20-13-0122 ELEVATION: -26.2 to -29.2 (MLLW) feet; O meters
LABORATORY IDENTIFICATION: 200122/TBB02A

DATE SAMPLE DRILLED:_10/21/20 SAMPLE DESCRIPTION: Sand with clay (SP-SC), with

DATE TEST SET-UP: 12/30/20 shell, greenish-gray

DATE REPORTED: 02/09/21 Sample scalped on U.S. Standard No. 4 sieve)

Water Content Fraction Passing No. 4 Sieve = 29.9 %

120 I T Settling Column Diameter: _2.54  cm
5 ] e 50 grams/liter :ni_ti_aIISéurry Height: 101%0 cm e ¢ basis)
= ] 0100 Jiter || nitial Concentration: grams/liter (wet mass basis
& 100 ‘ gremeTer Initial Concentration:_77 grams/liter (dry mass basis)
= i Final Settled Height: 10.9 cm
S 80 -8 Test Duration:_5 days
‘8 i Final Concentration:_917 grams/liter (wet mass basis)
w . ° Final Concentration:_706 grams/liter (dry mass basis)
% e Final Settled Dry Density:_ 43.6 Ib/f®
o ]
S 40
0 . L4 Time Top Down Time Bottom Up
LL ] ° (minutes) (cm) (minutes) (cm)
© 20 °
T 1 o 0 100 0 0.0
0 ] * °
% 0 T T LI ) T LI ) T LI ) T T LI ) T T T T T T T T LI ) 4 99.1 0.25 4.5

0 50 100 150 200 250 300 8 947 05 4.7

TIME (minutes) : : :
15 84.2 1 4.8
120 - 30 64.3 2 4.8
] 60 36.5 4 48
100 =
] 120 24.3
240 18.9

80 1
] \ 360 17.1
60 1 460 16.3

] \\ 1,440 13.2
40

20 1

\\ 4,358 11.4
7,200 10.9
L\

HEIGHT OF SUSPENDED SEDIMENT (cm)

] *—e-00—| e
] —0——oe
1 10 100 1000 10000 Initial Settling Velocity
TIME minutes) Vs: 1.1 cm/minute
Time Interval: 0-60 minutes

Comments:__Wet Mass Retained on U.S. Std. No. 4 Sieve Fraction (grams) = 189.18
Wet Mass Passing U.S. Std. No. 4 Sieve Fraction (grams) = 1,216.2
Total Composite Sample Wet Mass (grams) = 1,405.4

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client.
Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of the test
report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked By: Date:
S:\Projects\2020\20-13-0122 Brunswick Harbor Mod Study\Laboratory Testing\Geotech\Sedimentation Test\Settling Test Results 2-9-21.docx




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
SETTLING TEST REPORT

CLIENT: U.S. Army Corps of Engineers INCOMING SAMPLE NO.:_  ------

PROJECT:_Brunswick Harbor Modification Study BORING:_TB-B-07 SAMPLE:_ 3A, 3B, 4A, 4B

FILE NO.:_20-13-0122 ELEVATION: -31.3t0 -34.3 (MLLW) feet; O meters
LABORATORY IDENTIFICATION: 200122/TBB07

DATE SAMPLE DRILLED:_11/01/20 SAMPLE DESCRIPTION: Clayey sand with gravel (SC),

DATE TEST SET-UP: 01/04/21 with trace shell, gray

DATE REPORTED: 02/09/21 Sample scalped on U.S. Standard No. 4 sieve)

Water Content Fraction Passing No. 4 Sieve = 27.8 %

~ 120 + I I S(:ztltling Columlj Diameter: _2.54 cm
§ e 50 grams/iiter Initial Slurry Height: 100 _cm _
= ] . Initial Concentration: 50 grams/liter (wet mass basis)
z 100 o ©100 gramsfliter = Initial Concentration:_39 gramsl/liter (dry mass basis)
= 1% Final Settled Height: 6.2 cm
8 80 ® Test Duration:_3 days
& ] ° Final Concentration:_806 grams/liter (wet mass basis)
o . Final Concentration:_631 grams/liter (dry mass basis)
a 60 1 Y Final Settled Dry Density:_38.9 Ib/ft3
i . °
o 4
% 40 ] ° Time Top Down Time Bottom Up
W (minutes) (cm) (minutes) (cm)
© 20 .
5 1 PS 0 100 0 0.0
w o e T 2 99.5 0.25 0.7
0 50 100 150 200 250 300 4 95.8 05 11
TIME (minutes)
8 90.5 1 1.4
120 15 79.8 2 15
] 30 54.7 4 1.5

100 60 20.6 8 15
] : 120 13.0 15 15

360 10.0

60 1
] 460 9.4

80 1 \\ 240 11.0 30 14

1,440 6.9

HEIGHT OF SUSPENDED SEDIMENT (cm)

* oo

40 \
] 3,370 6.2
20
—C—0

— T —— T ———— T —— Initial Settling Velocity
1 10 100 1000 10000 ]
TIME (minutes) Vs: 1.3 cm/minute
Time Interval: 0-60 minutes

Comments:_ Wet Mass Retained on U.S. Std. No. 4 Sieve Fraction (grams) = 530.0
Wet Mass Passing U.S. Std. No. 4 Sieve Fraction (grams) = 1,554.0
Total Composite Sample Wet Mass (grams) = 2,084.0

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client.
Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of the test
report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked By: Date:
S:\Projects\2020\20-13-0122 Brunswick Harbor Mod Study\Laboratory Testing\Geotech\Sedimentation Test\Settling Test Results 2-9-21.docx




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
SETTLING TEST REPORT

CLIENT: U.S. Army Corps of Engineers INCOMING SAMPLE NO.:_  ------

PROJECT:_Brunswick Harbor Modification Study BORING:_TB-B-07 SAMPLE:_3A, 3B, 4A, 4B

FILE NO.:_20-13-0122 ELEVATION: -31.3t0 -34.3 (MLLW) feet; O meters
LABORATORY IDENTIFICATION: 200122/TBB07

DATE SAMPLE DRILLED:_11/01/20 SAMPLE DESCRIPTION: Clayey sand with gravel (SC),

DATE TEST SET-UP: 01/04/21 with trace shell, gray

DATE REPORTED: 02/09/21 Sample scalped on U.S. Standard No. 4 sieve)

Water Content Fraction Passing No. 4 Sieve = 27.8 %

__120 I I Settling Column Diameter: _2.54  cm
§ ] o 50 grams/iter Initial Slurry Height: _100 cm
E 100 4 100 grams/liter || Initial Concentration: 100 grams/liter (wet mass basis)
& ‘ Initial Concentration:_78 grams/liter (dry mass basis)
= 1% Final Settled Height: _12.2 cm
8 80 ® Test Duration:_3 days
& ] ° Final Concentration:_820 grams/liter (wet mass basis)
= - Final Concentration:_641 grams/liter (dry mass basis)
a ©0 1 Y Final Settled Dry Density:_39.6 Ib/ft3
i ] o
o 4
%@ 40 Ti ;
7 ] ° ime Top Down Time Bottom Up
EL) ] (minutes) (cm) (minutes) (cm)
= 20 ] ¢ 1 0 100 0 0.0
) i
w 451 1 4 o 2 99.6 0.25 2.0
0 50 100 150 200 250 300 4 98.3 05 27
TIME (minutes)
8 95.3 1 3.2
15 88.9 2 3.5
120 1
30 74.1 4 3.7

100 60 49.9 8 3.9
] : 120 34.7 15 3.9

60 1 460 19.6

80 ] \ 240 223
] \ 360 205

1,440 15.2

HEIGHT OF SUSPENDED SEDIMENT (cm)

* oo

40 1 \
] 3,370 12.2
20
i ‘0\‘
~0—o

— T —— T ———— T —— Initial Settling Velocity
1 10 100 1000 10000 .
TIME (minut Vs: 0.8 cm/minute
(minutes) Time Interval: 0-60 minutes

Comments:_Wet Mass Retained on U.S. Std. No. 4 Sieve Fraction (grams) = 530.0
Wet Mass Passing U.S. Std. No. 4 Sieve Fraction (grams) = 1,554.0
Total Composite Sample Wet Mass (grams) = 2,084.0

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client.
Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of the test
report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked By: Date:

S:\Projects\2020120-13-0122 Brunswick Harbor Mod Study\Laboratory Testing\Geotech\Sedimentation Test\Settling Test Results 2-9-21.docx




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
SETTLING TEST REPORT

CLIENT:___U.S. Army Corps of Engineers INCOMING SAMPLE NO.:_  ------

PROJECT:_Brunswick Harbor Modification Study BORING:_ TB-B-14A SAMPLE:_ 2A, 2B, 3A, 3B

FILE NO.:_20-13-0122 ELEVATION: -29.0 to -32.0 (MLLW) feet; O meters
LABORATORY IDENTIFICATION: 200122/TBB14A

DATE SAMPLE DRILLED:_10/24/20 SAMPLE DESCRIPTION: Clayey sand with gravel (SC)

DATE TEST SET-UP: 12/30/20 greenish-gray

DATE REPORTED: 02/09/21 (Sample scalped on U.S. Standard No. 4 sieve)

Water Content Fraction Passing No. 4 Sieve = 27.0 %

Settling Column Diameter: _2.54 cm

= 120 | | Initial Slurry Height: _100 cm
S ] e 50 gramslliter :n_itt_ia}lc(:ionce?trtz_itionégo qram/ls_tllite((r:I (wet mass I_:)a)lsis)
= . . nitial Concentration: grams/liter (dry mass basis
5 100 5. ® 100 gramsfliter _-— Final Settled Height: 5.45 cm
% ] Iy Test Duration:_2 days
w80 1 L Final Concentration:_917 grams/liter (wet mass basis)
a - Final Concentration:_722 grams/liter (dry mass basis)
Ué 60 ] ¢ Final Settled Dry Density:_44.6 Ib/ft3
wo $ . :
%@ 40 - Time Top Down Time Bottom Up
%) ] (minutes) (cm) (minutes) (cm)
L ]
© 20 4 T 0 100 0 0.0
I
°
2 2 99.9 0.25 15
I
0 50 100 150 200 250 300 4 99.7 0.5 1.7
TIME (minutes) 8 96.3 1 1.8
15 91.2 2 1.8
120
= ] 35 74.6 4 1.8
=100 5—0—0‘ 60 50.6 8 1.8
E ]
T \ 120 12.7 15 1.8
(@) 80 1 240 9.3
@ 1 \\\ 360 8.4
z %1 \\ 460 8.0
o
§ 20 1,440 6.5
E") 2,880 5.45
= J
5 20 1
o ] ‘.\‘
T ] ——e
0 L L AL A Initial Settling Velocity
1 10 100 1000 10000
TIME (minutes) Vs! 0.8 cm/minute

Time Interval: 0-60 minutes

Comments:__Wet Mass Retained on U.S. Std. No. 4 Sieve Fraction (grams) = 344.23
Wet Mass Passing U.S. Std. No. 4 Sieve Fraction (grams) = 1,284.6
Total Composite Sample Wet Mass (grams) = 1,628.8

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client.
Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of the test
report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked By: Date:
S:\Projects\2020\20-13-0122 Brunswick Harbor Mod Study\Laboratory Testing\Geotech\Sedimentation Test\Settling Test Results 2-9-21.docx




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
SETTLING TEST REPORT

CLIENT:___U.S. Army Corps of Engineers INCOMING SAMPLE NO.;_ ------
PROJECT:_Brunswick Harbor Modification Study BORING:_TB-B-14A SAMPLE:_2A, 2B, 3A, 3B
FILE NO.:_ 20-13-0122 ELEVATION:_-29.0 to -32.0 (MLLW) feet; 0 meters
LABORATORY IDENTIFICATION: 200122/TBB14A
DATE SAMPLE DRILLED:_10/24/20 SAMPLE DESCRIPTION:_Clayey sand with gravel (SP),
DATE TEST SET-UP: 12/30/20 greenish-gray
DATE REPORTED: 02/09/21 (Sample scalped on U.S. Standard No. 4 sieve)
Water Content Fraction Passing No. 4 Sieve = 27.0 %
Settling Column Diameter: _2.54 cm
= 120 | | Initial Slurry Height: _100 cm
S ] e 50 gramslliter Initial Concentration:_100 grams/liter (wet mass basis)
= b . Initial Concentration:_79 grams/liter (dry mass basis)
G 100 5. ® 100 gramsfliter _-— Final Settled Height: 11.8 cm
% ] Iy Test Duration:_2 days
m 80 b Final Concentration:_847 grams/liter (wet mass basis)
a Final Concentration:_667 grams/liter (dry mass basis)
W e ¢ Final Settled Dry Density:_41.2 Ib/ft3
i o
[a
8 40 1 . Time Top Down Time Bottom Up
U) . .
o (minutes) (cm) (minutes) (cm)
O 20
£ PS 0 100 0 0.0
) 1 )
% 0 +—r—1r-—r—4—"+—tr——++r+r 2 99.6 0.25 35
0 50 100 150 200 250 300 4 99.4 05 39
TIME (minutes)
8 97.2 1 4.1
120 - 15 93.3 2 4.2
= ] 30 84.1 4 4.2
(&) 4
= 100 -—0—.‘ 60 65.6 8 4.2
= 120 38.1
[a)
m 80 240 22.2
[a)
[ 363 18.0
2 60
g \\ 463 17.2
a 40 1,440 13.8
¢ 2,880 11.8
'_
5 20
E ] ~o—g
] ~0—e@
0 oo oo oo oo Initial Settling Velocity
1 10 100 1000 10000
TIME (minutes) Vs: 0.6 cm/minute
Time Interval: _ 0 - 60 minutes
Comments:_ Wet Mass Retained on U.S. Std. No. 4 Sieve Fraction (grams) = 344.23
Wet Mass Passing U.S. Std. No. 4 Sieve Fraction (grams) = 1,284.6
Total Composite Sample Wet Mass (grams) = 1,628.8
The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client.
Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of the test
report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked By: Date:

S:\Projects\2020\20-13-0122 Brunswick Harbor Mod Study\Laboratory Testing\Geotech\Sedimentation Test\Settling Test Results 2-9-21.docx




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
PARTICLE-SIZE ANALYSIS TEST REPORT

CLIENT: U.S. Army Corps of Engineers INCOMING SAMPLE NO.:
PROJECT:__ Brunswick Harbor Modification Study BORING:_BW-B-01
FILE NO.: 20-13-0122 SAMPLE:__ 2, 3 Composite
ELEVATION:_-29.5 to -32.5 (MLLW) X ft; O m
DATE SAMPLE RECEIVED:__ 11/24/20 LABORATORY IDENTIFICATION:
DATE TEST SET-UP: 01/15/21 SAMPLE DESCRIPTION:__Silty sand (SM), gray
DATE REPORTED: 02/09/21

TEST PROCEDURES

ASTM Standard D6913 [ Other: Water Content (%).___ 8.6 [coarse], 15.6 [fine]
Mass Dry Solids (grams):__177.50 [coarse], 297.71 [fine]

U.S. STANDARD SIEVE SIZE

. s 2 « 2 gz g g 8%%8
zz zZ- o s s s oS o o 3
o o -3 > =z =z z z 2 3 s s
100 b - < - - e -
90
80
£ 70
»
2 60
=
>
xr 50
o
>
0 40 1
id
1]
z
L 30 -
20
10
O T T T T
100 10 1 0.1 0.01 0.001
GRAIN SIZE (MILLIMETERS)
GRAVEL SAND ST CLAY
COARSE FINE COARSE MEDIUM ‘ FINE
—m— TOTAL GRADATION AS RECEIVED
—e— GRADATION FOR SEDIMENTATION RATE TESTS (SCALPED)
Soil Passing U.S. Standard Sieve (% dry mass basis)
Coarse . .
Gravel Sand Medium Sand Fine Sand
U.S. Sieve Size 3/4" 3/8" No. 4 No. 10 No. 20 No. 40 No. 60 [ No. 100 No. 140 No. 200
As Received 100 97.2 90.6 78.0 63.6 42.7 25.8 17.2 14.8 12.9
Scalped - - 100 86.2 70.3 47.2 28.5 19.0 16.4 14.3

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the
Client. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing
of the test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked By: Date:

S:\Projects\2020\20-13-0122 Brunswick Harbor Mod Study\Laboratory Testing\Geotech\Sedimentation Test\Sieve analysis report 2-9-21.doc



ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
PARTICLE-SIZE ANALYSIS TEST REPORT

CLIENT: U.S. Army Corps of Engineers INCOMING SAMPLE NO.:
PROJECT:___ Brunswick Harbor Modification Study BORING:_TB-B-02A
FILE NO.: 20-13-0122 SAMPLE: 5A, 5B, 6A, 6B Composite

ELEVATION: -26.2 to -29.2 (MLLW) ft; O m
DATE SAMPLE RECEIVED:__ 11/24/20 LABORATORY IDENTIFICATION:
DATE TEST SET-UP: 01/15/21 SAMPLE DESCRIPTION:__Sand with clay (SP- SC),
DATE REPORTED: 02/09/21 with shell, greenish-gray

TEST PROCEDURES

ASTM Standard D6913 [ Other: Water Content (%): 11.5 [coarse], 29.3 [fine]
Mass Dry Solids (grams): 168.55 [coarse], 271.03 [fine]

U.S. STANDARD SIEVE SIZE

. .2 2 « = g g g 8%%8
z z zz © S © ° S 5 o 9
» - g =y z z z z 2 2 =z g
100 Q
90 -
80 +
£ 70+
9]
2 60
=
>
x 50
a
>
@ 40
x
w
z
L 30
20
10 A
0 T T T T
100 10 1 0.1 0.01 0.001
GRAIN SIZE (MILLIMETERS)
GRAVEL SAND SILT CLAY
COARSE FINE COARSE MEDIUM ‘ FINE
—m— TOTAL GRADATION AS RECEIVED
—8— GRADATION FOR SEDIMENTATION RATE TESTS (SCALPED)
Soil Passing U.S. Standard Sieve (% dry mass basis)
Coarse . .
Gravel Sand Medium Sand Fine Sand
U.S. Sieve Size 1" 3/4" 3/8" No. 4 No. 10 No. 20 No. 40 No. 60 [ No. 100 No. 140 No. 200
As Received 100 99.1 95.1 88.7 76.3 58.9 38.4 245 13.7 10.9 9.8
Scalped - - - 100 86.4 66.7 435 27.8 15.5 124 11.1

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the
Client. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing
of the test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked By: Date:

S:\Projects\2020\20-13-0122 Brunswick Harbor Mod Study\Laboratory Testing\Geotech\Sedimentation Test\Sieve analysis report 2-9-21.doc



ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
PARTICLE-SIZE ANALYSIS TEST REPORT

CLIENT: U.S. Army Corps of Engineers INCOMING SAMPLE NO.:
PROJECT:___ Brunswick Harbor Modification Study BORING:_TB-B-07
FILE NO.: 20-13-0122 SAMPLE:__3A, 3B, 4A, 4B Composite

ELEVATION: -31.3t0 -34.3 (MLLW) ft; O m
DATE SAMPLE RECEIVED:__ 11/24/20 LABORATORY IDENTIFICATION:
DATE TEST SET-UP: 01/15/21 SAMPLE DESCRIPTION: Clayey sand with gravel (SC),
DATE REPORTED: 02/09/21 with trace shell, gray

TEST PROCEDURES

ASTM Standard D6913 [ Other: Water Content (%): 12.2 [coarse], 27.5 [fine]
Mass Dry Solids (grams):__470.49 [coarse], 269.22 [fine]

U.S. STANDARD SIEVE SIZE

2. 2 <« = g =9 g 8%g
z z z- ; ) ° S IS , o ©
® o -3 > z z z z 2z 22z
100 <
90
80
& 70+
[2]
% 60 -
=
>
r 50
a)
>
0 40
fid
w
z
L 30 A
20
10
O T T T T
100 10 1 0.1 0.01 0.001
GRAIN SIZE (MILLIMETERS)
GRAVEL SAND ST CLAY
COARSE FINE COARSE MEDIUM ‘ FINE
—=— TOTAL GRADATION AS RECEIVED
—8— GRADATION FOR SEDIMENTATION RATE TESTS (SCALPED)
Soil Passing U.S. Standard Sieve (% dry mass basis)
Coarse . .
Gravel Sand Medium Sand Fine Sand
U.S. Sieve Size 1" 3/4" 3/8" No. 4 No. 10 No. 20 No. 40 No. 60 [ No. 100 No. 140 No. 200
As Received 100 94.2 85.9 80.2 75.1 68.6 63.5 57.8 44.5 36.2 33.3
Scalped - - - 100 93.5 85.6 79.2 72.1 55.5 45.1 415

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the
Client. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing
of the test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked By: Date:
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
PARTICLE-SIZE ANALYSIS TEST REPORT

CLIENT: U.S. Army Corps of Engineers INCOMING SAMPLE NO.:
PROJECT:___ Brunswick Harbor Modification Study BORING:_TB-B-14A
FILE NO.: 20-13-0122 SAMPLE:__ 2A, 2B, 3A, 3B Composite

ELEVATION: -29.0 to -32.0 (MLLW) ft; Om
DATE SAMPLE RECEIVED:__ 11/24/20 LABORATORY IDENTIFICATION:
DATE TEST SET-UP: 01/15/21 SAMPLE DESCRIPTION: Clayey sand with gravel (SC),
DATE REPORTED: 02/09/21 greenish-gray

TEST PROCEDURES

ASTM Standard D6913 O Other: Water Content (%): 16.5 [coarse], 27.1 [fine]
Mass Dry Solids (grams):__293.13 [coarse], 289.97 [fine]

U.8. STANDARD SIEVE SIZE

sz =22 2 v - 8§ %8 -°°8
o~ -3 2 2z 2 2 2 2 g2z
100 - T - A .
90
80
£ 70
(2]
2 60
=
>-
x 50 -
fa)
>
D 40
o
L
z
L 30
20
10
O 1 1 1 1
100 10 1 0.1 0.01 0.001
GRAIN SIZE (MILLIMETERS)
GRAVEL SAND st CLAY
COARSE FINE COARSE MEDIUM FINE
—— TOTAL GRADATION AS RECEIVED
—@— GRADATION FOR SEDIMENTATION RATE TESTS (SCALPED)
Soil Passing U.S. Standard Sieve (% dry mass basis)
Coarse . .
Gravel Sand Medium Sand Fine Sand
U.S. Sieve Size| 1.5" 1" 3/4" 3/8" No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 140 No. 200
As Received 100 96.0 93.1 88.3 85.0 79.2 69.7 51.5 35.8 30.1 26.9 25.1
Scalped - - - - 100 93.3 82.1 60.7 42.2 35.5 31.7 29.6

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the
Client. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing
of the test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked By: Date:
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QUTLINE OF SEDIMENTATION-RATE TESTS AND PROCEDURES
South Atlantic Division Laboratory

1. DEFINITION. The Sedimentation-Rate test is an empirical test
that indicates the settleability of soil when dispersed in water
simulating the field conditions.

2. APPARATUS.
a. Balances, sensitive to 0.1 gram.

b. Glass bottom withdrawal sedimentation tubes having a
volume of 500 ml and calibrated in centimeters (see attached

sketch) .

c. Glass beakers with ml capacity.

d. Clock with second hand.

e. Backs to hold the bottom withdrawal tubes in upright
position while tests are in progress, preferably against a wall in
well lighted area.

f. Other apparatus required for water content determinations
(see Appendix I of EM 1110-2-1906).

3. PROCEDURES.

a. Thoroughly mix the moist sample as received in the
laboratory and separate approximately 100 grams of representative
material for moisture content determination. This same specimen
can also be used for Specific Gravity determination if desired.

b. If laboratory classification tests, e.g. grain size
analysis and Atterberg limits, are desired, approximately 100 grams
and 300 grams respectively, of representative material should be

separated for those tests.

¢. Prepare two specimens for the sedimentation-rate tests by
placing 25 grams and 50 grams, respectively, of moist material into
100 ml beakers. Add sea water, or other water representative of
the field environment, to completely submerge the specimens.

d. After the specimens have slaked in the sea water,
preferably overnight, wash each specimen into a bottom-withdrawal

tube.

e. Fill each tube to the 100 cm mark with sea water or other
water representative of the field environment. The tube containing
25 gms of moist material will therefore have an initial density of
50 grams/liter when it is uniformly dispersed. The tube containing
50 grams of material will likewise have an initial concentration of

100 grams/liter.



f. ©Seal the open end of the tube with the palm of the hand
and shake the suspended material about 2 minutes (depending on type
of material) to evenly disperse material throughout the tube.

g. Place the tube containing the dispersed material in an
upright position in a rack. This is time zero for the start of

observations.

h. Observe and record the height of the suspended sediment in
the tube at elapsed time intervals following a logarithmic pattern
(i.e. 1/4, 1/2, 1, 2, 4, 8, 16 min., etc.). This height of the
suspended sediment is interpreted to be the line of demarcation
between the sediment settling in the tube and "clear" water on top.
Since this is a subjective observation in many instances, it is
important that the same technician make the observations for all

tests.

i. cCcontinue to read and record the observations until a semi-
log plot of the "height of suspended sediment" versus log of time
indicates the slope of the sediment curve approaches the
horizontal. This usually occurs within 24 hours elapsed time.

j. When observations are completed, the tube may be emptied
and cleaned for future tests.

4. COMPUTATIONS.

Compute the "final" concentration of the sedimented material
in each tube based on its final height as follows:

Final
Concentration = __100 cm X the initial dispersed concentration.
gms/liter Final height

in cm

Note this concentration is based on the initial moist weight of
the specimen. Thus, to determine the concentration of the dry
solids, it must be corrected for the initial moisture content of
the material, determined on a companion specimen as indicated in

paragraph 3a above.

4. REPORTS.

a. Semi-log graphs of the observations for both the 50 and
the 100 gram/liter initial concentrations are shown on the same
graph for comparison. See examples attached.

b. Where applicable, separate companion reports of laboratory
classification tests should be prepared. See example attached.

Encls
1. Sketch
2 -3. Example Reports
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U. S. STANDARD SIEVE OPENING IN INCHES
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Reqn « No,

DEPARTMENT OF THE ARMY, SOUTH ATLANTIC DIVISION LABORATORY,

Work Order No,

CORPS OF ENGINEERS, ©11 SOUTH COBB DRIVE, MARIETTA, GEORGIA 30060

|
8

TIAE IN -MINUTES
0.1 0.2 0.5 1 2 5 10 20

50 100 200

500 1000 2000

'NOTES:

l i

1, Test specimens (50 gms/liter and k
100 gms/liter) suspended in sea water
(salinity about 10 ppT) in 100 cm
long botrtom withdrawal tubes.

—T7 1 2. Suspended sediment-time curves
represent the contact surface between |
the sediment still in suspension and |
71 the "clear' water on top at the
elapsed time indicated.

3. See gradation curve and other data .
on ENG Form 2087.
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APPENDIX G

UNCONFINED COMPRESSION TEST RESULTS



ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
INTACT ROCK CORE UNCONFINED COMPRESSION TEST REPORT

CLIENT: U.S. Army Corps of Engineers INCOMING SAMPLE NO.:

PROJECT:_Brunswick Harbor Modification Study BORING: BW-B-03  SAMPLE: _Core C1-TOP

FILE NO.:__20-13-0122 ELEVATION: -37.8 to -39.3 (MLLW) feet; (1 meters
LABORATORY IDENTIFICATION NO.:

DATE SAMPLE RECEIVED:_11/24/20 SAMPLE DESCRIPTION:_Gray sandy limestone

DATE TEST SET-UP:___01/09/21
DATE REPORTED:__ 02/09/21

Specimen Dimensions Initial Conditions Rate of Loading Time to Strain | unconfined | Young's | Mmodulus
- at | Compressive | Tangent i
. . Failure ; p 9 Ratio
H D H/D We Ya S N o (minutes) Failure | strength, | Modulus, | [Ex,/ o, (ult)]
(cm) | (cm) (%) | (b/ft%) | (%) | (cm/minute) | (%/minute) (%) | o.(ult) (Ib/in?) | Eso (Ib/fin?)
11.74 | 9.80 1.2 10.9 | 1233 | 82 0.1501 1.278 1.2 1.53 56 6.8E03 121
TEST PROCEDURES
ASTM Standard D7012 [Method C] and D4543
4.5 for specimen preparation
Air Temperature (°C): 21.0
Capping Material: 0 None
. & Lab-Stone
4.0
¢ . Comments:
- 0'
35 0 -
: IR SPECIMEN PREPARATION
3.0 . . Original Core Diameter (inch);___ 4.0
Specimen Sub-Cored for Testing:
%) O Yes
m ”s No
FE NE ‘ Specimen Side Straightness (Procedure S1)
n O . O Satisfies Criterion of < 0.020 inches
3 g O Does Not Satisfy Criterion:
; 2.0 Specimen Side Parallelism (Procedure P2)
< O Satisfies Criterion of < 0.43%

O Does Not Satisfy Criterion:
Specimen End Flatness (Procedure FP2)

15 - Specimen Capped — Not Applicable
O Satisfies Criterion of < 0.001 inches
O Does Not Satisfy Criterion
1.0 *
. Gs: 2.68 x] Assumed
O Measured
05
L FAILURE SKETCH
p
ST TT T 1
1
0.0 !
0.0 1.0 2.0 3.0 4.0 5.0 1

AXIAL STRAIN (%)

The test data and all associated project information presented here on shall be held in confidence and disclosed to other parties only with the authorization of the
Client. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing
of the test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Where: H = Specimen height; D = Specimen diameter; w. = Water content (ASTM D2216); ya = Dry density; S = Saturation; € = Vertical displacement rate;
Gs = Specific gravity; and Eso = Young's tangent modulus at 50%of unconfined compressive strength unless indicated otherwise.

Checked By: Date:
S:\Projects\2020\20-13-0122 Brunswick Harbor Mod Study\Laboratory Testing\Geotech\UC test\UC Test Results 2-9-21.docx




APPENDIX H

SPLIT TENSILE STRENGTH TEST RESULTS



Geolesting

EXPRESS

Client:

Ardaman & Associates, Inc.

Project: Brunswick Harbor

Location: Project No: GTX-313041
Boring ID: BW-B-03 Sample Type: cylinder Tested By: tim

Sample ID: Cores-2 Test Date: 01/12/21 Checked By: smd

Depth : 37.8-39.3 ft Test Id: 607843

Test Comment:

Visual Description:
Sample Comment:

Splitting Tensile Strength of Intact Rock Core Specimens
by ASTM D3967

Specimen Depth Test No Thickness (L), Diameter (D), Thickness to Failure Load (P), | Splitting Tensile Failure Type
in in Diameter Ratio Ibs Strength,
(L/D) psi
37.8-39.3 ft ST-1 1.63 3.9 0.42 519 52 1
Notes: Strain rate: 2.5%/min.

ASTM requires the thickness-to-diameter ratio (L/D) of each test specimen to be between 0.2 and 0.75.
The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs)




APPENDIX |

POINT LOAD TEST RESULTS



Geolesting

Client: Ardaman & Associates, Inc.

Project: Brunswick Harbor
Location: Project No: GTX-313041
Boring ID: BW-B-03 Sample Type: cylinder Tested By: tim

EXPRESS Sample ID: Cores-2 Test Date: 01/11/21 Checked By: smd
Depth : 37.8-39.3 ft Test Id: 607842
Test Comment: ---
Visual Description: -
Sample Comment: -—-
Axial Point Load Strength Index of Rock
Test No. Specimen | Diameter, | Thickness, Failure De, De, Is, F [s(50mm), |Generalized| Estimated
Depth in in Load (P), sq in in psi Correction |Compressive
Ibs psi Factor, K Strength,
psi
PLA-1 37.8-39.3 3.9 1.67 171 8.27 2.88 21 1.186 25 21 434
ft

Before

l\lll\!Nwlllml[llll‘lIIV||¥ll]ll\I‘lllll\ml”l\.\\l\
15 18 17

18 19 20 21 22 23 3 27 28 20

-] 7 ]
.umlmmA.numl.mﬁlunmmm\‘n|‘3\n‘m.I\|\ﬁ?l‘nv.nlmﬂﬂwmnﬂf!

After

Intact Material Failure

Notes:

The reported thickness (L) is the average of three measurements.

The reported diameter(D) is the average of three measurements.

De = the equivalent core diameter

Is = the uncorrected point load strength index

F = the size correction factor

Is(50) = the size corrected point load strength index

Generalized correction factor, K, used to estimate the compressive strength based on the specimen depth and ASTM D5731 Table 1.
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