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Executive Summary

This summary is presented for the convenience of the reader and is not intended as a substitute for
careful study of the data contained in this report.

1.

The objective of this exploration was to collect and summarize geotechnical data along the
proposed Port Access Road alignment. The SCDOT will provide these data as part of the design
build Request for Proposals to be issued at a later date. One boring was extended to a depth of
800 ft to obtain downhole geologic seismic data.

The project site is an urban, industrial area that has been developed for many decades.
Underground obstructions were encountered in some borings, and some project areas explored
are previously or currently contaminated hazardous materials sites.

Field exploration consisted of 84 borings and soundings taken to depths from 30 to 120 ft with
one of the borings drilled to a depth of 800 ft. Downhole and non-intrusive geophysical testing
was also performed. Intrusive exploration and testing included standard penetration test soil
borings, cone penetration test soundings, seismic cone penetration test soundings, Marchetti
dilatometer soundings, gamma and spontaneous potential logging, and P-S suspension logging.
Non-intrusive geophysical testing included Multi-Channel Analysis of Surface Waves and
Microtremor Array Measurements at five test locations.

Soil samples recovered from the field exploration were subject to laboratory testing including
basic and index property tests. Engineering property testing included consolidation, triaxial shear,
direct shear, resonant column, and torsional shear testing.

The project site is located within the outer Atlantic Coastal Plain Physiographic province. The
upper sediments are composed of Quaternary Period deposits of Recent to Pleistocene age and
underlain by Tertiary Period marl deposits.

Sandy soils consisting of artificial fills, clean dune sands, and clayey or silty terrace sands lie at the
surface over nearly all of the alignment. The sands are quite variable in thickness and
composition. Within the former naval base and along portions of I-26, these soils are mostly less
than 5-ft thick. Between Spruill Avenue and Shipyard Creek, the sands form nearly the entire
profile down to the marl, approaching 40 ft in thickness. The lower portions of these soils are
particularly variable, consisting in many cases of thinly to thickly interbedded loose sands, soft or
very soft silts and clays, and shell. Substantial portions of the alignment, particularly east of
Shipyard Creek within the grounds of the former naval base, are mostly underlain by very soft
alluvial or marsh silts that reach thicknesses as great as 60 ft. Similar soils are present within the
general area of the I-26 interchange. Elsewhere, these soft sediments appear to thin or become
absent. Depth to the upper contact of the marl varied from about 40 ft to deeper than 60 ft along
the alignment, with the deeper sections seeming to correspond to areas of deep, soft silts
referenced above.

Groundwater was encountered at a median depth of approximately 2 ft below the ground surface,
which corresponds to a median elevation of 7 ft-NAVD88.

The majority of the soils between the water table and the Cooper marl will be susceptible to shear
strength loss under seismic loading.

The global stability analyses of the embankments along most of the ramps indicate a factor of
safety (FOS) greater than 1.3 under static conditions. Most of the ramps have a FOS less than 1.1
under psuedo-static conditions. The yield acceleration ranged from 0.12 to 0.27g. Liquefaction
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stability analyses were beyond the scope of this project. Construction of Main Line 1D and the
Tidewater Road Access on the former Navy Base site will pose significant challenges. A
combination of staged construction, slope reinforcement, wick drains, and possibly other forms of
ground improvement will be useful to reduce long-term settlement, bearing capacity failures, and
global instability under embankments constructed on the former Navy Base.

10. Undercutting and subgrade reinforcement will help embankment construction along low-lying
portions of the ramps, particularly where they cross existing or formerly filled marshy areas.

11. Depending on the construction settlement, a combination of wick drains and surcharging may be
required for the bridge approach embankment at Ramp B near Station 58+20, Ramp C near
Station 58+42, Ramp G near Station 57+89, and all of Main Line 1D east of Shipyard Creek on the
former Navy Base to limit post-construction settlement to less than 5 in. Depending on the
construction schedule, the bridge approach embankment on the former Navy Base may require
some additional form of ground improvement to limit post-construction settlement.
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1.0 Introduction

1.1 Objectives of Exploration

The objective of this exploration was to collect and summarize geotechnical data along the proposed Port
Access Road alignment. The SCDOT will provide these data as part of the design build Request for
Proposals to be issued at a later date. Included in the proposed exploration is one 800-ft deep geologic
boring that will serve to improve the understanding of deeper geology in the Charleston area for
geotechnical earthquake engineering.

1.2 Site Description and Proposed Development

Planning for the project is in the preliminary stages, and as of the date of this report, there are no definite
distinctions between bridge and roadway sections. The proposed alignment was indicated on the map
provided to us by SCDOT and shown on a reduced size plot of the Test Location Plan Details presented as
Figure 1-1. The Test Location Plan is also presented full size in Appendix L. The alignment and test
locations are also shown in Figure 1-2 through Figure 1-7. Plans for the proposed development are not
final, though in discussions with Mr. Chris Gaskins of the SCDOT, we have developed the following general
understanding of the project elements. In addition, we have reviewed the roadway feasibility study
prepared by Parson Brinkerhoff and presented as part of the final project EIS in Appendix W ARFS and
Supplemental Report. This information was downloaded from www.porteis.com.

The project is located in North Charleston, South Carolina. The proposed Port Access Road will provide
direct access to the new container terminal under construction at the former Charleston Naval Base. The
northern end of the project along I-26 is near the North Meeting Street exit and continues to
approximately 1000 ft south of the Spruill Avenue exit. The proposed road will cross over North Meeting
Street, King Street Extension, and Spruill Avenue. The alignment then turns north as it parallels the
western boundary of the former Macalloy site and then crosses Shipyard Creek to connect to the former
Naval Base. A local access road will connect Bainbridge Avenue to the main alignment and will follow a
route along Shipyard Creek behind the Charleston Resource Recovery incinerator and behind a container
storage area.

Much of the proposed road consists of elevated structure that crosses I-26, several urban streets, two rail
lines, marsh areas, and Shipyard Creek. Although the final profile has not been established, we understand
that embankments up to 20 ft high could be necessary in some areas. No major cut areas are planned at
this time; therefore, off-site fill will be required to construct most embankments.
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The proposed alignment described above falls within an urban, industrial area that has been developed
for many decades. As such, currently or previously contaminated hazardous materials sites are located
within or near the proposed alignment. Specific hazardous materials sites on which the geotechnical
exploration was conducted included the former Naval Base, the Macalloy site, Solvay, and a former gas
station. Special measures and procedures as described in Sections 2.2 and 2.8 were implemented when
geotechnical explorations were conducted at the hazardous materials sites.
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2.0 Field Exploration

2.1 Summary

In addition to S&ME drill rigs, Soil Consultants, Inc. (SCI) of Charleston, South Carolina, and Mid-Atlantic
Drilling, Inc. (MAD) of Carolina Beach, North Carolina, provided drillers and rigs to complete the road and
bridge borings. A.E. Drilling, Inc. of Greenville, South Carolina, drilled the 800-ft deep geophysical boring.
Procedures typically used by S&ME and our sub-contract drillers to conduct geotechnical explorations are
outlined in the "Field Exploration Procedures” contained in Appendix II and further discussed in following
sections.

Soil Test Borings (labeled with an “SPT" suffix), electronic cone penetrometer soundings (labeled with a
"CPT" suffix), Marchetti dilatometer soundings (labeled with a “DMT" suffix), and bulk samples (labled Bulk
1 and 2) were performed during our exploration effort. Shear wave velocity measurements were made
using Multichannel Analysis of Surface Waves (MASW), MAM (Microtremor Array Measurements) and
seismic cone penetration tests (SCPT). The MASW arrays are labeled R-1 through R-5, and the SCPT
soundings are designated as such.

Other specialized field tests described in our proposal were also conducted, consisting of Gamma,
Spontaneous Potential, and Suspension logging. These specialized tests were only performed in boring B-
11GEO and were performed to develop a better understanding of the site's deeper geologic and seismic
response properties. S&«ME performed the Gamma and Spontaneous Potential Logging. Geovision, Inc.,
performed the suspension logging.

In general, borings expected to be in embankment areas were extended to a depth of 50 ft, and borings
expected to be in elevated structure areas were extended to a depth of 120 ft. The maximum depth of
penetration achieved at any test location (other than B-11GEO) was 120 feet. Discussion of the subsurface
conditions encountered is provided in subsequent sections of this report.

2.2 Field Engineering

The initial boring locations were chosen by SCDOT based on the proposed alignment and rig accessibility.
The coordinates for the borings were determined using the Microstation drawing provided by SCDOT. The
coordinates were confirmed by SCDOT, and then S&ME staked the borings in the field using a hand-held
Global Positioning System (GPS) unit with sub-meter accuracy. Coordinates are presented in TableI-1 in
Appendix L

Prior to mobilizing drill rigs to the site, utility locate tickets were obtained for all of the boring locations.
Staff engineers met utility locating personnel on-site as necessary. All borings were performed at least 3 ft
from marked utilities. Overhead and underground utilities are present along much of the proposed
alignment, including high-pressure natural gas and high-voltage overhead power lines.

Based on the initial boring locations chosen by the SCDOT, discussions with the SCDOT, and a review of
readily-available information concerning the initial boring locations by the SCDOT and S&ME, it was
determined that geotechnical exploration activities would be conducted at two sites (the former Naval
Base and the Macalloy site) which would require the implementation of additional environmental and
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health and safety measures. The means of implementing the additional environmental and health and
safety measures are described below.

Prior to mobilizing drill rigs to the former Navy Base, the SCDOT obtained a “"Charleston Naval Complex
LUC Area Construction Permit” (Construction Permit) on June 23, 2008 from the US Navy for the
geotechnical exploration. A copy of this permit is included in Appendix IV of this report. In addition,
S&ME prepared and submitted to the SCDOT for review the Environmental Work Plan for Geotechnical
Exploration — Charleston Naval Complex dated September 10, 2008 (EWP-CNC). This work plan provided
background information concerning areas of the former Naval Base on which geotechnical explorations
would occur (SWMU 9 and Building 661) and certain exploration methods such as procedures for
decontamination of exploration equipment and the containment, characterization, and disposal
procedures for cuttings/liquids excavated or generated during the geotechnical exploration, based on our
understanding of the Construction Permit. A copy of the Construction Permit was attached to the EWP-
CNC.

Prior to mobilizing drill rigs to Talluah Road on the Macalloy site, the SCDOT obtained City Encroachment
Permit No. 0969 (Encroachment Permit) on August 14, 2008 from the City of North Charleston for the
geotechnical exploration. A copy of this permit is included in Appendix IV of this report. In addition,
S&ME prepared and submitted to the SCDOT for review the Environmental Work Plan for Geotechnical
Exploration — Macalloy Site (Talluah Road) dated September 24, 2008 (EWP-Macalloy), which provided
background information concerning the Macalloy site and certain exploration methods such as
procedures for decontamination of exploration equipment and the containment, characterization, and
disposal procedures for cuttings/liquids excavated or generated during the geotechnical exploration,
based on our understanding of Encroachment Permit. A copy of the Encroachment Permit was attached to
the EWP-Macalloy.

Prior to mobilizing to both the former Naval Base and to Talluah Road, S&ME prepared a Health and
Safety Plan (HASP) for S&ME employees to follow while conducting the geotechnical exploration at the
two sites. The HASP included a description of the known existing site conditions as they may affect health
and safety, activities to be conducted at the sites, monitoring requirements, and levels of personal
protective equipment (PPE). A strong petroleum odor was detected in the upper 5 ft of B-18SPT, which
was located at a suspected former gas station outside of the two areas described above; therefore, the
HASP was amended to include the former gas station. S&ME employees followed the HASP during
geotechnical exploration at the former Naval Base, Talluah Road, and the former gas station.

S&ME staff professionals logged each of the SPT borings. During Phase 1 exploration from September
2008 through November 2008, SCDOT representatives met weekly on site with the S&ME field project
manager to discuss the previous week's activity and plans for the following week’s work. Draft boring logs
were provided to SCDOT at each weekly progress meeting. One meeting was held with SCDOT
representatives prior to Phase 2 exploration in February 2009.

2.3 Boring Access and Offsets

The borings were accessed using track, truck and rubber-tire ATV carriers, depending on the site
conditions. Borings B-2SPT, B-3SPT, B-66SPT, B31-SPT and B-38CPT required matting to access the
locations due to soft, wet ground. Boring B-34CPT was offset approximately 75 ft southwest because the
planned location was in a large inaccessible marshy area. Borings B-37SPT, B-29SPT ALT 1, B-42SPT ALT 1
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and B-43SPT ALT 2 were drilled using a barge-mounted rig in Shipyard Creek. Boring B-67SCPT was
abandoned after multiple attempts to access the location failed due to very soft ground and standing
water. Some other borings were offset minor distances (less than 5 ft) due to utilities, overhead trees,
power lines or unlevel ground.

24 Boring and Sampling Procedures

The following sections outline procedures used in boring and sampling of the site. Additional detailed
discussion of methods used follow in Appendix II.

Borings B-15CPT through B-18SPT, B-22SCPT through B-24DMT, and B-51-SPT ALT2 were all performed
in either asphalt or concrete paved areas. These locations were cored using either a drill rig or a coring
machine by S&ME, SCI, or a coring subcontractor. Upon completion the borings were first grouted,
backfilled with rock and sand, and then patched using asphalt coldpatch or concrete. The remaining
borings were performed in unpaved areas. The borings along I-26 were performed within existing SCDOT
right-of-way.

Temporary casing was installed for the borings in Shipyard Creek and borings B-11GEO and B-18SPT. All
of the borings were drilled using mud rotary wash procedures. Where possible, 24-hour ground water
level measurements were recorded for the SPT borings. For site access or safety reasons some of the
borings were grouted immediately upon completion, and 24-hour water levels were not recorded. The
water level, if recorded, is indicated on the individual boring logs. The water level indicated on the CPT
and DMT logs is the level recorded immediately after completion of the sounding, and in our experience
is relatively close to static ground water level at the time of exploration.

2.4.1 Standard Penetration Test Borings

Thirty-eight soil test borings were drilled by AE Drilling, Soil Consultants, Inc. (SCI), S&ME, and Mid-
Atlantic Drilling using a mud-rotary drilling procedure. The various rigs employed and their hammer type
and efficiency are presented on the individual boring logs and in Section 2.4.7. Standard Penetration Test
(SPT) testing and split-spoon sampling were performed every 2% ft in the upper 10 ft and 5-ft intervals
thereafter. Continuous sampling was performed in borings B-23SPT and B-11GEO from the ground
surface to an approximate Cooper Marl penetration of 10 ft to provide data for correlating CPT and DMT
data to soil types. The SPT testing and split-spoon sampling was performed in general accordance with
ASTM D 1586. Upon completion of the drilling, the soil samples were sealed in plastic jars and transported
to laboratories for further classification and testing.

In split-spoon sampling, a standard 2-in. O.D. split steel tube is driven into undisturbed soil at a select
depth using a 140-lb hammer falling a distance of 30 in. The number of blows required to advance the
sampler the last 12 in. of the standard 18-in. “drive” is recorded as the Standard Penetration Resistance
(N-value). The N-values are presented on the boring logs at the test depth, and provide an indication of
the relative density of granular materials and the strength of cohesive materials. The results of the SPT
borings are graphically presented on the boring logs in Appendix II.

In addition to the split-spoon samples, we obtained 41 undisturbed samples (Shelby-tube) (per ASTM D
1587) in selected cohesive strata. The Shelby-tube samples were collected in offset borings typically 3 ft
from the original boring location. The offset borings have an “A” designation. In undisturbed sampling, a
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thin-walled steel tube (i.e., a Shelby tube) with a sharp leading edge is pushed into undisturbed soil at a
select depth in the borehole to obtain relatively undisturbed samples of cohesive soils. Piston-type
samplers were used to recover the samples. The recovered undisturbed samples were cleaned at each
end, sealed with wax, capped, taped, and transported to laboratories for testing. Table II-1 in Appendix II
lists the borings where we collected Shelby tubes, the depth of the sample and recovery length, the soil
unit where the sample was collected, and the N-value at the sample depth.

Upon completion of each land boring, a tremie pipe was lowered to the bottom of the borehole and the
hole was grouted using a bentonite slurry. The barge-based, CME 550X, and D-50 borings used a Portland
cement/bentonite slurry to grout those boreholes. A Portland cement/bentonite slurry was also used to
grout boring B-11GEO. Grout logs for each boring are included in Appendix IL

242 Cone Penetration Test Soundings

We advanced 30 CPT soundings using truck or track-mounted rigs to hydraulically advance an
electronically instrumented cone penetrometer. During penetration, the tip resistance, pore-water
pressure, and sleeve friction were measured and recorded in general accordance with ASTM D 5778. The
method produces a nearly continuous record of information on subsurface conditions.

Cones with tip areas of 1.55 in.2 (10 cm?) and 2.33 in.2 (15 cm?) were used for testing, which correspond to
cone diameters of 1.44 in. and 1.75 in., respectively. For both cone sizes, pore-water pressure transducers
and porous filter elements are located directly behind the cone tip (u2 position). In addition, the cones
used for this exploration were instrumented with seismic sensors for measuring shear-wave velocity. A
legend with the CPT soil classification system and the logs of the cone testing are included in Appendix IL

At select elevations within soft clay strata, the advance of the cone penetrometer was halted and the rate
of pore-water pressure dissipation was measured. This dissipation test data can be correlated to the time
rate of consolidation for clay soils. The results of the dissipation testing, (i.e., pore-water pressures as a
function of time), are presented in Appendix II.

After each CPT sounding was completed, a tremie pipe was lowered to the depth of hole cave-in, and
bentonite slurry was used to grout the hole.

24.3 Seismic Cone Penetration Test Sounding

We performed shear wave velocity measurements in CPT soundings B-12SCPT, B-17SCPT, B-22SCPT, B-
34SCPT, B-44SCPT, B-60SCPT, B-67 SCPT, and B-73SCPT using a cone penetrometer instrumented with
geophones. The seismic cone penetrometer test (SCPT) measures the travel times of vibrations generated
by an impulsive force applied to the ground surface. For each measurement (at a depth interval of
approximately 3 ft), the travel time of the first arrival was determined and corrected for the horizontal
offset of the source. Interval velocities were calculated by dividing the distance between adjacent depths
by the difference in travel times. The SCPT data, in the form of interval velocity as a function of depth, are
presented in Appendix II.
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244 Marchetti Dilatometer Test Sounding

We performed six DMT soundings using the CPT rig to advance a specially designed, instrumented blade
(the dilatometer). During the DMT sounding, data (pressure measurements) were collected at 1 ft
intervals. DMT measurements consist of determining the pressure required to expand a membrane into
the surrounding soil. Dilatometer test measurements were performed in general accordance with ASTM D
6635. Soil samples are not collected in a DMT sounding; however, the dilatometer data is correlated to
numerous soil properties, including undrained shear strength, friction angle, and a stiffness modulus. The
DMT results and a legend of formulas and soil classification are presented in Appendix II.

2.4.5 Vane Shear Tests

S&ME conducted nine field vane shear (FVS) tests within Unit 2 (soft clay/silt) and 2A (marsh deposits on
naval base) soils in borings B-3A, B34A and B-40A. Tests were completed using a 3.625-in.-diameter Acker
tapered blade in a 4-in.-diameter borehole. Force readings were measured on a Dillon force gauge. FVS
tests were completed in general accordance with ASTM D2573-94. The results of the tests were corrected
using the chart and factors developed by Chandler (1988). FVS test results are provided in Appendix II.

2.4.6 Bulk Samples

As requested by SCDOT, we collected two bulk samples (identified as Bulk-1 and Bulk-2) from the
embankment near boring B-55SPT. Approximately 1.4 cubic feet of soil was recovered for each sample.
Standard proctor (ASTM D698) and consolidated undrained (CU) triaxial shear tests (ASTM D4767) were
performed on the samples. We also collected bulk samples from two local borrow pits for compaction and
direct shear testing. Samples were collected from Frazier Pit on Countyline Road and Austin Pit on
Sandhill Road.

24.7 SPT Hammer Calibration

The efficiency of the SPT hammers on the drill rigs was measured. Ten drill rigs were used to perform the
Standard Penetration Tests. Hammer energy transfer measurements were obtained in general accordance
with ASTM D4633 with a model PAK or PAX Pile Driving Analyzer™ (PDA) for all rigs. The PDA was used to
record and interpret data from two piezoresistive or piezoelectric accelerometers which were bolted to a
2-ft long NWJ, AWJ, or BW drill rod internally instrumented with two strain transducers. The
accelerometers and strain gages, which are mounted on opposing axes near the middle of the
instrumented rod, monitor acceleration and strain for each hammer blow.

The analyzer converts the data to velocities and forces, computing the maximum transferred hammer
energies and driving forces and stresses. All results are recorded and displayed in real time for each blow.

Nine of the ten drill rigs were manufactured by CME, and one was manufactured by Dietrich. All but two
of the rigs used automatic hammers to obtain SPT N-values. The rigs without an automatic hammer were
equipped with a safety hammer operated by a 7/8-in. hemp rope with two wraps over the top of the
cathead. We were informed that the revolutions per minute (rpm) of the drill rig engines while operating
the hydraulically powered automatic hammers was on the order of 1,800 rpm. In general, the total drill
rod lengths were about 30 to 60 ft while obtaining energy measurements. However, there were several
measurements obtained with drill rod lengths of about 90 to 110 ft. The N-values as observed S&ME
personnel during testing ranged from about 2 to 17. Mud rotary drilling methods utilizing NWJ, AWJ, or
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BW drill rods were employed to advance the boreholes to the desired sample depths. Once the sample
depth was reached, the drill rods and bit were removed from the borehole and the split-spoon and drill
rods were lowered to the top of the sample depth interval.

The SPT hammer energy testing is summarized in the Table 2-1 below, and more detailed results for each
rig and sampling depth are included in Appendix II on the SPT Energy Measurements Data Sheets. The
EFV method was used to determine the energy transferred to the drill rod, and this value was used to
compute the transfer efficiency.

Table 2-1. Summary of SPT Energy Measurements

CME 550 .
B-23A 9-30-08 Automatic / AW]J 80%
(S&ME ATV)
CME 750 .
B-11 10-7-08 Automatic / NWJ] 76%
(AE ATV)
CME 850 .
B-2 9-29-08 Automatic / BW 74%
(SCI Track)
CME 55 .
B-68 Alt1 | 9-22-08 Automatic / BW 56%
(SCI Truck)
CME 55 .
* 12-17-08 Automatic / BW 80%
(SCI Truck)
CME 45 Automatic /
* 12-17-08 76%
(SCI Gyrotrack) BW
CME 550
* 12-22-08 Safety @ 2 wraps / BW 65%
(SCI ATV)
Dietrich 50 B-63 2-19-09 Automatic/ AW]J 60%
CME 550 X .
** 10-30-08 Automatic/ AW]J 80%
(S&ME ATV)
CME 45
B-29 Alt1 | 10/17/08 Safety @ 2 wraps/ AW] 70%
(MAD Barge)

*SCI's CME 45 and 550 rigs were tested by SCI and reported to S&ME.
*S&ME CME 550X was tested on SCDOT project US 378 RBO Lynches River.

248 Refusal to Drilling Tools

The term “refusal” used in field notes and logs in this report means that the soils or underground
obstructions resisted further penetration by the rotary drilling process. The term “refusal” was not applied
to describe zero penetration by the split spoon sampler after 50 or more blows have been applied. The
only SPT borings to encounter initial refusal were B-3 and B-52A. An unmarked, abandoned water line
caused refusal of B-3. We suspect buried debris caused refusal of B-52A; however, we could not confirm
this. Both borings were offset and completed as planned.
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CPT or DMT refusal occurred when the reaction weight of the CPT rig was exceeded by the thrust required
to push the tip further into the ground. At that point the rig lifted off the ground. CPT sounding B-48CPT
encountered shallow refusal on buried debris and was offset approximately 10 ft. This location is near a
former Solid Waste Management Unit on the former Naval Base. After offsetting, B-48CPT reached its
target depth of 50 ft. Sounding B-30CPT, performed between Tidewater Road and Shipyard Creek,
encountered shallow refusal multiple times and was ultimately abandoned. We understand that Tidewater
Road was constructed using rubble fill and rip rap. CPT soundings B-8CPT, B-10SCPT and B-60CPT
encountered refusal at depths of 113 ft, 114 ft and 111 ft, respectively. These three CPT soundings all were
terminated in the Cooper Marl and likely refused on a cemented sand lens or phosphate lens within the
Marl.

The proposed alignment is within an urban, industrial area that has been developed for many decades. As
with all previously developed sites, underground obstructions such as buried debris, old foundations,
abandoned utilities, septic tanks, and other items will be encountered.

249 Surface Water Sampling

On December 3, 2008, S&ME collected four surface water samples (W#1 through W#4) from Shipyard
Creek. Sample W#1 was collected approximately 3,400 ft southeast of where the proposed Access Road
will cross Shipyard Creek. Samples W#2, W#3, and W#4 were collected where the proposed Access Road
crosses Shipyard Creek. Each surface water sample was collected directly into laboratory-supplied
containers. Upon collection, Aquatox Environmental Laboratory (Aquatox) analyzed each sample in the
field for pH by EPA Method 150.1. The remaining portions of each sample were transported to Aquatox's
facility for analysis of the following parameters:

¢ Chloride and Sulfate by EPA Method 300, and;
¢ Resistivity by Method SW846 EPA Test Method 9050.

The results of the surface water testing are included in the Laboratory Test Data Summary in Appendix II.

2.5 Surface Wave Surveys

2.5.1 Methodology

Shear wave velocity measurements can be obtained using either shear wave surveys such as crosshole and
downhole tests or surface wave surveys such as SASW, MASW, MAM, or ReMi™. Analysis of surface waves
(R-waves) can be used to determine shear-wave velocities (Vs) as surface waves are fundamentally similar
in behavior to shear waves (S-waves). In addition, the surface waves propagate to depths that are
proportional to their frequencies (i.e., dispersion). The surface waves are recorded at the ground surface
along a spread of low-frequency geophones. Recorded surface waves are transformed from time domain
into frequency domain, from which the phase characteristics of the surface waves can be determined. A
dispersion curve (a.k.a., phase velocity curve or slowness curve) is developed allowing the phase velocity
(Cf) of particular frequency waves to be calculated. The dispersion curve is then transformed into the
shear-wave velocity profile through a complex inversion and iterative processing.

To measure shear-wave velocities, S&ME typically performs MASW (Multi-Channel Analysis of Surface
Waves) and MAM (Microtremor Array Measurements) with non-linear array geometry, combining the
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dispersion curves from both tests prior to the inversion process. Performing both MASW and MAM
provides the greater depth of penetration associated with microtremor analyses (low frequency surface
waves) without sacrificing resolution at shallower depths from MASW (higher frequency surface waves). In
addition, our experience indicates using a combination of both methods to develop a shear wave velocity
profile is more accurate than using Refraction Microtremor (ReMi™) exclusively, particularly when the
ReMi™ array geometry is linear.

Depth of penetration using surface wave methods is mainly controlled by the shear properties of the
subsurface materials and frequency range of site surface waves (generated active or ambient passive).
Generally, penetration depth is greater for stiffer profiles as the signal does not attenuate as rapidly.
However, because very small strain is required to determine the shear properties, sometimes velocities of
very stiff materials (competent igneous or metamorphic rock) are difficult to obtain using traditional active
or ambient sources.

252 Field Testing

Both MASW and MAM were performed at five test locations (R-1 through R-5) on the site; however, only
the MASW testing yielded a dispersion curve suitable for inversion at Test Location R-4. The poor
coherence of the dispersion curves from MAM testing is likely a result of lower amplitude passive energy,
surface wave attenuation due to shallow soft soils, and a high velocity contrast. Accordingly, only results
of the MASW tests were used for velocity measurements at R-4.

The MASW and MAM tests were performed at the approximate locations shown on the Test Location
Plans. The MASW and MAM testing were conducted using the 16-channel Geometrics ES3000
seismograph and 4.5 Hz vertical geophones. For the MASW testing, the geophones were spaced in a
linear geometry at intervals of 5- and 10-feet and surface waves were generated by an 8-pound
sledgehammer striking a metal plate. All 16 channels were utilized in the MASW survey. In MAM testing
the source of the mirotremors cannot be accurately determined; therefore 2-dimensional array geometies
are preferred. Due to site space constraints, MAM testing was conducted using a linear array at Test
Locations R-1, R-2, R-3, and R-5. Therefore, a larger percentage of error is expected because a 1-
dimensional array geometry was utilized. MAM testing was conducted using the “L-shaped” array
geometry with geophone spacing of 30 feet at R-5; only 11 channels are utilized for this array. The
analysis was conducted using the OYO Corporation’s Seislmager/SW software (Pickwin v. 3.14 and
WaveEq).

Velocity measurements were obtained to depths of approximately 150, 145, 230, 48 and 115 feet at test
locations R-1, R-2, R-3, R-4 and R-5, respectively. At Test Location R-4, only the results of the active
surface wave data are included. The passive measurements produced erroneous results. Based on our
experience in the general vicinity of the site, velocity (and stiffness) increases with depth. The five separate
velocity profiles developed at each of the test locations are included in Appendix II.

2.6 Deep Boring with Geophysical Logging

2.6.1 Drilling and Sampling

Boring B-11GEO was drilled to a depth of 800 ft for purposes of obtaining deep compression and shear
wave data, as well as obtaining soil samples for resonant column and torsional shear testing. Beginning on
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October 6, the boring was advanced using mud-rotary methods to a depth of 400 ft. The hole was
continuously sampled to a depth of 58 ft using split spoons. The hole was then sampled every 5 ft starting
at a depth of 58.5 ft to a depth of 120 ft. Between a depth of 120 ft and approximately 251.5 ft, split
spoon samples were taken at 159.5 ft, 179.5 ft, 189.5 ft, 199.5 ft, 219.5 ft, 229.5 ft, and 239.5 ft.
Undisturbed samples (obtained either using the Pitcher barrel or direct push with a Shelby tube) were
taken at depths of approximately 129.5 ft, 169.5 ft, 209.5 ft, and 249.5 ft. After this depth, Pitcher barrel
sampling continued on 20-ft centers to an approximate depth of 351.5 ft. Sampling with the Pitcher barrel
was then performed at a depth of approximately 374.5 ft and then again at 400 ft. The hole was then
cored using a wire-line soil coring system to a depth of 500 ft, and then drilled out to a uniform 6-in.
diameter with mud rotary methods. Cores samples were generally stored in core boxes, although some
samples were wrapped in cheesecloth, waxed and protected in split-PVC tubes in order to preserve the
samples for further testing.

After the hole was completed to a depth of 500 ft on October 16th, Suspension Logging, Borehole
Gamma logging, and Borehole Spontaneous Potential logging were performed on October 17 after the
borehole was conditioned and the drilling tools were removed. Following review of the preliminary
geophysical test results, SCDOT decided to advance the borehole an additional 300 ft for the purpose of
obtaining deeper shear and compression wave velocity profiles. On December 8, 2008, mud-rotary drilling
continued to extend the hole from 500 ft to 800 ft. No samples were recovered from this interval;
however, the geophysical methods described above were used to log the hole on December 10. The
geophysical data available are included in Appendix II.

2.6.2 Geophysical Testing

Borehole geophysical logging involves the measurement of physical properties of the material
immediately adjacent to the drilled borehole. Probes that measure different properties are lowered into
the borehole to collect continuous or point data that is graphically displayed as a geophysical log. In
order to expedite data acquisition, a suite of logs are typically collected in each borehole. Specific
interpretations can be made based on numerous combinations of responses observed in several different
types of logs. For this project, borehole geophysics were used to obtain information primarily on lithology
and dynamic soil properties.

Gamma logs record the amount of natural gamma radiation emitted by the material surrounding the
borehole. The most significant naturally occurring sources of gamma radiation are potassium-40 and
daughter products of the uranium- and thorium-decay series. Clay- and shale-bearing rocks commonly
emit relatively high gamma radiation because they include weathering products of potassium feldspar
and mica and tend to concentrate uranium and thorium by ion absorption and exchange.

Spontaneous potential logs record potentials or voltages developed between the borehole fluid and the
surrounding rock and fluids. Spontaneous-potential logs can be used in the determination of lithology
and water quality. Collection of spontaneous-potential logs is limited to water- or mud-filled open holes.

S&ME performed the Gamma and Spontaneous Potential logging with Mount Sopris Instruments
geophysical logging equipment. The system consisted of a 4MXA-1000 winch and an MGX II logger
system configured with a polygamma probe, which includes the gamma and SP tools. The tools were
referenced from the top of casing, and then corrected for true ground surface. The results of the Gamma
and SP logging of B-11GEO are included in Appendix IL
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Shear and compression-wave velocity measurements were performed in Boring B-11GEO using
suspension logging. This method uses a 7-meter probe containing a source and two receivers. The probe
is lowered into the borehole, and at incremental depths, the source generates a pressure wave in the
borehole fluid. The pressure wave is converted to seismic waves (P and S) at the borehole wall. Along the
wall at each receiver location, the P and S waves are converted back to pressure waves in fluid. The
pressure waves are received by the geophones, which send the data to the recorder at the surface. The
elapsed time between arrivals of the waves at the receivers is used to determine the average wave
velocity.

The suspension logging was performed by Geovision using the OYO P-S Suspension Logger. Additional
details of the system, literature about suspension logging, and the results of the logging are included in
Geovision's report in Appendix IL

2.7 Site Survey Control

After the drilling was complete, the boring locations were surveyed by a licensed surveyor using a Dual-
Frequency GPS tied to the South Carolina Virtual Reference Station Network. The surveyed points have an
accuracy of + 0.33 ft horizontal and +0.07 ft vertical. The vertical datum is NAVD 88. The coordinates and
elevation of the borings are indicated on the individual logs and tabulated in Table I-1 in Appendix L. The
coordinates are presented in both latitude/longitude and South Carolina State Plane northing/easting.
The test locations shown on Figure 1-1 through Figure 1-7 are the surveyed as-drilled test locations.

2.8 Implementation of Environmental Work Plans

At the former Naval Base, Talluah Road (Macalloy site), and the former gas station, downhole exploration
equipment was decontaminated and drilling mud generated from standard penetration test borings was
contained in general accordance with the EWP-CNC and the EWP-Macalloy. The decontamination liquids
and drilling mud (investigative-derived waste, or IDW) were contained in a total of 22 steel, 55-gallon
drums; the drums were labeled and secured at each site. In coordination with Environmental Projects
Group, Inc. (EPG), a waste management contractor, and Republic Services, Inc. (Republic), EPG’s intended
disposal contractor, S&ME collected representative samples of the IDW and submitted the samples to
TestAmerica Laboratories, Inc. (TA) for analysis of various parameters (based on the site from which the
IDW was generated) to characterize the IDW for proper disposal. For the former Naval Base, Talluah Road
(Macalloy site), and the former gas station, summaries of the characterization samples collected, the
parameters analyzed, and the laboratory analytical results from TA are presented below. The TA laboratory
analytical reports are provided in Appendix IV. We will coordinate with the SCDOT and EPG to properly
dispose the IDW. In accordance with the US Navy Construction Permit, the US Navy will be notified of the
intended disposal of the IDW generated at the former Naval Base. We performed no environmental field
assessments of the sites; only characterization of IDW contained in the drums.

2.8.1 Former Naval Base

Twelve drums of IDW were generated during the geotechnical exploration activities at the former Naval
Base. Each drum was labeled indicating the contents and initially left in the area of the borings and
soundings. Because some of the boring/sounding locations were in areas that periodically flood during
high tides, S&&ME moved the 12 drums to a paved area near Building 661.
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On December 2, 2008, S&ME collected one grab sample of material from three drums of drilling mud and
one grab sample of water from one drum of decontamination water (for a total of four grab samples). The
grab samples were identified as CNC-CWS, CNC-661, CNC-TWR, and CNC-DECON-GRAB.

S&ME submitted the grab samples to TA for analysis of:

¢ Total Volatile Organic Compounds (VOCs) by EPA Method 8260B, including:

e 1,1-dichloroethene e trichloroethene

e 1,2-dichloroethane e vinyl chloride

e 1,2-dichloroethene (total) e 2-butanone

e Benzene e carbon tetrachloride
e chlorobenzene e chloroform

e cis-1,2-dichloroethene e tetrachloroethene

e naphthalene o

e methylene chloride (dichloromethane)

¢ VOCs by EPA Method 1311/8260B (Toxicity Characteristic Leaching Procedure, or TCLP),

including:

e 1,1-dichloroethene e vinyl chloride

e 1,2-dichloroethane e 2-butanone

e Benzene e carbon tetrachloride
e chlorobenzene e chloroform

e trichloroethene e tetrachloroethene

On December 2, 2008, S&ME also collected one composite sample of drilling mud from the nine drums
containing drilling mud and one composite sample of water from the three drums containing
decontamination water (for a total of two composite samples). The composite samples were identified as
CNC-MUD and CNC-DECON-COMP.

S&ME submitted the samples to TA for analysis of:

¢ Total Semivolatile Organic Compounds (SVOCs) by EPA Method 8270C, including:

e 2,4-dimethylphenol e hexachlorobenzene
e 2-chlorophenol e hexachlorobutadiene
e 2-methylnaphthalene e hexachloroethane

e 2-methylphenol (o-cresol) e nitrobenzene

e 4-methylphenol (p-cresol) e pentachlorophenol

e PAHs e pyridine

e 1,4-dichlorobenzene e 245-trichlorophenol
e 24-dinitrotoluene e 24.6-trichlorophenol

¢ SVOCs by 1311/8270C (TCLP), including:
e Cresols e nitrobenzene
e 14-dichlorobenzene e pentachlorophenol
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e 2A4-dinitrotoluene e pyridine
e hexachlorobenzene e 24,5-trichlorophenol
e hexachlorobutadiene e 24.6-trichlorophenol

e Hexachloroethane

¢ Total Metals by 6010B/7471A, including:

e Arsenic e Lead
e Antimony e Selenium
e Barium o Silver
e Cadmium e Mercury

e Chromium

¢ Metals by 1311/6010B/7471A (TCLP), including:

e Arsenic e Lead
e Barium e Selenium
e Cadmium o Silver
e Chromium e Mercury

The TA laboratory analytical report (Appendix IV) indicated that the concentrations of VOCs, SVOCs, and
metals in samples analyzed by TCLP were below the maximum concentrations for contaminants for the
toxicity characteristic listed in Table 1 of 40 CFR 261, indicating that drums did not contain waste material
exhibiting characteristics of hazardous waste (by toxicity). However, because the TA laboratory analytical
report indicated that the total concentrations of some parameters in the drilling mud samples exceeded
risk-based screening values for soil, the SCDOT, in coordination with the US Navy and the property owner,
may wish to dispose the waste material contained in the drums at a Subtitle D Landfill. Based on our
coordination with EPG, Republic has approved the disposal of the drums at the Broadhurst Landfill in
Georgia (Georgia EPD Permit No. 151-014D(SL). Because some of the drums contain water and drilling
mud that may have a high water content, the contents of the drums may require amendment prior to
disposal.

Other disposal options may be available for the contents of the drums following coordination with other
parties, including, but not limited to, the US Navy, the property owner, the South Carolina Department of
Health and Environmental Control (SCDHEC), the City of North Charleston, and the North Charleston
Sewer District (NCSD). Following coordination with and permission from the parties listed above, other
disposal options may include discharge of liquids into the NCSD's sanitary sewer system, discharge of
liquids into the City of North Charleston’s separate storm sewer system, or placement of the material near
the locations of the borings/soundings. At the time of this report the drums remain on site.

2.8.2 Talluah Road (Macalloy site)

Four drums of IDW were generated during the geotechnical exploration activities at Talluah Road (on the
Macalloy site). Each drum was labeled indicating the contents and left in the area of the borings and
soundings (within the City of North Charleston right-of-way).

On December 2, 2008, S&ME collected a composite sample of material from the three drums containing
drilling mud and a composite sample of water from the drum containing decontamination water (for a
total of two composite samples). The composite samples were identified as MAC-MUD and MAC-DECON.
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S&ME submitted the samples to TA for analysis of:

¢ Total Metals by 6010B/7196A/7471A, including:

e Arsenic e Lead

e Antimony e Manganese
e Barium e Nickel

e Cadmium e Selenium

e Chromium o Silver

e Hexavalent Chromium e Mercury

e Iron o

¢ Metals by 1311/6010B/7471A (TCLP), including:

e Arsenic e Lead
e Barium e Selenium
e Cadmium e Silver
e Chromium e Mercury

The TA laboratory analytical report (Appendix IV) indicated that the concentrations of metals in samples
analyzed by TCLP were below the maximum concentrations for contaminants for the toxicity characteristic
listed in Table 1 of 40 CFR 261, indicating that drums did not contain waste material exhibiting
characteristics of hazardous waste (by toxicity). However, because the TA laboratory analytical report
indicated that the total concentrations of some metals in the drilling mud samples exceeded risk-based
screening values for soil, the SCDOT, in coordination with the City of North Charleston, may wish to
dispose the waste material contained in the drums at a Subtitle D Landfill. Based on our coordination with
EPG, Republic has approved the disposal of the drums at the Broadhurst Landfill in Georgia (Georgia EPD
Permit No. 151-014D(SL). Because some of the drums contain water and drilling mud that may have a
high water content, the contents of the drums may require amendment prior to disposal.

Other disposal options may be available for the contents of the drums following coordination with other
parties, including, but not limited to, the City of North Charleston, the SCDHEC, and the NCSD. Following
coordination with and permission from the parties listed above, other disposal options may include
discharge of liquids into the NCSD's sanitary sewer system, discharge of liquids into the City of North
Charleston'’s separate storm sewer system, or placement of the material near the locations of the
borings/soundings. At the time of this report the drums remain on site.

2.8.3 Former Gas Station

Two drums of IDW were generated during the initial geotechnical exploration activities at the former gas
station. Each drum was labeled indicating the contents and left in the area of the borings and soundings.

On December 2, 2008, S&ME collected one grab sample of material from one of the drums of IDW. The
grab sample was identified as GAS-MUD-GRAB.
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S&ME submitted the grab samples to TA for analysis of:

¢ VOCs by EPA Method 1311/8260B (TCLP), including:

e 1,1-dichloroethene e vinyl chloride

e 1,2-dichloroethane e 2-butanone

e Benzene e carbon tetrachloride
e chlorobenzene e chloroform

e trichloroethene e tetrachloroethene

On December 2, 2008, S&ME also collected one composite sample of drilling mud from the two drums
containing IDW. The composite sample was identified as GAS-MUD-COMP.

S&ME submitted the composite sample to TA for analysis of:

¢ SVOCs by 1311/8270C (TCLP), including:

e Cresols e nitrobenzene

e 1,4-dichlorobenzene e pentachlorophenol
e 24-dinitrotoluene e pyridine

e hexachlorobenzene e 245-trichlorophenol
e hexachlorobutadiene e 24.6-trichlorophenol
e Hexachloroethane .

¢ Metals by 1311/6010B/7471A (TCLP), including:

e Arsenic e Lead
e Barium e Selenium
e Cadmium e Silver
e Chromium e Mercury

Additional exploration activities were conducted at the former gas station after our collection of IDW
characterization samples; four additional drums of IDW were generated. Each additional drum was labeled
indicating the contents and left in the area of the borings and soundings.

The TA laboratory analytical report (Appendix IV) indicated that the concentrations of VOCs, SVOCs, and
metals in samples analyzed by TCLP were below the maximum concentrations for contaminants for the
toxicity characteristic listed in Table 1 of 40 CFR 261, indicating that the two drums generated during the
initial exploration activities did not contain waste material exhibiting characteristics of hazardous waste
(by toxicity). Because the subsequent exploration was performed at the same general location of the initial
exploration, it is our opinion that the characterization of the two initial drums of IDW also adequately
characterizes the four drums of IDW generated during the subsequent exploration activities. Based on the
laboratory analytical results and the nature of the site (mostly paved), the SCDOT, in coordination with the
property owner, may wish to dispose the waste material contained in the drums at a Subtitle D Landfill.
Based on our coordination with EPG, Republic has approved the disposal of the drums at the Broadhurst
Landfill in Georgia (Georgia EPD Permit No. 151-014D(SL). Because some of the drums contain water and
drilling mud that may have a high water content, the contents of the drums may require amendment prior
to disposal.
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Other disposal options may be available for the contents of the drums following additional
characterization and coordination with other parties, including, but not limited to, the property owner, the
City of North Charleston, the SCDHEC, and the NCSD. Following coordination with and permission from
the parties listed above, other disposal options may include discharge of liquids into the NCSD's sanitary
sewer system, discharge of liquids into the City of North Charleston’s separate storm sewer system, or
placement of the material near the locations of the borings/soundings (provided the material does not
runoff the property during storm events). At the time of this report the drums remain on site.
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3.0 Laboratory Testing

S&ME's AASHTO accredited laboratory in Mount Pleasant, South Carolina (S&ME-MP) performed
laboratory testing on disturbed soil samples. Testing was performed to aid in the classification of soils
encountered in the test borings and to provide an estimation of typical engineering parameters for
encountered soils. In addition to the laboratory soil tests completed at the Mount Pleasant office, S&ME
arranged for soil testing services at the following AASHTO accredited laboratories:

S&ME - Richmond, Virginia (S&ME-RIC)

S&ME - Spartanburg, South Carolina (S&ME-SPG)
GeoTesting Express, Atlanta, Georgia (GTX)

Soil Consultants, Inc., Charleston, South Carolina (SCI)

* & & o

Testing was completed in general accordance with ASTM methodologies, where applicable. Table 3-1
summarizes the type and quantity of tests completed at each of the laboratories.

Table 3-1. Summary of Laboratory Test Quantity

Testing Laboratory
Total Number of
Laboratory Test Procedure S&ME-
S&ME-MP GTX SCI Tests
RIC
Natural Moist ASTM D 162 37 12 17 228
r istur:
atural Moisture 2916
. ASTM D
Atterberg Limits 121 32 12 17 182
4318
Grain Size Analysi ASTM D 157 39 5 11 212
rain Size Analysi
a e Analysis 2917
ASTM D
Wash 200 ---1 5 10 6 21
1140
i . ASTM D
Specific Gravity --- 5 7 7 19
854
Unit Weight -—- --- 14 12 7 33
ASTM D
Standard Proctor 2 --- --- -—- 2
698
. ASTM D
Organic Content 4 --- 7 6 17
2974
ASTM D
pH 30 30
4972
Resistivity ASTM G 57 30 --- --- --- 30
Electro Chemical Various 2 --- --- --- --- 303
Consolidated Undrained (CU) ASTM D
L --- 6 9 5 20
Triaxial 4767
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Unconsolidated Undrained (UU) ASTM D 4 5 6
Triaxial 2850
. ASTM D
Direct Shear --- --- --- 1 1
3080
— ASTM D
1-D Consolidation --- 6 9 7 22
2435

! Test not completed by corresponding laboratory.

2 Electro Chemical testing consisted of pH (EPA Test Method 150.1), resistivity (SW846 EPA Method 9050),
and sulfate and chloride content (EPA Test Method E300).

3 Electro Chemical testing completed by AquaTox of Summerville, South Carolina and CTL Group of
Columbia, Maryland.

In general, the laboratory testing can be divided into two categories: Index and Basic Property tests and
Engineering Property tests. Laboratory test results are provided in Appendix III. In addition to the Index
and Engineering property testing described above, Resonant Column and Torsional Shear (RCTS) testing
was performed on samples obtained from Boring B-11GEO. Further details on the types of tests
performed are presented in the following sections.

3.1 Index and Basic Property Testing

Index Property testing consisted of Atterberg limits, particle-size distribution, and natural moisture
content tests. When Atterberg limits and particle-size distribution tests were each performed on a sample,
the sample was classified in accordance with the both the Unified Soil Classification System (USCS) and
AASHTO. Basic Property testing consisted of specific gravity, unit weight, Standard Proctor compaction,
organic content, and electro chemical testing. Index and Basic Property test results are provided on the
Laboratory Summary Table in Appendix IIL.

3.1.1 Atterberg Limits

Atterberg limits tests were performed in general accordance with ASTM D 4318. The Atterberg limits test
determines the Liquid Limit (LL), Plastic Limit (PL) and Plasticity Index (PI) of fine-grained soils. The plastic
limit and liquid limit represent the moisture content at which a cohesive soil changes from a semi-solid to
a plastic state and from a plastic state to a liquid state, respectively. The Pl is the difference between the
LL and PL. The LL for each sample tested was determined using either the multi-point liquid limit method
(Method A) or the one-point method (Method B) per ASTM D 4318.

3.1.2 Particle-Size Distribution

Particle-size distribution was performed in general accordance with ASTM D 422 and D 1140. Soil samples
were sieved to determine the grain size distribution and/or the percentage of material finer than the No.
200 sieve (i.e,, silt and clay particles). For select samples, the material retained on the No. 200 sieve was
sieved using a full set of standard sieve sizes that included the following: 1/2 inch, 3/8 inch, No. 4, No. 10,
No. 20, No. 40, No. 60, No. 80, No. 100, No. 140, and No. 200.
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3.1.3 Natural Moisture Content

Natural moisture content tests were completed in general accordance with ASTM D 2216. The natural
moisture content is defined as the ratio of the weight of water present in the soil to the dry weight of soil.

3.14 Specific Gravity

Specific gravity (Gs) tests were completed in accordance with ASTM D 854. The specific gravity of soil
solids is defined as the ratio of the mass of a unit volume of soil solids to the mass of the same volume of
gas-free distilled water at 20°C. S&ME-RIC and GTX performed specific gravity tests in accordance with
Method A - Procedure for Moist Specimens per ASTM D 854. SCI performed specific gravity tests in
general accordance with Method B — Procedure for Oven-Dry Specimens.

3.1.5 Unit Weight Determination

Unit weight measurements were obtained on soil samples that were extracted from Shelby tubes. In
general, unit weights were determined by measuring the volume and weight of trimmed soil samples
obtained for strength and consolidation testing. The natural moisture content was determined for each
trimmed sample so that wet and dry unit weights could be calculated.

3.1.6 Standard Proctor Compaction

Standard Proctor compaction tests were performed in general accordance with ASTM D 698 Method A.
The Standard Proctor compaction test is used to determine the relationship between water content and
dry unit weight of compacted soils. Soils were compacted in a 4-inch mold with a 5.5-pound hammer
dropped from a height of 12 inches producing a compactive effort of 12,400 ft-Ibf/ft>.

3.1.7 Organic Content

Organic content tests were completed in general accordance with ASTM D 2974. The organic content is
defined as the ratio of the weight of organic material present in the soil to the dry weight of soil (mineral
matter).

3.1.8 Electro Chemical Classification

Electro chemical classification tests provide quantitative information related to the aggressiveness of the
soil or water conditions and the potential for deterioration of a foundation material. Electro chemical tests
include pH, resistivity, sulfate ion content and chloride ion content. AquaTox of Summerville, South
Carolina and CTL Group of Columbia, Maryland completed electro chemical testing on soil samples
collected from our test borings and water samples collected from Shipyard Creek. Electro chemical testing
was performed in general accordance with the following test methods:

¢ pH - EPA Test Method 150.1
¢ Resistivity — SW846 EPA Method 9050
¢ Sulfate and Chloride content — EPA Test Method E300
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Additionally, S&ME-SPG completed pH and resistivity on select soil samples obtained from the test boring
program in general accordance with ASTM D 4972 and G 57, respectively.

3.1.9 Geological Classification

Geologic classification testing was performed on 20 samples from Boring B-11 by Dr. Michael Katuna,
formerly with the College of Charleston. Geologic classification was based on detailed sedimetological
laboratory analysis and biostratigrahic analyses were not performed. Further details of the geologic
classification methods and results are presented in the report included in Appendix IL

3.2 Engineering Property Testing

Engineering Property tests consisted of one-dimensional consolidation, Unconsolidated-Undrained
triaxial, Consolidated-Undrained triaxial, and direct shear. Engineering Property test reports are provided
in Appendix III. A summary of compressibility and strength tests results are provided in the following
sections.

3.2.1 Consolidation Tests

One-dimensional consolidation tests were completed on samples trimmed from three-inch-diameter tube
samples collected during the subsurface exploration. Testing was completed in general accordance with
ASTM D 2435. Consolidation testing consists of loading an approximately 1-inch thick soil specimen
confined in a rigid ring and measuring the resulting displacement as a function of time. Filter paper and
machine deflection corrections were applied to the test data. This correction accounts for an increase in
deflection at each load due to the compressibility of the filter paper and the machine. Compression Ratio
(CR) was interpreted from the virgin compression portion of the strain versus log of effective stress plot.
Recompression Ratio (RR) was interpreted from the final unload portion of the strain versus log of
effective stress plot. The coefficient of consolidation, c,, was interpreted using Taylor's method. The
preconsolidation pressure was determined using Casagrande’s method. A summary of compressibility
parameters with respect to S&ME's interpreted subsurface soil units is provided in Table 3-2.

Table 3-2. Range of Compressibility Results

. . Compression = Recompression Coeffi?ienf of O\fer .
Soil Unit No. of Tests Ratio. CR Ratio. RR Consolidation, Consolidation
¢ ‘ cv (ft2/yr) Ratio, OCR
1C 0.29 0.065 0.9-482 1.0
1B 0.25-0.48 0.035-0.074 0.3 -1195 06-15
2B 0.095 0.003 8.5-855 3.6
2C 0.17-0.59 0.017 - 0.072 0.5 -3865 1.0-54
3 0.24 0.059 0.5-159%4 54
4 0.13-0.14 0.027 - 0.03 8.8-756.9 43-56
5 0.16-0.28 0.008 - 0.07 5.6 - 37204 35-10
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322 Unconsolidated-Undrained Triaxial Tests

Unconsolidated-Undrained (UU) triaxial shear tests were completed on samples trimmed from three-inch-
diameter tube samples collected during the subsurface exploration. Testing was completed in general
accordance with ASTM D 2850. A membrane correction was applied to the test data due to the relative
softness of the clay compared to the membrane used. This correction accounts for an increase in deviator
stress caused by the additional membrane confining pressure. The point of failure selected by S&ME for
each specimen corresponds to the maximum principal stress difference (maximum deviator stress)
attained during the performance of the test. S&&ME interpreted a best-fit failure envelope using the Mohr
stress circles at failure for the three specimens. A summary of total stress strength parameters with respect
to S&ME's interpreted subsurface soil units is provided in Table 3-3.

Table 3-3. Range of Total Stress Strength Parameters

Soil Unit No. of Tests Shear Strength, Su Friction Angle, ¢
(psf) (degrees)
1B 4 90 - 460 0
2C 2 970 - 1130 0

3.2.3 Consolidated-Undrained Triaxial Tests

Isotropically Consolidated-Undrained (ICU) triaxial shear tests with pore pressure measurements were
performed in general accordance with ASTM D 4767. During the ICU test, the sample is back-pressure
saturated during the consolidation stage prior to loading. This allows meaningful measurement of the
pore pressure response during loading and results in effective stress strength parameters. Each test series
consisted of testing three specimens (from the same Shelby tube) at three different consolidation stresses.
As with the UU triaxial tests, a membrane correction was applied to the ICU test results for each of the
samples. Filter strips were used by GTX, as needed, to decrease the time required for testing. A filter strip
correction was not applied to the ICU tests, as the error in principal stress difference due to the strength
of the filter-paper strips did not exceed 5%.

Generally, the point of failure selected by S&ME for each specimen corresponds to the maximum principal
stress difference (maximum deviator stress, opmax) attained during the performance of the test. In three
cases we used limiting strain (g1) criteria to select the point of failure because the maximum deviator stress
was observed at 15% strain. In most cases, S&ME interpreted a best-fit failure envelope using the Mohr
stress circles at failure for the three specimens. A summary of effective stress strength parameters with
respect to S&ME's interpreted subsurface soil units is provided in Table 3-4.
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Table 3-4. Range of Effective Stress Strength Parameters

Soil Unit No. of Tests Apparen:}i(f))hesion, c Fric?;’:gitf)le/ ¢'

1A 2 0 35-36
1B 5 0-2 18- 34
2B 1 0 33

2C 3 0-4 22 - 35
3 1 0 34

4 3 0-5 23-36
5 5 0-6 36-38

3.24 Direct Shear

One direct shear test was completed on a bulk soil sample collected from the Frazier borrow pit off of
County Line Road in Ravenel, South Carolina. The direct shear test was performed in general accordance
with ASTM D 3080. The test consists of consolidating a sample within a square shearing box with a
predetermined normal stress. After the sample is consolidated, one frame of the shearing box is displaced
relative to the other frame at a constant rate. The direct shear test provides a relatively rapid
determination of consolidated drained strength parameters. In general, test results indicate an apparent
cohesion, ¢', of 0 psf and an effective friction angle, ¢', of 37 degrees.

3.3 Resonant Column and Torsional Shear Testing

Three undisturbed samples from Boring B-11GEO were subjected to RCTS testing. We arranged for Fugro
Consultants, Inc. of Houston Texas to perform the testing. Tests were performed on samples form the
following three depths:

¢ 131.8ft, Ashley Formation of the Cooper Group
¢ 2497 ft, Harleyville Formation of the Cooper Group
¢ 439.0 ft, Williamsburg Formation of the Black Mingo Group, Lower Bridge Member

Results of the testing are presented in the report from Fugro presented in Appendix IL
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4.0 Site and Subsurface Conditions

4.1 Site Conditions

S&ME's assessment of the geotechnical conditions began with a reconnaissance of the topography and
physical features of the site. The general shape and approximate plan dimensions of the site are indicated
Figure 1-1 and described below. The setting of the site in terms of its location relative to the principal
road or street in the site area and any secondary or cross streets is also described.

The northern end of the project along I-26 is near the North Meeting Street exit and continues to
approximately 1000 ft south of the Spruill Avenue exit. The proposed road will turn east and cross over
North Meeting Street, King Street Extension and Spruill Avenue. The alignment then turns north as it
parallels the western boundary of the former Macalloy site and then crosses Shipyard Creek to connect to
the former Naval Base. The site is located in developed urban and industrial areas. In addition to crossing
several urban streets, the alignment also crosses two rail lines.

The Ashley River is located within a %2 mile of I-26 to the west, and several marshes from the Ashley River
extend up to I-26. Some of these marshes were likely filled over during the construction of the interstate.
Shipyard Creek, which connects to the Cooper River, lies between the former Naval Base and the former
Macalloy site. The proposed alignment will cross Shipyard Creek where the channel is approximately 40 ft
wide, with marshes to the east and west of the creek channel. Most of the alignment that falls within the
former Naval Base is located in a marshy, soft ground area.

4.2 Regional Geology*

The subject site is located within the Ashley-Cooper River Sub-Basin of the lower Atlantic Coastal Plain
Physiographic Province. Coastal Plain deposits generally consist of poorly- to well-consolidated sediments
which include gravel, sands, silts, clays, limestones and other sedimentary rocks. Due to regional tectonics,
Oligocene and older deposits of the Coastal Plain form a wedge shape block that increases in thickness
from an edge along its northwestern border, the Fall Line, to a thickness on the order of 2500 ft below
land surface near Charleston. Pre-Cretaceous basement metamorphic rocks are overlain, in ascending
order, by the Middendorf, Black Creek and PeeDee Formations of the late Cretaceous period, and the
Black Mingo, Santee Limestone and Cooper groups of the Tertiary Period.

In the shallow subsurface, there are a series of Holocene- to Quaternary-age coastal terraces that parallel
the Atlantic Ocean and mark temporary high stands of the ocean during long term recession of the sea
level over the last several million years. Up to nine distinct terraces have been mapped in the South
Carolina coastal plain on the basis of surface elevation. The Charleston area is dominated topographically
by the three youngest terrace systems, ranging from recent to late Pleistocene in age. Transgressions of
the Atlantic Ocean during the post-Oligocene have extensively reworked each previously deposited unit,
producing a mosaic of small remnants of Miocene through Pleistocene-age units situated more
commonly side-by-side than in superposition.

1 Stohl, Norman F. and Owens, James P. “Cretaceous Stratigraphy of the Carolina Coastal Plain” in Geology of the
Carolinas. Horton, J. Wright Jr. and Zullo, Victor A. Editors. University of Tennessee Press, 1991.
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S&ME performed an 800-ft deep geologic boring (B-11GEO) near I-26 to provide information on the
geologic column at the site. Recovered samples and geophysical data from the upper 500 feet of the
boring were evaluated by Dr. Michael Katuna formerly of the Dept. of Geological Sciences at the College
of Charleston. The geologic sequence revealed in the upper 500 feet of Boring B-11GEO extends through
most of the Tertiary column and 50 ft into the Rhems Formation, the uppermost formation of the Black
Mingo Group. Further evaluation of the geophysical indicates the Rhems Formation continues to the
termination depth of the boring (800 ft).

4.2.1 Surface Sediments

Each terrace is comprised of barrier beach, backbarrier, marine shelf, and river terrace facies. These units
were formed during interglacial periods where sea levels were much greater than at present due to
melting of polar icecaps. The northern and western portions of the alignment, near I-26, has been
mapped as the outcrop of the beach barrier facies of the Princess Anne terrace (Colquhoun2 ) or "Q2"
terrace (McCarten®) laid down approximately 100,000 years ago. Areas to the south and east, including
the naval base, are mapped as the Silver Bluff or “Q1" terrace, laid down between 30,000 and 70,000 years
ago. In addition, large areas mapped as “Q1" by McCarten also consist of freshwater stream and swamp
deposits (Holocene to Pleistocene -Wisconsinan glacial age); peat and muck accumulating along
imponded stream courses; and made ground filled in during development of the Charleston metropolitan
area and port since 1700.

Recovered soft clays encountered at depths of in Boring B-11GEO were evaluated by Dr. Katuna as part of
the Wando Formation laid down approximately 70-130,000 years ago. The Wando Formation typically
underlies the Princess Anne terrace surface at altitudes below 20 feet. The unit is up to 35 feet thick.
Samples contain disseminated organic material and terrestrial vertebrate fossils which indicate formation
in estuarine to fluvial environments. The dynamic nature of scouring and redeposition occurring during
formation of this zone is apparent from frequent variations in composition from clays to sands to silts to
highly-layered combinations of all three within short horizontal distances in the borings. In places these
materials are covered by modern swamp deposits up to 10 feet thick. West of I-26 are remnants of
younger Pleistocene terrace sands and clays which for purpose of this report been included with the
discussion of the Wando Formation. The erosional contact between these soils and the underlying Cooper
Group soils is often defined by several inches of coarse grained sand, black phosphate pebbles, and worn
and rounded bones and sharks’ teeth.

422 Cooper Group or Cooper Marl

Surface sediments are unconformably underlain by the formations composing the Cooper Group or
Cooper Marl. These Tertiary-age marine sediments were laid down over several periods ranging from 20
million to 30 million years ago. On the basis of the 800-ft deep boring we drilled (B-11GEO), the total
thickness of the Cooper Group at the project site is approximately 240 ft. As defined by Boring B-11GEO,
the Cooper Group consists of, in descending order, approximately 120 feet identified as the Ashley

2Colquhoun, D. J. “Terrace Sediment Complexes in Central South Carolina,” Atlantic Coastal Plain Geological Association
Field Conference Guidebook, Columbia, SC, 1965.

3 McCarten, L., E. M. Lemon, Jr. and R. E. Weems, "Geology of the Area Between Charleston and Orangeburg, South
Carolina,” US Geological Survey Miscellaneous Investigations Series I-1472, 1984.
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Formation (upper Oligocene) underlain by the Harleyville Formation (upper Eocene) also approximately
120 feet thick. An intermediate formation termed the Parkers Ferry Formation is considered to be absent
at the location of Boring B-11GEO.

Local geologic mapping also describe thin erosional remnants of late-Oligocene to Miocene-age marl
units termed the Chandler Bridge, Edisto, Marks Head or Goose Creek formations“. These sediments occur
as erosional remnants of limited thickness and lateral extent on top of the Cooper Group. Similar in
appearance to the Cooper Group, they are often inadvertently included as part of the Cooper Marl.

The different formations of the Cooper Group are associated with various depositional environments and
were laid down at different times; however, for practical engineering purposes, all of the formations of the
Cooper Group have been historically referred to as the Cooper Marl. Depth to marl within a given region
often varies considerably, ranging from as shallow as 20 feet to as much as 120 feet or more below the
surface, reflecting scouring of the upper surface of the marl and redeposition of new sediments in the
scour channels over geologic time.

The Cooper Marl is described as a phosphatic limestone consisting of calcium carbonates (approximately
60-75%), quartz sand (app. 5-25%), clay (app. 10-30%), phosphatic sand and pebbles (app. 1-5%), and
small amounts of glauconite, shell hash and mica. Its color ranges from pale green to yellowish-gray to
olive brown, becoming lighter when dried. Geotechnically, the Cooper Marl typically classifies as a lightly-
to moderately overconsolidated, high-plasticity, sandy silt or clay, but can also be classified as a silty sand.

4.2.3 Santee Limestone

Immediately underlying the Cooper Group is approximately 40 feet of fairly well consolidated, fine-
grained clayey or cherty limestone termed the Cross Member of the Santee Limestone. The Cross Member
extends between depths of 290 feet and 330 feet in Boring B-11GEO. The Cross Member of the Santee
Limestone is a widespread unit in Dorchester, Berkeley, Charleston, and southern Orangeburg Counties.
Conflicting biostratigraphic results have been reported; the Cross has been assigned both a middle
Eocene age and a late Eocene age, laid down approximately 35-40 million years ago. An underlying
formation termed the Moultrie Member is either absent or not identifiable.

424 Williamsburg Limestone

The Williamsburg Limestone consists of the Chicora Member from 330 feet to 395 feet and the Lower
Bridge Member from 395 feet to 450 feet. The unit is relatively heterogeneous in composition. The
Chicora Member consists of approximately 20 feet of gray, shelly limestone underlain by about 45 feet of
light gray calcareous sandstone. The underlying Lower Bridge Member is a fossiliferous, sandy glauconic
mudstone that is sometimes correlated to the underlying Rhems Formation. Both formations are Upper
Paleocene in age laid down approximately 55 million years ago.

4 Weems, R. E., and Earl M. Lemon, Jr., “Geology of the Cainhoy, Charleston, Ft. Moultrie, and North Charleston Quadrangles,
Charleston and Berkeley Counties, South Carolina,” US Geological Survey Miscellaneous Investigations Series I-1935, 1993.
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4.2.5 Rhems Formation — Black Mingo Group

The Rhems Formation of the Black Mingo Group consists of gray silty clays, muddy sands, mudstones, and
minor calcite-cemented, shelly sands of marine origin. This formation was identified between depths of
450 and 800 feet in Boring B-11GEO, but may likely extend much deeper depending on interpretation of
geophysical data. The Rhems Formation is is apparently the product of rapid sediment accumulation
during a short period of time in the early Paleocene approximately 60-65 million years ago.

4.3 Stratigraphy

Recovered samples and field boring logs were reviewed in the laboratory by the geotechnical engineer.
Finished SPT Boring Logs, CPT and DMT Logs and other field data are assembled in Appendix II. The
borings and soundings generally encountered nine soil units and general characteristics if the units are
summarized in Table 4-1:

Unit 1A — Artificial Fill

Unit 1B — Holocene Marsh Deposits East of Shipyard Creek
Unit 1C — Holocene Marsh Deposits West of I-26 Alignment
Unit 2A - Recent to Pleistocene "Barrier” Sands

Unit 2B —Fossiliferous Shell Sand and Clay

Unit 2C - Pleistocene Clays and Silts

Unit 3 - Pleistocene Lower Sands and Clays

Unit 4 - Undifferentiated Miocene or Younger Marls

Unit 5 - Oligocene Ashley Formation (Cooper Group) Marl

® & & 6 O O o o o
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Table 4-1. Summary of Soil Units

Geologic . - . Dry Remolded
Soil Description Moisture . Remarks
Strata Strength Behavior
ARTIFICIAL FILL - Placed during In areas fills are believed to
revious site construction -typicall Low to Typically non- contain foreign objects and
Fill P ] typ. Y Varies Varies Varies Varies yp y. ] an o)
no documentation of compaction or Moderate cohesive materials such as stone, gravel,
engineering control is available.. slab and other debris.
Low strength, highly
HOLOCENE MARSH DEPOSITS — o )
] compressible, impervious.
Located east of Shipyard Creek Lenses .
L Surcharging necessary to
within the naval base. Max. depths MH of SM WOR to None to . .
Saturated Mucky consolidate materials before
60 feet. Very soft, normally ML and WOH Low )
. . construction. Secondary
Holocene consolidated to underconsolidated shell .
it compression must be
Deposits Sifts. .
P considered.
HOLOCENE MARSH DEPOSITS — Highly compressible,
Generally west of I-26 and within impervious. May have been
. MH CL WORto | Saturated; | None to . . .
gore area of interchange. Max. . Mucky partially undercut during earlier
ML CH WOH organic Low .
depths of about 10 feet. construction in some areas.
Mostly clean sands with an
RECENT- PLEISTOCENE "BARRIER” N >10 .
. . . elastic modulus of 300 to 600
SANDS - Sand barrier facies of the ML bpf Dry to Cohesionless . )
. SM, SP None . ksf. Soils underwent widespread
Pleistocene Wando Fm. & isolated areas of CL Qc>30 wet to sl cohesive ] o
) liquefaction in 1886 Charleston
Coastal Silver Bluff Terrace. tsf
earthquake.
Plain
N . Relatively highly layered, rapidly
Terraces FOSSILIFEROUS SHELL SAND AND ) Cohesionless D
T ) ) SM MH ranges Typically None to draining with OCR 2.5 to 4.
CLAY — thin, highly variable tidal or to weakly . .
. . . ML SP from0 | Saturated Low . Some samples contain organic
river deposited sediments cohesive .
to 3 bpf material and shell.
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PLEISTOCENE CLAYS AND SILTS -

Preconsolidated to 2.5 to 4

times present overburden

to HCI.

soft, fine grained soils of Wando MH Slightly to stress. Typically can support
Fm or younger but in place for ML CH 1-3 Saturated Low moderately light surface loads, moderately
) sufficient time to have become cohesive compressible to highly
Pleistocene slightly preconsolidated. compressible under
Coastal
embankments.
Plain
PLEISTOCENE LOWER SANDS AND
Terraces
(cont) CLAYS - Lower clay-sand to sand N Contact with underlying marls
facies of Wando Formation, forms SM L ranges None & Slightly to consists of a layer of coarse
one to
scouring surface on top of SC H from 10 | Saturated L moderately sand, containing shell,
. ow
underlying marls. Color is dark gray, to 50 cohesive phosphate nodules, fossilized
gray to gray-green bpf. bones and teeth.
Visual appearance similar to
Cooper, but only
UNDIFFERENTIATED MIOCENE OR preconsolidated to 8-14 ksf
YOUNGER MARLS - gray or gray- Qc 10- . . and are more compressible in
@ ] ] o SC MH Saturated Medium Medium )
green, fine grained sands with little 15 tsf the recompression range.
to some clayey fines. Reach substantial thickness
between King St. and Spruill
Marl Ave.
COOPER MARL — Contain thin beds
of sands and broken shell. Upper N Shear strength commonly
contact of bed may be shell ranges Cohesive exceeds 2000 psf. Soils are
. . . ML SC Dry to Tough, L ) i
limestone caprock with considerable from 5 . Indurated, essentially impervious, heavily
SM MH Moist hard, ) ]
phosphate, quartz pebbles and to 50 indurated, and preconsolidated
wood fragments. Typically reactive bpf to 20 ksf.
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S&ME's interpreted subsurface stratification is indicated in the subsurface profiles presented as Figure 4-1
through Figure 4-12.

The depth and thickness of the subsurface strata indicated on the profiles and the SPT Boring Logs and on
other field records were generalized from and interpolated between test locations. The transition between
materials will be more or less gradual than indicated and may be abrupt. Information on actual subsurface
conditions exists only at the specific boring locations and is relevant to the time the exploration was
performed. The stratification lines were used for illustrative purposes and should not be used as the basis
for design or construction cost estimates.
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Geotechnical Base Line Report
Port Access Road

North Charleston, South Carolina
S&ME Project No. 1131-08-554

4.3.1 Unit 1A: Artificial Fills and Embankments

Soils designated as “fill” include large areas of built up lands east of Shipyard Creek within the naval base.
Large areas of filled land are also indicated on local geologic maps west of the I-26 alignment extending
to the Ashley River. These areas were progressively filled in at various times during historical development
of the Charleston metropolitan area.

Borings within the naval base and at other locations along the alignment penetrated soils evaluated as
having been dumped or spoiled onto the original ground surface. The terms "dumped” or “spoiled” are
used in this context to describe soils which were likely placed without apparent engineering control of
either their composition or moisture content, or that appear to have been placed without compactive
effort being applied or pushed out as a mass rather than placed systematically in thin lifts. Along the I-26
alignment fills were likely placed with engineering control and penetration observed in borings and
soundings reflect substantially greater resistances. Boring access was limited in some areas, notably along
[-26, sandy fill encountered in the borings and soundings likely do not extend very far beyond the right-
of-way.

The thickness of apparent fill soils ranged from 3 ft to 5 ft east of Shipyard Creek and up to 8 ft in the
vicinity of the I-26 interchange. Thickness of these materials elsewhere on the site or at locations
intermediate between the borings likely varies from thicknesses noted at boring locations. In these
locations the fills appeared to directly overlie soft cohesive soils of Unit 2 and natural sands do not appear
to be present.

Most recovered samples evaluated as possibly fill consisted of relatively cohesionless to weakly cohesive
sandy clays or clayey sands. Small discrete samples obtained in several of the borings appeared to contain
some deleterious debris or organic material, but we could not make a definite judgment as to the
composition of this material without exposing a larger area. The fill mass may include large organics,
buried debris, or voids which could not be observed during our exploration or occur in areas not explored.

These soils will form the immediate subgrade for pavements or new embankments over much of the site.
Most area fills include a relatively thin layer of sand, possibly including organics, rubble or debris pushed
out over marshes or swamp. Over most of these areas fill thickness ranges from 3 to 8 feet, but fills
appear to thin and become absent in the central portion of the site, between I-26 and Kings Street. Locally
fill depths may be greater in thickness where material has been pushed or dumped into waterways or
stream channels.

Filled areas also include built up roadway embankments or subgrades and overpasses along major
highway and railroad arteries. Fills in these areas may include loose sands pushed or shoved over the
original ground surface, possibly over soft surface deposits or marsh. In many areas fills exhibit relatively
high apparent compaction immediately below pavements. These fills appear to consist almost entirely of
sands. Maximum thickness in these areas may locally exceed 15 ft.

Recovered samples were narrowly graded fine/medium grained sands with trace to no discernable fines.
Predominant classification by the Unified Soil Classification was either SM or SP based on laboratory tests
and visual-manual classification procedure. Soil behavior based on CPT point resistance and friction ratio
was typical of sands containing little to some silty fines. In most cases CPT penetration data imply a
variable, stratified deposit consisting of moderately thick (6 in. to 12 in.) layers of alternating medium
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dense sands with either loose sands or soft clays or silts. Samples or cuttings recovered in the fills
adjacent to Shipyard Creek contained foreign objects including shell, gravel, and stone.

Moistened samples are typically gray to brown. Samples obtained below the immediate ground surface
were generally moist, with samples becoming wet or saturated within a few feet of the water table. Three
soil specimens selected from widely varying locations, washed over a No. 200 sieve, indicated
approximately 30-35 percent clay or silt by weight. Samples manipulated by hand exhibited essentially
nonplastic, cohesionless behavior

Standard penetration test values typically ranged from 8 to 10 blows per foot. Soil consistency was
evaluated as loose to medium dense. However, soil strength and compressibility is likely to be highly
variable due to the incremental nature of placement and typical lack of engineering control exercised in
construction of these soils. Samples were typically granular in composition and most of the fills lie above
the water table; therefore they will be only partially saturated. Primary consolidation will for that reason be
very rapid and impossible to tell apart from immediate settlement. Secondary compression will be very
small.

43.2 Unit 1B - Holocene Marsh Deposits East of Shipyard Creek

These very soft fine grained soils consist of Holocene marsh and swamp deposits located mostly east of
Shipyard Creek, falling generally within the grounds of the former naval base. Ground surface elevation
throughout this area is on average several feet lower than elsewhere along the alignment. For the most
part these soils are masked by a surface layer of artificial fill. The upper sands which characterize the
upper 10 to 30 feet of the soil profile on the Wando Terrace west of Shipyard Creek along the alignment
appear to be absent.

CPT soundings performed east of Shipyard Creek penetrated these soils to depths of about 60 feet below
a thin surface layer consisting of sandy fill. These soils appear only on the Mainline ID Profile in Figure 4-7.
These soils will form the principal bearing strata for soil embankments in the area east of Shipyard Creek,
and the resisting strata for laterally loaded deep foundations supporting proposed bridge structure.

The soft organic silty clays are geologically recent deposits formed primarily in marshlands and
waterways, which east of Shipyard Creek do not appear to have been subsequently overlain by beach or
dune sands. Recovered split spoon samples were low plasticity, silty fines with very little perceptible dry
strength when remolded by hand.

Predominant classification by the Unified Soil Classification was MH based on laboratory plasticity tests.
However, DMT material index (Ip) values obtained were mostly less than 0.2, typical of clays. Soil behavior
based on the Robertson correlation using CPT point resistance and friction ratio was typical of highly
organic soils or peats, or sensitive silts or clays which exhibit very great strength loss when disturbed. CPT
penetration data imply a relatively thickly stratified deposit with only moderate variation of tip stress,
sleeve friction, or pore pressure readings observed within this interval.

Samples recovered in the upper 10 ft of the deposit contained trace amounts of fibrous organic matter
and exhibited a distinct organic odor, but the odor diminished with depth and was not noted to occur in
the lower half of the strata. Consequently, these soils have for this study been classified as MH rather than
OH. Samples within 5 to 10 ft of the base of the layer exhibited trace amounts of broken shell.
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Samples were wet or saturated, laboratory moisture contents commonly exceeded 100 percent and were
as high as 117 percent. Assuming full saturation, these water contents imply that soil void ratio would
exceed 2.5. A limited number of specimens washed over a No. 200 sieve indicated 60 to as high as 100
percent clay or silt by weight. Minus No. 40 sieve sizes exhibited liquid limit values of 55 to 80 percent and
plastic limit values ranging from 35 to 55 percent. Plasticity Index values thus ranged from 20 to 35
percent. Liquidity Index values determined by comparison of plasticity indices to in-place moisture
content varied from 1 to 1.5. A plasticity chart is presented as Figure 4-13, with the Holocene soils
indicated.

Soil consistency is typically very soft. Standard Penetration Test values recorded in soil test borings were
almost uniformly “weight-of-hammer” or weight-of-rod,” failing to register a recordable blow count per
foot. Cone penetrometer tip resistances ranged from less than one to about 3 tons per square foot.

Undrained shear strength of the marsh deposits was estimated in sounding B-32DMT using the horizontal
stress index Kp and the effective overburden stress using the relationship by Marchetti (1980). Horizontal
stress index values of 3 to 4 where obtained to a depth of about 20 ft, decreasing to about 2 to 3 in the
lower half of the Holocene sediments. These values imply undrained shear strength of 300 to 400 psf
using the Marchetti relationship. An alternate relationship proposed by Schmertmann (1981) based on the
corrected first reading and the pore pressure reading suggest undrained shear strength ranging from 200
to 300 psf. Field vane shear testing was conducted in borings B-34 and B-40 in general conformance with
the procedures described by ASTM D 2573. After correction for soil plasticity, undrained shear strength
values in the Holocene soils ranged from 144 to 300 psf.

Undrained shear strength values obtained in DMT soundings and vane shear tests imply a shear strength
equal to about 0.4 to 0.6 times the effective overburden pressure to a depth of about 20 ft and about 0.24
to 0.30 times effective overburden stress below 20 ft. These values are consistent with very soft, slightly
overconsolidated to normally consolidated cohesive soils.

Five representative undisturbed samples of the Holocene soils were sheared in triaxial compression under
full saturation. Samples were obtained at depths of 15 to 40 ft below the surface. At these depths the soils
would have been confined under effective stresses ranging from 800 to 2000 psf (5 to 14 psi). Two
samples were sheared in compression using the UU or “Q" test method, without consolidation of the
samples aned without allowing any drainage of the sample during shearing. Samples were sheared at
confining stresses of 15, 25 and 35 Ibs. per square inch. Sample confining stresses were selected to
bracket anticipated final stresses applied at the sample depths.

Test output attached in the Appendix includes plots of deviator stress vs. applied strain for various load
increments, induced pore pressure vs. applied strain, and maximum shear strength at various increments
of confining stress. Peak strength values were 410 psf at a depth of 23 ft, and 460 psf at a depth of 38 ft.
Both values were expressed as an undrained shear strength with zero angle of internal friction.
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To evaluate strength parameters that would apply to long term static conditions after consolidation of the
soils under applied embankment loads, three other undisturbed samples were isotropically consolidated
under applied pressures of 5 to 30 psi with full drainage. Isotropically consolidating the samples allows
testing to replicate a range of long term post-construction states of stress. Following consolidation,
samples were then sheared in compression using the CU or “R” test method without allowing any further
drainage. Failure of the specimens during the tests was defined as the maximum stress difference
(deviator stress) attained at any point during the test.

Pore pressure measurements conducted during shearing of the samples were used to evaluate cohesion
and angle of internal friction for drained conditions. Drained soil parameters were derived by a best
common tangent trend through the failure points plotted on the Mohr Circle envelope for both peak and
residual strength values. In each case the normal stress at each point of failure was adjusted on the Mohr
Circle diagram for either positive or negative pore pressures measured in the specimen at failure. In all
three tests, positive pore pressures developed within the samples during shearing increased with
increasing deviator stress at a rate which approached or equaled incremental deviator stress loading up to
the point of failure. This is characteristic of samples that are confined at stresses that considerably exceed
preconsolidation stress of the soils, or in alluvial soils where the soil structure is honeycombed or
flocculated. Failure of the sample as defined by the Mohr Circle envelope under these conditions were
found to closely correspond to failure as defined by maximum deviator stress on the stress strain plot.
Average effective stress values of cohesion and friction angle for peak strength were about 0 psf and 18
to 29 degrees.

We used three correlations to estimate undrained shear strength from the CPT data:
Su = (gt — Ovo)/Nkr - where 10 < Nir < 20 (Aas et al, 1986) (1)
Su = (U2 — Uo)/Ny - where 7 £ Ny £ 9 (Mayne & Holtz, 1988) 2
Su = 0.091(0vo")°2(qt — Ovo)8 (Duncan & Wright, 2006)  (3)

Correlations 1 and 2 include empirical factors: Nt and N,. We selected “global” values of Nyt and N, that
produced undrained shear strengths that were in reasonable agreement with the FVT results. Since CPT is
much quicker and less expensive than FVT, the correlations are a valuable means of quickly and
economically estimating strengths across a project site. Such extrapolation requires the selection of single
empirical parameters that yield results that are generally in agreement, hence the selection of “global”
values. We ultimately used an Ny value of 20 and an N, value of 9. Plots of undrained shear strength
measured with FVT and CPT and UU triaxial tests (where available) are presented in Figure 4-14 and Figure
4-15 for boring B-40 and B-34SCPT, respectively.

These soils lie mostly below the water table at this site and most of these soils will be entirely saturated
upon application of load. Consolidation is likely to be relatively slow since the soils appear to be stratified
horizontally to only a limited degree and drainage paths will tend to be long. Immediate compression
appears to form very small percentage of the total deformation of the sample at each load increment, and
is unlikely to be distinct from primary consolidation. Primary consolidation will require a marked length of
time to occur after load application. Secondary compression may also be significant.
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Figure 4-14. B-40 Shear Strength Comparison

July 21, 2015

57



Geotechnical Base Line Report
Port Access Road

North Charleston, South Carolina
S&ME Project No. 1131-08-554

Figure 4-15. B-34SCPT Shear Strength Comparison
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The compressibility of a fine-grained soil expressed as the vertical drained confined one-dimensional
tangent (constrained) modulus M was determined in DMT sounding B-32DMT The constrained modulus
M was estimated using the dilatometer modulus Ep, applying a proportionality constant Rm which is a
function of the material index and horizontal stress index values. Estimated constrained modulus of the
layer based on dilatometer readings ranged from 10 to 18 ksf.

One dimensional consolidation (oedometer) testing was conducted on five undisturbed samples of these
soils recovered in borings B-33, B-34, B-39 and B-40 at depths varying from 16 to 31 ft. Samples were
trimmed and seated as described by ASTM D 2435. The tests were conducted to maximum applied
stresses of 16 to 32 ksf. Unload-reload cycles were not performed. From the maximum load level each
sample was then unloaded to zero in five decrements. Plots of the consolodation curves for Holocene Soil
are presented in Figure 4-16. Consolidation of the sample under each increment/decrement of load was
computed using both log-time and Taylor's square root of time methods

Figure 4-16. Holocene Soils Consolidation Curves
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Graphical presentation of sample deformation at 100 percent consolidation vs. load expressed as percent
strain is attached in the appendices. Effective vertical stress of the samples in place was estimated to be
0.6 to 1.0 ksf. Applying the Casagrande construction to the consolidation curve implies a preconsolidation
stress of 1.0 ksf in four of five tests, or 0.8 to 1.0 times the vertical effective stress. Average compression
ratio, obtained by comparing sample strain versus applied load above the preconsolidation stress was
0.36. This would equate to a a one-dimensional constrained modulus (M) value of 18 ksf, similar to DMT
M-values obtained in Boring B-32DMT. Average recompression ratio taken from the unloading portion of
the consolidation test curves was 0.055.

Initial consolidation occurring immediately upon placement of each incremental load ranged from 5
percent to 10 percent of total settlement, for all load increments less than the preconsolidation stress. At
the preconsolidation stress and at higher loads the percent initial consolidation decreased to about 5
percent. Time rate of consolidation as expressed by the coefficient of vertical consolidation was estimated
to be 25 to 50 ft2/year below the preconsolidation stress in the consolidation tests, and 4 to 8 ft2/year
during virgin compression.

43.3 Unit 1C - Holocene Marsh Deposits West of 1-26

These very soft fine grained soils consist of Holocene marsh deposits located mostly west of the I-26
alignment. These soils are mapped at the surface adjacent to the Ashley River and tributary creeks leading
into the project area. Ground surface elevation throughout this area is on average several feet lower than
elsewhere along the alignment. In many areas these soils have been covered by artificial fills.

CPT soundings and soil test borings performed along I-26, particularly west of the current alignment,
penetrated these soils to depths of about 10 ft below a thin surface layer consisting of sandy fill. These
soils are present in some areas along ramps A and D and in one location (Boring B-4) along Ramp G.
These soils appear to lie within a filled swale extending along the west side of the I-26 alignment and
projecting eastward into the area between the connector alignment and I-26. There appears also to be a
similar swale present along the I-26 alignment south of the Access Road interchange.

These soils appear to extend to far shallower depth than do similar soils encountered east of Shipyard
Creek. Maximum depth of penetration was approximately elevation -10 feet.

The soft organic silty clays are geologically recent deposits formed primarily in marshlands and
waterways, which outside of filled areas do not appear to have been subsequently overlain by beach or
dune sands. Recovered split spoon samples were low plasticity, dark to blueish-gray silty fines with very
little perceptible dry strength when remolded by hand. Some samples contained fibrous organic material
consisting of marsh grasses.

Predominant classification by the Unified Soil Classification was ML or MH based on laboratory plasticity
tests. DMT material index (ID) values in sounding B-5DMT obtained were 0.4 to 0.6, typical of clays to
clay-silts. Soil behavior based on the Robertson correlation using CPT point resistance and friction ratio
was typical of highly organic soils or peats, or sensitive silts or clays which exhibit very great strength loss
when disturbed. CPT penetration data imply a relatively thickly stratified deposit with only moderate
variation of tip stress, sleeve friction, or pore pressure readings observed within this interval.
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Similar to soils east of Shipyard Creek, samples obtained west of I-26 were wet or saturated and contained
considerable free moisture. Laboratory moisture contents commonly exceeded 100 percent and were as
high as 124 percent. Assuming full saturation, these water contents imply that soil void ratio would exceed
3.0. Specimens washed over a No. 200 sieve indicated 80 to 100 percent clay or silt by weight. Minus No.
40 sieve sizes exhibited liquid limit values of 80 to 85 percent and plastic limit values ranging from 40 to
55 percent. Plasticity Index values thus ranged from 35 to 45 percent. Liquidity Index values determined
by comparison of plasticity indices to in-place moisture content varied from 1 to 1.5.

Standard penetration test values typically ranged from WOH to 2 blows per foot, typically very soft
consistency. Undrained shear strength was estimated using the horizontal stress index KD obtained in
Sounding B-5DMT and the effective overburden stress using the relationship by Marchetti (1980).
Horizontal stress index values of 4 to 5 in this zone at this location implies undrained shear strength of
180 to 200 psf.

Soil compressibility expressed as the vertical drained confined one-dimensional tangent (constrained)
modulus M was estimated to range from 40 to 60 ksf. These values are roughly twice those obtained in
similar materials east of Shipyard Creek, and may reflect some prior preconsolidation of the materials at
the location of sounding B-5DMT by previous filling of the area. The ratio of the maximum prior applied
vertical stress to the present vertical stress was estimated at Boring B-5DMT using the DMT horizontal
stress index KD. The relationship proposed by Marchetti (1980) yields overconsolidation ratios of 2.7 to 4.2
considering horizontal stress index values of 3.8 to 5 in this layer. The maximum prior applied vertical
stress likely ranges from 500 to about 1000 psf greater than the present vertical stress, which would
equate to precompression of these soils by an additional 4 to 8 ft of material.

One dimensional consolidation (oedometer) testing was conducted on an undisturbed sample of these
soils recovered in boring B-74A at a depth of 8 to 10 ft, after the sample was trimmed and seated as
described by ASTM D 2435. The test was conducted to a maximum applied stress of 16 ksf using standard
loading schedule A described in section 11.5 of ASTM 2435 similar to tests conducted on samples
obtained east of Shipyard Creek. Effective vertical stress of the sample in place was estimated to be 400
psf. Applying the Casagrande construction to the consolidation curve implies a preconsolidation stress
approximately equal to the existing vertical effective stress, implying little evident prior loading of these
soils. Average compression ratio value obtained at stresses exceeding the preconsolidation stress was
0.29, slightly less than the average of the tests conducted east of Shipyard Creek. Expressed as a
constrained modulus (M) value the slope of the virgin compression curve is approximately 22 ksf.

434 Unit 2A - Recent to Pleistocene “Barrier” Sands

Unit 2A includes a number of different layers which for convenience of discussion have been combined
into a single layer for this data report. Unit 2A includes the sand barrier facies of the Wando Formation. In
addition, Unit 2A also includes some isolated areas of recent to late Pleistocene terrace sands indicated on
local geologic mapping as pre-Wando in origin, located generally west of I-26. These soils form the
barrier facies of the Silver Bluff Terrace which have eroded and replaced the Wando barrier sands adjacent
to the Ashley River.

Penetrated thickness of Unit 2A varies between 5 and about 15 ft west of Kings Street, where these soils
directly overlie soft clayey soils of Unit 2. Between Kings Street and Shipyard Creek Unit 1 thickens to over
20 ft and forms most of the profile between the ground surface and the underlying Cooper Group.
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Between Kings Street and Shipyard Creek these soils appear to directly overlay Pre-Pleistocene marls, with
Unit 2B or 2C either absent or present only as thin inclusions or seams below Unit 2A.

Beach or dune deposited sands form the immediate ground surface in most areas where the surface
elevation exceeds +10 ft. The thickness tends to increase with higher ground surface elevation, but appear
to be greatest proceeding eastward from I-26 toward Shipyard Creek, and southward along I-26 from the
interchange with the Port Connector. The natural soils near the surface were likely deposited as beach or
dune sands during the retreat of the sea level near the end of the Pleistocene period, and the original
ground surface likely took the form of the ridge and swale topography typical of dune areas. During
development and urbanization of the local area the dunes would have been pushed over and the swales
filled to form the currently flat surface.

In most cases these soils exhibit a rather poorly-developed weathering profile, consisting of a zone of
relatively uniform fine sands containing less than about 5 percent fines, which extend to about 2 to 3 ft,
underlain by a rather weak and erratic clay accumulation zone consisting of sandy clays or clayey sands
about 3 ft thick. Soil consistency is typically loose to medium dense, with SPT values averaging 10 to 15
blows per foot and CPT tip resistances averaging 50 to 120 tsf.

The Wando Formation is considered to have been formed during a high stand in sea level which has not
been exceeded since deposition. These soils would be considered to have never been prconsolidated by
loads exceeding their own weight. The overconsolidation of sandy soils can be approximately estimated
by comparing the dilatometer constrained modulus M to the CPT point stress value at a given depth,
using the relationship proposed by Marchetti (2001). Adjacent CPT sounding B-70 and DMT sounding B-
71 were compared and the constrained modulus appears to lie mainly within the range of about five times
the CPT tip stress in this zone. For this range the sands would be considered to be normally consolidated.

A rough estimate of sand compressibility was made using uncorrected CPT tip resistance values. For the
typical range of sand-sized grain sizes, elastic modulus of the soils is typically represented by a value
equivalent to 2 to 4 times the tip resistance where the sands are considered as normally consolidated or
uncemented. Using 3 as an average, tip resistances of 50 to 120 tons per square foot likely represent a
material with an elastic modulus of 300 to 600 ksf.

4.3.5 Unit 2B — Fossiliferous Shell Sand and Clay

The middle portion of the Pleistocene terrace sequence along I-26 contains significant inclusions, seams
or lenses of desiccated brown or orange silts and clays, soft blue-gray clays, loose gray silty or clayey
sands and shell interbedded with seams of relatively clean medium dense sands. These highly variable
soils are possibly tidal or river deposited sediments that were alternately covered by beach sands and
compressed to some degree by migrating sand dunes, then scoured and redeposited on top of the
underlying clays or marl deposits along the alignment, possibly multiple times. Typically these soils are
thin, on the order of 5 ft, and they thin and become absent progressively eastward from the [-26/Port
Access Road interchange and to the south along I-26 as the overlying barrier sands thicken. The contact
between these soils and the underlying Unit 2C undulates across the alignment, reflecting scouring and
redeposition of a pre-existing marsh.

Recovered split spoon samples from this interval were typically loose, brown or gray brown fine-grained
sands with little to some clayey fines. Most borings encountered one or more seams of loose clean, gray
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or gray brown fine to coarse sands embedded within this material. Recovered samples from the lower
several feet of Unit 2B also contained one or more seams of very soft, shelly gray clayey silts or silty clays
up to 5 ft thick, sometimes containing inclusions of phosphate, wood or organics. The upper portion of
Unit 2B may also exhibit up to 3 ft of marsh or peat.

Soil behavior based on CPT point resistance and friction ratio was typical of mixtures of silty clays or
clayey silts, interbedded with mixtures of silty sands to sandy silts. CPT penetration data imply a variable,
stratified deposit consisting of moderately thick (6 in. to 12 in.) layers of alternating sands and clays or
silts.

Soil specimens washed over a No. 200 sieve indicated 20 to 40 percent clay or silt by weight. The CPT soil
index parameter Ic suggests a fines content of 20 to 55 percent using the relationship by Robertson and
Fear (1998). Minus No. 40 sieve sizes exhibited a relatively narrow range of moisture content values
between plastic and liquid behavior, plasticity index values averaging about 10 percent. Soil moisture
content ranged from 22 percent to over 40 percent, averaging about 37 percent, for about 20 tests
performed in this unit.

Void ratio estimated assuming soils to be fully saturated ranged from 0.6 to 1.4, averaging about 1.0.
These values are substantially lower than the Holocene soils previously discussed or the underlying clays.
Soil moisture content is typically slightly below liquid limit values, suggesting some prior surface loading
or desiccation of the soils subsequent to deposition.

A single one-dimensional consolidation (oedometer) testing was conducted on an undisturbed sample of
these soils recovered in boring B-55A at a depth of 24 ft. This sample had a moisture content of only 30
percent and a void ratio of 0.92. The test was conducted to a maximum applied stress of 16 ksf. From this
maximum level the sample was then unloaded to 0.5 ksf in three decrements. Graphical presentation of
sample deformation at 100 percent consolidation vs. load expressed as percent strain is attached in the
appendices. Effective vertical stress of the sample in-place was estimated to be 1000 psf. Applying the
Casagrande construction to the consolidation curve implies a preconsolidation stress of 3800 psf, or 3.8
times the vertical effective stress. Average compression ratio value obtained at stresses above the
preconsolidation stress taken from the virgin compression curve was 0.095. Coefficient of consolidation
above the preconsolidation stress was estimated to be 80 to 100 ft?/year.

Coefficient of Consolidation was estimated using the rate of decay of pore pressure with time after
pausing penetration in soundings B-49, B-54, and B-56 at depths of 17 to 21 ft in this layer. The time
required for 50 percent pore pressure dissipation was only 1 to 2 minutes in each test. The coefficient of
horizontal consolidation was interpreted based on the time at 50 percent dissipation using the
relationship by Robertson (1992). An approximate estimate of the coefficient of compression in the
vertical direction was made using a ratio of horizontal to vertical permeability of 10, given by
Jamiolkowski et. al. (1985) for clays with discontinuous lenses and layers of more permeable soils. This
results in an approximate vertical coefficient of consolidation of about 300 ft?/year.

These soils lie mostly below the water table at this site and most of these soils will be entirely saturated
upon application of load. But consolidation is still likely to be relatively rapid in this zone since the soils
tend to be highly stratified horizontally and drainage paths from impervious layers tend to be very short.
Primary consolidation of this layer may thus be to some degree hard to tell apart from immediate
compression. Secondary compression will be very small.
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4.3.6 Unit 2C — Pleistocene Clays and Silts

These generally soft, fine grained soils are differentiated from Units 1B and 1C described above by their
position below significant thicknesses of the overlying Units 2A and/or 2B soils. These soils are likely
somewhat younger than the Wando Formation, particularly west of I-26, but have been in place for
sufficient time to have become slightly preconsolidated. These soils reached thicknesses of up to 30 ft at
some sample points, particularly along I-26 in the vicinity of the King Street flyover, and average about 25
t along I-26 north of the King Street flyover and eastward along the alignment. Unit 2C becomes thin,
discontinuous or absent in the portion of the site lying east of the Meeting Street Extension to Shipyard
Creek. Unit 2C also thins and becomes absent progressively southward along I-26 south of the
interchange with the Port Access Road.

Recovered samples were low to moderate plasticity, silty fines with some perceptible dry strength. Some
samples contained trace amounts of fine sand or shell. Predominant classification by the Unified Soil
Classification was MH based on laboratory tests and visual-manual procedure. Soil behavior based on CPT
point resistance and friction ratio was typical of clays or silty clays which exhibit substantially undrained
behavior. In most areas CPT penetration data imply a relatively thickly stratified deposit with only
moderate variation of tip stress, sleeve friction, or pore pressure readings observed within this interval.

Moistened samples are bluish-gray, in some cases grading with depth into a greenish-gray color. Samples
were wet or saturated and contained considerable free moisture. Moisture contents ranged from 70 to 80
percent to as high as 102 percent. Average moisture content for about 20 tests conducted in this unit was
approximately 75 percent. Soil specimens washed over a No. 200 sieve indicated 85 to 95 percent clay or
silt by weight. Minus No. 40 sieve sizes exhibited liquid limit values of 60 to 102 percent and plastic limit
values ranging from 21 to 69 percent. Plasticity Index values averaged about 23 percent. Liquidity Index
values determined by comparison of plasticity indices to in-place moisture content varied from 1 to 1.25.

Soils in this zone were slightly more resistant to penetration by our sampling tools than the Unit 1B or 1C
soils of Holocene age. Standard penetration test values typically ranged from 1 to 3 blows per foot. Cone
penetrometer tip resistances ranged from 2 to 8 tons per square foot. Both are consistent with very soft to
soft cohesive soils.

Undrained shear strength was estimated in sounding B-5DMT using the horizontal stress index KD and
the effective overburden stress using the relationship by Marchetti (1980). Horizontal stress index values
of 5 to 8 imply undrained shear strength of 600 to 1500 psf using the Marchetti relationship. The
relationship by Schmertmann (1981) based on the corrected first reading and the pore pressure reading
suggest undrained shear strength ranging from 450 to 1050 psf. These values imply a shear strength
equal to about 0.6 to 0.8 times the effective overburden pressure. These values are consistent with soft to
firm, slightly overconsolidated cohesive soils.

Four representative undisturbed samples of the 2C soils were sheared in triaxial compression under full
saturation. Samples were obtained at depths of 23 to 40 ft below the surface. At these depths the soils
would have been confined under effective stresses ranging from 1000 to 1600 psf (7 to 11 psi). One
sample was sheared in compression using the UU or "Q" test method, without consolidation of the
samples and without allowing any drainage of the sample during shearing. Specimens were sheared at
confining stresses of 10, 20 and 30 Ibs. per square inch.
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Test output attached in the Appendix includes plots of deviator stress vs. applied strain for various load
increments, induced pore pressure vs. applied strain, and maximum shear strength at various increments
of confining stress. Peak undrained shear strength obtained in the UU test was 970 psf at for a samples
obtained at a depth of 32 ft. Deformation continued past the evident failure point represented by the
peak deviator stress and continued until deviator stress remained essentially constant with increasing
deformation. The residual strength obtained was approximately 800 psf, or about 80 percent of peak
undrained shear strength.

To evaluate strength parameters that would apply to long term static conditions after consolidation of the
soils under applied embankment loads, three other undisturbed samples were isotropically consolidated
under applied pressures of 7 to 30 psi with full drainage. Following consolidation, samples were then
sheared in compression using the CU or "R” test method without allowing any further drainage. Failure of
the specimens during the tests was defined as the maximum stress difference (deviator stress) attained at
any point during the test. Average effective stress values of cohesion and friction angle for peak strength
were about 0 psf cohesion and 22 to 35 degrees angle of internal friction.

In all three tests, positive pore pressures developed within the samples during shear. Specimens confined
at stresses exceeding 20 psi (2880 psf) exhibited a positive pore pressure increase with increasing deviator
stress but at a rate which approached the incremental deviator stress loading. This is characteristic of soils
that are confined at pressures exceeding the overconsolidation stress. In contrast, pore pressure
development within the samples confined at pressures of 10 to 15 psi (1440-2160 psf) was more
characteristic of a dense saturated sand or overconsolidated soil. These samples tend to dilate when
loaded to failure in undrained shear. Positive pore pressures increase with increasing deviator stress
during initial stages of loading but pore pressures then decrease and became negative as the applied
deviator stress approach the failure point.

The tendency for samples to dilate when confined as low confining pressures relative to sample
preconsolidation creates a “hump” in the Mohr Circle envelope at low confining stresses and an
unreasonably high cohesion value. A linear projection of the Mohr Circle envelope from the origin and
extended tangent to the circles representing samples confined at stresses above the evident
preconsolidation stress yields an effective stress angle of internal friction of 29 degrees for all three tests.

These soils are considerably less compressive than the overlying Holocene silts and clays at low stresses
due to some evident preconsolidation of the strata. Where penetrated by dilatometer sounding B-5DMT,
the compressibility expressed as the vertical drained confined one-dimensional tangent (constrained)
modulus M averages about 250 ksf between depths of 13 and 38 ft at current in-situ stresses. SPT N-
values obtained in this interval in the adjacent boring B-3 range from 2 to 3 blows per foot, fairly typical
for this unit.

The ratio of the maximum prior applied vertical stress to the present vertical stress was estimated using
the DMT horizontal stress index KD using the relationship proposed by Marchetti (1980). For horizontal
stress index values of 5 to 8 in this layer, the maximum prior applied vertical stress likely ranges from 4 to
6 times the present vertical stress. The procedure by Mayne (1995) based on corrected first reading and
pore pressure reading values would suggest a maximum prior applied vertical stress of about 2.5 to 4
times the current vertical stress. Interpolation of these data would indicate a maximum prior applied
vertical stress on the order of 2.2 to 4.4 ksf. Since current in-situ stresses are lower, DMT modulus values
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may be expected to underestimate deformation of the soils under loads which exceed the
preconsolidation stress.

One dimensional consolidation (cedometer) testing was conducted on six undisturbed samples of these
soils recovered in borings B-2A, B-3A, B-53A, and B-55B at depths varying from 24 to 40 ft. The tests were
conducted to maximum applied stresses of 16 to 32 ksf. From the maximum load level each sample was
then unloaded to 0.5 ksf in three decrements. Graphical presentation of sample deformation at 100
percent consolidation vs. load expressed as percent strain is attached in the appendices.

Effective vertical stress of the samples in place was estimated to be 1.0 to 1.6 ksf. The Casagrande
construction implies a preconsolidation stress of 2.8 to 3.8 ksf in five of six tests, or 1.9 to 3.5 times the
vertical effective stress. At applied stresses below the preconsolidation stress, taken as the average of the
increments immediately above and below the current overburden stress, average constrained modulus
obtained was 125 ksf. Discarding two outliers, the upper range of M values obtained in the
preconsolidation range vary from 170 to 344 ksf, which are similar to DMT M-values obtained in Boring B-
32DMT. Average compression ratio obtained above the preconsolidation stress was 0.42. This would
equate to a one-dimensional constrained modulus (M) value of only 28 to 40 ksf. Average recompression
ratio taken from the unloading portion of the consolidation test curves was 0.06.

Initial consolidation occurring immediately upon placement of each incremental load ranged from 5
percent to 10 percent of total settlement, for all load increments less than the preconsolidation stress. At
the preconsolidation stress and at higher loads the percent initial consolidation decreased to about 5
percent. Time rate of consolidation as expressed by the coefficient of vertical consolidation was estimated
to be 200 to 300 ft?/year below the preconsolidation stress in the consolidation tests, and about 6 ft?/year
during virgin compression.

4.3.7 Unit 3 — Pleistocene Lower Sands and Clays

These sands and sandy clays occur between the overlying units 2A, 2B or 2C, and the underlying marls of
the Oligocene Cooper Group or the younger marls. These soils typically comprise the lower portion of the
Wando Formation and contain interlayered clayey sands, clays and dense clean sands. All of these soils
are grouped together for the purpose of this discussion. Unit 3 appears to be present over wide areas, but
the soils are largely confined to about 5 to 10 ft of thickness in the vicinity of King Street Extension, Spruill
Avenue and Meeting Street Extension. In these areas Unit 3 appears to have been deposited in troughs or
channels eroded into the top of the marl. Unit 3 becomes thicker and approaches 20 feet or more in
thickness east of the railroad alignment and along I-26 south of the Port Access Road interchange.

The sand facies appears more common in the project area. Sand consistency ranges from very loose to
dense. Predominant gradation appears to be within the fine to medium sand grain range. Soil
classification based on the unified system was SC, SP-SM, SP, or SM depending on location. The contact
between these soils and the underlying marls commonly consists of a layer of coarse sand, containing
shell, phosphate nodules, fossilized bones and teeth. Moistened color ranges from dark gray, gray to
gray-green. SPT penetration resistances range from less than 10 to over 50 blows per foot.

A single one dimensional consolidation test was conducted on an undisturbed sample of clays occurring
within this unit at a depth of 24 ft in boring B-47A. The test was conducted to a maximum applied stresses
of 16 ksf. Effective vertical stress of the sample in place was estimated to be 1.2 ksf. The Casagrande
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construction implies a preconsolidation stress of 6.6 ksf, or 5.4 times the vertical effective stress. At
applied stresses below the preconsolidation stress, taken as the average of the increments immediately
above and below the current overburden stress, average constrained modulus obtained was 125 to 250
ksf. Average compression ratio obtained above the preconsolidation stress was 0.24. This would equate to
a one-dimensional constrained modulus (M) value of only 96 ksf. Average recompression ratio taken from
the unloading portion of the consolidation test curves was 0.06.

Time rate of consolidation as expressed by the coefficient of vertical consolidation was estimated to be
150 to 450 ft?/year below the preconsolidation stress in the consolidation tests, and about 10 ft?/year
during virgin compression.

An undisturbed sample was isotropically consolidated under applied pressures of 9 to 30 psi with full
drainage. Following consolidation, each specimen was then sheared in compression using the CU or “R”
test method without allowing any further drainage. Failure of the specimens during the tests was defined
as the maximum stress difference (deviator stress) attained at any point during the test. Average effective
stress values of cohesion and friction angle for peak strength were zero cohesion and 35 degrees angle of
internal friction.

4.3.8 Unit 4 - Undifferentiated Miocene or Younger Marls

Unit 4 is differentiated from the underlying Cooper Group or Cooper Marl (Unit 5) based generally lower
penetration resistance, and relatively lower dynamic pore pressures during CPT penetration exhibited in
this zone. Occurrence of these materials appears limited to the eastern portion of the alignment
extending to Shipyard Creek, where the unit reaches thicknesses as great as 15 ft. There are some very
limited occurrences of this material also near I-26. Elsewhere these materials appear to have been eroded
and replaced by the fine grained deposits of units 1 or 2 or the sands of Unit 3.

Recovered samples consisted of gray or gray-green, fine grained sands with little to some clayey fines.
Unified soil classification based on visual manual procedure was SC or MH. Soil behavior based on CPT
point resistance and friction ratio was typical of mixtures of silty sands to sandy silts. Fines content
determined in the laboratory was approximately 25 percent. The CPT soil index parameter Ic suggests a
fines content of 35 to 40 percent.

Soils penetrated by the CPT were assigned to Unit 4 where CPT dynamic pore pressures did not exceed 15
tsf. Cone penetrometer tip resistances ranged from 10 to 15 tsf. SPT penetration resistances obtained
within this zone ranged from weight-of-hammer to about 5 to 6 blows per foot.

Four representative undisturbed samples of the marl encountered just below the apparent contact
between the Wando Formation and the underlying Cooper Group soils were obtained at locations where
apparent marl consistency, based on SPT values, was lower than in other locations sampled in an attempt
to determine whether this lower-consistency marl exhibited significantly lower long-term strength.
Samples were sheared in triaxial compression under full saturation.

Samples were obtained at depths of 34 to as great as 75 ft below the surface, ranging from 2 to 15 ft
below the upper marl contact. At these depths the soils would have been confined under effective
stresses ranging from 1600 to 3400 psf (12 to 24 psi). Test output attached in the Appendix includes plots
of deviator stress vs. applied strain for various load increments, induced pore pressure vs. applied strain,
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and maximum shear strength at various increments of confining stress. Average effective stress values of
cohesion and friction angle for peak strength obtained from the test data, were zero cohesion and 35 to
38 degrees angle of internal friction. These effective stress strength values are not materially different
from the underlying Unit 5 materials.

One dimensional consolidation (oedometer) testing was conducted on four undisturbed samples of these
soils recovered in borings B-18A, B-27Alt 1, B-33A and B-77B. The tests were conducted to maximum
applied stresses of 64 ksf. From the maximum load level each sample was then unloaded to 0.5 ksf in
three to four decrements. Graphical presentation of sample deformation at 100 percent consolidation vs.
load expressed as percent strain is attached in the appendices. Effective vertical stress of the samples in
place was estimated to be 2.0 ksf. The Casagrande construction implies a preconsolidation stress as low as
8 ksf in one sample (B-27 Alt 1A at 33 feet) and 11.8 ksf in another (B-77B at 37 ft). The remaining two
samples exhibited preconsolidation stresses of about 14 ksf.

The lower-consistency marl appears relatively compressible compared to underlying stiffer marl. At
applied stresses below the preconsolidation stress, taken as the average of the increments immediately
above and below the current overburden stress, average constrained modulus obtained was 120 to 220
ksf. Average compression ratio obtained above the preconsolidation stress was 0.24 to 0.28. This would
equate to a one-dimensional constrained modulus (M) value of only about 30 ksf. Average recompression
ratio taken from the unloading portion of the consolidation test curves was 0.07.

Preconsolidation of the upper lower-consistency marl appears marginally lower that preconsolidation
stress values obtained in undisturbed samples obtained at greater depths of penetration into the marl at
other locations. This observation is also mirrored by evident lower penetration resistances as well as lower
excess pore pressure development in the CPT soundings.

4.3.9 Unit 5 — Oligocene Ashley Formation (Cooper Group) Marl

Nearly all borings and soundings terminated in the “basement” stratum of the Ashley Formation of the
Cooper Group. These soils will likely form the principal bearing strata for deep foundations supporting the
proposed structures. Depth to Unit 5 below the ground surface varied somewhat along the alignment,
reflecting scouring or erosion of the upper surface of the unit subsequent to deposition. Overall the upper
contact of this unit is to some degree undulating and depths to the upper contact likely vary substantially
in areas not explored.

At the east end of the alignment within the naval base, Unit 5 appears to have been eroded and was
encountered approximately 60 ft below the surface, lying immediately below deep very soft clay deposits
of Unit 1B. Substantially deeper scouring of the Cooper marl has occurred elsewhere within the naval base
(80 ft or deeper), though borings along the alignment did not encounter scour holes that deep. Unit 5
also occurs at a depth of about 65 ft near Spruill Avenue to Meeting Street, where the eroded marl
appears to have been replaced by Unit 3 sands. At other locations explored Unit 5 appears to occur
between 40 and 45 ft below the surface.

Where penetrated by the borings, these materials consist of firm to stiff, sandy, olive green silts or silty
clays. "Marl” or calcarenite, underlying the Pleistocene deposits of Units 2 and 3, is commonly identified
on the basis of a distinct olive-greenish color, brittle soil fabric or stiff to very stiff consistency. As distinct
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from the overlying Unit 4 materials, most samples from Unit 5 behaved as cohesive lumps when remolded
by hand.

Predominant classification of these soils based on visual examination was ML with a considerable number
of samples classified as SM. Fines content determined in the laboratory averaged from just below to just
over 50 percent, with some scattered samples as high as 80 percent. Fines content appeared to increase
with depth. Recovered samples were generally moist. Moisture contents ranged from 45 percent to as
high as 75 percent oven-dried. Void ratio was typically 1.0 to 1.2.

In CPT soundings the Cooper Marl is evidenced by occurrence of very high excess pore pressures,
reflecting a highly impervious character due to relatively great age, the presence of calcium carbonate
cementation and high degree of consolidation relative to the overlying soils. Soil behavior based on CPT
point resistance and friction ratio was typical of mixtures of sandy silts or silty sands. These deposits are
evident in the CPT soundings by an increase in excess pore pressure measurements to values exceeding
15 tsf ranging as high as 30 tsf. Standard penetration resistances generally varying between 8 and 12
blows per foot, and CPT tip resistances of 25 to 35 tsf are typical of very stiff consistency for cohesive soils.
Cooper Marl soils react to hydrochloric acid due to the presence of calcium carbonate.

A total of seven representative undisturbed samples of the Cooper Group soils were sheared in triaxial
compression under full saturation. Several samples were obtained at locations where apparent marl
consistency, based on SPT values, was lower than in other locations sampled in an attempt to determine
whether lower-consistency marl exhibited significantly lower long-term strength.

Samples were obtained at depths of 32 to 102 ft below the surface. At these depths the soils would have
been confined under effective stresses ranging from 1600 to over 5000 psf (12 to 35 psi). Test output
attached in the Appendix includes plots of deviator stress vs. applied strain for various load increments,
induced pore pressure vs. applied strain, and maximum shear strength at various increments of confining
stress.

All samples were isotropically consolidated under applied pressures of 15 to 55 psi with full drainage.
Following consolidation, samples were then sheared in compression using the CU or “R” test method
without allowing any further drainage. Failure of the specimens during the tests was defined as the
maximum stress difference (deviator stress) attained at any point during the test. Average effective stress
values of cohesion and friction angle for peak strength obtained from the test data, were zero cohesion
and 34 to 38 degrees angle of internal friction.

One dimensional consolidation (oedometer) testing was conducted on four undisturbed samples of these
soils recovered in borings B-23 Alt 1, and B-76A at depths varying from 50 to 75 ft. The tests were
conducted to maximum applied stresses of 32 to 64 ksf. From the maximum load level each sample was
then unloaded to 0.5 ksf in three to four decrements. Graphical presentation of sample deformation at
100 percent consolidation vs. load expressed as percent strain is attached in the appendices.

Effective vertical stress of the samples in place was estimated to be 2.0 to 3.2 ksf. The Casagrande
construction implies a preconsolidation stress of 20 ksf to as high as 22.5 ksf. Compared to present
overburden stresses, overconsolidation ratio values ranged from as great as 10 to as low as 6.3. At applied
stresses below the preconsolidation stress, taken as the average of the increments immediately above and
below the current overburden stress, average constrained modulus obtained was 450 to 750 ksf. Average
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compression ratio obtained above the preconsolidation stress was 0.16 to 0.17. This would equate to a
one-dimensional constrained modulus (M) value of only 220 ksf at very high stresses. Average
recompression ratio taken from the unloading portion of the consolidation test curves was 0.017.

Since this layer is moderately to heavily overconsolidated, compression due to deformation of soil grains
will occur almost immediately after load application. Time-dependent compression due to primary
consolidation and secondary compression will be very small.

4.4 Groundwater

As discussed in Section 2.4, 24-hour ground water levels were not recorded in some of the soil borings.
Groundwater level was measured immediately following the completion of the CPT and DMT soundings.
The groundwater levels are presented on the boring and sounding logs, where available, and the
subsurface profiles. Groundwater was encountered at a median depth of 2 ft below the ground surface,
corresponding to a median groundwater elevation of 7 ft NAVD 88. Groundwater levels are expected to
fluctuate with climatic, seasonal and tidal changes, as well as with construction activity at the site.
Groundwater measurements made at different times than our exploration may indicate groundwater
levels substantially different than indicated on the boring logs in the Appendix.
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5.0 Geotechnical Design Considerations

The analyses and results presented herein were completed prior to adoption of the current Geotechnical
Design Manual (GDM); therefore, the methods and results may not be in full compliance with the GDM
and are provided only for information. Furthermore, the environment issues associated with some of the
construction methods presented are not discussed in this report, and the inclusion of any methods in this
report is not an endorsement of feasibility. The analyses presented herein are based, in part, upon data
obtained from our subsurface exploration. Since portions of the project site were previously developed,
obstructions which were not evident at the time of our exploration (i.e., buried debris, old fill, etc.) will be
encountered during construction. In addition, variations in the subsurface conditions will not become
evident until construction.

5.1 General Discussion

Due to the variations in the subsurface conditions, design and construction considerations for each ramp
and the main line will be addressed separately. The considerations and discussion below are based on
preliminary analyses of the collected data and provided profiles. Final design recommendations should be
based on additional detailed analyses and the final embankment and bridge requirements.

5.1.1 Static Settlement

From a geotechnical engineering perspective, the marsh deposits and clays and silts overlying the Cooper
Marl, particularly the Holocene age deposits will likely pose the greatest challenge. Based on the
laboratory data, the Unit 2C clays and silts appear to be overconsolidated enough that they will not
experience virgin compression under low to moderate (i.e., 5 to 12 ft) fill height loads. At bridge
abutments, where fill heights tend to be high and settlement tolerances low, compression of this layer
may require preloading, wick drains and surcharging, or some combination of approaches to mitigate
long-term settlement.

The main interchange is located in an area where the softer shallow marsh deposits were encountered as
well. Ramps B and C have embankment bridge abutments in this area and may require some form of
treatment to meet normal SCDOT settlement criteria. More substantial ground improvement methods
such as pile or column supported embankments may be required if project schedules preclude long
surcharging periods.

The portion of the alignment on the former Navy Base contains the poorest soils encountered over the
entire alignment. The very soft clays and silts (Unit 1B) overlying the Cooper Marl are very weak and
compressible. The ground improvement methods mentioned above will almost certainly be necessary for
any grade-supported embankments on the former Navy Base, and staged filling cycles may have to be
implemented to prevent overstressing the soils and causing bearing capacity failures of the embankment
during construction. Tidewater Road, which runs parallel to Shipyard Creek, was constructed from rubble
fill. Deep foundation excavations along and adjacent to Tidewater Road would likely encounter rubble
overlying the very weak soils.
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5.1.2 Shear Strength Loss Screening

The soils encountered in the borings and soundings were evaluated for Shear Strength Loss (SSL) based
on laboratory soil shear strength testing, SPT and CPT testing, laboratory index testing, and the depth to
the water table. The evaluation indicates Sand-Like soils, Normally Sensitive (NS) Clay-Like soils, and
Highly Sensitive (HS) Clay-Like soils between the water table and the Cooper Marl are susceptible to SSL.
Liquefaction triggering evaluations should be performed on these soils during design. The Cooper Marl
and soils below the Cooper Marl are not susceptible to SSL.

5.1.3 Buried Debris

Buried debris was encountered along the proposed Local Access Road alignment near Bainbridge Avenue.
Although no other large deposits of buried debris were encountered, based on our knowledge of the site
history, debris and uncontrolled fill would likely be encountered during a more complete site exploration
where access to all portions of the alignment was available. Due to property owners’ site access
restrictions, we were not able to explore areas along the alignment of the Local Access Road and
Stromboli Avenue. Closed, former landfills are known to exist in this area within and very close to the
proposed alignment. Most of the area of North Charleston where the alignment is located has been
developed commercially or by heavy industry for many decades. The legacy of this type of development
frequently includes buried debris, uncontrolled fill, and environmental contamination. Undercutting
and/or special considerations (e.g., predrilling) may be necessary for grading, ground improvement, and
foundation installation operations.

52 Ramp A

Based on our understanding of the alignment profile drawings in the provided Environmental Impact
Statement, Ramp A begins along I-26 eastbound approximately 1200 ft west of the North Meeting Street
exit and crosses over [-26 approximately 500 ft east of the Rhodia (a.k.a. Solvay) plant. The ramp then
crosses Summerville Avenue and King Street Extension before joining Ramps B, C and D at the beginning
of Main Line 1D immediately west of Meeting Street Extension.

Based on the site conditions and review of aerial photographs, it appears areas of Ramp A near the North
Meeting Street exit and near Summerville Avenue lie within or near tidal marsh areas of the Ashley River.

The borings along Ramp A generally encountered very loose to dense sands overlying very soft to firm
clays. The sand stratum averaged about 8 to 10 ft thick, but thickened to about 30 ft in the vicinity of the
North Meeting Street exit ramp. An approximately 10 ft thick layer of medium dense sand was
encountered in the middle of the clay stratum in a boring near the Rhodia plant. The clay stratum
extended from below the sand to the top of the Cooper marl, except near the southern end of the ramp
where the interchange with I-26 is located. A lower sand stratum directly overlying the marl was
encountered in the borings in this area. The top-of-marl elevation was generally around

elevation -40 ft-NAVD 88 over most of the ramp; however, the top-of-marl elevation dropped abruptly in
the vicinity of King Street Extension to an elevation of about -53 ft. Figure 4-4 and Figure 4-5 illustrate our
interpretation of the subsurface profile based on the borings, and depict the soil units encountered.
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52.1 Static Settlement

Based on the ramp profile, it appears that approximately 4 to 6 ft of fill will be placed along most of Ramp
A. The fill height at the bridge abutment near Station 5792+25 will approach 11 ft. Settlements from the
weight of the new fill are primarily expected due to compression of the upper sandy soils, with some
minor compression of the soft to firm clays overlying the Cooper Group. Based on the laboratory and CPT
data, the clays have an OCR of at least 2. With a maximum fill height of 11 ft, settlements should be on
the order of 1 to 2 in.

We estimate that approximately 50% of the predicted settlement will occur within 90 days following fill
placement, and that long term settlement will be less than SCDOT typical maximum allowable limits of 5
in. for roadways and 2 in. for bridge abutments. Settlements were estimated using the program Settle 3D®
with primary consolidation theory. Figure 5-1 and Figure 5-2 show cross sections of the proposed
embankments at Station 5792 and Stations 5770 to 5780. The total settlement shown in the upper right-
hand corner is the settlement calculated at the point labeled “1" on the left-hand plan view, and is the
point where the maximum settlement was calculated.

5.2.2 Embankment Global Stability

We performed static slope (global external) stability analysis for the embankment along Ramp A using
limit equilibrium methods. Representative sections were modeled at Stations 5772+00 and 5792+25
because these areas are where the highest fill heights occur. SLIDE Version 5.024 was used for these
analyses. The results of our analyses indicate that the embankment configuration shown in our analyses
will be stable during and following construction with a factor of safety (FOS) greater than 1.4 under static
conditions.

To evaluate the seismic response of the proposed embankments, we performed pseudo-static analyses
based on the provided slope configuration according to the unified methodology described by the
FHWA?. In summary, the unified methodology includes an equivalent horizontal (static) force in the slope
stability calculations to represent the seismically-induced inertial force (as a percentage of gravity). A
pseudo-static seismic coefficient of 0.27g (which is ¥2 the SEE peak ground acceleration) was used in our
evaluation. Although a Site Specific Seismic Study was beyond the scope of this project, we estimated the
seismic coefficient based on our local experience for the purpose of this preliminary evaluation. The FOS
for the representative embankment sections are less than 1.1 for pseudo static seismic conditions using
an acceleration of 0.27g. Yield accelerations ranged from 0.16g to 0.18g. Liquefaction global stability and
detailed deformation analyses were beyond the scope of this project; however, based on the yield
accelerations, deformations should be relatively small (less than 3 in.). Figure 5-3 through Figure 5-6 show
a representative cross section at Stations 5772+00 and 5792+25, respectively, under static and pseudo-
static conditions.

5 FHWA Geotechnical Earthquake Engineering Manual, Vol. FHWAH1-99-012, Chapter 7.4. December, 1998.
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5.2.3 Deep Foundations

We assume most of the bridges will be supported on drilled shafts or driven pre-stressed concrete (PSC)
piles bearing in the Cooper marl. For our preliminary deep foundation analyses, we have neglected the
contribution or potential downdrag of the overburden soils. A unit side friction value of 3.0 ksf and unit
end bearing value of 30 ksf was used for drilled shafts bearing in the Cooper marl. Unit values of 2.6 ksf
and 26 ksf were used for driven piles. The unit values are based upon laboratory testing and our local
experience with load test results on drilled shafts and driven piles. Figure 5-7 and Figure 5-8 below
present the estimated axial capacity for 3-ft, 4-ft, 6-ft and 8-ft diameter drilled shafts bearing in the
Cooper marl, as well as 20-in. square and 24-in. square PSC piles bearing in the marl. A top-of-marl
elevation for Ramp A of -45 ft-NAVD 88 was used. Based on the subsurface profile, this is an appropriate
top-of-marl elevation for most of Ramp A; however, it should be noted that the marl dips to an elevation
of about -52 ft in the borings along King Street Extension where Ramps A through D converge. Shafts
would have to be longer at King Street Extension and possibly further from King Street Extension for a
corresponding axial capacity, depending on the actual top-of-marl elevation at each bent location.

Figure 5-7. Ramp A Ultimate Drilled Shaft Capacity vs. Tip Elevation
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Figure 5-8. Ramp A Ultimate Driven PSC Pile Capacity vs. Tip Elevation
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53 Ramp B

Ramp B begins at Spruill Avenue and heads west, crossing King Street Extension, the CSX Railroad,
Summerville Avenue, the Spruill Avenue exit ramp from I-26 westbound, and the on-ramp to I-26
eastbound from Meeting Street Extension. It diverges from Ramps A, C and D near King Street Extension.
Portions of Ramp B also appear to lie within tidal marsh areas of the Ashley River, particularly near where
Ramp B crosses I-26.

The subsurface conditions change significantly from south to north. At the southern end of the ramp
along I-26, the borings encountered loose to dense sands from the ground surface to the top of the
Cooper. As the ramp approaches the marshy tidal area near the existing I-26 on-ramp from Meeting
Street Extension, a layer of soft clay and silt was encountered that becomes thicker as the ramp
approaches the Main Line. A consolidation test performed on an undisturbed sample of the weight-of-
hammer silt near the bridge abutment indicated a Compression Ratio (Cr) of 0.29, an Overconsolidation
Ratio (OCR) of 1 and a Coefficient of Consolidation (Cv) of 0.01 ft2/day. Figure 4-8 shows the subsurface
profile along Ramp B.
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5.3.1 Static Settlement

Based on the ramp profile, we estimate up to 13 ft of fill will be placed near Station 5820+50 on Ramp B.
This is the area where the very soft clay is relatively thick (about 25 ft). Settlements from the weight of the
new fill are primarily expected due to compression of this soft layer. With a maximum fill height of 13 ft,
settlements could be on the order of 3 ft and would occur slowly. Due to the magnitude and settlement
rate, some form of ground improvement will likely be required at this bridge abutment. Based on our
analyses, a combination of wick drains on a 5-ft triangular spacing and a 6 to 8 ft surcharge can reduce
settlements to typically acceptable SCDOT limits in a reasonable amount of time. We estimate that at least
a 1 yr surcharge period would be required. Other forms of ground improvement may be necessary if
schedule limitations preclude long surcharge periods. Figure 5-9 shows a representative cross section of
the embankment with the calculated settlement at the point shown on the plan view. The wick drains used
in the analysis are shown as a group of thin blue lines extending from the ground surface through the soft
strata into underlying sands.

53.2 Embankment Global Stability

The results of our global stability analyses indicate that the embankment configuration shown will be
stable during and following construction with a FOS greater than 1.4 under static conditions. The FOS for
the representative embankment section is less than 1.1 for pseudo-static seismic conditions, under an
acceleration of 0.27g. The yield acceleration is 0.18g. Figure 5-10 through Figure 5-12 show a
representative cross section at Station 5820+46 under static and pseudo-static conditions.
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5.3.3 Deep Foundations

Figure 5-13 and Figure 5-14 present the estimated axial capacity for drilled shafts and driven, square PSC
piles bearing in the Cooper marl. A top-of-marl elevation for Ramp B of -45 ft-NAVD 88 was used. Based
on the subsurface profile, this is an appropriate top-of-marl elevation for most of Ramp B. Ramp B
converges with Ramps A, C and D at King Street Extension where the marl dips to an elevation of about -
52 ft; therefore shaft lengths might be longer in the vicinity of King Street Extension.

Figure 5-13. Ramp B Ultimate Drilled Shaft Capacity vs. Tip Elevation
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Figure 5-14. Ramp B Ultimate Driven PSC Pile Capacity vs. Tip Elevation
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5.4 Ramp C

Ramp C begins along I-26 westbound approximately 1400 ft east of the Spruill Avenue exit, veers east and
crosses the Southern Lumber plant parking lot. It then crosses King Street Extension and joins Ramps A, B
and D at the beginning of Main Line 1D. The area where Ramp C veers away from 1-26 is low-lying,
marshy, and appears to be tidally influenced. We encountered very soft, wet soils at the ground surface
when drilling in this area.

The subsurface conditions along Ramp C are similar to those encountered along Ramp B; however, the
soft clay and silt strata was encountered further south along Ramp C. The top-of-marl elevation dips
slightly from south to north as well. Figure 4-9 shows the subsurface profile along Ramp C.

54.1 Static Settlement

Based on the ramp profile, we estimate up to 15 ft of fill will be placed near Station 5842+50 on Ramp C.
This is the area where the very soft clay is relatively thick (about 25 ft). Settlements from the weight of the
new fill are primarily expected due to compression of this soft layer. Similar to Ramp B, settlements could
be on the order of 3 ft and would occur slowly. A combination of surcharging and wick drains will likely be
required, as a minimum. As with Ramp B, other forms of ground improvement may be necessary if
schedule limitations preclude long surcharge periods.
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5.4.2 Embankment Global Stability

The results of our global stability analyses indicate that the embankment configuration shown will be
stable during and following construction with a FOS greater than 1.4 under static conditions. The FOS for
the representative embankment section is less than 1.1 for pseudo-static seismic conditions, under an
acceleration of 0.27g. The yield acceleration is 0.10g. Figure 5-15 and Figure 5-16 show representative
cross sections at Station 5842+55, under static and pseudo-static conditions.
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5.4.3 Deep Foundations

Figure 5-17 and Figure 5-18 present the estimated axial capacity for drilled shafts and driven, square PSC
piles, respectively, bearing in the Cooper marl. A top-of-marl elevation for Ramp C of -53 ft-NAVD 88 was
used. Based on the subsurface profile, this is an appropriate top-of-Cooper elevation for most of Ramp C.
Similar to Ramps A, B and D, shafts for Ramp C in the vicinity of King Street Extension would need to be
longer for a comparable capacity.

Figure 5-17. Ramp C Ultimate Drilled Shaft Capacity vs. Tip Elevation
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Figure 5-18. Ramp C Ultimate Driven PSC Pile Capacity vs. Tip Elevation
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5.5 Ramp D

Ramp D begins along I-26 westbound north of the North Meeting Street flyover. It crosses under the
flyover and follows I-26 westbound to Summerville Avenue. It then crosses Summerville Avenue, the 1-26
eastbound entrance ramp, the Spruill Avenue exit ramp and King Street Extension before terminating
along with Ramps A, B and C at the beginning of Main Line 1D.

The subsurface conditions generally consist of approximately 10 to 30 ft of loose to dense sands overlying
soft to firm clays and silts. The clay/silt stratum varies in thickness and depth along the ramp. It reaches a
thickness of nearly 40 ft in the vicinity of Summerville Avenue, where it is also closest to the surface. Along
the portion of Ramp D where embankments are currently proposed, the clay/silt stratum was encountered
from about elevation -4 ft to -32 ft. The CPT data and laboratory data from Ramp G nearby indicates the
Unit 2C clay is slightly overconsolidated. Figure 4-2 and Figure 4-3 show the subsurface profile along
Ramp D.

5.5.1 Static Settlement

Based on the ramp profile, we estimate up to 15 ft of fill will be placed near Station 5772+50 on Ramp D.
Settlements from the weight of the new fill are expected due to compression of the upper sands and to a
lesser degree the underlying clay stratum. With a maximum fill height of 15 ft, we expect settlement could
be on the order of 6 to 8 in. Most of the settlement would occur relatively quickly during construction.
Wick drains should not be required for Ramp D.
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Figure 5-19 shows a representative cross section of the embankment with the calculated settlement at the
point shown on the plan view.

5.5.2 Embankment Global Stability

The results of our global stability analyses indicate that the embankment configuration shown will be
stable during and following construction with a FOS greater than 1.3 under static conditions. The FOS for
the representative embankment section is less than 1.1 for pseudo-static seismic conditions, under an
acceleration of 0.27g. The yield acceleration ranged from 0.16g to 0.20g. Figure 5-20 and Figure 5-21
show a representative cross section at Station 5772+50.

July 21, 2015 94



] Total Settlement (Ft)
i -0.075
1 0.010
g | 0.095
= | 0.180
i 0.265
| 0.350
_ 0.435
i 0.520
| 0.605
8 0.690
o_|
3 0.775
_ max (stage): 0.733 ft
| max (all): 0.733 ft
o]
o
B
o
o
<
o
|
‘—‘| I ‘ I I ‘ I I ‘ I I ‘ I I ‘ I
-100 -50 0 50 100
—
roject Port Access Road
Analysis Description

Embankment Settlement at Ramp D Station 5772+50

13 ft of fill with 4 ft surcharge; B-56 and B-3 soil model

Drawn By DWH Company S&ME, Inc.

[SETTLESD 1.007 pate 3/20/09 Figure 5-19




PROJECT NO. 1131-08-554

APRIL 2009

AS SHOWN

PORT ACCESS ROAD
EMBANKMENT STABILITY ANALYSIS - RAMP D
STATION 5772+50 - STATIC CONDITION
16.5 FT OF FILL; B-60 SOIL MODEL

Figure
5-20




PROJECT NO. 1131-08-554

APRIL 2009

AS SHOWN

PORT ACCESS ROAD
EMBANKMENT STABILITY ANALYSIS - RAMP D
STATION 5772+34 - PSEUDO-STATIC CONDITION
16.5 FT OF FILL; B-60 SOIL MODEL

Figure
5-21




Geotechnical Base Line Report
Port Access Road

North Charleston, South Carolina
S&ME Project No. 1131-08-554

5.5.3 Deep Foundations

Figure 5-22 below present the estimated axial capacity for drilled shafts and driven, square PSC piles
bearing in the Cooper marl. A top-of-Cooper elevation for Ramp D of -40 ft-NAVD 88 was used. Based on
the subsurface profile, this is an appropriate top-of-marl elevation for most of Ramp D. Ramp D
converges with Ramps A through C at King Street Extension where the marl dips to an elevation of about
-52 ft; therefore shaft lengths might be longer as the ramp approaches King Street Extension.

Figure 5-22. Ramp D Ultimate Drilled Shaft Capacity vs. Tip Elevation
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Figure 5-23. Ramp D Ultimate Driven PSC Pile Capacity vs. Tip Elevation
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5.6 Main Line 1D

The Main Line 1D begins between Spruill Avenue and Meeting Street Extension. It crosses Meeting Street
Extension and two sets of railroad tracks before turning north near the Sonoco Facility on the former
Macalloy site. It follows the western edge of the Macalloy site for approximately 1500 ft before turning
east and heading toward the former Naval Base. It crosses Shipyard Creek and Tidewater Road near the
northeast corner of the Macalloy site.

On the former Naval Base side of Shipyard Creek, the alignment crosses very soft subgrade and deeper
soils, and crosses over an abandoned building before terminating at the new port site. The ground surface
is subject to tidal flooding. The area immediately surrounding the abandoned building has been filled.
Visual evidence of significant settlement is apparent on the building and its sidewalks and parking lot.

Along the portion of the alignment from Spruill Avenue and through the Macalloy site, the borings
generally encountered interbedded layers of very loose to medium dense sands and very soft to firm clays
and silts. The soft clay layers encountered were thicker near the western end of Main Line 1D, and became
thinner and generally more sandy to the east. A fairly abrupt change in the top-of-marl elevation occurred
between Meeting Street Extension and the railroad tracks, which is a distance of less than 250 ft. The top-
of-marl elevation rose from about -54 ft at Spruill Avenue and Meeting Street Extension to about -36 ft at
the railroad tracks. The Macalloy site was the only area where the Miocene “young” marl was encountered
with any significant thickness. The young marl was encountered in the borings near the mid-point of the
Main Line 1D alignment and pinched out just east of Shipyard Creek.
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A portion of the Macalloy site was remediated, and we understand that in some areas the remediation
involved the removal of up to 20 ft of soil. Based on our knowledge of the site, most of the alignment
does not fall within the remediated area; however, the portion of the alignment near Shipyard Creek and
the Local Access Road could fall within this area. The fill in this area should be considered uncontrolled.
Also, slag waste material is present over much of the site, including areas not remediated. Based on our
knowledge of the site, the slag fill is within most of the alignment on the site and was encountered in the
boring we performed near the center of the site (B-23SPT ALT1). Additional exploration will be required to
determine the actual extent of the slag and uncontrolled fill.

The subsurface conditions east of Shipyard Creek on the former Naval Base are substantially different
from those encountered over the rest of the project site. The borings there encountered from 30 to 50 ft
of very soft, very weak, under to normally consolidated and highly compressible Unit 1B clays and silts
overlying the Cooper marl. A thin, discontinuous “crust” of sand exists at the ground surface in some
areas. N-values in the clay strata were generally weight-of-hammer and CPT tip resistances were less than
5 tsf. Vane shear, Cu and Uu testing, and CPT correlations indicated strengths on the order of 140 psf at
the top of the strata to 400 psf at the bottom of the strata. Compression Ratio (Cr) indices ranged from
0.25 to 0.48 and Recompression Ratio (Rr) indices ranged from 0.049 to 0.077. Overconsolidation Ratio
(OCR) values ranged from 0.6 to 1.5. The vertical Coefficient of Consolidation (Cv) is generally on the order
of 0.015 ft?/day. Figures 4.5A and 4.5B show the subsurface profile along the Main Line 1D.

5.6.1 Static Settlement

We understand that a portion of the Main Line may be constructed as embankments rather than elevated
structure; therefore, we estimated settlements assuming an embankment height that approximated the
proposed bridge height. For the portion of the Main Line along the western edge of the Macalloy site, we
assumed a maximum fill height of 30 ft. Settlement will occur primarily due to compression of the sands
and will occur relatively quickly. We estimate that about 6 to 8 in. of settlement will occur, with most of
the settlement occurring within 90 days of construction. Figure 5-24 shows the representative
embankment cross section modeled and the estimated settlement. Areas of uncontrolled fill could have
more compressible materials in them, and the compressibility of the slag over much of the site is
unknown at this time.

Constructing any embankment on the former Naval Base soils will be much more difficult and complex.
Based on the ramp profile, we estimate up to 15 ft of fill will be placed near the bridge abutment at
Station 94+00 on the Main Line about 250 ft east of Shipyard Creek and will decrease to a fill height of
about 5 ft from 600 ft east of the creek to the tie-in with the new port. The very soft clay/silt stratum
ranges in thickness from about 35 ft at the bridge abutment to about 50 ft at the tie in to the new port.
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Settlements from the weight of the new fill will occur due to compression of the clay/silt stratum. With a
permanent maximum fill height of 15 ft, settlements could be on the order of 9 ft and would occur very
slowly. With a 5-ft surcharge, this would result in the placement of about 29 ft of fill. In addition to very
large settlement magnitudes, staged construction would probably have to be utilized. We estimate that a
maximum initial embankment height of 4 to 5 ft could be constructed before causing a bearing capacity
(i.e., lateral squeeze) type failure.

Due to the magnitude and settlement rate, some form of ground improvement will be required at this
bridge abutment. Further, based on our analyses, we do not expect that wick drains and surcharging will
allow for sufficient settlement to occur in any normal project schedule that would meet typical bridge
abutment settlement criteria. A column or pile supported embankment will probably be required for the
bridge abutment fill.

For the portion of the Main Line on the former Naval Base where fill heights will be about 5 ft, we expect
that a combination of wick drains and surcharging could be used to reduce settlement to an acceptable
amount. Staged construction would still likely be necessary to prevent overstressing the very weak soils.
We estimate that total settlements on the order of 5 ft would occur from raising the site grade by 5 ft.
Depending on the sensitivity of the soils, many stages of filling could be required to achieve the final
grade. Based on our analyses, a combination of wick drains on a 5-ft triangular spacing and a 3 ft
surcharge will likely be required to reduce settlements to typically acceptable limits in a reasonable
amount of time. We estimate that approximately 2 years would be required from the time the first fill was
placed until the surcharge could be removed. This significant time period should be considered when
planning the construction sequence. Figures 5-25 and 5-26 show representative embankment cross
sections with corresponding settlement magnitudes for the bridge abutment fill and the lower roadway
fill.

5.6.2 Embankment Global Stability

The results of our global stability analyses indicate that the embankment configurations shown for
Stations 100+00 and 93+75 for the former Naval Base will be stable during and following construction
with a FOS greater than 1.3 under static conditions. For the portion of the Main Line along the western
edge of the Macalloy site at Station 70+00, we assumed a maximum fill height of 30 ft. The embankment
shown will be unstable without reinforcement or reduction in the fill height with a FOS of 0.96 under static
conditions. The FOS for the representative embankment sections are less than 1.1 for pseudo-static
seismic conditions, under an acceleration of 0.27g. The yield acceleration ranged from 0.12g to 0.13g.
Figures 5-27 through 5-42 show representative cross sections at Stations 100+00, 93+75 and 70+00,
respectively, under static and pseudo-static conditions including reinforcement or reduced fill heights.
Although no detailed deformation analysis was performed, greater seismic deformations could also be
expected on the Navy Base embankments than on the other embankments along the alignment.
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5.6.3 Deep Foundations

Figures 5-43and 5-44 presents the estimated axial capacity for drilled shafts and driven, square PSC piles
bearing in the Cooper marl. A top-of-marl elevation of -40 ft-NAVD 88 for the Main Line was used. Based
on the subsurface profile, this is an appropriate top-of-marl elevation for most of the Main Line.
Additionally, the “younger” marl deposit was encountered over portions of the Main Line but not along
the entire alignment. The top-of-marl elevation also increases rather dramatically between Spruill Avenue
and the Macalloy Site. A more detailed analysis of shaft and pile capacities, particularly for a bridge over
Shipyard Creek and the bridge over Spruill and Meeting Street, would need to be performed once final
bent locations are established and a decision is made about using embankments or elevated structure.

A lower side friction value of 1.5 ksf was used for the younger marl deposit encountered along a portion
of the Main Line. The shaft and pile capacities presented below assume the unit side friction indicated
above and a young marl thickness of 10 ft.

Figure 5-43. Main Line 1D Ultimate Drilled Shaft Capacity vs. Tip Elevation
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Figure 5-44. Main Line 1D Ultimate Driven PSC Pile Capacity vs. Tip Elevation
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5.7 Ramps E and F

Ramps E and F exit from the Main Line 1D on the Macalloy site. Ramp E continues across Shipyard Creek
to provide Tidewater Road access. Ramp F will serve a local access road between Bainbridge Avenue and
the Main Line. Although we were not able to explore these Ramps as completely as the others, the
available subsurface data generally indicates loose to medium dense clayey sands interbedded with layers
of medium dense to dense cleaner sands and some thin soft clay layers. The sands extend to an elevation
of approximately -18 ft, where the younger marl deposit was encountered. This younger marl transitioned
into the Cooper marl at an approximate elevation of -30 ft. While the portion of Ramp E that lies within
the Macalloy site west of Shipyard Creek consists of basically sandy soils overlying the Cooper Group, the
portion of the ramp that lies within the former Naval Base east of Shipyard Creek consists of the very soft
clays and silts described above for the Main Line. For a subsurface profile of Ramps E and F, please refer
to the Main Line 1D subsurface profile drawings.

5.7.1 Static Settlement

Based on the ramps’ profiles, we estimate up to 11 ft of fill will be placed at the bridge abutments.
Settlements from the weight of the new fill are expected due to compression of the upper sands and to a
lesser degree the underlying clay layers. We expect settlements on the order of 2 to 4 in. Most of the
settlement would occur relatively quickly during construction. Wick drains should not be required for
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Ramps E or F. Figure 5-45 shows a representative cross section of the Ramp E and Ramp F embankments
with the calculated settlement at the point shown on the plan view.

5.7.2 Embankment Global Stability

The results of our global stability analyses indicate that the embankment configuration shown will be
stable during and following construction with a FOS greater than 1.4 under static conditions. The FOS for
the representative embankment section is less than 1.1 for pseudo-static seismic conditions, under an
acceleration of 0.27g. The yield accelerations are 0.20g. Figures 5-46 through 5-49 show representative
cross sections at Stations 81+30 and 68+30, respectively, under static and pseudo-static conditions.

5.7.3 Deep Foundations

Based on the available data, a top-of-marl elevation of -40 ft-NAVD 88 was used for Ramps E and F.
Additionally, the “younger” marl deposit was encountered in the borings near the Ramps. Therefore, the
axial capacity analyses presented for the Main Line should be applicable for Ramps E and F. Additional
exploration would be necessary to confirm this.
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5.8 Ramp G

Ramp G begins along I-26 eastbound north of the North Meeting Street exit and follows the existing exit
ramp over [-26, King Street Extended and railroad tracks before returning to grade at Meeting Street
Extension.

The subsurface conditions along Ramp G generally consist of approximately 20 ft of very loose to medium
dense sands overlying approximately 20 to 25 ft of soft to firm clays and silts. The CPT data and laboratory
data from Ramp G nearby indicates the clay is slightly overconsolidated. Figure 4-1 shows the subsurface
profile along Ramp G.

5.8.1 Static Settlement

Based on the ramp profile, we estimate up to 12 ft of fill will be placed near Station 5789+00 at the bridge
abutment for Ramp G. Settlements from the weight of the new fill are expected due to compression of the
upper sands and to a lesser degree the underlying clay stratum. The addition of 12 ft of fill will result in
settlements that exceed typical SCDOT bridge abutment limits. With a maximum fill height of 12 ft, we
expect settlement could be on the order of 6 to 8 in. Wick drains and surcharging will likely be required to
reduce long term settlement. We estimate wick drains on a 5-ft triangular spacing with a 3 ft surcharge
left in place for 90 days will reduce post-construction settlement to under 2 inches. Figure 5-50 shows a
representative cross section of the embankment with the calculated settlement at the point shown on the
plan view.

5.8.2 Embankment Global Stability

The results of our global stability analyses indicate that the embankment configuration shown will be
stable during and following construction with a FOS greater than 1.4 under static conditions. The FOS for
the representative embankment section generally is less than 1.1 for pseudo-static seismic conditions,
under an acceleration of 0.27g. The yield acceleration ranged from 0.21g to 0.27g. Figures 5-51 through
5-56 show representative cross sections at Stations 5772+00, 5789+35, and 5801+65, respectively, under
static and pseudo-static conditions.

July 21, 2015 129



2?0

-290

b
-200

b
200

o

[eNelNelNeolNeNeNeoNeoNol

max (stage):
max (all):

Total Settlement (ft)
-0.

.010
.095
-180
.265
-350
.435
.520
.605
.690
775

075

0.739 ft
0.739 ft

[SETTLE3D 1.007

Project

Port Access Road

Analysis Description

Embankment Settlement along Ramp G: Station 5789+00

13 ft of fill with 3 ft surcharge; B-76 and B-3 soil model

Drawn By

DWH

Company S&ME, Inc.

Date

3/30/09

Figure 5-50




PROJECT NO. 1131-08-554

APRIL 2009

AS SHOWN

PORT ACCESS ROAD
EMBANKMENT STABILITY ANALYSIS - RAMP G
STATION 5772+00 — STATIC CONDITION
8 FT OF FILL; B-2 SOIL MODEL

Figure
5-51




PROJECT NO. 1131-08-554

APRIL 2009

AS SHOWN

PORT ACCESS ROAD
EMBANKMENT STABILITY ANALYSIS - RAMP G
STATION 5772+00 — PSEUDO-STATIC CONDITION
8 FT OF FILL; B-2 SOIL MODEL

Figure
5-52




PROJECT NO. 1131-08-554

APRIL 2009

AS SHOWN

PORT ACCESS ROAD
EMBANKMENT STABILITY ANALYSIS - RAMP G
STATION 5789+00 — STATIC CONDITION
12 FT OF FILL; B-76 SOIL MODEL

Figure
5-53




PROJECT NO. 1131-08-554

APRIL 2009

AS SHOWN

PORT ACCESS ROAD
EMBANKMENT STABILITY ANALYSIS - RAMP G
STATION 5789+00 - PSEUDO-STATIC CONDITION
12 FT OF FILL; B-76 SOIL MODEL

Figure
5-54




PROJECT NO. 1131-08-554

APRIL 2009

AS SHOWN

PORT ACCESS ROAD
EMBANKMENT STABILITY ANALYSIS - RAMP G
STATION 5801+50 ~ STATIC CONDITION
15 FT OF FILL; B-75 SOIL MODEL

Figure
5-55




PROJECT NO. 1131-08-554

APRIL 2009

AS SHOWN

PORT ACCESS ROAD
EMBANKMENT STABILITY ANALYSIS - RAMP G
STATION 5801+50 - PSEUDO-STATIC CONDITION
15 FT OF FILL; B-75 SOIL MODEL

Figure
5-56




Geotechnical Base Line Report
Port Access Road
North Charleston, South Carolina

S&ME Project No. 1131-08-554

5.8.3 Deep Foundations

Figures 5-57 and 5-58 present the estimated axial capacity for drilled shafts and driven, square PSC piles
bearing in the Cooper marl. A top-of-marl elevation for Ramp G of -40 ft-NAVD 88 was used.

Figure 5-57. Ramp G Ultimate Drilled Shaft Capacity vs. Tip Elevation
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Figure 5-58. Ramp G Ultimate Driven PSC Pile Capacity vs. Tip Elevation
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5.9 Ramp H

Ramp H begins along I-26 eastbound just south of Baker Hospital Road. It parallels the existing on-ramp
to [-26 from Meeting Street Extension, and crosses CSX railroad tracks and King Street Extension before
returning to grade at Meeting Street.

The subsurface conditions along Ramp H are similar to Ramp G and generally consist of approximately 20
ft of very loose to medium dense sands overlying approximately 20 to 25 ft of soft to firm clays and silts.
The CPT data and laboratory data from Ramp G nearby indicates the clay is slightly overconsolidated.
Figure 4-12 shows the subsurface profile along Ramp H.

5.9.1 Static Settlement

Based on the ramp profile, we estimate up to 20 ft of fill will be placed near Stations 5636+50 and
5745+00 at the bridge abutments for Ramp H. Settlements from the weight of the new fill are expected
due to compression of the upper sands and the underlying clay stratum. Although the underlying clays
are slightly overconsolidated, the addition of 20 ft of fill will result in settlements that exceed typical
SCDOT bridge abutment limits. With a maximum fill height of 20 ft, we expect settlement could be on the
order of 3 to 4 in. Approximately half the settlement should occur within 90 days of fill placement. Wick
drains should not be required for Ramp H.
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Figures 5-60 and 5-61 show a representative cross sections of the embankment at Stations 5736+50 and
5745+00 with the calculated settlement at the point shown on the plan view.

5.9.2 Embankment Global Stability

The results of our global stability analyses indicate that the embankment configuration shown will be
stable during and following construction with a FOS greater than 1.3 under static conditions. The FOS for
the representative embankment section in general is less than 1.1 for pseudo-static seismic conditions,
under an acceleration of 0.27g. The yield accelerations ranged from 0.12g to 0.27g. Figures 5-62 and 5-67
show representative cross sections at Stations 5744+45, 5736+84 and 5765+00, respectively, under static
and pseudo-static conditions.
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5.9.3 Deep Foundations

Based on the subsurface data, the top-of-Cooper elevation for Ramp H is approximately
-40 ft-NAVD 88. Therefore, the axial capacity analyses presented for Ramp G should be applicable for
Ramp H.

5.10 Local Access Road

Based on the available drawings, an access road will connect the Main Line to Bainbridge Avenue via
Ramps E and F on the former Macalloy site. Although a profile of the access road was not available at the
time of this report, we understand that a portion of the road will be elevated along Shipyard Creek. The
road will transition to existing grade between the incinerator facility and Bainbridge Avenue.

The subsurface conditions along the access road generally consisted of very loose to medium dense silty
to clayey sands interbedded with layers of very soft to stiff sandy clays. The young marl was encountered
above the Cooper along the portion of the access road near the Main Line. The young marl eventually
pinched out about mid-way along the road to Bainbridge Avenue. The end of the road near Bainbridge
Avenue crosses a tidal marsh. We encountered buried debris in this area. The container storage area
immediately west of the road and adjacent to the incinerator facility is a former landfill as well. It is very
likely that buried debris exists along the proposed local access road in this area. Figure 4-10 shows the
subsurface profile along the Local Access Road.

5.10.1  Settlement and Stability

Although an alignment profile was not available from which to base settlement and stability analyses, we
do not expect that any special ground improvement would be required based on the borings performed
in the area where the road would like be an embankment. The soils were primarily sandy clays and clayey
sands, which would consolidate rather quickly. This assessment assumes no buried debris under the
embankment. Quantifying the magnitude of settlement expected over a landfill or buried debris in
general would require additional exploration and detailed analyses beyond the scope this preliminary
analysis.

5.10.2  Deep Foundations

Figures 5-68 and 5-69 below present the estimated axial capacity for drilled shafts and driven, square PSC
piles bearing in the Cooper marl. A top-of-marl elevation of -24 ft-NAVD 88 was used. Based on the
subsurface profile, the “younger” marl deposit was encountered over the portion of the access road where
deep foundations would be utilized. The young marl was encountered at an elevation of approximately -
18 ft-NAVD 88.
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Figure 5-67. Local Access Road Ultimate Drilled Shaft Capacity vs. Tip Elevation
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5.11 Stromboli Avenue

A secondary road will turn off of the Local Access Road between the incinerator facility and the adjacent
container storage yard. It will cross a set of abandoned railroad tracks, another container storage yard,
and Meeting Street Extension before connecting with the existing Stromboli Avenue. The road will lead
west along Stromboli Avenue and terminate at Spruill Avenue. Figure 4-11 shows the subsurface profile
along the Stromboli Avenue alignment between Meeting Street Extension and the incinerator facility. A
third container storage yard is located north of Stromboli Avenue. All three of these container yards are
either known or suspected former landfills. We were not able to drill on the actual storage yards, but
drilled just beyond their limits. Uncontrolled fill, debris and isolated organics were encountered in the
borings drilled adjacent to the two easternmost container yards. Additional exploration would be
necessary to confirm the presence or absence of buried debris in the portions of the alignment that cross
theses container yards, and the presence of such buried debris would present a challenge to construction.
We note that Figure 4-11 does not show buried debris or garbage because we were not able to drill in the
suspected landfill areas.

5.11.1  Settlement and Stability

An alignment profile was not available from which to base settlement and stability analyses; however, the
alignment as presently shown will cross at least two suspected former landfills. As discussed previously,
quantifying the magnitude of settlement of a landfill with unknown contents and depth is extremely
difficult. These areas will present a unique challenge to the final project designers and constructors.

5.12 Construction Considerations

5.12.1  Subgrade Preparation

Due to the presence of clayey surface soils in some areas, establishing positive site drainage before
construction will be critical to site development. Prior to beginning mass clearing and grubbing, surface
water in the proposed fill areas should be removed by establishing drainage prior to beginning site work.
To the extent possible, heavy clearing equipment should not be allowed in saturated areas; such traffic
will significantly increase the instability of these soils.

Preparation for fill placement should begin by clearing and grubbing. After clearing and stripping is
complete, all areas at grade or to receive fill should be evaluated. Depending on conditions at the time of
construction, the evaluation may include proofrolling with a heavily-loaded dump truck or similar heavy
equipment to detect unstable/unsuitable areas. Unstable/unsuitable areas should either be repaired in-
place or undercut.

5.12.2  Undercutting of Unsuitable Subgrade

As previously mentioned, some of the surface soils along the alignment are moisture sensitive. Moisture

sensitive soils are very unstable once they become wet or if they are overexposed to construction traffic. It
is difficult to predict the amount of undercutting that will be required since the soils at the subgrade level
will be disturbed during site grubbing and will be disturbed to some degree by the roadway construction.
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We note that the extent of undercutting will depend heavily on climatic conditions during construction
and, more importantly, the contractor’s ability to properly maintain good site drainage and limit the
disturbance of temporarily wet subgrades. During periods of heavy rainfall, the undercutting can be
limited by maintaining adequate site drainage and prohibiting heavy, rubber-tired equipment from
traveling on exposed, wet subgrade soils. The presence of contaminated soils may restrict undercutting or
require special handling and disposal.

5.12.3  Subgrade Stabilization

In lieu of undercutting, it may also be appropriate to stabilize soft subgrade areas with used of crushed
rock and/or geotextile. Also, depending on the degree of instability at the time of construction and the fill
height necessary to achieve the design grade, it may be possible to “bridge” some areas of moderately
weak subgrade soils with controlled fill. Bridging typically involves placement of a relatively thick layer (12
in. to 18 in.) of granular fill with a low ground-pressure bulldozer. The bulldozer stays on the top of the
bridge lift, pushing the fill ahead of it, to avoid overstressing the underlying weak subgrade. Subsequent
lifts of fill may then be placed and compacted in accordance with the controlled fill requirements.

Placing a geotextile between the subgrade and initial fill or bridge lift may also stabilize areas of weaker
soils and may reduce the need for undercutting. Areas of significant instability may require some
undercutting prior to placement of the stabilization geotextile and subsequent placement of controlled
fill. Determination of whether to undercut, bridge, or use a geotextile is best determined by a qualified
Geotechnical Engineer in the field at the time of construction. The former Navy Base is an area where
geotextiles and bridge lifts will likely be necessary to create a stable working platform. Undercutting and
proofrolling are not practical on such thick deposits of very soft soils.

Areas where unstable subgrades are likely to be encountered include, but are not limited to:

Ramps A and G near the North Meeting Street exit

Ramp B near the on-ramp from Spruill Avenue to I-26 eastbound

Ramp C in the area of the bridge abutment embankment

The Main Line near Shipyard Creek, if it is grade supported at that point
The Main Line and the Tidewater Access Road east of Shipyard Creek
The Local Access Road near Bainbridge Avenue

* & & 6 o o

The areas noted above are where we encountered soft, wet subgrade soils during our exploration and are
where embankments are presently planned. There are other areas along the alignment where unstable
subgrade soils are present, but elevated structures are planned. If the distribution of elevated structure to
embankment changes, then additional areas would come under consideration for subgrade stabilization.
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6.0 Limitations

This report has been prepared in accordance with generally accepted geotechnical engineering practice
for specific application to this project. The conclusions contained in this report were based on the
applicable standards of our profession at the time this report was prepared. No other warranty (express or
implied) is conferred.

The analyses and conclusions submitted in this report are based, in part, upon the data obtained from the
subsurface exploration. The nature and extent of variations between the borings may not become evident
until construction and are not warranted. Due to the distance between each boring, subsurface conditions
can be expected to vary from the conditions described herein and shown on the attached logs and cross-
sectional profiles.

Boring and sounding penetration data and soil descriptions are included on the attached Boring and
Sounding logs and Subsurface Profiles. The enclosed finished logs and profiles represent our
interpretation of the contents of the field records based on the results of engineering examination and
tests of field samples. Finished logs depict conditions at the specific boring locations at the particular time
when drilled. For the purpose of illustration, conditions were interpolated between the borings on the
subsurface profiles using reasonable engineering judgment.

The above presented engineering properties are S&ME's interpretation of the laboratory testing results.
The geotechnical engineer of record for the project must review the laboratory testing results to develop
his or her own interpretation of the testing result and application to the design stress levels and loadings.
The above presented strength parameters are for the individual soil samples tested at the stress levels
indicated on the laboratory test sheets.
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Appendix I - Boring Coordinates and Elevations



Table I-1. Boring Coordinates and Elevations



Table I-1: 1-26 Port Road Access Borings in Lat/Long and State Plane

S&ME BORING ELEVATION
D LAT (North) [LONG (West)] NORTH EAST (-NAVD 88)
B-01CPT 32.840334] 79.967662| 367978.9] 2317051.2 12.6
B-02SPT 32.838441| 79.965459| 367297.0] 2317734.6 6.5
B-03SPT 32.837647| 79.964486] 367011.0] 2318036.4 6.7
B-04SPT 32.836928| 79.962741| 366754.9] 2318574.8 6.0
B-05DMT 32.836891| 79.962714| 366741.6] 2318583.2 5.0
B-06CPT 32.836681| 79.962377| 366666.2] 2318687.4 8.6
B-07CPT 32.836077| 79.961577| 366449.0] 2318935.3 10.9
B-08CPT 32.835301| 79.960428| 366170.2] 2319291.1 10.3
B-10CPT 32.834032| 79.059589| 365711.1] 23195535 7.8
B-11GEO 32.833599| 79.958476| 365556.9] 2319896.9 8.5
B-12SCPT 32.833586| 79.958457| 365552.5| 2319902.9 8.2
B-13CPT 32.833796| 79.957743| 365631.1] 2320121.2 8.8
B-14SPT 32.833867| 79.957274] 365658.2] 2320265.0 12.6
B-15CPT 32.834548| 79.956464] 365908.4] 2320511.2 11.3
B-16SPT 32.834406] 79.956220| 365857.6] 2320586.9 10.9
B-17SCPT 32.834292| 79.956040| 365816.9] 2320642.7 10.8
B-18SPT 32.834962| 79.954958| 366063.8] 2320972.4 8.9
B-19SPT 32.834947| 79.954469| 366059.8] 2321122.7 10.5
B-20SPT ALT1 32.835504] 79.953796| 3662645 2321327.2 12.7
B-21SPT ALT1 32.836079| 79.952801| 366476.8] 2321603.2 125
B-22SCPT 32.838328| 79.952978| 367294.4] 2321568.0 11.9
B-23SPT ALT1 32.838330] 79.952006| 367295.2| 2321562.6 11.9
B-24DMT 32.838324| 79.953015| 367292.8] 2321556.7 11.9
B-26DMT ALT1 32.835417| 79.953739| 366233.2] 2321345.2 13.0
B-27SPT 32.839965| 79.954075| 367886.6] 2321225.3 116
B-28SPT ALT1 32.834594| 79.955548| 365928.0] 2320792.4 7.1
B-29SPT ALT 1 32.842517| 79.950563| 368826.0] 2322294.3 45
B-31SPT 32.842866| 79.949465| 368956.5| 2322630.2 2.8
B-32DMT 32.842993| 79.949117| 3690035 23227365 3.7
B-33SPT 32.842972| 79.949128| 368996.1] 2322733.4 3.8
B-34SCPT 32.843438] 79.948060| 369169.0] 2323059.7 43
B-37SPT 32.842321| 79.950207| 368755.7| 2322404.3 45
B-38CPT 32.842467| 79.949692| 3688105 2322561.9 1.6
B-39SPT 32.842202| 79.948771| 368717.0] 23228458 2.5
B-40CPT 32.841980] 79.947978| 368638.7] 2323090.1 2.3
B-42SPT ALT 1 32.843023] 79.952317| 3690045 2321753.7 45
B-43SPT ALT 1 32.843996| 79.953725| 369354.3] 2321317.9 9.1
B-43SPT ALT 2 32.843420] 79.952783| 369147.4] 2321609.2 45
B-44SCPT 32.844947| 79.953772| 369699.9] 2321299.8 8.3
B-45DMT 32.845567| 79.953840| 369925.4] 2321276.7 11.2
B-46SPT 32.845572| 79.953855| 369927.1| 2321272.2 11.2
B-47SPT 32.847721| 79.954719] 370706.1] 2320998.9 11.6
B-48CPT 32.849066| 79.955477| 371193.3] 2320761.2 2.8
B-49CPT 32.842451| 79.964270| 368759.5| 2318085.2 15.2
B-50SPT 32.843816] 79.961579| 369264.3] 2318906.4 9.4
B-51CPT 32.845086|] 79.959216| 369733.6] 2319627.5 7.4
B-51SPT ALT2 32.845129| 79.957383| 369754.9] 2320190.4 6.9
B-52SPT 32.845455| 79.955530| 369879.2| 2320758.0 16.2




Table I-1 Continued: 1-26 Port Road Access Borings in Lat/Long and

State Plane
S&ME BORING ELEVATION
D LAT (North) [LONG (West)| NORTH EAST (FLNAVD 88)
B-53SPT 32.840771| 79.967309| 368139.2 2317158.0 13.1
B-54CPT 32.838890 79.965152| 367461.5| 2317827.2 12.4
B-55SPT 32.838388| 79.964332| 367281.2 2318080.8 11.9
B-56CPT 32.837441| 79.962355| 366942.7| 2318691.4 9.8
B-57SPT 32.837229| 79.961718| 366867.7| 2318887.8 10.1
B-57SPU 32.837248| 79.961723| 366874.5| 2318886.4 9.7
B-58SPT 32.837245| 79.961091| 366875.4| 2319080.4 14.3
B-59CPT 32.836866| 79.961633| 3667359 2318915.3 13.1
B-60SCPT 32.836514| 79.961155| 366609.3| 2319063.5 13.6
B-61CPT 32.835896| 79.960432| 366386.8] 2319287.8 12.5
B-62CPT 32.835147| 79.959541| 366117.0] 2319564.0 11.6
B-63SPT 32.834698| 79.958336| 365957.5| 2319936.0 10.0
B-64CPT 32.834470| 79.957609| 365876.8] 2320160.0 11.4
B-65SPT 32.829776| 79.955199| 364176.4| 2320917.5 8.4
B-66SPT 32.832233| 79.956501| 365066.1| 2320508.7 2.3
B-67SCPT 32.831033| 79.955904| 3646315 2320696.3 7.7
B-68SPT ALT1 32.833011| 79.956843| 365348.4| 2320400.7 6.8
B-69CPT 32.828555| 79.955149| 363732.4| 2320937.5 7.9
B-70DMT 32.830574| 79.956331| 364463.3| 2320566.9 45
B-71CPT 32.830651| 79.956387| 364491.0| 2320549.4 4.0
B-72SPT 32.831000| 79.956606| 364617.4| 2320480.7 4.3
B-73CPT ALT1 32.831791| 79.957274| 364903.1| 2320272.7 4.0
B-74SPT 32.832559 79.957759| 365180.8] 2320120.8 4.9
B-75SPT 32.837054| 79.950982| 366809.5| 2319421.8 15.2
B-76SPT 32.837176| 79.963382| 366843.1| 2318377.0 14.3
B-77CPT 32.837882| 79.953696| 367130.0| 2321349.3 10.9
B-78 32.844567| 79.960373| 369541.2| 2319274.0 8.1
B-79 32.843106 79.962994| 369001.9| 2318474.6 11.7
C\L CREEK* 32.842365| 79.949605| 368773.6| 2322589.0 -4.6
C\L CREEK1* 32.842721] 79.950889| 368899.1] 2322193.4 4.4

*C\L CREEK and C\L CREEKZ1 are centerline of Shipyard Creek channel.
Horizontal Datum is NAD 83.




Appendix II - Boring and Sounding Records

SPT Boring Logs
SPT Boring Procedures
SPT Energy Measurements Data Sheets
SPT Boring Grout Logs
Table II-1: Bulk and Undisturbed Sample Locations and Depths

Cone Penetrometer Test (CPT) Sounding Logs
CPT Sounding Procedures
CPT Correlations and Robertson Classification Legend

Marchetti Dilatometer Test (DMT) Sounding Logs
DMT Correlations

CPT Pore Pressure Dissipation Test Data
Vane Shear Test Data

SCPT Shear Wave Velocity Test Data
MASW and MAM Data

Geophysical Test Data from 800 ft deep Boring B-11GEO
Suspension Logging Procedures and Literature
Stratigraphic Interpretation of Geological Formations Observed in Borehole (B-11)
Resonant Column/Torsional Shear (RCTS) Test Results
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SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-02 SPT | Boring Location: | Offset: | Alignment: |
Elev.: |6.5ft | Latitude: |32.838441 |Longitude: |[79.965459 | Date Started: 9/29/08
Total Depth: [51.5ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/29/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 73%
Core Size: | Driller: [ SCI Groundwater: | TOB |2 ft |24HR [N/A
® SPTN VALUE @
£ £ 2,085 | 28 E % & =4
gE | §E BS|ESE| EE |5 © 5| S
3 2 MATERIAL DESCRIPTION 358 £S5l & o> A FINES CONTENT (%)
i o | Wz | B ¢ T =Z
0.0 - & & 0 10 20 30 40 50 60 70 80 90
E <7SILTY SAND (SM) 001 SS [T 2 375 7@ ; : : ]
] ] loose, black and brown, fine; with clay and 251 8S WOH 1 1 [ 2 ® .
1.57 7 fine roots ?g_ SS WOoH 17112 ® -
25 J - - - very loose; no clay or roots 10018 7 5 510 | @ & § § :
e 1 - --with decaying roots 4 8813 2 1[3 @ E E E
8 55 1509 - - - medium dense, gray, fine 15.04 : : : ]
s :_\- - - very loose, bluish gray, fine / 1SS WOH 1 1 2 e o a 7]
_13.55 E SILT (MH 20.0: 55 3 — e : :
. - soft, gray; with shells . : : : .
_18.5§ g ;E-lr-]dsoft, bluish gray; with clay and trace 25'0; SS WORWOH 2 | 2 i@ ;
2357 - 30.07 L ' : ﬁ ]
4 - - - - very soft; with clay and shells 4+ SS WOHWOH 1 | 1 1 i i E
2857 . 35.0 L : : : ]
3 T -~ soft 1SS WOHWOH 2 [ 2 X———X  OA]
] ] 40.0 3 ' ' ]
-33.55 . 4SS WOH T 23 @ ]
-38 55 E 45.07 : .
4 - ---with clay and trace sand 4 SS WOH 1 2 [ 3 @ E
4357 5007 50.0 : .
9 5159, MARL: SANDY SILT (ML) 1SS [3 5 6[11[] ® O a B
18 55 E\stiff, light greenish brown / E ' ]
= 1 BORING TERMINATED AT 51.5 FEET. ’ ]
8354 - ] .
5851 - ] .
6354 - ] .
6851 - ] .
7354 - ] .
7854 - ] .
8351 - ] .
8851 - ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing
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SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-02 SPT ABoring Location: | Offset: | Alignment: |
Elev.: |6.5ft | Latitude: |32.838441 |Longitude: |[79.965451 | Date Started: 9/30/08
Total Depth: |37 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/30/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 73%
Core Size: | Driller: [ SCI Groundwater: | TOB |2 ft |24HR [N/A
® SPTNVALUE @
3% | &% MATERIAL DESCRIPTION E358% 55| & B2 A FINES CONTENT (%)
u 0.0 |2 & & 0 10 20 30 40 50 60 70 80 90
] —YWASH ROTARY TO 23 FEET ] 3 5 5 .
154 - ] .
354 ] .
854 ] .
4357 ] ] ]
7 23.07 23.07 ; : ]
1857 25.07, 3" X 30" FIXED PISTON SAMPLE 4 ST —X . A O]
4 4 \PUSHED 24" WITH 22" RECOVERY ] ; ; b
2357 4 WASH ROTARY TO 35 FEET ] .
o857 3507 35.07 .
4 37.0- 3" X 30" FIXED PISTON SAMPLE 4 ST =Y
. 4 \PUSHED 24" WITH 24" RECOVERY . .
-33.57 J  BORING TERMINATED AT 37 FEET. ] ]
3857 - ] .
-43.57 3 . .
-48.57 3 . .
8354 - ] .
5851 - ] .
6354 - ] .
6851 - ] .
7354 - ] .
7854 - ] .
8351 - ] .
8851 - ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-03 SPT | Boring Location: | Offset: | Alignment: |
Elev.: |6.5ft | Latitude: |32.837647 |Longitude: |79.964486 | Date Started: 9/30/08
Total Depth: |50 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/30/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type:| Automatic | Energy Ratio:| 73%
Core Size: | Driller: [ SCI Groundwater: | TOB |2 ft |24HR [N/A
® SPTN VALUE @
5 |s £ 2s | 28 g & X
°E | 3E 83|EBE| EE |, © 5| S
3 g MATERIAL DESCRIPTION g3l§ 8% 5| § & > A FINES CONTENT (%)
u 0.0 =2 & & 0 10 20 30 40 50 60 70 80 90
4 0.17XORGANIC LADEN TOPSOIL= 1 INCH 001 SS [ 1 2 315 @ z z ]
] 55 5.05 SAND (SP) gg- SS 1 WOH 2 2 ® ]
"1 7.557]loose, light brown to grayish brown, fine; ’ 7.5 SS_ WOH 2 4 | 6 1@ 3
s 5: 1\ with roots 10:0- SS 3 3 2[5 |® AO ]
E E - - - very loose; no roots E SS WOH T WOH 1 & - E
7 15.03 15.03 .
851 : CLAYEY SANp (SC) _ o =—twermer——— =" .
] 7 ||loose, light bluish gray, fine; with silt and ] ]
13.57 7 |lshells 20.0 : ]
-13.57 ] I'ss 11 1 23 |®@ B
E E SLIGHTLY CLAYEY SAND (SP-SC) E : E E
-18.5+ 25'0: loose, light brown, fine 25'0_ SS WOH 13 | 4 |@ ]
E E - - - very loose 30 OE : E
-23'55 E SILTY SAND (SM) . ] SS WOHWOH 2 2 @ X————XO: A ]
N 1 Ivery loose, light bluish gray, fine; with shells 35.0 L : » .
-28.57 ] 1SS _WOHWOH 2 | 2 .
. 1 SILT (MH) - : ]
-33.57 4 soft, light bluish gray 40.03 ssS TT 1 71 3 (e .
2 55 45.05 - - - very soft; with clay 45.0: ]
3 \- - - soft /TT ISS 11 6 612 ® 'Y B
435] 5007 COOPERMARL: SILTY SAND (SM) 1 #1751 e ]
i ] :_\medium dense, olive green, fine / ] ]
8.5 1  BORING TERMINATED AT 50 FEET. . ]
8354 - ] .
5851 - ] .
6354 - ] .
6851 - ] .
7354 - ] .
7854 - ] .
8351 - ] .
8851 - ] .
LEGEND

SS - Split Spoon
ST - Shelby Tube
AWG - Rock Core, 1-1/8"

SAMPLER TYPE
NQ - Rock Core, 1-7/8"
CU - Cuttings
CT - Continuous Tube

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers
DC - Driving Casing

DRILLING METHOD

RW - Rotary Wash
RC - Rock Core
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SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-03 SPT ABoring Location: | Offset: | Alignment: |
Elev.: |6.5ft | Latitude: |32.837647 |Longitude: |79.964486 | Date Started: 10/1/08
Total Depth: |40 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 10/1/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 73%
Core Size: | Driller: [ SCI Groundwater: | TOB |2 ft |24HR [N/A
® SPTN VALUE @
S < Qo o c %§ o RL MQC LL
3% | &% MATERIAL DESCRIPTION g3l5 8% 5| § & > A FINES CONTENT (%)
w P4 2] c =
0.0 < & & 0 10 20 30 40 50 60 70 80 90
R -[YWASH ROTARY TO 26 FEET E z z z B
151 . .
357 - . .
857 - . .
435] 3 : .
-18.54 26.0] 26.0 .
4 28.01 3" X 30" FIXED PISTON SAMPLE I sT & o 7
2357 4 \PUSHED 24" WITH 10" RECOVERY / . .
] 4 WASH ROTARY TO 38 FEET ] ]
2851 . .
7 38.07 38.07 : 3
3351 40.03 3" X 30" FIXED PISTON SAMPLE 1 ST A—X0 ©
~ T\PUSHED 24" WITH 23" RECOVERY / ] : ]
38 52 J BORING TERMINATED AT 40 FEET. J ]
-43.57 3 . .
-48.57 3 . .
8351 . .
5851 . .
6351 . .
6851 . .
7351 . .
7851 . .
8351 . .
8851 . .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing
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SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-03 SPT BBoring Location: | Offset: | Alignment: |
Elev.: |6.5ft | Latitude: |32.837647 |Longitude: |79.964486 | Date Started: 10/1/08
Total Depth: |34 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 10/1/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 73%
Core Size: | Driller: [ SCI Groundwater: | TOB |2 ft |24HR [N/A
® SPTN VALUE @
S £ g2 |2s | 28 3 S g 5
gE 8‘15 MATERIAL DESCRIPTION 9| E 8‘15 £ '\; 5% ﬁ | S A FINES CONTENT (%)
£ on on — (]
u 0.0 © Z1% & 5% 010 20 30 40 50 60 70 80 90
R -[YWASH ROTARY TO 28.5 FEET E z z z B
154 - ] .
354 ] .
854 ] .
1354 - ] .
1854 - ] .
1 28.57 ] ]
-23.51 30.034 VANE INSERTED TO A DEPTH OF 30 . ]
§ 525 \FEET / ] ]
2857 3401\ WASH ROTARY TO 32.5 FEET / . ]
7 J \VANE INSERTED TO A DEPTH OF 34 7 3
_33.5: 1 \FEET J ]
3857 - ] .
4354 - ] .
-48.57 3 . .
8354 - ] .
5851 - ] .
6354 - ] .
6851 - ] .
7354 - ] .
7854 - ] .
8351 - ] .
8851 - ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8

" CT - Continuous Tube

DC - Driving Casing
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SC%" Soil Test Boring Log

RGE!

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-04 SPT | Boring Location: | Offset: | Alignment: |
Elev.: |6.0 ft | Latitude: |32.836928 |Longitude: |79.962741 | Date Started: 2/23/2009
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 2/23/2009
Bore Hole Diameter (in): |3 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME-550X | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB | N/A |24HR |45+t
® SPTNVALUE ®
PL MC LL
S £ g2 |2s | 28 3 S
gE | §E BS|ESE| EE |5 © 5| S
3 g MATERIAL DESCRIPTION 358 £S5l & o> A FINES CONTENT (%)
i o | Wz | B ¢ T =Z
0.0 2 & & 010 20 30 40 50 60 70 80 90
-4 2.0 SLIGHTLY SILTY SAND (SM) 0.07 gg 00 é 7 |3 ? A O z : E
] ] . . ’ ] WOHWOH 1 | 1 : ]
] Jdwmedium dense, dark grayish brown, fine; 2.0 ] ]
1.07 6-0:%trace organics / 405 _SS WOH 1__ 1] 2 @ ]
] 8.0 6.01_SS 3 4 3 7 .; : ]
407 7] SANDY SILT (ML 801 S5 [ 2 2 2[4 (@ ; ]
] 13 5: very soft, dark brown to black, fine, 13 5: : ]
_9.05 : E—\ saturated; with organics “Iss ORWORWOH 0 S Q ]
3 J|SLIGHTLY SILTY SAND (sP-sM) 1857 : : 3
-14.0] ’ \Ioose, gray, fine F=s 11 2 1 .3 o .
. 7 |sILTY SAND (sm) R R N . : .
-19.0+ 1 |very loose, bluish gray, fine; with marsh . : : E
3 7 |grass 28.5] 1 : .
-24.07 3 1SS WOH 1_2 [ 3 |® . ]
] 7] SANDY SILT (ML) 335 1 : ]
_29.05 4 very soft, bluish gray, fine; with shell “Iss WoH 1T 11 2 e O A
3 3857 - ~nosand 385 : ]
-34.07 7 MARL: SANDY SILT (ML) S8 12 3 3.6 . @ ]
. - firm, olive green, fine, calcareous 43.57 : ]
-39.0 . I ss2 3 477 @ .
] ] 48.57 ]
-44.0 . 1885 [ 2 3 417 | @& ]
. . 53.57 : : : ]
_49.0: 1 - --stiff 1 _SS 8 4 5 9 [ ] : : ]
I 58.5] I
-54.07 1 ---firm ’ SS |3 3 417 | @ : : .
1 6357 z IR R
5901 - 1ss[2 2 315 l@ : : =
1 68.5] | SRR
-64.07 ’ ’ SS 2 3 3 6 Q .
. 7 7357 : : : :
-69.0: J 1SS 2 3 3 6 ! M‘ n
] ] 78.57 : : ]
7407 . TS5 35 477 @ ]
1 57 | :
-79.0 ] 1ss13s 4 3771 -
. . 88.5° : .
8407 . ITss[2 35 376 le ]
] ] 93.51 § ]
-89.01 1 -- - stiff 1 _SS 5 6 5111 [ ) ]
. . 1| 9853 : .
] ] L1 1SS 12 3 217 @ : : =
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8" CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

RGE!

File No.: [10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-04 SPT | Boring Location: | Offset: | Alignment: |
Elev.: |6.0 ft | Latitude: |32.836928 |Longitude: |79.962741 | Date Started: 2/23/2009
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 2/23/2009
Bore Hole Diameter (in): |3 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME-550X | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB | N/A |24HR |45+t
® SPTNVALUE @
5 . ¢ lo. |02 g PL MOC LL
Bz | Bg 58|2%g 5|, © | S
3% | &% MATERIAL DESCRIPTION S| 58E| §S b L b > A FINES CONTENT (%)
w o | Dz » ¢ 8| Z
2 & & 0 10 20 30 40 50 60 70 80 90
1 103.57 | T
_99.05 E ---very hard ] SS 8 54/3 0 :
] ] 108.5] : ]
_104.05 E - - - firm ’ SS 1 2 3 5 1 @ :
] ] 113.5] ]
-109.04 1 ---stiff ) SS OH 3 9 12 [ ] 7
] ] o 118.53 ]
-114.09 120.0 - - - hard : 1 SS [31 17 19 36 [ ] ]
-119.0 ] - -
] 4  BORING TERMINATED AT 120 FEET. ] B
12409 ] .
42007 7 : :
43407 7 : :
RETE N : :
44407 7 : :
-149.04 ] .
45407 7 : :
-159.0 ] ] .
-164.09 ] .
-169.0 ] ] .
-174.0 ] ] .
47007 7 : :
4ea0] 7 : :
4g00] 7 : :
LEGEND

SS - Split Spoon
ST - Shelby Tube
AWG - Rock Core, 1-1/8"

SAMPLER TYPE

CU - Cuttings
CT - Continuous Tube

NQ - Rock Core, 1-7/8"

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers
DC - Driving Casing

DRILLING METHOD

RW - Rotary Wash
RC - Rock Core




SC_DOT 08554.GPJ SC_DOT.GDT 7/21/15

SC%" Soil Test Boring Log

File No.: [10.224B | Project No. (PIN): | 1131-08-554 County: | CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD [ Route:
Boring No.: | B-09 SPT | Boring Location: | Offset: | Alignment: |
Elev.: | ft | Latitude: 132.83453 | Longitude: |79.960182 | Date Started: 7/28/09
Total Depth: [120ft | Soil Depth: | ft | Core Depth: | ft Date Completed: | 7/28/2009
Bore Hole Diameter (in): | | Sampler Configuration | Liner Required: | Y N | Liner Used: | Y N
Drill Machine: | D-50 Drill Method: | MUD ROTARY| Hammer Type:| Automatic | Energy Ratio: | 60%
Core Size: | Driller: | S&SME Groundwater: | TOB | |24HR |N/A
@® SPT N VALUE @
PL MC LL
5. 1= g lo. | 28 £
[ g Q.g Q5 E Q.g E |: - E = ©
3 8 MATERIAL DESCRIPTION g_. &gé’ 55 |0 © o ; A FINES CONTENT (%)
w 0.0 =12 & & 0 10 20 30 40 50 60 70 80 90
0.2__\\ORGANIC LADEN TOPSOIL=2 INCHES / 0.04 SS 6 5 3 8 ® ]
g ] 2.5+ -
4 EILL: GYPSUM/SILTY SAND (SM) 4 ss 2 2 2 7 e ]
5.0 loose, white to brownish gray, fine 5.0 7]
:_\- - - very loose, light brownish gray / 7 5: SS 2 3 4 T e 1
7] FILL: SANDY SILT (ML) 71 SS 3 2 2 4 |@ ]
10.0_ firm, light brownish gray 10.0
- 4 SS 4 4 4 8 o .
- \- - - soft, brownish gray - B
13.54 13.54 T
1\ FILL: GYPSUM/SILTY SAND (SM) 1 ss 13 5 3|8 e .
_| \loose, brownish gray, fine; trace of clay _ _
18.5-_ SILTY SAND (SM) 18.5- -
| \loose, blackish brown, fine; trace of 18 |3 2 2| 4 |@ |
- \cemented pieces - ]
2357 SLIGHTLY SILTY SAND (SP-SM) o 23] ]
__\very loose, gray, fine / % Ss WOH oe
7 CLAY(CL) / - 5: ]
- very soft, greenish blue; trace of sand / 4 ss WOH 0 ® i
35 // 35 ]
7| CLAYEY SILT (MH 71 SS WOH 0@ 7]
- very soft, dark greenish blue; trace of sand E E
B 38.5 T
7 71 SS WOH K J 7]
i 43,54 ]
7 71 SS WOH 0@ 7]
] 48,54 ]
7 1 SS WOH 0@ 7]
i 53,54 ]
7 1 SS WOH 0e® 7]
58.5: 58.5: i
7 SITLY SAND (SM) 18 |2 4 5|9 d ]
- loose, light greenish brown, fine - - -
. 63.5 N
7 ---greenish brown 71 SS 2 3 3 6 | @ : 7]
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554/ County: | CHARLESTON |Eng./Geo.: |P. BAUMSTAR
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-11 GEO | Boring Location: | Offset: | Alignment: |
Elev.: |8.51t | Latitude: | 32.8336 Longitude: |79.958476 | Date Started: 10/6/08
Total Depth: | 800 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 12/9/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-750 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 76%
Core Size: | Driller: | MAD Groundwater: | TOB | N/A |24HR [N/A
® SPT N VALUE ®
PL MC LL
2ol 2425 | 38 E 5
SE | Bg SS|EQE| EE |- b | 3
3 g MATERIAL DESCRIPTION g3 Ee 53| & o> A FINES CONTENT (%)
w o n nz » ¢ 8| Z
0.0 - & & 010 20 30 40 50 60 70 80 90
] 0.3:_\\ORGANIC LADEN TOPSOIL=3INCHES /|- ]]| 0.07 SS 2 3 5 8 [ : : 1
1 207 /7] 204 8S [1 1 1] 2 @ .
35] 4.07| SLIGHTLY SILTY SAND (SP-SM) 1ol ss wom 1 1 e
 6.5q]|loose, gray and brown, fine; with trace | _ 6.04 SS 1 1 2|3 |@: : .
5] 807|erganics 77 8oiss {1 2 1] 3 @ xa E ]
~9g ] 10.0] : ' ]
. 7 | SLIGHTLY CLAYEY SAND (SP-SC) 1203 gg : W?H : g T. v ; .
-~ 14.54 . . ' B
-6.54 Tlivery loose, gray and brown, fine; with trace 14007 sS WOH 1 1 2 o— :
7 :—‘ organics and silt 16.00 ss WOH 0oe v 3
] ] 18.0 v ; , ]
] ] -4 SS WOHWOH 1 1@ : , .
-11.5: : CLAYEY SAND (SC) 200755 WOH 1 1 ) ¥ < 20
’ 7 |lvery loose, gray and brown, fine; with debris 220755 WOHWOH 1 | 1 ® ; ' ]
-16.51 ’ o1 ss WwoHwoH 1 [ 1 @— : .
: : SLIGHTLY CLAYEY SAND (SP-SC) 28.0_ SS WOHWOH 1 1@ ; 3
2157 - |vey loose, gray, fine 300188 WOH 0e® : .
e . 3201_SS_WOHWOH 1 | X—xX rye
-26.5+ - |very loose, gray and brown, fine 36.01_SS WOHWOH 1 1 @0 _
: : 3801 SS WOHWOH 1 [ 1 ® ]
3153 4 p--gray 4001 _SS WOHWOH 1 [ 1 ® ]
= 1 SILTY CLAY (CL) 4201 SS WOH 3 3 [ 6 [ @ B
] 1 very soft, gray; with trace fine sand 4401 SS WOH 1 1] 2 ® ]
-36.54 46.0 46,01 SS WOHWOH 2 | 2 @— .
3 91- - - no sand 4807 SS WOH 2 3 | 5 |® ]
4151 1| - - - with trace organics 50.07 gg i 2 g 162 . [ ] .
: S : . 52.0] ]
] ] w!th trace fine sgnd, no organics sa 0SS T7 10 107120 e _
-46.5: 7 |- - - with trace organics 56.01 SS 7 9 0 9 e ]
] J |- - - no organics sg51 SS |4 4 6[10]| @ ]
51.51 1 |- - - soft; with sand and shell 1 Ss[2 3 3]6l@ ]
. 7] COOPER MARL: SANDY SILT(ML) 63.5] 3
-56.5 4 soft, olive green ] S5 13 4 4161 @ .
E [ ——— 68.51 z ]
7 7 1 _SS 3 2 3|5 |@: .
'61'5: 4 ---fim ] 3 B
] q - - - stiff 7357 1 ]
] . 1SS 2 2 2 4 @ ]
-66.55 J ---fim : z -
. 4 .- 78.57 2 ]
-71.5 ] soft 1sSS13 17 3[4 @ ]
= 83.5° ]
-76.5- ] 1SS 2 3 5 8 [ ) N
= 3 ---firm ] ; ]
- - 88.5 : .
8153 - - - stiff 1SS |5 5 61 ] ]
1] 93,5 % ]
-86.5 ] 3 SS 3 5 611 Q .
] ] 98.5] 1 ]
. . e 1S5 12 2 610 @ ; ; .
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554/ County: | CHARLESTON |Eng./Geo.: |P. BAUMSTAR
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-11 GEO | Boring Location: | Offset: | Alignment: |
Elev.: |8.51t | Latitude: | 32.8336 Longitude: |79.958476 | Date Started: 10/6/08
Total Depth: | 800 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 12/9/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-750 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 76%
Core Size: | Driller: | MAD Groundwater: | TOB | N/A |24HR [N/A
® SPTN VALUE @
5 . ¢ oo |28 g PL MOC LL
% € | g% MATERIAL DESCRIPTION E3158 & 5|t «é © > A FINES CONTENT (%)
. - &8 ® 010 20 30 40 50 60 70 80 90
1] 10357 ]
-96.5 ] 3 SS 3 4 7 111 ® O A .
. . 10857 3 .
10157 . 1 ss[3 3 6190 e .
3 3 113.5] v ]
-106.5- ] gaEN 3 SS 3 4 6110 Q .
] ] 1o 118.53 v ]
11153 7 _ . 1 _SS 3 2 57| @ ]
] 4 ---firm ] ]
A165] ] 1 3 .
= I 1] 12037 .
-121.57 13471 3" X 30" FIXED PISTON SAMPLE ) J ST ]
. 7 \PUSHED 24" WITH 30" RECOVERY ] 3
-126.5 ] ] .
-131.57 ] ] .
-136.5 ] ] .
aa15] ] : .
14654 ] ; .
. . 1] 150.5- ]
-151.5 . 1SS 4 5 712 —® ]
1s65] {11 { . i :
] 1°{ 169.2 ]
-161.54 174 1 3" X 36" PITCHER BARREL SAMPLE ) T—FB ; ]
7 " \PUSHED 36" WITH 12" RECOVERY 7 .
-166.5 . ] 5 -
1 4 [ 1795 ]
-171.57 . : 1SS [10 3 69 [® ]
-176.57 . . ; E
] i 18557 | 5
-181.5 . 1SS 2 5 712 —® ]
RS : .
. . 199.57 : : .
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: [10.224B

| Project No. (PIN): | 1131-08-554 County:

| CHARLESTON |Eng./Geo.: | P. BAUMSTAR

Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-11 GEO | Boring Location: | Offset: | Alignment: |
Elev.: | 8.5t | Latitude: | 32.8336 Longitude: |79.958476 | Date Started: 10/6/08
Total Depth: | 800 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 12/9/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-750 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 76%
Core Size: | Driller: | MAD Groundwater: | TOB | N/A |24HR [N/A
® SPTN VALUE @
PL MC LL
2ol 2425 | 38 E 5
gE | §E BS|ESE| EE |5 © 5| S
3 g MATERIAL DESCRIPTION g3l5 8% 5| § & > A FINES CONTENT (%)
w P4 2] c =
- & & 0 10 20 30 40 50 60 70 80 90
] ] TIT 1 PB [ 22 5012 100 : :
] - ---very hard cemented sand layer : ] : : : ]
-196.57 3 : 3 .
] ] 111:1 209.51 ]
-201.57 511,57 3" X 36" PITCHER BARREL SAMPLE Bk 1 PB ]
7 Z_\PUSHED 36" WITH 24" RECOVERY /T 7 ]
20654 : ] .
] ] 1| 219.53 : ]
-211.5 . 1SS [ 2 6 24]30 ® ]
-216.55 E - - - cemented sand layer E :
] ] 11" 220,53 ]
-221.57 ] : 1SS [ 5 5065 100 ®
22654 ] .
] ] 239.5] ]
-231.5 . 1SS [ 1 19 50/2[100 ®
23654 ] .
. . 11| 249,57 .
-241.51 55157 3" X 36" PITCHER BARREL SAMPLE 1L 1 pB ]
. Z_\PUSHED 36" WITH 24" RECOVERY /T . ]
-246.5 . 1| ’ -
-251.57 ] L] ’ .
-256.57 3 1] . .
. . ‘|- | 269.53 .
-261.57 271.07 3" X 36" PITCHER BARREL SAMPLE HAE 1 pB ]
. Z_\PUSHED 36" WITH 18" RECOVERY / Al . ]
26654 11 ] .
-271.57 3 . .
2765] ] 3 ;
] ] || 288.54 ]
281.571290.07 3" X 36" PITCHER BARREL SAMPLE ) 1 pB .
] 291-0:\ PUSHED 36" WITH 14" RECOVERY / ] ]
286.5] 7 |CROSS MEMBER: SANTEE ] .
. 7 \LIMESTONE 3 .
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8

" CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554/ County: | CHARLESTON |Eng./Geo.: |P. BAUMSTAR
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-11 GEO | Boring Location: | Offset: | Alignment: |
Elev.: | 8.5t | Latitude: | 32.8336 Longitude: |79.958476 | Date Started: 10/6/08
Total Depth: | 800 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 12/9/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-750 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 76%
Core Size: | Driller: | MAD Groundwater: | TOB | N/A |24HR [N/A
©® SPTN VALUE @
5 . ¢ o, | 0% 9 PL Me LL
3% | &% MATERIAL DESCRIPTION g_. 5 g€ 55|® © o ; A FINES CONTENT (%)
- |2 & & 010 20 30 40 50 60 70 80 90
29657 ] .
E E 308.5 N
-301.59 514 5 3" X 36" PITCHER BARREL SAMPLE 1 rB .
7 °11-93, PUSHED 36" WITH 21" RECOVERY ] ]
30654 ] .
-311.57 ] ] .
-316.5 ] ] .
. . 328.5 N
321,51 330.01 3" X 36" PITCHER BARREL SAMPLE 1 pB n
133159\ PUSHED 36" WITH 25" RECOVERY / ] ]
326.5°] 7 | WILLIAMSBURG FORMATION- ] n
] 7 |CHICORA MEMBER: BLACK MINGO ] ]
7 71 \GROUP 7 ]
-331.57 . ] b
33654 ] .
. . 348.5 N
-341.59 554 5 3" X 36" PITCHER BARREL SAMPLE 1 rB .
7 9°1-93, PUSHED 36" WITH 19" RECOVERY ] ]
31657 ] ] ]
-351.57 ] ] .
35654 ] .
-361.57 ] ] .
7] 374.5 :
-366.57 27 1 3" X 36" PITCHER BARREL SAMPLE 1 pB ]
37 7 1\PUSHED 36" WITH 20" RECOVERY / ] ]
-371.57 ] ] .
37654 ] .
38157 ] ] ]
3865 395.07 . -
] 7 WILLIAMSBURG FORMATION- LOWER - ] B
] 4 BRIDGE MEMBER: BLACK MINGO 139957 : : .
LEGEND Continued Next Page

SAMPLER TYPE
SS - Split Spoon
ST - Shelby Tube CU - Cuttings
AWG - Rock Core, 1-1/8" CT - Continuous Tube

NQ - Rock Core, 1-7/8"

DC - Driving Casing

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers

DRILLING METHOD

RW - Rotary Wash
RC - Rock Core




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554 County:

| CHARLESTON  |Eng./Geo.: | P. BAUMSTAR

Site Description: | PORT ACCESS ROAD

—| Route:

Boring No.: | B-11 GEO | Boring Location:

| Offset:

| Alignment: |

Elev.: |8.51t | Latitude: | 32.8336 Longitude:

| 79.958476

Date Started: 10/6/08

Total Depth: | 800 ft | Soil Depth: | ft | Core Depth: | ft

Date Completed: 12/9/2008

Bore Hole Diameter (in): | 4 | Sampler Configuration

| Liner Required: | Y ® |Liner Used: | Y

®

Drill Machine: | CME-750 Drill Method: | MUD ROTARY| Hammer Type:

Automatic | Energy Ratio:| 76%

Core Size: | Driller: | MAD Groundwater:

TOB |N/A |24HR [N/A

Graphic
Log
Sample
Depth
(ft)

<
8‘1@ MATERIAL DESCRIPTION

Elevation
(ft)

Sample
1st 6"
2nd 6"

@® SPT N VALUE @
PL MC LL
o

A\

N Value

A FINES CONTENT (%)

3rd 6"

@| No./Type

PUSHED TO REFUSAL

\3" X 36" PITCHER BARREL SAMPLE /

-441,5450.0

RHEMS FORMATION: BLACK MINGO
GROUP

A

D

o

)]

[
I I I A A I

0 10 20 30 40 50 60 70 80 90

LEGEND

Continued Next Pag

()

SAMPLER TYPE
SS - Split Spoon NQ - Rock Core, 1-7/8"
ST - Shelby Tube CU - Cuttings

AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing

DRILLING METHOD

HSA - Hollow Stem Auger RW - Rotary Wash
CFA - Continuous Flight Augers RC - Rock Core




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: [10.224B

| Project No. (PIN):

| 1131-08-554| County:

| CHARLESTON

| Eng./Geo.:

P. BAUMSTAFR

Site Description:

| PORT ACCESS ROAD

—| Route:

Boring No.:

| B-11 GEO | Boring Location:

| Offset:

| Alignment: |

Elev.: |8.51t

| Latitude: | 32.8336

Longitude:

| 79.958476

Date Started:

10/6/08

Total Depth:

| 800 ft

| Soil Depth: | ft

| Core Depth:

| ft

Date Completed:

12/9/2008

Bore Hole Diameter (in):

|4

| Sampler Configuration

| Liner Required: | Y

| Liner Used: | Y

Q) Q)

Drill Machine: | CME-750

Drill Method: | MUD ROTARY

Hammer Type:

Automatic

| Energy Ratio:| 76%

Core Size: |

Driller: | MAD

Groundwater:

TOB |N/A

|24HR [N/A

Elevation
(ft)
Depth
(ft)

MATERIAL DESCRIPTION

1 Graphic
Log
Sample
Depth
(ft)
Sample

No./Type

1st 6"
2nd 6"

3rd 6"

N Value

@® SPT N VALUE @

PL MC
o

A\

LL

A FINES CONTENT (%)

&
'S
=
()]
111
LU

0 10 20 30 40 50 60 70 80 90

LEGEND

Continued Next Pag

()

SS - Split Spoon
ST - Shelby Tube
AWG - Rock Core, 1-1/8

SAMPLER TYPE
NQ - Rock Core, 1-7/8"
CU - Cuttings
" CT - Continuous Tube

DRILLING METHOD

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers
DC - Driving Casing

RW - Rotary Wash
RC - Rock Core
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SC%" Soil Test Boring Log

File No.: [10.224B

| Project No. (PIN):

| 1131-08-554| County:

| CHARLESTON

| Eng./Geo.:

P. BAUMSTAFR

Site Description:

| PORT ACCESS ROAD

—| Route:

Boring No.:

| B-11 GEO | Boring Location:

| Offset:

| Alignment: |

Elev.: | 8.5t

| Latitude: | 32.8336

Longitude:

79.958476

Date Started:

10/6/08

Total Depth:

| 800 ft

| Soil Depth: | ft

| Core Depth:

| ft

Date Completed:

12/9/2008

Bore Hole Diameter (in):

|4

| Sampler Configuration

| Liner Required: | Y

| Liner Used: | Y

Q) Q)

Drill Machine: | CME-750

Drill Method: | MUD ROTARY

Hammer Type:

Automatic

| Energy Ratio:| 76%

Core Size: |

Driller: | MAD

Groundwater:

TOB |N/A

|24HR [N/A

Elevation
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LEGEND

Continued Next Pag

()

SS - Split Spoon
ST - Shelby Tube
AWG - Rock Core, 1-1/8

SAMPLER TYPE
NQ - Rock Core, 1-7/8"
CU - Cuttings
" CT - Continuous Tube

DRILLING METHOD

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers
DC - Driving Casing

RW - Rotary Wash
RC - Rock Core
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SC%" Soil Test Boring Log

File No.: [10.224B

| Project No. (PIN):

| 1131-08-554| County:

| CHARLESTON

| Eng./Geo.:

P. BAUMSTAFR

Site Description:

| PORT ACCESS ROAD

—| Route:

Boring No.:

| B-11 GEO | Boring Location:

| Offset:

| Alignment: |

Elev.: |8.51t

| Latitude: | 32.8336

Longitude:

| 79.958476

Date Started:

10/6/08

Total Depth:

| 800 ft

| Soil Depth: | ft

| Core Depth:

| ft

Date Completed:

12/9/2008

Bore Hole Diameter (in):

|4

| Sampler Configuration

| Liner Required: | Y

| Liner Used: | Y

Q) Q)

Drill Machine: | CME-750

Drill Method: | MUD ROTARY

Hammer Type:

Automatic

| Energy Ratio:| 76%

Core Size: |

Driller: | MAD

Groundwater:

TOB |N/A

|24HR [N/A

Elevation
(ft)
Depth
(ft)

MATERIAL DESCRIPTION

1 Graphic
Log
Sample
Depth
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Sample
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1st 6"
2nd 6"
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LEGEND

Continued Next Pag

()

SS - Split Spoon
ST - Shelby Tube
AWG - Rock Core, 1-1/8

SAMPLER TYPE
NQ - Rock Core, 1-7/8"
CU - Cuttings
" CT - Continuous Tube

DRILLING METHOD

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers
DC - Driving Casing

RW - Rotary Wash
RC - Rock Core
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SC%" Soil Test Boring Log

File No.: [10.224B

| Project No. (PIN):

| 1131-08-554| County:

| CHARLESTON

| Eng./Geo.:

P. BAUMSTAFR

Site Description:

| PORT ACCESS ROAD

—| Route:

Boring No.:

| B-11 GEO | Boring Location:

| Offset:

| Alignment: |

Elev.: | 8.5t | Latitude:

| 32.8336 Longitude:

| 79.958476

Date Started:

10/6/08

Total Depth: | 800 ft

| Soil Depth:

| ft

| Core Depth:

| ft

Date Completed:

12/9/2008

Bore Hole Diameter (in): | 4

| Sampler Configuration

| Liner Required: | Y

| Liner Used: | Y

Q) Q)

Drill Machine: | CME-750

Drill Method: | MUD ROTARY

Hammer Type:

Automatic

| Energy Ratio:| 76%

Core Size: |

Driller: | MAD

Groundwater:

TOB |N/A

|24HR [N/A

Elevation
(ft)
Depth
(ft)

MATERIAL DESCRIPTION

Graphic
Log
Sample
Depth
(ft)
Sample

No./Type

1st 6"
2nd 6"

3rd 6"

N Value

@® SPT N VALUE @

PL MC
o
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BORING TERMINATED AT800 FEET.
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LEGEND

SAMPLER TYPE
NQ - Rock Core, 1-7/8"
CU - Cuttings
CT - Continuous Tube

SS - Split Spoon
ST - Shelby Tube
AWG - Rock Core, 1-1/8"

DRILLING METHOD

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers
DC - Driving Casing

RW - Rotary Wash
RC - Rock Core
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SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBERGE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-14 SPT | Boring Location: | Offset: | Alignment: |
Elev.: | 12.5 ft | Latitude: |32.833867 |Longitude: [79.957274 | Date Started: 2/24/2009
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 2/24/2009
Bore Hole Diameter (in): |3 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |D-50 Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 60%
Core Size: | Driller: | S&ME Groundwater: | TOB | N/A |24HR [N/A
® SPTN VALUE @
PL MC LL
2ol 2425 | 38 E 5
SE | Bg SS|EQE| EE |- b | 3
3 g MATERIAL DESCRIPTION g_, 5 g 53 |® © 5 ; A FINES CONTENT (%)
w P4 2] c =
0.0 < & ® 0 10 20 30 40 50 60 70 80 90
B 47 SILTY SAND (SM) 0.0 gg 3 3 518 .5 z z B
-4 4.0 L . 2.0 3 4 3 7 : m
757 ] loose, brown, fine; with trace organics 7 101 55 5 5 510 . ]
4 8.07 \ - - reddish brown /1 6041 SS [ 4 5 6 | 11 ® ; ; 3
1 10.0- /7] 8.0-_SS 4 5 5 |10 ® : : —
257 ) CLAYEY SAND (SC) 100 SS [3 2 1[3>®@  Oa ¢ N
J 13.57] | medium dense, reddish brown, fine; trace 1357 | , , ]
] Tll\organics 1 SS 0 : : ]
257 ] I . T —
’ 7 |SLIGHTLY CLAYEY SAND (SP-SC) 1859 5 ; .
-7.57 ] \\mediun dense, gray and red, fine, saturated ] ® ; ]
] ] 23.57] : ]
1257 - |SILTY SAND (SM) 3 5— SS 1 1 2 3 @ —
] 7 |loose, bluish gray, fine, saturated 28 5: : .
17.57 1 CLAYEY SILT (MH) 3= 12 1 112 F .
] 7 very soft, bluish gra 33.51 .
-22.5 ] K . o 1SS 1 1 12 ]
5 = - - - soft; with shell 4 i
o7 55 40.05 - - - very soft; with sand and trace shell 38'5: 55 7 7 7 7 e .
3 4°\- - - no sand or shell /1T ] B
] ] 43.5] : ]
3251 < SILTY SAND (SM 155 740 17 _@AO ]
] 1 medium dense, gray, fine, saturated; with ] : ]
7 7 wood 48.5- : ]
-37.5 ] I sSSs[2 2 315 @ ]
. ] ---loose . : : ]
- 53.54 53.54 : : .
425 7 COOPER MARL: SANDY SILT (ML) 1ss2 3 477]e %XXO A .
] - firm, olive green, fine, calcareous; with 58.51] : ]
4751 7 phosphate 1ssST6 7 5[12] @ =
E E - - - still 63.55 E
_52.5: J 1SS 3 6 7 13 Q ]
. . 68.5] : .
-57.5 . 1SST1T 2 46 @ N
] ] 73.51 : ]
6251 1 - - - stiff 1 8SS |4 4 6 10 ® .
] ] 78.57 : :
-67.5 q ---firm 1sSSs12 4 48 @ ]
] ] 83.5° § ]
-72.5 . I Ss2 3 36 @ .
3 3 88.57 f :
77,51 J - - - stiff 1SS |3 3 6[9] @ ]
] ] 93.51 § ]
-82.5 . 1SS 2 3 69| @ ]
. . 1] 9853 : .
i i HENN 1 SS 3 3 4 7 [ X : : ]
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing
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SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBERGE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-14 SPT | Boring Location: | Offset: | Alignment: |
Elev.: | 12.5 ft | Latitude: |32.833867 |Longitude: [79.957274 | Date Started: 2/24/2009
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 2/24/2009
Bore Hole Diameter (in): |3 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |D-50 Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 60%
Core Size: | Driller: | S&ME Groundwater: | TOB | N/A |24HR [N/A
® SPTNVALUE @
|3 2olze | 28 R
g S 8‘1@ MATERIAL DESCRIPTION §§’ § 8‘1@ § '\; % ﬁ ﬁ g A FINES CONTENT (%)
- |2 & & 010 20 30 40 50 60 70 80 90
B 4 ---firm ' ] 5 : : ]
] ] 103.5] ; ]
_92.5: J SS 3 3 4 7 [ ] ]
] ] 108.5 3 ]
-97.5 . SS[3 3 417 @ N
] ] 113.5] , ]
_102.55 E - - - stiff {aE ’ SS 3 4 5 9 Q :
3. || 11853 ' ]
10759 120.03 . I ss13 4 6570 @ .
-112.57 ] . ]
] 4  BORING TERMINATED AT 120 FEET. ] B
-117.57 ] ] .
-122.5 ] ] .
a275] ] : .
4259 ] : .
-137.57 ] ] .
14259 ] : .
14754 ] .
45259 ] : .
-157.57 ] ] .
-162.5 ] ] .
16754 ] .
ar25] ] : .
-177.57 ] ] .
-182.5 ] ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8

" CT - Continuous Tube

DC - Driving Casing
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SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-16 SPT | Boring Location: | Offset: | Alignment: |
Elev.: | 11.0 ft | Latitude: |32.834406 |Longitude: [79.956219 | Date Started: 10/19/08
Total Depth: [120ft  |Soil Depth: | ft | Core Depth: | ft Date Completed: | 10/19/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME-55 Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 56%
Core Size: | Driller: [ SCI Groundwater: | TOB | N/A |24HR [N/A
® SPTNVALUE ®
PL MC LL
S £ g2 |2s | 28 3 S
SE | Bg SS|EQE| EE |- b | 3
3 g MATERIAL DESCRIPTION g_, 8% 5| § & ; A FINES CONTENT (%)
w P4 2] c =
0.0 2 & & 010 20 30 40 50 60 70 80 90
7 0.87\ASPHALT= 10 INCHES 08188 5 3 3 K 3 : E 7]
3 7 FILL: SAND (SP) 251 ss |3 5 7112| @ ]
6.0 ] 507 ss 18 9 5114 ® B
1 7.5] loose, dark brown, fine; with crushed stone 7.5 : .
] ] , 100158 [ 5 5 510 @ .
1.0 4 \- - - medium dense YT ss 17T 10 8 18 20 .
; ] SLIGHTLY CLAYEY SAND (SP-SC) ] : ]
-4.05 E loose, light reddish brown, fine 15'0: SS T 4 5] 9 [ ] -
] J--- medium dense, light yellowish brown, 20.04 : ]
-9-05 E fine 4SS5 4 2[6X® O i
. o5 0: --- I_oose, light yellowish brown, fine to 05 0: : ]
-14.07 71 medium "1 SS WOHWOH 2 | 2 @ ]
] 7 \- - - light reddish brown - 3
7 30.07 30.07 .
-19.07 T\ SILTY SAND (SM 1SS WOHWOH 1 [ 1 X O a
. 7 \very loose, bluish green, fine; trace shell . v .
-24.07 ] 35.07 : ]
T4 swrmy) +ss [T 1 213 @ . ]
29 OE 4 very soft, bluish green; with clay and trace 40.0 5 E N
R 4 fine sand 4811 1T 2[3 @ : b
. 1 -- - soft 45.07 : ]
-34.0 . :
a 4 .- -nosand I'ss 11 1 12 @ | -
-39.0] J ---very soft 50.0 : .
] 3 - - - stiff, dark gray; with fine sand 1SS JWOHWOH 101 10 | ® e ED .
4407 5507 55.0] .
e 4 SLIGHTLY SILTY SAND (SP-SM) 4SS [7 11 17[28 ] [ B
] 7 medium dense, dark gray, fine 60.0- : .
-49.0+ . . T SS 6 7 916X A @® O R
. - ---grayish green . ; .
5407 65.07 65.0] f .
4 -1 COOPER MARL: SANDY SILT (ML) 1SS [16 9 6115 @ E
m 1 very stiff, olive green 70.0 ]
bt I 1TSS 7 0 m[21] ® -
] ] 750 : ]
-64.03 I Iss 1 2 57 @ ]
] ] 80.0- § ]
-69.05 ] Is§s2 2 57 @ E
] ] 85.07 : 3
-74.05 1 - - very stiff Iss 2 6 o[15] @ ]
] ] 90.0- ; ]
-79.07 ] . 1SS 1 5 8[13] @ A O ]
] q ---stiff ] 2 ]
. . 95.07 2 ]
-84.03 ] _ Iss{2 5 7[12] ® ]
i | 11100.0 : ]
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing
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SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-16 SPT | Boring Location: | Offset: | Alignment: |
Elev.: | 11.0 ft | Latitude: |32.834406 |Longitude: [79.956219 | Date Started: 10/19/08
Total Depth: [120ft | Soil Depth: | ft | Core Depth: | ft Date Completed: | 10/19/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME-55 Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 56%
Core Size: | Driller: [ SCI Groundwater: | TOB | N/A |24HR [N/A
©® SPTN VALUE @
|3 2olze | 28 R
?U‘ E ‘E.E Q. e ‘E.E e |: - = = ©
3% | 8% MATERIAL DESCRIPTION 952 ES b © o> A FINES CONTENT (%)
w o DN Dz @ c Bl Z2
< & & 010 20 30 40 50 60 70 80 90
] ] B 1SS 13 4 6[10] @ 5 : ]
. . 105.0 .
-94.0 ]
: 1 - very i . SS 6 8§ 17201 @ :
] ] 110.07 5 ]
-99.0 . . I'SS 1 3 7110 @ E
] 3 ---siff ] , ]
] ] 115.0] , =
-104.0 . IsSs 1 3 912 ® ]
3 3 118.5 , ]
-109.07 120.03 1TSS [T 5 T0[15] ‘e .
-114.0 3 ] ]
] 4  BORING TERMINATED AT 120 FEET. ] B
RTCLE I : .
q240] ] : .
-129.0 ] ] .
43407 ] : .
13904 ] .
14409 ] : .
14007 ] : .
as40] ] : .
-159.0 ] ] .
-164.09 ] .
46007 ] : .
Ara0] ] : .
-179.0 ] ] .
48407 7 : .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8

" CT - Continuous Tube

DC - Driving Casing
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SC%" Soil Test Boring Log

File No.: [10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: | P.BAUMSTARK
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-18 SPT | Boring Location: | Offset: | Alignment: |
Elev.: [9.0 ft | Latitude: |32.834962 |Longitude: [79.954958 | Date Started: 9/18/2008
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/23/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-550 | Drill Method: | MUD ROTARY| Hammer Type:| Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB |2 ft |24HR [351t
® SPTN VALUE @
PL MC LL
2ol 2425 | 38 E 5
gE | §E BS|ESE| EE |5 © 5| S
3 g MATERIAL DESCRIPTION g3l§ 8% 5| § & > A FINES CONTENT (%)
uw 0.0 Zl2 & & 010 20 30 40 50 60 70 80 90
E gg: CONCRETE = 6 INCHES / v | | 285 HAND : ; E
407 77 TSLIGHTLY SILTY SAND (SP-SM) SO T e -
] J \brown to dark brown, fine; petroleum odor /A s51—ss 42 214 e 3
-1.09 11.09_ SLIGHTLY CLAYEY SAND (SP-SC) Vr4 Fss{ 13 11418 .
] ] \very loose, gray brown, fine / il 1355 : ]
6.0 15.0:_\ id gray A 1SS [2 1T 1T[2 : Q .
. | SAND (SP) 7 . : ]
1 OE 4 \very loose, gray brown, fine / "I sSsS WoH 1 _ 1l 2 ® ]
i1 1 sanpvciav(cn) % 2357 : : ]
-16.05 25'05\very soft, gray; with shell / : S5 4 3 2 5 1@ 4 :
] J\ . ; 28.5] : : ]
o107 ] firm with sand seams 55 WOHRWOH ] » » ]
] 1 CLAYEY SILT (MH s : ; .
607 35.07, very soft, gray : “1ss WOH 0 e p—GlcEE
] Jh- with trace organics / 38.5° : ]
-31.07 ] SLIGHTLY CLAYEY SAND (SP-SC) S8 15 3 4.7 @ -
] 7 loose, gray, fine 43.5] : ]
3607 . 1SS 4 4 377 ea 0 .
] ] 48.57 ]
4107 50.07 1SS T2 2 315 e ] ]
4 4 CLAYEY SAND (SC) . B
. ] . 53.5 ]
] ] loose, gray, f ] ]
-46,0: 55.0: very loose, gray, 1ine ] SS 1 1 1 2 : .
3 7 SAND (SP) | 5857 : ]
-51.07 60'OE—\Ioose, gray-brown, fine; with clay nodules ok ] SSs [3 2 315 |@ .
7 7 . ’ 63.51] 3 3
56.0° 3 COOPER MARL: SILTY CLAY (CL) J—s3 74 4 3 ® ]
T + firm, olive green; with some sand - ; 1
] ] 68.51] ; ]
61.01 J ---soft 1 _SS 3 2 3[5 1@ .
1] 7353 f ]
6607 . Iss[2 T 2[3le =
S 785 | :
7107 - Tss2 2 2771 ]
. . 83.57 : .
-76.0 ] 1 ss12 2 214le -
. . 88.5° : .
8107 - Tss2 2 277 ]
1 %257 | :
8607 . 1ss[2 3 3[6le@ =
] ] 11| 9855 1 ]
. . A 15512 2 113 @ ; ; .
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing




SC%" Soil Test Boring Log

File No.: [10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: | P.BAUMSTARK

SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-18 SPT | Boring Location: | Offset: | Alignment: |
Elev.: [9.0 ft | Latitude: |32.834962 |Longitude: |79.954958 | Date Started: 9/18/2008
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/23/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-550 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB |2 ft |24HR [351t
® SPTN VALUE @
3% | &% MATERIAL DESCRIPTION s ESEl ES b L b > A FINES CONTENT (%)
w o | Dz » ¢ 8| Z
- & & 0 10 20 30 40 50 60 70 80 90
1] 10357 : ]
96.0] . 1ss12 2 214le .
3 3 108.5 § 3
101,07 . 1ss12 2 214le : .
3 3 113.5] v 3
41060 . T 1 ss12 2 3T5le .
. . || 11853 : .
111,07 120.07 : 1SS 3 2 35 @ .
] 4  BORING TERMINATED AT 120 FEET. ] ]
-116.0 ] ] .
-121.0 ] ] .
-126.0- ] ] .
-131.0 ] ] .
-136.0 ] ] .
44107 7 : :
44607 7 : :
-151.0 ] ] .
-156.0 ] ] .
-161.0 ] ] .
-166.0 ] ] .
-171.0 ] ] .
-176.0 ] ] .
-181.0 ] ] .
-186.0- ] ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBERGE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-18 SPT AIBobfing Location: | Offset: | Alignment: |
Elev.: [9.0 ft | Latitude: |32.834962 |Longitude: |79.954958 | Date Started: 3/11/2009
Total Depth: | 102 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 3/11/2009
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type:| Automatic | Energy Ratio:| 74%
Core Size: | Driller: [ SCI Groundwater: | TOB | N/A |24HR [N/A
® SPTN VALUE @
S < 2. 125 2 § S % MC;C %
2 S 8‘1@ MATERIAL DESCRIPTION §§ £ 8‘1@ £ '\; 5% ﬁ | S A FINES CONTENT (%)
£ on on — (]
u 0.0 © Z1% & 5% 010 20 30 40 50 60 70 80 90
] 7 WASH ROTARY TO 75 FEET ] : E E 7]
404 ] .
104 ] .
604 ] .
410y 3 : .
4607 1 : .
210 3 : .
2604 - ] .
3107 - ] .
3601 - ] .
410y 3 : .
-46.0 ] ] -
5104 E ? .
5601 - ] ﬁ .
5109 7 ] :
6607 7507 75.07 | .
7 77.07 3" X 30" FIXED PISTON SAMPLE 1 ST X—xX: O A 1
3 T\PUSHED WITH 24" RECOVERY / 3 : ]
7103 3 WASH ROTARY TO 100 FEET ] ]
7601 - ] .
8101 - ] .
8601 - ] .
100,01 100.0 : : .
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: [10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBERGE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-18 SPT AIBofing Location: | Offset: | Alignment: |
Elev.: [9.0 ft | Latitude: |32.834962 |Longitude: [79.954958 | Date Started: 3/11/2009
Total Depth: | 102 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 3/11/2009
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | Driller: [ SCI Groundwater: | TOB | N/A |24HR [N/A
® SPTN VALUE @
S < Qo o c %§ o RL MQC LL
gv o= MATERIAL DESCRIPTION g S 58 & 5|t «é © > A FINES CONTENT (%)
2 & & 0 10 20 30 40 50 60 70 80 90
7102.07 3" X 30" FIXED PISTON SAMPLE 1 ST DX O A R
3 T\PUSHED WITH 24" RECOVERY / ] : ]
-96.07 ] ] ]
-101.0 ] ] .
-106.0- ] ] .
A110] 7 : :
41607 7 : :
-121.0 ] ] .
-126.0- ] ] .
REITE N : :
-136.0 ] ] .
44107 7 : :
-14604 ] .
ast0] ] : :
-156.0 ] ] .
46107 7 : :
46607 7 : :
-171.0 ] ] .
-176.0 ] ] .
as10] 7 : :
48607 7 : :
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-19 SPT | Boring Location: | Offset: | Alignment: |
Elev.: | 10.5 ft | Latitude: |32.834947 |Longitude: |79.954469 | Date Started: 9/24/08
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/24/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 73%
Core Size: | Driller: [ SCI Groundwater: | TOB | N/A |24HR [N/A
® SPTN VALUE @
5 . e l2c |2 § g PL MOC LL
Sg | §€ SSIESE| EE |+ © | S
3 g MATERIAL DESCRIPTION g_, 5 g 55 |® © 5 ; A FINES CONTENT (%)
w 0.0 Zl2 & & 0 10 20 30 40 50 60 70 80 90
B 4 SLIGHTLY CLAYEY SAND (SP-SC) 0.0 z ; ; B
. J darkb ish fine t di 1 HAND : ]
5.5: 5.0 arl rownisn gray, fine 10 medium & / 5.09AUGE : . . . i i
1 757 SANDY CLAY (CL) /) 715158 . ]
] _\ / 7] 1001254 4 7] e .
0 55 E Soft gray / ' ] 5 1 1 1 2 b ; [@) R
4 55 15.05 CLAYEY SAND (SC) v ‘ 15.0- L‘ ]
4 :\Ioose light gray, fine / T I SS 1 1 1[2 : 5 -
. 4 |- - - very loose “| 20.07 : ]
-9.57 - y ans ITsS 1 2 1[3 e ]
] 4 SILTY SAND (SM) ) ] ; ]
1451 25.07 very loose, light to dark brown, fine to ] 25.07 O 5 ]
. :\medlum grained / o . 3 XA—X ]
1 300\ .. 30.07 ]
-19.5 . brown to black; with trace debris 7 Tss WOH T e .
’ 7 |CLAYEY SAND (SC) / ’ ]
-24.57 7 \|loose, gray, fine / 3507 SS_WOHWOH 1 | 1 R
2957 7 CLAY (CL) % 40,0 ]
= 7 very soft, gray; with trace fine sand % -+ SS WOHWOH 1 1 ]
3457 4507 / 45.0 , .
"~ 4 ---stiff, gray, fine; with trace wood 7 4 S8S 14 4 5[99 @ E
3957 50.0° A 50.0 ; .
] 7 CLAYEY SAND (SC) 1SS [2 6 T0[16] @ © -
m 7 medium dense, gray, fine 55.0- : ]
-44.57 ] 1SS 2 3 69| @ a0 ]
. - ---loose . : .
4957 60.07 60.07] ; ]
"~ - SLIGHTLY CLAYEY SAND (SP-SC) _ 1SS [5 6 24[/30X A O@ E
1 65.04 medium dense, dark gray and brown, fine 7 65.0- 3 ,
-54.57 7\to medium TTHT 1SS 3 4 610 @ ]
5057 3 COOPER MARL: SANDY SILT (ML) 11 70.03 5 .
E E stiff, olive green E SS 22 2 7 ‘§ E
. . - 75.07] 2 ]
-64.55 E ---firm 1°ss 7 2 5 55 .
] ] 80.0- § ]
-69.55 ] Is§s11 2 517 @ E
] ] 85.0- f ]
-74.55 . 18§12 2 577 ]@ ]
] ] 90.0- ; ]
-79:55 ] Iss[2 2 46 @ ]
] ] 95.0- : ]
-84.57 ] . 1SS 1 2 15[17 ] @ ]
] - ---very stiff - ] : ]
. . 1'1100.0 ; ; .
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-19 SPT | Boring Location: | Offset: | Alignment: |
Elev.: | 10.5 ft | Latitude: |32.834947 |Longitude: [79.954469 | Date Started: 9/24/08
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/24/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 73%
Core Size: | Driller: [ SCI Groundwater: | TOB | N/A |24HR [N/A
® SPTN VALUE @
S < Qo o c %§ o RL MQC LL
3% | &% MATERIAL DESCRIPTION s ESEl ES b L b > A FINES CONTENT (%)
w o | Dz » ¢ 8| Z
2 &8 ® 0 10 20 30 40 50 60 70 80 90
] ] ' 1SS WOHWOH 5 [ 5 |@®: : : ]
] q ---soft ] : : : ]
-94.57 . . e S [T P I W ® .
. 1 ---very stiff ] 5 .
] ] 110.07 ; .
-99.55 ] 1SS WOHWOH 6 | 6 | ®: R
7 q ---firm . : ]
] ] 115.07 v ]
-104.5+ ] . 1SS 2 3 710 @ E
] 3 ---stiff 118.5] ]
_109.55 120.0: : SS 3 4 7 111 [ ] :
-114.57 3 ] ]
] 4  BORING TERMINATED AT 120 FEET. ] B
-119.5 ] ] .
q245] ] : .
-129.5 ] ] .
-134.57 ] ] .
43057 ] : .
1445y ] : .
1a05] ] : .
545y ] : .
-159.5 ] ] .
a645] ] : .
-169.5 ] ] .
-174.57 ] ] .
a7e5] ] : .
-18454 ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/8/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: | CHARLESTON |Eng./Geo.: |P. BAUMSTAR
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-20 SPT ABbfiing Location: | Offset: | Alignment: |
Elev.: | 12.5 ft | Latitude: |32.835504 |Longitude: [79.953796 | Date Started: 2/23/2009
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 2/23/2009
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME-55 Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: [ SCI Groundwater: | TOB | N/A |24HR |41t
® SPTN VALUE @
PL MC LL
S £ g2 |2s | 28 3 S
SE | Bg SS|EQE| EE |- b | 3
3 g MATERIAL DESCRIPTION g_, 5 g 53 |® o o ; A FINES CONTENT (%)
w P4 2] c =
0.0 2 & & 0 10 20 30 40 50 60 70 80 90
7 2.07 _GRAVEL 0.01—_SS 11 16 12 | 28 ; ® 5 5 E
1 4.07 JJ] 207-SS |8 8 5 |13|] @ .
751 601 suG_HTLY SILTY SAND (SP-SM) 777 solss -
. Jl\medium dense, dark gray to black; organic /] 6.01_SS 3 5 5110 ® E
] 7 |\stained with some clay 7/ 8.001 SS 2 3 4 7 | @& ]
2.57 ] 11001 SS [ 1 1 1] 2 @ . B
] 4 |HAND AUGER: CLAYEY SAND (SC) 1 1357 : .
251 1 |gray brown, fine / SS 14 3 5/ 8l @ ]
] ] _ /] 185 ' ]
5 ] SLIGHTLY CLAYEY SAND (SP-SC) o S 65 6 514 A® O ]
4 - medium dense, gray brown, fine . B
- 23.54 /] 23.54 : .
1257 1 - - - loose, brown Y% 4SS 1 2 3 5 @ B
. J\- - - very loose, with trace clay < . : ]
1 28.51 ) 28.5] v ]
175 11|~ - -loose, black, coarse V 1SS [ 1 3 215 ]@ X—=XO A ]
1 3357 |0 -medium dense, brown, coarse A 3353 3
2257] J)|CLAYEY SAND (SC) % 1SS 16 6 4[10] @ 1
1 3851 \Ioose, dark gray; with trace shell 38.51] : ]
275]] . 1SS [12 10 20[30 ] : .
4 - |SANDY CLAY (CL) ] : ]
] I g Wi ; 43.5] : ]
325 ] zl)rrrgnér?ig;k gray; with trace wood, silt, and Tss T90 T a5 ° | ]
4] ‘¥5TlcLavEY sanp sc) Bt 7—71T1a] & >ox_  a .
o= . \medium dense, dark gray, fine 53 5: : : : ]
-42.57 1 |SAND (sP) 1S5S4 6 sl14] e ]
] 7 |medium dense, gray, fine 58.5] .
. . 1SS 3 4 7 [11 : : 1
-47.57 1 |- - with trace clay ] ! : ﬁ ]
. . . 63.5] : : : .
05 ] COOPER MARL: SANDY SILT(ML) Tss 14 5 s3] e | | .
s - stiff, olive green, fine; with trace shell ] : : : ]
. . 68.5- : : : u
_57.55 E - - -firm : SS 3 3 5 8 ! :
] 3 7357 : : f :
-62.5-] ] 1_SS 1 2 3 5 @ 3 : .
1] 785 REEE
675 - ITss2 2 475 e ; : ]
1 8357 % B E
7257 ] 1ss[2 3 a7 XX A -
. . 88.51 : : : ]
-77.54 J -- - stiff 1 SS 2 4 5 9 L b
] ] 93.5 § ]
625 1 fm 1ss11T 2 476l@ -
] ] 11| 9853 ' ]
] ] HENS 1 SS 1 7 16 | 23 o : : ]
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/8/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: | CHARLESTON |Eng./Geo.: |P. BAUMSTAR
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-20 SPT ABbfiing Location: | Offset: | Alignment: |
Elev.: | 12.5 ft | Latitude: |32.835504 |Longitude: [79.953796 | Date Started: 2/23/2009
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 2/23/2009
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME-55 Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: [ SCI Groundwater: | TOB | N/A |24HR |41t
® SPTN VALUE @
5 . ¢ oo |28 g PL MOC LL
gv o= MATERIAL DESCRIPTION g S 58 & 5|t «é © > A FINES CONTENT (%)
2 & & 0 10 20 30 40 50 60 70 80 90
7 7 ---hard ) 7 3 5 5 .
] ] 103.5] ; ]
-92.5- 1 ---firm SS 1 1 5 6 | ® 7
. . 10857 : .
975 . 1ss]2 3 5[5 e .
3 3 113.5] : ]
-102.5- ] L I ss12 2 616l e -
’ ’ 1] 11853 ]
107,59 120.03 : sS4 3 6ol e .
-112.57 ] . ]
] 4  BORING TERMINATED AT 120 FEET. ] B
-117.57 ] ] .
-122.5 ] ] .
a275] ] : :
RETE RN : :
-137.57 ] ] .
ta25] 7 : :
14754 ] .
as25] 7 : :
-157.57 ] ] .
-162.57 ] ] .
46757 7 : :
47257 7 : :
-177.57 ] ] .
-182.5 ] ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8

" CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBERGE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-21 SPT ABbfiing Location: | Offset: | Alignment: |
Elev.: | 12.5 ft | Latitude: |32.83608 |Longitude: [79.952891 | Date Started: 2/23/2009
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 2/23/2009
Bore Hole Diameter (in): |3 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME-550X | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB | N/A |24HR |81t
® SPTN VALUE @
PL MC LL
S £ g2 |2s | 28 3 S
SE | Bg SS|EQE| EE |- b | 3
3 g MATERIAL DESCRIPTION 358 £S5l & o> A FINES CONTENT (%)
w o | Dz » ¢ 8| Z
0.0 - & & 0 10 20 30 40 50 60 70 80 90
47 2.0 FILL: CLAYEY SAND (SC) d o001 SS [6 6 9[15] @ z z B
. 5: 4.0\ medium dense, brown, fine, moist; with [ 4218_ gg § § ; g _.. 1 3
: - - crushed stone and trace organics / coXssts 2 2t4le : :
257 1SILTY SAND (sm) | 803 SS L1 1 112 @ .
] 3 |very loose, dark brown, fine; with organics N 13 5: v ]
254 ] SLIGHTLY SILTY SAND (SP-SM) T e .
] 18.59 loose, bluish gray and brown, fine, L] 18,57 v ]
_7.55 E saturated 1 : SS 2 1 1 2 Y @) :
4 23.54 |- - - very loose, light brown, medium coarse / 23.5 ss T 1 213 le § .
1257 | - - with shell % _ : ]
] ] 28.5] : ]
7 7 |SILTY SAND (SM) / T sswWoRZ T3 le ]
4 — |very loose, dark gray, fine; with shell / 1 : 1
] ] 3351 v ; ]
225 7 SANDY CLAY (CL) / 1S5 [ 1 2 35 @ Xo—X A .
1 3g57 soft, dark gray, fine; with silt / 38.51] : ]
_27.55 E - --no sand : SS 4 5 5 [ 10 Q :
3 3 \- - - firm; trace shell ‘1| 4353 : .
3257 . ol 1SS [13 26 12[38X A O @ ]
4 - SLIGHTLY SILTY SAND (SP-SM) EE . v E
1 4854 medium dense, brown, medium grained; L1l 4854 , .
-37.59 7| with shell / ik 4582 3 3 6le .
] ] . 11.1'l 53.53 : : : ]
4251 Ik dense, gray, fine, saturated it I3 374 5 5 ® : : ]
. 7 MARL: SANDY SILT (ML) ' 565 z z z ]
_47.55 4 firm, olive green, fine, calcareous “ITss 13 4 48 [ N
] J - stiff 63.57 : 5 : .
-52.5- 1 ---firm 1SS 2 3 4 7 [ X : . 7
] ] 68.51] ? i i ]
5751 7] 1 SS OH 2 3 5@ ]
. . 73.53 : : : ]
-62.5-] ] 1_SS 1 2 3 5 @ 3 : .
. . 78.53 : i : ]
6757 1 - - soft 1SS 1 1 23 @ XX A 1
3 3 83.5 : ]
-72.5 . I ss1 2 272 @ .
Z Z 88.57 : .
-77.54 1 ---firm 1 _SS 2 2 3 5 1@ 7
] ] 93.5] § ]
82,51 7 1 _SS 2 2 35 |@: .
. . 1| 9853 : ]
] ] HENS 1 SS 2 2 3 5 1@ : : ]
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBERGE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-21 SPT ABbfiing Location: | Offset: | Alignment: |
Elev.: | 12.5 ft | Latitude: |32.83608 |Longitude: [79.952891 | Date Started: 2/23/2009
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 2/23/2009
Bore Hole Diameter (in): |3 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME-550X | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB | N/A |24HR |81t
® SPTN VALUE @
5 . ¢ oo |28 g PL MOC LL
3% | &% MATERIAL DESCRIPTION 83 8% 5| § & > A FINES CONTENT (%)
w P4 2] c =
. - &8 ® 010 20 30 40 50 60 70 80 90
1 10353 : -
-92.5- ] 1 _SS 2 3 5 8 [ ] n
] ] 108.5 : ]
-97.54] J - - - stiff 1SS 2 4 5109 L —
1 4 113.5] : :
1025 . T 1ssl2 35 4771e .
] ] o 118.53 ]
-1 07.55 120-05 - - - very stiff : : SS 6 8 12120 [ ) :
-112.57 ] ] ]
] 4  BORING TERMINATED AT 120 FEET. ] B
-117.57 ] ] .
-122.5 ] ] .
-127.57 ] ] .
RETE RN : :
43757 ] : :
ta25] 7 : :
44757 7 : :
-152.57 ] ] .
15754 ] .
6257 7 : :
46757 7 : :
-172.57 ] ] .
-177.57 ] ] .
-182.5 ] ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: [10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBERGE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-21 SPT ABbfiidg Location: | Offset: | Alignment: |
Elev.: | 12.5 ft | Latitude: |32.83608 |Longitude: [79.952891 | Date Started: 3/4/2009
Total Depth: |32 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 3/4/2009
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | Driller: [ SCI Groundwater: | TOB | N/A |24HR |81t
® SPTNVALUE @
S £ g2 |2s | 28 3 S g 5
o E 8‘15 MATERIAL DESCRIPTION 9| E 8‘15 E '\; % ﬁ o] S A FINES CONTENT (%)
£ on on — (]
u 0.0 © |2 & 51| % 01020 30 40 50 60 70 80 90
] 4 SHELBY TUBE TO 25 FEET E 3 5 5 .
757 ] .
] i 4 ] ]
25 4 ] .
254 ] .
754 ] .
1257 25.07 25.07 .
4 27.0- 3" X 30" SHELBY TUBE PUSHED WITH 4 ST A O B
] 4\22" RECOVERY / ] .
4753 30.07 30.07 .
4 32.07 \WASH ROTARY TO 30 FEET / 4 ST B
9 5] 43" X 30" SHELBY TUBE PUSHED WITH / ] .
R 7 |22" RECOVERY 3 ]
2754 - ] .
8254 - ] .
8754 - ] .
4254 - ] .
-47.57 3 . .
6254 - ] .
5754 - ] .
6254 - ] .
6754 - ] .
7254 - ] .
7754 S ] .
8254 - ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554/ County: | CHARLESTON |Eng./Geo.: |P. BAUMSTAR
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-23 SPT ABbfiing Location: | Offset: | Alignment: |
Elev.: | 12.0 ft | Latitude: |32.83833 |Longitude: [79.952996 | Date Started: 9/30/08
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/30/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-550 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB |7 ft |24HR |61t
® SPTN VALUE @
PL MC LL
S £ g2 |2s | 28 3 S
SE | Bg SS|EQE| EE |- b | 3
3 g MATERIAL DESCRIPTION g3 Ee 53| & o> A FINES CONTENT (%)
w o N nz @ c Bl Z
0.0 < & & 010 20 30 40 50 60 70 80 90
1 0.5-R\ASPHALT=6 INCHES /A 2.07 : : : ]
1 131 cRUSHED STONE 401 SS [10 12 11] 23 e .
7.04 2.0 J 601 SS |5 2 3|5 re .
4 4.0{CRUSHED STONE AND DEBRIS 8.01_SS 4 3 2 5 |®: ]
207 7 |FILL: SLIGHTLY SILTY SAND (SP-SM) 100 Sl se . a =
1 " J]|medium dense, dark brown to black, fine 1409 SS |3 2 2| 4 @ ]
-3.04 15.8 1607 SS |3 3 6| 9 @ .
: :" CLAYEY SAND (SC) 18.014 SS 1 WOH 1 1@ ° ]
807 ] | gray, loose, fine 2004 SS | 3 8 14| 22 N .
T4 22.01)_ . brown 2204 SS 7 10 10| 20 A 00 1
] :" 2401 88 [1 1 1[2 ® .
-13.09 26,01/ - - 9ray brown 2607 SS WOH 2 3 | 5 | .
. i~ - - very loose 28.01 SS 3 3 4 7 | @ ]
-18.04 1|l - - loose, fine to coarse 3007 SS WOH 1 WOH 1 ® ]
A = 3204 SS WOH 2 2 4 |@ 1
3 7 ||SAND (SP) 3401 SS |1 2 1] 3 |@: ]
-23.0 - |lvery loose, gray, coarse; with trace 36.01 SS 1 2 2 4 H@— A .
. - |lphosphate 38.01 SS 2 1 2 3 @ ]
-28.0 ] 4001 SS WOH 1 2 [ 3 |@ ]
e ] SLIGHTLY CLAYEY SAND (SP-SC) 4204 sSs 3 4 4 8 ® B
] 43'0:-1 very loose, gray, fine; with trace shell 4407 SS 2 2 2 4 |@ ]
-33.0 . , , 41 ss |2 3 3] 6 e
] ||~ - - medium dense, gray, fine to coarse 18,5 ]
-38.07 J||SILTY CLAY (CL "1sS |2 2 46 & ]
] 9 ||very soft, gray; with trace sand and shell 53 55 : ]
-43.0° I | - - soft 1SS [2 3 3[6 @ ]
] ] 57.51 : ]
4 - |CLAYEY SAND (SC) 4 ss 3 3 2 5 | @: 1
-48.07 7 |loose, gray; with trace shell ] : ]
] ] 63.5] § ]
53,0 3 |- - very loose 1 ss|2 3 3|6 @ .
] - |- - - very loose, dark olive green; with trace ] : ]
. - |silt and shell 68.5+ : .
5807 11 oose 1ss[2 3 2[5 & .
] ] . 73.5] : ]
6301 ] COOPFR MARL.: S-ANDY SILT (ML) 4 ss 3 3 2 5 e A ]
A - soft, olive green; with sand seams = ; 1
- - 78.5- : ]
68.0° 1 ---loose, olive green 1 ss 2 3 2 5 @ ]
3 4 ---firm 8357 : .
-73.0 ] 1ss [ 2 2 2|4 @ ]
] 7 ---soft ] ; ]
] ] 88.5 : ]
-78.0: ] ] SS 2 1 2 3 @ - ]
] ] 93.5] § ]
-83.0: ] ] SS 2 2 2 4 |@ ]
1 9 1] 9853 : -
] ] 11 ] . o A ]
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554/ County: | CHARLESTON |Eng./Geo.: |P. BAUMSTAR
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-23 SPT ABbfiing Location: | Offset: | Alignment: |
Elev.: | 12.0 ft | Latitude: |32.83833 |Longitude: [79.952996 | Date Started: 9/30/08
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/30/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-550 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB |7 ft |24HR |61t
® SPTN VALUE @
5 . ¢ oo |28 g PL MOC LL
3% | &% MATERIAL DESCRIPTION 358 £S5l & o> A FINES CONTENT (%)
w o | Dz » ¢ 8| Z
. e |2 & @ | 010 20 30 40 50 60 70 80 90
3 g -ofm 103.5] | ]
_93.0: ] ] SS 3 3 4 7 | @ ]
] ] 108.57 2 ]
-98.0: ] ) ) ] SS 2 3 3 6 _. ]
] ] |l 11353 : ]
-103.0° ] L 1ss[3 3 2|5 e ]
1.1 b 11853 ' .
-108.09 120.03 - 1sS[6 3 36 l@ -
-113.0 ] ] ]
] 4  BORING TERMINATED AT 120 FEET. ] B
41807 7 : :
42307 ] : :
42807 7 : :
-133.0 ] ] .
-138.0- ] ] .
44307 7 : :
-14804 ] .
45307 7 : :
as80] 7 : :
-163.0 ] ] .
-168.0- ] ] .
-173.0 ] ] .
-178.0 ] ] .
48307 7 : :
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: | CHARLESTON |Eng./Geo.: |P. BAUMSTAR
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-23 SPT ABbfiidg Location: | Offset: | Alignment: |
Elev.: | 12.0 ft | Latitude: |32.83833 |Longitude: [79.952996 | Date Started: 9/30/08
Total Depth: |52 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/30/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-550 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB |7 ft |24HR |61t
® SPTN VALUE @
S 2 les | 28 5| &
gE 8‘15 MATERIAL DESCRIPTION 9| E 8‘15 £ '\; 5% ﬁ | S A FINES CONTENT (%)
£ on on — (]
u 0.0 © Z1% & 5% 010 20 30 40 50 60 70 80 90
7 7 WASH ROTARY TO 50 FEET ] : E E 7]
o] : :
209 A ] .
304 ] .
804 ] .
1304 - ] .
4807 3 : .
2304 - ] .
2801 - ] .
3304 - ] .
3807 5007 50.0 .
7 52.07 3" X 30" FIXED PISTON SAMPLE 4 ST HKEOXA 1
3 T\PUSHED 24" WITH 24" RECOVERY 3 ]
-43.07 ] ] ]
4807 3 : .
8301 - ] .
5801 - ] .
6301 - ] .
6801 - ] .
7304 - ] .
7804 - ] .
8301 - ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8

" CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-27 SPT ABbfiing Location: | Offset: | Alignment: |
Elev.: | 12.0 ft | Latitude: |32.839965 |Longitude: |[79.954075 |Date Started: 3/2/2009
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 3/2/2009
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | Driller: [ SCI Groundwater: | TOB | N/A |24HR [N/A
® SPTNVALUE ®
PL MC LL
2ol 2425 | 38 E 5
SE | Bg SS|EQE| EE |- b | 3
3 2 MATERIAL DESCRIPTION g3l5 8% 5| § & > A FINES CONTENT (%)
w P4 2] c =
0.0 v 2 & & 010 20 30 40 50 60 70 80 90
1 557 SLIGHTLY SILTY SAND (SP-SM) ||| oo0of-SS | 4 8 11[19 - @ : : E
3 5.0 \medium dense, light brown, fine; possible ' 1] 251 ss [ 2 4 &6[]10] @ .
703 il ' 507 ss 17 7 6[13] @ ]
1 7% i 7.5 : .
,0d  3|cLavey sanp se) 10— 4 5 419 @ ]
] 7 |lloose, light brown to brown, fine +-SS S 4 4 8 a S ]
-3.09 1503 S| IGHTLY CLAYEY SAND (SP-SC) e S I G W W I -
] 20 OE medium dense, yellowish brown, fine; with 20 OE v .
_8'05 . E crushed stone . TS5 ] ] 5 7@ " GEe) .
. 7 |\SLIGHTLY SILTY SAND (SP-SM) 250 ]
-13.07 1 lloose, grayish brown to yellowish brown, 1SS [1 3 9112 ® : i
] 7 |fine ] 1 : N
-18.0 3003 30.0 | .
] ] ‘CLAYEY SAND (sc) ] SS 1 1 2 3 ‘ . XX A O ]
03 OE ] \very loose, bluish tan; with silt and shells 35.0- : 5 N
o207 ] IsSs 1 4 7 11| @ ]
1 1 |CLAYEY SILT (MH) - 3 : ]
-28.0§ g soft, bluish tan; with sand and shells 40'0; S5 7 7 8 115 : ® : ;
] 3 |- - stiff ] ' ﬁ ]
-33.0 ] 45.0 : :
. -4 COOPER MARL: SANDY SILT (ML) 1SS 12 4 7711 @ xo—=&K ]
] ] soft, greenish brown, fine; with shells 50.0 : .
-38.0 ] _ 1SS 3 5 6 11| @ ]
] 7 ---siff ] : .
. . 55.0] .
-43.09 1 - very stiff Iss 4 11 12[25] ® ]
] ] 60.0- ; ]
-48.05 1 - stiff 1ss 14 5 813 @ E
] ] 65.0- 3 ]
-53.05 ] 18s 14 4 81 [ R
] ] 70.0- § ]
-58.05 ] I'ss 3 3 7110 @ R
] ] 750 : ]
-63.05 ] 1SS T2 5 6 [11] ® R
] ] 80.0- § ]
B I I'ss{2 4 o9[13] ® .
] ] 85.0- f ]
-73.05 ] ISST1T 2 8[10] ® R
] ] 90.0- ; ]
-78.05 1 - very stiff Iss 1 2 15[17] ® ]
] ] 95.0- : ]
-83.04 1 - stiff 18§12 4 8[12] @ .
Z ] 111 100,01 : ]
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-27 SPT ABbfiing Location: | Offset: | Alignment: |
Elev.: | 12.0 ft | Latitude: |32.839965 |Longitude: |[79.954075 |Date Started: 3/2/2009
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 3/2/2009
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | Driller: [ SCI Groundwater: | TOB | N/A |24HR [N/A
® SPTN VALUE @
A £ol2s | 12 R -
?U‘ E ‘E.E Q. E ‘E.E E |: - = - E
3% | &% MATERIAL DESCRIPTION S| 58E| §S b L b > A FINES CONTENT (%)
w o | Dz » ¢ 8| Z
- & & 0 10 20 30 40 50 60 70 80 90
] . ' 18S 12 4 8[12] @ : 5 ]
. . 105.0 ' .
-93.05 E 4 8§ 3 4 9113 ] ]
. . 110.07 : .
-98.05 1 - very stiff Iss4 7 f0[ir] ® ]
. . 115.07 : ]
-103.0 ] 1SS 14 5 14[19 ® B
3 3 118.57 ]
108,09 120.03 1SS AT 11 247135 ] .
-113.0 ] ] ]
] 4  BORING TERMINATED AT 120 FEET. ] B
41807 7 : :
42307 7 : :
-128.0 ] ] .
-133.0 ] ] .
-138.0- ] ] .
-143.0 ] ] .
-14804 ] .
45307 7 : :
as80] 7 : :
-163.0 ] ] .
-168.0- ] ] .
-173.0 ] ] .
-178.0- ] ] .
48307 7 : :
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-27 SPT ABbfiidg Location: | Offset: | Alignment: |
Elev.: | 12.0 ft | Latitude: |32.839965 |Longitude: |79.954075 |Date Started: 3/3/2009
Total Depth: |38 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 3/3/2009
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | Driller: [ SCI Groundwater: | TOB | N/A |24HR [N/A
©® SPTN VALUE @
5 . ¢ lo. | 02 9 PL MOC LL
g S 8‘1@ MATERIAL DESCRIPTION §§ § 8‘1@ § '\; o ﬁ 2 5 A FINES CONTENT (%)
u 0.0 |2 & & 0 10 20 30 40 50 60 70 80 90
E - WASH ROTARY TO 30 FEET = 3 5 5 B
707 ] .
209 A ] .
304 ] .
804 ] .
-13.0 . . E
1807 3007 30.0 : : .
"4 32.07 3" X 30" FIXED PISTON SAMPLE 4 st X—h—X B
1 33.077\PUSHED WITH 18" RECOVERY / 80— 5 : : ]
-23.03 35'0:|\WASH ROTARY TO 33 FEET / 36.0 ]
1 36.07 -4 ST AK—X ]
0807 38:0713" X 30" FIXED PISTON SAMPLE ] .
=803 7 |PUSHED WITH 24" RECOVERY ] -
3301 7 |WASH ROTARY TO 36 FEET ] ]
] J |3" X 30" FIXED PISTON SAMPLE ] ]
280 7 |PUSHED WITH 24" RECOVERY E ]
4307 ] ] ]
4807 ] ] ]
8301 - ] .
5801 - ] .
6301 - ] .
6801 - ] .
7304 - ] .
7804 - ] .
8301 - ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBERGE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-28 SPT ABbfiing Location: | Offset: | Alignment: |
Elev.: | 7.0t | Latitude: |32.834594 |Longitude: |79.955548 | Date Started: 2/17/09
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 2/17/2009
Bore Hole Diameter (in): | 3in/4in | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-550 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | Driller: | S&ME Groundwater: | TOB |7 ft |24HR [N/A
® SPT N VALUE ®
PL MC LL
2ol 2425 | 38 E 5
gE | §E BS|ESE| EE |5 © 5| S
3 g MATERIAL DESCRIPTION g_, 8% 5| § & ; A FINES CONTENT (%)
w P4 2] c =
0.0 - & & 10 20 30 40 50 60 70 80 90
1 2.0 CLAYEY SAND (SC) 0.0 gg 4 3 417 .53 z z ]
] ] ) - N 2.0 3 2 1 3 : .
2.05 E loose, gray, fine, dry; with stone / e 101 ss 3 3 3 5 le :
1 ZYSILTY SAND (SM 60 SS 11T 1T 1l2® ]
] ] , . . 801 SS [ 2 1 1|2 ® ]
-3.0 . loose, gray, fine, moist; with organics 4 .
1 14.04 ---loose 13.57] , ]
7] 7] SS 3 2 4 6 : ]
-8.07 7| - - - very loose, dark brown, saturated; with ] !; Q ]
1 18.57 |organics 18.5] ]
-13.0 4 ||- - - gray; less organics F=s 11 1 1.2 .
] 1 |SLIGHTLY SILTY SAND (SP) 2854 et " ]
-18.07 7 \loose, light brown, fine; with shell hash ] ; ]
] ] 28.5] 1 ]
2307 1 CLAY (CH 1SS 1 1 23 @ oX A
. 1 very soft, gray, fine, saturated; with shell 33 5: : ]
-28.0 3 - - -trace shell & organics 1ss11 1 273 @ -
J 38.5] ---noshell 38.57 : ’
330 7 SILTY SAND (SM [SST2 2 2748 40 E
m 3 very loose, greenish gray, fine, saturated 43.57 .
-38.04 . Y g ey 1 SS 1 1 1 2 ® E
A 4 - - - with trace shell = 1
] ] 48.57 ]
-43.04 J ---loose 1SS |7 6 2[8 | @ b
] ] 53.5] : 7
48,07 3 - --medium dense 58 3 5 b X 8 4 .
= - 58.5° : ]
-53.02 ] ---course grained; with phosphate and 1SS 10 14 141 28 - L .
] ] shell ] v ]
- 63.54 she 63.5 : E
58.0] J COOPER MARL: SANDY SILTY (ML) 1SS 13 5 5]70] @ n
] - firm, olive green, fine 68.51 ]
-63.0 . 1SST2 2 46 @ N
] ] 73.51 : ]
-68.0 1] ---soft 1SS 2 2 2 4 1@ ]
3 3 7857 i .
-73.04 1 ---firm 1 _SS 1 3 3 6 Q 7
] ] 83.5] § ]
-78.0 J - - - stiff 1 _SS 2 5 7112 [ ] —
Z Z 88.57 : .
83,01 1. fm 1SS 2 2 35 |@ 1
3 3 93.51 § ]
-88.0 . I ss2 2 35 @ .
1 7 , 98.5] : .
- - NE 1SS 11T 2 24176 @ : ; .
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |[10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBERGE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-28 SPT ABbfiing Location: | Offset: | Alignment: |
Elev.: | 7.0t | Latitude: |32.834594 |Longitude: |79.955548 | Date Started: 2/17/09
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 2/17/2009
Bore Hole Diameter (in): | 3in/4in | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-550 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | Driller: | S&ME Groundwater: | TOB |7 ft |24HR [N/A
® SPTN VALUE @
A £ol2s | 12 R -
g S 8‘1@ MATERIAL DESCRIPTION §§ § 8‘1@ § '\; 5% ﬁ ﬁ 5 A FINES CONTENT (%)
v . |12 & & 0 10 20 30 40 50 60 70 80 90
1 10353 : -
98.01 7] SS 3 2 3 5@ ]
] ] 108.57 2 ]
-103.04 1 ---stiff SS 5 8 5 13 Q 7
] ] 113.5] v ]
-108.04 1 ---soft ) SS 2 2 2 4 1@ : 7
. . ||| 11853 : .
_113.05 120.05 - - - firm . : SS 2 3 3 6 | @ :
-118.0 ] . ]
] 4  BORING TERMINATED AT 120 FEET. ] B
-123.0 ] ] .
-128.0 ] ] .
RECTE N : :
RECTE N : :
44307 7 : :
14807 7 : :
45307 7 : :
as80] 7 : :
-163.0 ] ] .
-168.0- ] ] .
-173.0 ] ] .
47807 7 : :
48307 7 : :
-188.0- ] ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |P. OREE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-29 SPT ABbfiing Location: | Offset: | Alignment: |
Elev.: |-4.5 ft | Latitude: |32.84252  |Longitude: |79.95056 Date Started: 10/17/08
Total Depth: [120ft  |Soil Depth: | ft | Core Depth: | ft Date Completed: | 10/17/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME-45 Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 70%
Core Size: | Driller: | MAD Groundwater: | TOB | Tidal |24HR [N/A
©® SPTN VALUE @
< . o |e. | o2 9 PL Me LL
B | B 5£2|28g| 2 N
5T | 2% MATERIAL DESCRIPTION eS| E gE E Sle © o3 A FINES CONTENT (%)
- 0.0 |y ° ®=2 |13 § 8% 010 20 30 40 50 60 70 80 90
B 4" CLAYEY SAND (SC) 0.01-SS WOR 0® A 9] z z B
3 507 veryloose, greenish gray brown, fine 257 S8 WOR 0® ]
=953 ] ?-g: SS WOR 0 # : : —X ¢
] - CLAYEYSILT (MH) S',LT MH , 100158 WOR e ; A< O]
-14'55 E very soft, olive green, with trace sand : . 55 WOH 5 : : : .
. . 15.07 i : :
-19.57 . IsS13 1 23 @ X—X a
. 4 ---soft ] .
2457 2007 20.07 : .
4 -1 COOPER MARL: SANDY SILT (ML) 48812 1 273 @ v E
] - soft, olive green 250 : ]
-29.55 . 18§12 2 35 @ ]
] ] 30,0 : ]
3457 1 - stif Iss[3 5 5[10] @ B
] ] 35.0 : ]
-39.55 ] 1S§s14 4 59 @ oK A E
] ] 4003 : ]
45 . I'ss[3 3 5[8e .
] 3 45.0 , .
4953 1 ---fim I'ss[3 3 al7]® .
] ] 50.0 : ]
-54.57 1 - stiff 1S§ 13 4 6 [10] @ .
] ] 55,0 : ]
-59.55 ] ---fim Iss[3 3 3[6]® ]
. . 60.0 : .
-64.5: 4 - - - with trace shell 1ssl2 3 3s[éefe® ]
] ] 65.0 : ]
-69.53 1 .- soft Iss13 2 2[4 @ >0 A B
. . 70.07 5 .
'74'5: 9 ---firm; no shell 1SS 4 3 4]7[@ B
. ] 75.07 : 3
7953 3 L. with trace shell 1S53 3 3[6]® ]
] ] 80.0- : ]
-84.55 ] 4 8813 2 3[5 e i
. 1 ---soft . : 1
] ] 85.0 v =
-89.5 . . I sS 13 4 519 @ ]
] 3 ---stiff ] j ]
] ] 90.07 : .
945 1 ---fim Iss2 3 a7 @ .
] ] 95.01 : ]
-99.55 B Iss|4 4 6 [10] ® ]
. . 111 100.0 ' : : .
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing

23

35



SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: [10.224B

| Project No. (PIN):

| 1131-08-554| County:

| CHARLESTON

| Eng./Geo.:

P. OREE

Site Description:

| PORT ACCESS ROAD

—| Route:

Boring No.:

| B-29 SPT ABbfiing Location:

| Offset:

| Alignment: |

Elev.: |-4.5 ft

| Latitude: | 32.84252

Longitude: | 79.95056

Date Started:

10/17/08

Total Depth:

|120ft [ Soil Depth: | ft

| Core Depth: | ft

Date Completed:

10/17/2008

Bore Hole Diameter (in):

|4

| Sampler Configuration

| Liner Required: | Y

| Liner Used: | Y

®

Drill Machine: | CME-45

Drill Method: | MUD ROTARY

Hammer Type:

Q)
Automatic

| Energy Ratio:

70%

Core Size:

Driller: | MAD

Groundwater:

TOB | Tidal

| 24HR

N/A

Elevation
(ft)

(ft)

Depth

MATERIAL DESCRIPTION

1 Graphic
Log
Sample

PL

@® SPT N VALUE @

MC LL
o

N Value

A\

A FINES CONTENT (%)

120.0

- --no shell

- - - very stiff

- - - stiff

| No./Type
~|1st 6"
~|2nd 6"

9]

(3rd 6"

=y
(=]

01‘02030405060708090

1
9]
[
9
IN

(¢
(<e]

.

A

SS 6 9

10 [ 19

SS 4 5

BORING TERMINATED AT 120 FEET.

LEGEND

SS
ST

- Split Spoon
- Shelby Tube
AWG - Rock Core, 1-1/8"

SAMPLER TYPE

CU - Cuttings
CT - Continuous Tube

NQ - Rock Core, 1-7/8"

DC - Driving Casing

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers

DRILLING METHOD

RW - Rotary Wash
RC - Rock Core




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBERGE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-31 SPT | Boring Location: | Offset: | Alignment: |
Elev.: [ 3.0t | Latitude: |32.842866 |Longitude: |79.949465 | Date Started: 10/8/08
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 10/8/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 73%
Core Size: | Driller: | MAD Groundwater: | TOB | Tidal |24HR [N/A
©® SPTN VALUE @
s - ¢ log | 02 o PL MC LL
o~ 2 Q=2 Q. =
°g | §€ MATERIAL DESCRIPTION 8S|ERE EE | @ o S A FINES CONTENT (%)
<L — ke ()
- 0.0 |y ° ®= |13 § 8% 010 20 30 40 50 60 70 80 90
E - SANDY CLAY (CL) 0.01-SS WOR 0e : : ]
3 507 very soft, dark brown, fine; with roots 257 8§ WOR 0oe .
203 77 >21ss WOR 0 # X A Q78
707 £l MftHd k ith t ts and 10,045 e =2 E E 3
-7.0 -1 very Sofi, dark gray; wi race roots an :
’ 7 organic odor ’ S8 WOR Gl ) H A: 47
. . 15.0 =
-12.04 . Iss WOR 0 l B
] ] 0.0 ]
-17.0 4 ---no odor 1S58 WOR 0 l .
] ] 5.0 E : ]
-22.05 E Iss WOR 0 l : : ]
. ] 30.07 : : Z
2103 3 - with trace shell IsS T WoR [0 B
3007 3507 35.07 : : : :
e 7 COOPER MARL: SANDY SILT (MH) 1SS [3 3 4]7[@® = A - 4
. ] firm, olive green; with clay 40.0 5 ' ' ]
-37.0 . _ I'SS[2 3 518 @ B
: : -=- Stlff : . :
. . 45.07 v =
-42.05 1 - very stiff Iss16 7 o9[16] @ ]
] ] 50.0 ; ]
-47.04 . Iss[5 6 915 ® B
] ] 55.0] : ]
-52.05 ] ---fim Iss|2z 3 58 @ ]
] ] 60.0 ; ]
-57.03 1 - stiff Iss[3 5 ol1a] @ B
. . 65.07 5 .
6203 3 L. trace shell Iss|[3 3 7[10] ® ]
] ] 0.0 § ]
-67.04 . Iss2 5 7[12] @ B
] ] 5.0 : ]
-12.09 ] ---fim Iss12 2 a6 ]® ]
] ] 80.0 § ]
-17.05 ] Iss[1 3 a7 @ ]
] ] 85.0 : ]
-82.0 1 - stif I'ss[2 42 7[11] @ B
] ] 90.01 ; ]
-87.05 . IS§s 11 3 69 @ E
] ] 95.0 : ]
-92.05 . 1 S§ 13 5 813 ® ]
] ] L] 100,03 ' ; ; ]
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBERGE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-31 SPT | Boring Location: | Offset: | Alignment: |
Elev.: [ 3.0t | Latitude: |32.842866 |Longitude: |79.949465 | Date Started: 10/8/08
Total Depth: | 120 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 10/8/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 73%
Core Size: | Driller: | MAD Groundwater: | TOB | Tidal |24HR [N/A
©® SPTN VALUE @
5 . e |o, 22 9 PL MOC LL
Bz | Bg SPIESE| EE | . H 3| S
3% | &% MATERIAL DESCRIPTION 952 ES b © o> A FINES CONTENT (%)
w o DN Dz @ c Bl Z2
- & & 010 20 30 40 50 60 70 80 90
. E ' 1 ss[2 4 812 @ X— A
. . 105.0 ' .
-102.07 1 - very stiff I ss WoH 3 14 17| @ ]
. . 110.07 : .
-107.0- ] Iss[3 6 1i[ir| @ B
- 115.07 ﬁ .
-112.04 = 1SS 3 6 1016 N J E
. . 118.53 : .
-117.07 120.03 Iss7 6 T[i7] @ .
-122.0 ] ] ]
] 4  BORING TERMINATED AT 120 FEET. ] B
a270] ] : .
43209 ] : .
-137.0 ] ] .
14209 ] : .
44709 ] : .
-15209 ] .
as70] ] : .
16209 ] : .
46707 ] : .
-172.0 ] ] .
-177.0 ] ] .
-182.0 ] ] .
-187.04 ] .
49209 ] : .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |R.BOLLER
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-33 SPT | Boring Location: | Offset: | Alignment: |
Elev.: [4.0ft | Latitude: |32.842972 |Longitude: [79.949128 | Date Started: 9/24/08
Total Depth: |70 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/24/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |LinerUsed: [Y ®
Drill Machine: |CME-550 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB | N/A |24HR [N/A
® SPT N VALUE ®
PL MC LL
2ol 2425 | 38 E 5
°E | € SO|ESE| EE | © | S
3 g MATERIAL DESCRIPTION 358 £S5l & o> A FINES CONTENT (%)
i o | Wz | B ¢ T =Z
0.0 - & & 0 10 20 30 40 50 60 70 80 90
7 - SILTY SAND (SM) ;g_ 53 3 2 2 7 e : ]
. 7 very loose, light brown to greenish brown, 97 1 ]
-1.03 6.0 fine; with shells : D e e ; ]
1 757 [ g5s1SS [1 1 _1]2® O A : :
6.0 | greenish brown / A ESS WOH 0 g
E E SANDY SILT (ML 13 55 E
1101 7 |soft, gray 1SS WOH 0 T : : : .
’ ] SILT(MH 1857 : : : ]
-16.07 1 very soft, dark gray; with clay and trace fine 1 s WoH 0 : : : ]
7 7 sand 23.51 : ; ; ]
-21.07 ] ---nosand 3—=5 WOH 0 T : ; =l
] 4 - - - dark grayish green; with sand and 28.5 : : : .
-26.0 - shells 3 SS WOH 0 T : : : -
. ] 33.53 : .
3107 35.0] 1ss WOH oe ]
A 1 SILTY SAND (SM) ] : ]
36 oE 40,05 loose, light greenish brown, fine; with shells 38'52 SS 3 > 5 Vi ® HHE A ]
] 1 COOPER MARL: SANDY SILT (ML) 4353 : : -
-41.07 4 firm, olive green 1SS 2 4 3171 @ .
. . 48.57 : : .
-46.0 . IssT1T 35 47]e O A -
1 5257 | :
-51.0 . 1 ss12 3 376le -
. . 58.5° : .
56.07 61.0° IssT2 2 3[5le -
] 4 COOPER MARL: SILTY SAND (SM) 63,53 : .
-61.07 7 loose, olive green; with clay 1SS [ 3 4 418! @ 0N .
1 00 8.5 :
66.0] 7007 Iss2 3 2(5e -
-71.0 ] ] .
] 4  BORING TERMINATED AT 70 FEET. ] B
7601 - ] .
8101 - ] .
8601 - ] .
9104 - ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing

63



SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554/ County: | CHARLESTON |Eng./Geo.: |P. BAUMSTAR
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-33 SPT ABoring Location: | Offset: | Alignment: |
Elev.: [4.0ft | Latitude: |32.842972 |Longitude: [79.949128 | Date Started: 9/24/08
Total Depth: |52 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/24/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-550 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB | N/A |24HR [N/A
©® SPTN VALUE @
5 . ¢ lo. | 02 9 PL MOC LL
3% | 8% MATERIAL DESCRIPTION 83 S8 55| & &2 A FINES CONTENT (%)
u 0.0 |2 & & 0 10 20 30 40 50 60 70 80 90
E - WASH ROTARY TO 20 FEET = 3 ; ; .
0] ] E ——
o] E ——
-11.0 ] E : E -
1607 2007 20.07 : : .
7 22.07. 3" X 30" FIXED PISTON SAMPLE 4 st A —— |
] 4 \PUSHED 24" WITH 24" RECOVERY ] : : .
2103 3 wASH ROTARY TO 30 FEET ] : T
2607 3007 30.0 » » .
4 32.07 3" X 30" FIXED PISTON SAMPLE 4 st : ; ]
] - \PUSHED 24" WITH 24" RECOVERY ] : : .
=103 3 wASH ROTARY TO 50 FEET ] i e
3607 ] - e
-41.0 . E : : -
4607 5007 50.0 : : .
4 52.0- 3" X 30" FIXED PISTON SAMPLE 4 ST S— 3
] 4 \PUSHED 24" WITH 19" RECOVERY ] E E .
-51.07 ] BORING TERMINATED AT 52 FEET. ] ; ; ]
-56.0 ] ] .
-61.0 . . E
607 7 . ——
-71.0 . E -
R E ——
8104 ] : S
b I E ——
-91.0 . E -
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing

62

49

18



SC%" Soil Test Boring Log

SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |M. EICHELBERGE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-34 SCPT| Boring Location: | Offset: | Alignment: |
Elev.: |45t | Latitude: 132.84343  |Longitude: |79.94806 Date Started: 3/5/2009
Total Depth: |44 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 3/5/2009
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-850 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 74%
Core Size: | Driller: [ SCI Groundwater: | TOB |0 ft |24HR [0t
® SPTN VALUE @
S < Qo o c %§ o RL MQC LL
3% | &% MATERIAL DESCRIPTION g3l§ 8% 5| § & > A FINES CONTENT (%)
w P4 2] c =
00 |y < & & 0 10 20 30 40 50 60 70 80 90
7 7 WASH ROTARY TO 8 FEET 7 : E E 7]
057 - . .
1] 8.07 8.07 ]
557 10.03 3" X 30" FIXED PISTON SAMPLE 1 ST %129
~ J\PUSHED WITH 13" RECOVERY / 3 B
0. 55 4 WASH ROTARY TO 26 FEET ] ]
1551 . .
-20.59 26.07 26.07 .
7 28.07 3" X 30" FIXED PISTON SAMPLE 1 ST 138
2557 4 \PUSHED WITH 17" RECOVERY / . .
] 4 WASH ROTARY TO 42 FEET ] ]
8051 . .
-35.5- ] ] N
J 42.07 42.07 ]
1 44.01 3" X 30" FIXED PISTON SAMPLE 4 sT .
-40.5 J\PUSHED WITH 17" RECOVERY / 3 .
] ] BORING TERMINATED AT 44 FEET. ] ]
4551 . .
5051 . .
8551 . .
6051 . .
6551 . .
7051 . .
7551 . .
8051 . .
8551 . .
9051 . .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |P. OREE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-37 SPT | Boring Location: | Offset: | Alignment: |
Elev.: |-4.5 ft | Latitude: |32.84232  |Longitude: |79.95021 Date Started: 10/13/08
Total Depth: [121.5ft |Soil Depth: | ft | Core Depth: | ft Date Completed: | 10/14/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME-45 Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 70%
Core Size: | Driller: | MAD Groundwater: | TOB | Tidal |24HR [N/A
® SPTN VALUE @
5 . e lac |2 2 g PL MOC LL
S | 3€ SSIESE EE |4 © o | S
3 2 MATERIAL DESCRIPTION SIELE ES | & B> A FINES CONTENT (%)
i o | Wz | B ¢ T =Z
0.0 |y < & & 0 10 20 30 40 50 60 70 80 90
] 4" SANDY SILT (MH) 7/, 957 ; ; z B
9 55 ] very soft, gray and black / 0 SS WOR 0 6 AQ136
A / 51 S8 WOR 06 X——X A @42
m 7 SILTY SAND (SM) A 10.0- SS WOR 0o e A q26
-14.57 . . , :
. - very loose, gray and olive green, fine 12 515 WOR B
] . 1SS 12 3 58| @ X .
1951 ] ---loose . :
] ] 17.53 : ]
” 5: 1 ---very loose, brown and gray 1811 1 112 @® . A ©) ]
. 2253 ; ; ]
20,57 3 olive green ] .1 2 2.4+ @ .
] ] 27.57 : : .
3 3 . 1SS 3 3 4[7 @ ' ]
3451 30.01 ---loose; with shells ] : :
1 I COOPER MARL: SANDY SILT (ML) =TT e VPSP ]
-39.5+ - firm, olive green; with fine sand ] : : ]
] ] 37.55 ]
] ] 1SS 3 3 69| @ .
-44.54 q ---stiff . =
] ] 4257 2 ]
’ 3 1SS 4 5 7[12]| @ ]
-49.57 ] ] : ]
] ] 4757 ]
] ] 1SS 5 3 58| @ .
-54.57 ] ] ' ]
] ] 52,57 : ]
3] 3] 1SS [3 3 417 | @ ]
-59.5+ q ---firm 7 v ]
] ] 57.5 : ]
] ] _ 1SS 4 4 48| @ ]
-64.5- J - - - stiff ] :
] ] 62.5] : ]
3] 3] ! 1SS [3 3 417 | @ ]
-69.5- 3 ---firm ] :
] ] 67.51 : ]
] ] 1SS 3 3 4[7 |@®& ]
-74.57 ] ] 1 ]
. . 7257 ; ]
] ] 1SS [12 156 7 [ 22 . .
-79.54 1 ---very stiff 7 E ]
] ] 77.53 : ]
7 7 1SS 4 6 6 [ 12 [ ]
-84.5 q -- - stiff ] : ]
. . 82.5 ; ]
] ] 1SS 6 7 8115 ‘@ .
-89.5 . . ; ]
] ] 87.5 : ]
] ] 1SS 8 8 [ 16 @ ]
-94.5 1 ---very stiff . : ]
] ] 92,57 : ]
’ 3 _ 1SS 5 6 814 '@ ]
-99.5- ] ---stiff ] :
] ] 97.5] : .
. . v 1SS [18 12 15[ 27 ® O . A ]
LEGEND Continued Next Page
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8"

CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: |CHARLESTON |Eng./Geo.: |P. OREE
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-37 SPT | Boring Location: | Offset: | Alignment: |
Elev.: |-4.5 ft | Latitude: |32.84232  |Longitude: |79.95021 Date Started: 10/13/08
Total Depth: [121.5ft |Soil Depth: | ft | Core Depth: | ft Date Completed: | 10/14/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: | CME-45 Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 70%
Core Size: | Driller: | MAD Groundwater: | TOB | Tidal |24HR [N/A
® SPTNVALUE @
S < Qo o c %§ o RL MQC LL
3% | &% MATERIAL DESCRIPTION g3 EeE § S| & B> A FINES CONTENT (%)
w o DN Dz @ c Bl Z
v 2 & & 010 20 30 40 50 60 70 80 90
7 ] ---very stiff ) 102.5] .
] ] 1 SS9 9 1625 ° .
-109.57 ] ]
1 9 107.57 : ]
’ ’ SS |7 10 13[23| @@ ]
-114.5 3 ] :
] ] 112.5] : N
] ] SS |7 8 917 ® .
-119.57 . . :
: : 175 SS [ 12 12 211 33 (] ]
] 1 ---hard 120.0 : ]
-124.5 .
E121.5E o stiff - SS |6 6 713 :5 ]
12059 3 3 : ]
. 4 BORING TERMINATED AT 121.5 FEET. . B
REVEE : .
43057 ] : .
1445y ] : .
1a05] ] : .
545y ] : .
-159.5 ] ] .
a645] ] : .
16057 ] : .
7454 1 ] .
are5] ] : .
RIYEE : .
-189.5 ] ] .
RLYEE : .
49057 ] : .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core

AWG - Rock Core, 1-1/8

" CT - Continuous Tube

DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554| County: | CHARLESTON |Eng./Geo.: |P. BAUMSTARK
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-39 SPT | Boring Location: | Offset: | Alignment: |
Elev.: [ 251t | Latitude: |32.842202 |Longitude: [79.948771 |Date Started: 9/25/08
Total Depth: |70 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/25/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-550 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB | N/A |24HR [N/A
@® SPT N VALUE @
PL MC LL
S £ g2 |2s | 28 3 S
SE | Bg SS|EQE| EE |- b | 3
3 g MATERIAL DESCRIPTION g_, 5 g 55|® © o ; A FINES CONTENT (%)
w P4 2] c =
0.0 - oo™ 0 10 20 30 40 50 60 70 80 90
E 4 FILL: SLIGHTLY SILTY SAND (SP-SM) 001-SS [ 156 22 26/ 48 z e : E
. - very dense, gray to dark gray, fine; with 3.5 SS 29 7 321 39 ° ]
-2.57 ] some shell & rock : 6.0 1
1 757 B N i ) . A O ]
5] 10.07]- - -dense, dark gray to black; with some W7 *°F=ss173 0 5111 @ O ]
. 1\ shell, crushed stone, and debris ] : ]
. = |- - - very dense; with some clay, shell, and 13.54 5
-12.54 7 |lcrushed stone . S5 WOH o 58
] 9 |CLAYEY SAND (SC) (FILL) 18.57
= = = 33
-17.57 7 |medium dense, grayish brown; with some . S8 WoH 0 i
] 7 |silt, crushed stone, and wood 23.5- : ]
2257 . 1ss WOH 0 e — A Q148
> 7 SILTY CLAY (CH) ] ; -
_27.55 E very soft, dark gray; with some wood 28.57 S5 WOH O ) ]
] 4 ---dark gray to brown; with trace wood 33 55 ]
205 3457 and shell 777 1SS [ 1 2 24 e .
A - |- - - with trace wood and organics / A0 ] : ]
3 3 - 1| 3853 : : ]
3757 Jb-- with trace shell 11 155 33 4 7] @ : ]
] 7 COOPER MARL: SANDY SILT (ML) T 435 : i ]
4257 - firm, olive green 1SS 3 3 356 @ X0 A :
3 3 48.5] N
-47 54 3 - stiff 18 [ 3 3 58 | @ ]
] ] 53.5] : ]
-52.5 1 - _firm 1S5S [ 3 3 316 @ ]
1 58.57 .
-57.5 ] ’ SS 2 3 4 7 Q: .
1 357 | | :
62.57 : ’ SS 2 3 2 5 Q QA .
. . 68.5- § ]
-67.55 70.05 - - - soft : SS 2 2 2 4 @ :
-72.5- ] ] N
] 4  BORING TERMINATED AT 70 FEET. ] B
7754 ] .
8254 ] ] .
8754 ] .
9254 ] ] .
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing




SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554/ County: | CHARLESTON |Eng./Geo.: |P. BAUMSTAR
Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-39 SPT ABoring Location: | Offset: | Alignment: |
Elev.: [ 251t | Latitude: |32.842202 |Longitude: [79.948771 |Date Started: 9/25/08
Total Depth: |30 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 9/25/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-550 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB | N/A |24HR [N/A
® SPTN VALUE @
S < Qo o c %§ o RL MQC LL
3% | &% MATERIAL DESCRIPTION 388 5| & B2 A FINES CONTENT (%)
u 0.0 |2 & & 0 10 20 30 40 50 60 70 80 90
R 4 WASH ROTARY TO 15 FEET E z ; ; B
25] ] —]
1 E ——
1257 1507 15.0] .
7 17.07 3" X 30" FIXED PISTON SAMPLE 1 ST : - Xl
3 T\PUSHED 24" WITH 24" RECOVERY 3 : : ]
1753 3 WASH ROTARY TO 28 FEET ] ' -
-22.5 . . E
7 28.07 28.07 ; : 3
2757 30.03 3" X 30" FIXED PISTON SAMPLE 1 ST A X—8
> T\PUSHED 24" WITH 24" RECOVERY ] : : :
32 52 J BORING TERMINATED AT 30 FEET. . ]
a75] ] - e
-42.5 ] E : : -
-47.57 ] ] E 5 :
6254 - ] ﬁ —
-57.5 ] ] .
-62.5 . . E
757 7 . ——
-72.5 ] E -
HeE I E ——
8254 7 ] : S
B75] 7 . ——
-92.5 ] E -
LEGEND
SAMPLER TYPE DRILLING METHOD
SS - Split Spoon NQ - Rock Core, 1-7/8" HSA - Hollow Stem Auger RW - Rotary Wash
ST - Shelby Tube CU - Cuttings CFA - Continuous Flight Augers RC - Rock Core
AWG - Rock Core, 1-1/8" CT - Continuous Tube DC - Driving Casing

49

48



SC_DOT 08554.GPJ SC_DOT.GDT 4/3/09

SC%" Soil Test Boring Log

File No.: [10.224B | Project No. (PIN):

| 1131-08-554| County:

| CHARLESTON |Eng./Geo.: | M. Eichelbergd

Site Description: | PORT ACCESS ROAD —| Route:
Boring No.: | B-40 SPT PBoring Location: | Offset: | Alignment: |
Elev.: [ 251t | Latitude: |32.84198 |Longitude: [79.947978 | Date Started: 10/2/08
Total Depth: |40 ft | Soil Depth: | ft | Core Depth: | ft Date Completed: 10/2/2008
Bore Hole Diameter (in): |4 | Sampler Configuration |LinerRequired: | Y ® |[LinerUsed: [Y ®
Drill Machine: |CME-550 | Drill Method: | MUD ROTARY| Hammer Type: Automatic | Energy Ratio:| 80%
Core Size: | Driller: | S&ME Groundwater: | TOB |2 ft |24HR [N/A
® SPTNVALUE @
S < g2 |2s | 28 ) % & =4
°E | € SO|ESE| EE | © | S
3 8 MATERIAL DESCRIPTION E3|58% §5 | & &3 A FINES CONTENT (%)
u 0.0 |2 & & 0 10 20 30 40 50 60 70 80 90
E —JYWASH ROTARY TO 13.5 FEET = 3 5 5 .
254 ] .
759 ] .
J 1353 ] ]
-12.57 15.01, VANE INSERTED TO A DEPTH OF 15 ] .
. 1 \FEET / . .
175 J WASH ROTARY TO 23 FEET ] n
7 23.07 23.07 : ]
2257 25.07 3" X 30" FIXED PISTON SAMPLE 4 ST A—O
4 4 \PUSHED 24" WITH 24" RECOVERY / ] ' B
. 4 WASH ROTARY TO 31.5 FEET . .
2757 3157 . ]
7 33.01, VANE INSERTED TO A DEPTH OF 33 ] ]
257 ] \FEET / - -
7 38.00 WASH ROTARY TO 38 FEET 38.03 3
- 40.01 4 ST A
-37.57 773" X 30" FIXED PISTON SAMPLE ] ]
] 7 \PUSHED 24" WITH 24" RECOVERY / ] ]
-42.5 3 BORING TERMINATED AT 40 FEET. 3 -
-47.57 3 . .
6254 - ] .
5754 - ] .
6254 - ] .
6754 - ] .
7254 - ] .
7754 - ] .
8254 - ] .
8754 - ] .
9254 - ] .
LEGEND

SAMPLER TYPE

SS - Split Spoon
ST - Shelby Tube
AWG - Rock Core, 1-1/8"

NQ - Rock Core, 1-7/8"
CU - Cuttings
CT - Continuous Tube

DC - Driving Casing

HSA - Hollow Stem Auger
CFA - Continuous Flight Augers RC - Rock Core

DRILLING METHOD
RW - Rotary Wash

=



SC_DOT 08554.GPJ SC_DOT.GDT 7/12/15

SC%" Soil Test Boring Log

File No.: |10.224B | Project No. (PIN): | 1131-08-554 County: | CHARLESTON |Eng./Geo.: |P. OREE
Site Description: | PORT ACCESS ROAD [ Route:
Boring No.: | B-42 SPT ABbring Location: | Offset: | Alignment: |
Elev.: |-4.51t | Latitude: 132.843023 |Longitude:  |79.952317 | Date Started: 10/15/08
Total Depth: [120ft | Soil Depth: | it | Core Depth: | ft Date Completed: | 10/16/2008
Bore Hole Diameter (in): | 4 | Sampler Configuration | Liner Required: | Y N | Liner Used: | Y N
Drill Machine: | CME-45 Drill Method: | MUD ROTARY| Hammer Type:| Automatic | Energy Ratio: | 70%
Core Size: | Driller: | MAD Groundwater: | TOB | N/A |24HR |N/A
@ SPT N VALUE @
PL MC LL
g s £.l8s | 28 g
®© g o.g aglg o.g g | - B - ©
3 g MATERIAL DESCRIPTION g_. &gé’ 552 © o ; A FINES CONTENT (%)
w 0.0 Zle2 & & 010 20 30 40 50 60 70 80 90
4 | CLAYEY SAND (SC) ; 0.04 SS WOH oe A O
7] 2-5: very loose, dark grayish brown, fine; with 2-5: | : B
] 7 \trace roots / SS WOR 0e A 0
954 504 4 5.0 |
- 1| siLTY cLAY (cH) 1 ss WOH 0 T A O i
4 75 - i 7.5+ 5
_ _n|very soft, olive green; with trace roots and / 4 ss WOH 0 e A H3
- - ||lsand ]
4451 10.0] 10.0
] :_\ CLAYEY SAND (SC) 1SS 12 2 214 |8 <04 ]
- - |\very loose, dark grayish brown, fine - .
] ] 15.0 ]
-19-5_ 7 |SILTY CLAY (CH) 1 ss 5 3 1 4 @ i
- - |very soft, olive green; with trace sand - E
4 5: 7] CLAYEY SAND (SC) 20.0] T
I - very loose, light gray, fine; with trace 4 S8 2 1 2 3 @ A O ]
T - crushed stone N N
29 5. 7 ---nocrushed stone, olive green 2507 7
R 1 ---loose lss|2 3 3|6]|e® i
345 30.0] 30.0 ]
. | COOPER MARL: SILTY SAND (SM) 4 SS 2 5 6|1 { ] .
7 7| medium dense, dark olive green, fine 7 ]
29 & ] 35.0 ] ]
39.57 i 41 ss |4 7 8|15 o i
a4 5 ] 40.0] ]
44.57 ] 4 