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S&ME Project No. 1633-09-049

S&ME, Inc. has completed the subsurface exploration for the referenced project after
receiving authorizaticn to proceed from you on February 25, 2009. Our exploration was
conducted in general accordance with our Proposal No. 1633-0063-09, dated February
20, 2009.

PROJECT INFORMATION

Project information about the project was obtained through telephone conversations with
Michael Harris of S&ME and email correspondence between Josh Rabon of Alliance
Consulting Engineers and Jim Palmer of S&ME on February 18, 2009.

The project site is located within the Williamsburg County Industrial Park which is
located off of South Carolina Highway 52 in Kingstree, South Carolina. We understand
the project includes the geotechnical exploration of a proposed new roadway extending
approximately 800 linear feet into the industrial park along with a new turn lane on South
Carolina Highway 52. A site vicinity map is included in the appendix as Figure 1.

The purpose of this study was to characterize the near-surface soils along the proposed
new roadways for pavement subgrade preparation and pavement section thickness
recommendations. This report presents the findings of our exploration along with our
conclusions and recommendations.

S&ME, INC. / 1330 Highway 501 Business / Conway, SC 29526 / p 843.347.7800 f 843.347.7848 / www.smeinc.com
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EXPLORATION PROCEDURES

On February 18 through March 5, 2009, representatives of S&ME, Inc, visited the site,
Using the information provided, we performed the following tasks:

*  We performed a site walkover, observing features of topography, existing structures,
ground cover, and surface soils at the project site.

¢  We established 5 hand auger (HA) boring locations across the site by roughly
measuring distances and turning right angles as interpreted from the site layout plan.
The Test Location Sketch is attached in the appendix as Figure 2.

e  Weadvanced 5 hand auger borings (HA-~1 through HA-5) with Dynamic cone
Penetrometer (DCP) testing to depths ranging from 4 to 5 feet along the proposed new
roadway alignment and new turn lane.

» The subsurface water level at each boring was measured in the field at the time of
drilling and at least 24 hours after drilling

A description of the field exploration procedures performed during the exploration as
well as the hand auger boring logs are attached in the appendix.

LABORATORY TESTING

Adfter the recovered soil samples were brought to our laboratory, a geotechnical professional
examined each sample to estimate distribution of grain sizes, plasticity, organic content,
moisture condition, color, presence of lenses and seams, and apparent geologic origin in
general accordance with ASTM D2488, “Standard Practice for Description and
Identification of Soils (Visual-Manual Procedure)”.

The geotechnical professional's classifications are presented on the Boring Logs attached in
the appendix. Similar soils were grouped into one or more strata on the logs. The strata
contact lines represent approximate boundaries between soil types. The actual transitions
between soil types in the field are likely more gradual in both the vertical and horizontal
directions than is indicated on the logs.

We performed the following quantitative ASTM-standardized laboratory tests on one
bulk sample obtained from the proposed on-site borrow source area that was identified by
the client and upon one sample recovered from a hand auger boring, to help classify the
soil and formulate our conclusions and recommendations. The laboratory tests performed
included the following:

s Atterberg limits (ASTM D 4318) of two soil samples, to determine soil plasticity.

¢ Particle size analysis without hydrometer (ASTM D 422) of two soil samples, to
determine the grain size distribution of the soil.
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e Natural moisture content (ASTM D 2216) of two soil samples, to evaluate the
in-situ moisture content of the soil.

* Modified Proctor moisture-density relationship testing (ASTM D 1557) of one soil
sample obtained from the proposed borrow area, to measure the moisture density
relationship and help determine the fill suitability.

o California Bearing Ratio (CBR) (ASTM D 1883) two-point test series compacted to
95 and 100 percent of the moditied Proctor maximum dry density of one sample of
soil obtained from the proposed borrow area, to allow development of pavement
section recommendations.

The laboratory data sheets and procedures for the above listed tests are attached to this
report in the appendix.

SURFACE CONDITIONS

The proposed roadway is located within an existing agricultural field and the proposed
turn lane 1s located within the center median of Highway 52. The proposed borrow area
is located within the southwestern portion of the site.

Organic topsoil and rootmat was encountered at each hand auger location, and was
measured to be approximately 3 to 6 inches thick. Thicker zones of topsoil and rootmat
may be encountered in the low-lying areas and swales,

SUBSURFACE CONDITIONS

The generalized subsurface conditions at the site are described below. For more detailed
descriptions and stratifications at a test location, the respective boring logs should be
reviewed in the appendix.

This section describes the near-surface soil conditions observed across the site. Soils
encountered by the borings were grouped into a single generalized stratum based on their
estimated physical properties derived from the hand auger boring logs and laboratory test
data.

Soil Composition and Consistency

Underlying the topsoil in all of the hand auger borings, a stratum of silty sands was
encountered to the hand auger boring termination depths ranging from 4 to 5 feet. These
soils were moist to wet and predominately tan, brown, gray, and red in color. These soils
exhibited Dynamic Cone Penetrometer (DCP) blow count values ranging from 1 to
greater than 20 blows per increment (bpi), but typically ranged from 10 to 20 bpi,
indicating a medium dense to dense near surface relative density. However, the silty
sands encountered in boring HA-3 exhibited DCP blow count values ranging from 1 to 6
bpi, indicating a very loose to loose near surface relative density.
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Natural moisture content of the soil, recovered from boring HA-3 at a depth 0of 0.5t0 5
feet was 42.1 percent. Fines content of the tested soil was 36.8 percent. Minus No. 40
sieve size material exhibited plastic behavior. These soils exhibited a liquid limit value
of 40 percent and a plastic limit value of 26 percent. The Plasticity Index value was 14
percent, indicating low to medium plasticity.

Natural moisture content of the soil, recovered from the borrow area at a depth 0of 0.5 to 4
feet was 15.2 percent. Fines content of the tested soil was 37.1 percent. Minus No. 40
sieve size material exhibited essentially non-plastic behavior. One bulk sample of this
soil was recompacted in modified Proctor molds using ASTM D 1557 Method A, The
maximum dry density of the tested soils was 124.6 pcf at an optimum moisture content of
9.4. Based on the laboratory test results, it appears that these soils will be as much as 6
percent wetter than the optimum moisture content and may require moisture content
adjustment prior to compaction, such as discing, plowing, or drying depending upon the
weather conditions.

Laboratory California Bearing Ratio tests (ASTM D 1883) were conducted upon soaked
specimens recompacted to 95 and 100 percent of the modified Proctor maximum dry
density, and results are provided in the appendix. CBR values of 27 and 62 percent were
obtained for the silty sand when recompacted to 95 percent and 100 percent of modified
Proctor maximum dry density, respectively. CBR data indicate these soils have generally
fair to good suitability for use as a road subbase material when properly compacted.

Ground Water

At the time of drilling, ground water was not encountered within the hand auger borings
except at test location HA-3. The ground water in HA-3 was measured to be 4 inches
below the ground surface at the time of drilling, which likely represents a perched water
pocket, considering the absence of water in the other borings.

Water levels may fluctuate seasonally at the site, being influenced by rainfall variation
and other factors, and during very dry times of the year perched water conditions may
subside. Site construction activities can also influence water elevations.

The above description of subsurface conditions is relatively brief and general. More
detailed information may be obtained from review of individual boring logs contained in the
appendix of this report.

CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations included in this section are based on the project
information outlined previously and the data obtained during our exploration. If the
construction scope or site plan are altered, or if conditions are encountered during
construction that differ from those encountered by the borings, then S&ME, Inc. should
be retained to review the following recommendations based upon the new information
and make any necessary changes.
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Surface Preparation
The following recommendations are provided regarding site preparation and earthwork:

1. Strip surface vegetation, topsoil, and any other organic or usuitable materials, where
encountered, and dispose of outside the construction area. Do not locate burn piles or
debris piles within the construction area,

2. We recommend that site drainage be implemented prior to site construction to help
control the shallow perched ground water conditions that may occur at the site. Due
to the potential for perched water to develop at the site, we recommend drainage
ditches be excavated at the site prior to grading.

3. After the stripping operation is complete but before mass grading begins, the stripped
surface in all areas to receive fill should be proofrolled under the observation of the
geotechnical engineer (S&ME) or his authorized representative by making repeated
passes with a fully-loaded dump truck or earth-moving pan. The proofrolling should
be conducted only during dry weather and after drainage has been implemented and
allowed time to function in order to avoid degrading the surface. Areas of rutting or
pumping soils indicated by the proofroll may require selective undercutting or further
stabilization prior to fill placement, as determined by the geotechnical engineer.
Stabilization may take the form of removal and replacement, plowing and drying, or
other means as determined by the geotechnical engineer based on observed field
conditions.

4. We anticipate based upon our borings that some localized undercutting and
replacement of material may be required in the vicinity of test boring HA-3.

5. The ditch that extends along the shoulder of Highway 52 across must be properly
stabilized and drainage rerouted before it can be backfilled. The ditch currently runs
directly through the proposed roadway at approximately Station 90+00. To properly
stabilize the soils in the ditch, the area must be excavated under the observation of the
geotechnical engineer (S&ME) to determine the extent of the unstable soils and
sediments to be removed. Before any excavation is performed, new drainage should
be implemented to reroute and maintain water removal from the site. After the new
drainage is in place, the removal of unstable soils and sediments can proceed. The
ditch should be excavated to the depth at which stable soils are present, anticipated to
be about 1 to 2 feet below the bottom of the ditch. Once the ditch bottom and sides
have been stabilized, the ditch can be backfilled with compacted fill as discussed in
the “Fill Placement and Compaction Recommendations” section of this report.

Fill Placement and Compaction Recommendations
Where new fill soils are to be placed, the following recommendations apply:

1. Prior to fill placement, sample and test each proposed fill material to determine
suitability for use, maximum dry density, optimum moisture content, and natural
moisture content. It is recommended that the fill soils used to build up the roadways
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meet the following minimum requirements: plasticity index of 15 percent or less;
clay/silt fines content of not greater than 40 percent. The on-site borrow soils that we
tested and which we classified as silty sands appear to satisfy these criteria,

2. Where fill soil is required, structural fill should be compacted throughout to at least
95 percent of the modified Proctor maximum dry density (ASTM D 1557).
Compacted soils should not exhibit pumping or rutting under equipment traffic.
Loose lifts of fill should be no more than 8 inches thick prior to compaction.
Structural fill should extend at least 5 feet from the edge of pavements before either
sloping or being allowed to exhibit a lower level of compaction.

3. Where present, the ground water level should be maintained at least 2 feet below any
surface to be densified prior to beginning compaction. This is to prevent the
compaction operation from drawing ground water up to the surface and degrading it.

4. All fill placement should be witnessed by an experienced S&ME soils technician
working under the guidance of the geotechnical engineer. In general, at least one
field density test for every 2,000 square feet should be conducted for each lift of soil
in large area fills, with a minimum of 2 tests per lift. At least one field density test
should be conducted for each 50 cubic feet of fill placed in confined areas such as
isolated undercuts and in trenches, with a minimum of 1 test per lift.

Pavement Section Design and Construction Recommendations

Based on the roadway profile, we understand that a portion of the roadway will be cut to
grade and another portion of the roadway will be raised approximately 1 to 5 feet to
achieve the proposed pavement subgrade clevation. Based upon our exploration, we
estimate that the native silty sands are a well suited soil type for pavement support when
compacted at the proper moisture content. We performed one CBR test series on
representative silty sand recovered between depths of approximately 0.5 to 4 feet from
the proposed borrow area. The laboratory test result indicated a CBR value of 27 percent
for these soils when compacted to 95 percent of modified Proctor maximum dry density
near optimum moisture content.

Based on the upper 12 inches of the existing silty sands as well as any new fill being
compacted to at least 95 percent of the modified Proctor maximum dry density as
recommend above, we estimate a resilient modulus of 21,000 psi to be available for
pavement support. Any proposed imported back{ill materials should be tested prior to
use to verify this assumed design value. 1f materials having lesser subgrade support
values are to be considered for use, the pavement design should be reevaluated and
required pavement thicknesses may need to be increased as a result.
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Traffic volumes for the proposed development were not provided to us in preparation for
our exploration and pavement section analysis. Therefore, we have assumed traffic
volumes for the pavements based on 100 passenger car one-way trips per day, and 50
tractor-trailer one-way trips per day, using 3 equivalent single axle loads (ESALS) per
truck trip. These values result in an estimated required capacity of roughly 1,072 ESALS
per week for all pavements. Assuming a total design life of 20 years, a required capacity
of about 1,115,000 ESALs was estimated for the normal-duty areas,

Pavement thickness computations were made using the AASHTO method, assuming an
initial serviceability 0f 4.2, a terminal serviceability index of 2.0, and a reliability factor
of 95 percent. ESALSs per vehicle were estimated using data provided in the literature.
The traffic frequency and wheel loads assumed for the proposed pavement sections are
not warranted to represent the actual traffic imposed during the design life of the
pavement. You should modify these assumptions if warranted to more accurately reflect
the actual traffic loading that you anticipate.

Using the above information, we determined a required structural number (SN) for
assumed subgrade bearing, traffic volume, and wheel load configuration for the pavement
area. Based upon the SN determined, the estimated traffic capacity required, and the
estimated subgrade soil support capacity, the pavement section thicknesses we
recommend for this project are shown in Table [ below.

Tabie 1: Recommended Pavement Section @

All Pavements 1,115,000 25 8.0

{a) Single-stage construction and seil compaction as recommended is assumed; S&ME, Inc. must
observe pavement subgrade preparation and pavement installation operations.

General Recommendations for All Pavement Areas

1. At least one laboratory California Bearing Ratio (CBR) test should be performed
upon a representative soil sample of each soil type which is planned to be used as
pavement subgrade material. This is to establish the relationship between relative
compaction and CBR for the soil in question, and to confirm that the obtained CBR
value at the required level of compaction is equal to or greater than the CBR value
utilized during design of the pavement section.

2. All fill placed in pavement areas should be compacted as recommended in the “Fill
Placement and Compaction Recommendations” section. Prior to placement of base
course stone, all exposed pavement subgrades should be methodically proofrolled
under the observation of the geotechnical engineer (S&ME), and any identified
unstable areas should be repaired as directed. Pavement subgrades should not exhibit
rutting or pumping under the proofroll load. Pavement underdrainage and/or side
ditches or swales may be required to control perched groundwater and stabilize road
subgrades, as previously discussed.
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Base Course and Asphaltic Concrete Construction

1.

Crushed stone aggregate base material used in pavement section construction should
consist of graded aggregate base course (GABC) as defined by Section 305 of the
South Carolina Department of Transportation Standard Specifications for Highway
Construction (2007). The base course should be compacted to at least 100 percent of
the modified Proctor maximum dry density (SC-T-140). The base course material
should not exhibit pumping or rutting under equipment traffic.

Heavy compaction equipment is likely to be required in order to achieve the required
base course compaction, and the moisture content of the material will likely need to
be maintained near optimum moisture content in order to facilitate proper
compaction,

Construct the surface course of asphaltic concrete pavement in accordance with the
specifications of Section 403 of the South Carolina Department of Transportation
Standard Specifications for Highway Construction (2007 edition).

Compaction should be achieved as specified in Section 401.30 of the SCDOT
specification. Asphaltic concrete that is insufficiently compacted will show wear
much more rapidly than if it were properly compacted.

Experience indicates that a thin surface overlay of asphalt pavement may be required
in about 10 years due to normal wear and weathering of the surface. Such wear is
typically visible in several forms of pavement distress, such as aggregate exposure
and polishing, aggregate stripping, asphalt bleeding, and various types of cracking.
There are means to methodically estimate the remaining pavement life based on a
systematic statistical evaluation of pavement distress density and mode of failure.
We recommend the pavement be evaluated in about 7 years to assess the pavement
condition and remaining life.

It is recommended that reinforced rigid (Portland cement concrete) pavement be used
at dumpster approach pads and dumpster storage areas, dumpster traffic roadways,
truck dock aprons, trailer parking spaces, and other high truck traffic areas.

If heavy trucks are expected to perform repeated tight turns in specific areas of
flexible pavements, it may be desirable to thicken the asphalt by % inch or more or
use rigid pavement in those zones,

LIMITATIONS OF REPORT

This report has been prepared in accordance with generally accepted geotechnical
engineering practice for specific application to this project. The conclusions and
recommendations in this report are based on the applicable standards of our practice in
this geographic area at the time this report was prepared. No other warranty, express or
implied, is made.
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SUMMARY OF EXPLORATION PROCEDURES

The American Society for Testing and Materials (ASTM) publishes standard methods to
explore soil, rock and ground water conditions in Practice D-420-98, “Standard Guide to
Site Characterization for Engineering Design and Construction Purposes.” The boring
and sampling plan must consider the geologic or topographic setting. It must consider
the proposed construction. It must also allow for the background, training, and
experience of the geotechnical engineer. While the scope and extent of the exploration
may vary with the objectives of the client, each exploration includes the following key

tasks:

Reconnaissance of the Project Area

Preparation of Exploration Plan

Layout and Access to Field Sampling Locations
Field Sampling and Testing of Earth Materials
Laboratory Evaluation of Recovered Field Samples
Evaluation of Subsurface Conditions

* & & & & o

The standard methods do not apply to all conditions or to every site. Nor do they replace
education and experience, which together make up engineering judgment. Finally,
ASTM D 420 does not apply to environmental investigations.

RECONNAISSANCE OF THE PROJECT AREA

Where practical, we reviewed available topographic maps, county soil surveys, reports of
nearby investigations and aerial photographs when preparing the boring and sampling
plan. Then we walked over the site to note land use, topography, ground cover, and
surface drainage. We observed gencral access to proposed sampling points and noted any
existing structures.

Checks for Hazardous Conditions - State law requires that we notify the Palmetto Utility
Protection Service (PUPS) before we drill or excavate at any site. PUPS is operated by
the major water, sewer, electrical, telephone, CATV, and natural gas suppliers of South
Carolina. PUPS forwarded our location request to the participating utilities. Location
crews then marked buried lines with colored flags within 72 hours. They did not mark
utility lines beyond junction boxes or meters., We checked proposed sampling points for
conflicts with marked utilities, overhead power lines, tree limbs, or man-made structures
during the site walkover.

BORING AND SAMPLING

Hand Auger Borings with Dynamic Cone Penetrometer Testing

Auger borings were advanced using hand operated augers. The soils encountered were
identified in the field by cuttings brought to the surface. Representative samples of the



cuttings were placed in glass jars and later transported to the laboratory. Soil consistency
was qualitatively estimated by the relative difficulty of advancing the angers.

Dynamic Cone Penetrometer (DCP) testing was performed in conjunction within the
borings in general accordance with ASTM STP 399, “Dynamic Cone for Shallow In-Situ
Penetration Testing”. At selected intervals, the augers were withdrawn and soil
consistency measured with a dynamic cone penetrometer. The conical point of the
penetrometer was first seated 1-3/4 inches to penetrate any loose cuttings in the boring,
then driven two additional 1-3/4 inch increments by a 15 pound hammer falling 20
inches. The number of hammer blows required to achieve this penetration was recorded.
When properly evaluated by qualified professional staff, the blow count is an index to the

s0il strength.

Water Level Determination

Subsurface water levels at the test locations were measured during the onsite exploration
by measuring depths from the existing grade to the current water level using a tape.

Bulk Samples

At selected locations and depths, representative bultk samples of the soils were obtained
by randomly taking shovel loads from the cuttings or spoil brought to the surface, until a
sample of 30 to 50 1bs was obtained. The sample was placed in a cloth or plastic sack
marked with appropriate descriptive information.



SOIL CLASSIFICATION CHART

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
L]
CLEAN oy S WELL-GRADED GRAVELS, GRAVEL -
GRAVEL GRAVELS X ,..‘ GW SAND MIXTURES, LITTLE OR NO
AND APl Pt
R AT,
GRS%/ES'LY TP POORLY-GRADED GRAVELS,
(LITTLE OR NO FINES) P, o1, AN GP GRAVEL - SAND MIXTURES, LITTLE
OQQOQ\O OR NO FINES
COARSE C.Joo 7 }.)
GRAINED GRAVELS WITH [¢0 Ky 1 SILTY GRAVELS, GRAVEL - SAND -
SOILS MORE THAN 50% FINES o O™ D GM SILT MIXTURES
OF COARSE SeXipritle
FRACTION As,. 2ol
RETAINED ON NO.
4 SIEVE (APPRECIABLE GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
I WELL-GRADED SANDS, GRAVELLY
MORE THAN 50% SAND CLEAN SANDS ORI SW SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND s
LARGER THAN AR AOR
NO. 200 SIEVE Ss%i\,]ESY AR POORLY-GRADED SANDS,
SIZE (LITTLE ORNO FINES) | 77 | SP GRAVELLY SAND, LITTLE OR NO
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MORE THAN 50% FINES MIXTURES
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GRAINED LESS THAN 50 CLAYS, SANDY CLAYS, SILTY
CLAYS CLAYS, LEAN CLAYS
SOIL.S Al /s
e o e e OL ORGANIC SILTS AND ORGANIC
- — — — SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
OF MATERIAL IS MH DIATOMACEOUS FINE SAND OR
SMALLER THAN SILTY SOLS
NO, 200 SIEVE
SIZE SILTS /
AND LIQUID LIMIT / CH INORGANIC CLAYS OF HIGH
GREATER THAN 50 PLASTICITY
CLAYS //
7,
OH ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS PT HIGH ORGANIC CONTENTS




PROJECT:
PROJECT NO:
PROJECT LOCATION;

DATE DRILLED:
DRILLING CONTRACTOR:
DRILLING METHOD:

LOG OF HAND AUGER BORING NO. HA-1 Sheet 1 of 1

Epps No. 1 Industrial Site

1633-09-049 WATER LEVEL: Dry at TOB
Kingstree, South Carolina Dry after 24 hours
2/18/09 GROUND SURFACE ELEVATION: 59,00

S&ME, Inc. LOGGED 8Y: CMD

Hand Auger Boring

g — This log is part of the report prepared for the named project and shouid be
0 = = — read together with that report for complete interpretation. This summary
= W = =z = [ ] applies only at the location of this boring and at the time of drilling.
%’ " 8 & @] T 8 i 8 Subsurface conditions may differ at other locations and may change at this
w p=rd :{ t,(" E 0 (L2 location with the passage of time. The data presented is a simplification of
& o< = = w| % % actuat conditions encountered.
= o o o
5| < &
DESCRIPTION DCP
{blews per increment)
59.00 | 0O - -
1 0.25 TOPSOIL/ROOTMAT (3 inches thick)
SILTY SAND (8M) - Mostly fine to medium sands with some 8-9-9
low plasticity fines, tan and gray, moist, medium dense to dense
4 14 3
NERS 9-9-9
24 e
2 3.75 SM [y 9-10-12
. 3 RN
RIRS 14-15-16
4 , ,
Hand auger boring terminated at 4 feet 20+
NOTES:

HAND AUGER LOG 1633-09-048.GPJ) WITH CPT.GDT 3/10/09

i LOG OF HAND AUGER BORING HA-1
1330 U.S. Highway 501 Bus.

Conway, South Carolina 20526
Sheef 1 of 1




PROJECT:
PROJECT NO:
PROJECT LOCATION:

DATE DRILLED:
DRILLING CONTRACTOR:
DRILLING METHOD:

LOG OF HAND AUGER BORING NO. HA-2 Sheet 1 of 1

Epps No. 1 Industrial Site

1633-09-049 WATER LEVEL: Dry at TOB
Kingstree, South Carolina Dry after 24 hours
2/18/09 GROUND SURFACE ELEVATION: 59.50

S&ME, Inc. tOGGED BY: CMD

Hand Auger Boring

HAND AUGER LOG 1633-08-049.G6P3 WITH CPT.GDT 3/10/09

v — This log is part of the report prepared for the named project and shouid be
&ﬂ — = — read together with that report for complete interpretation. This summary
= w & = = £ Q applies only at the location of this boring and at the time of drilling.
% o }-"j a o o 8 & 8 Subsurface conditions may differ at other locations and may change at this
L =Z :c’ LE E_- [ ] location with the passage of time. The data presented is a simplification of
g (‘g § > = Wl = % % actuaf conditions encountered.
= o o oo
;c) < i}
DESCRIPTION pDCP
{blows per increment}
58.50 0 - -
1 0.33 TOPSOIL/ROOTMAT (4 inches thick)
SILTY SAND (SM} - Mostly fine {o medium sands with some 8-8-8
low plasticity fines, tan and gray, moist, medium dense to dense
4 - B En
SENS 9-8-9
24l 10-10-11
2 3.67 SM L o
1 o
FEN 11-13-15
4 .
Hand auger boring terminated at 4 feet 15-17-19
NOTES:

_ LOG OF HAND AUGER BORING HA-2
1330 U.S. Highway 501 Bus,

Conway, South Carolina 28526
Sheet 1 of 1




LOG OF HAND AUGER BORING NO. HA-3 Sheet 1 of 1

PROJECT: Epps No. 1 Industrial Site
PROJECT NO: 1633-09-049 WATER LEVEL: 0.33 feet at TOB

PROJECT LOCATION: Kingstree, South Carolina

DATE DRILLED: 3/5/09 GROUND SURFACE ELEVATION: 58.00

DRILLING CONTRACTOR: S&ME, Inc. LOGGED BY: CMD
DRILLING METHOD: Hand Auger Boring

HAND AUGER LOG 1633-09-049.GPJ WATH CPT.GDY 3411009

o — This log is part of the repert prepared for the named project and should be
,'3‘5 - = — read together with that report for complete interpretation. This summary
= wuE = = & [ applies only at the locaticn of this boring and at the time of driiling.
2 78 o C - | 8 |F Q Subsurface conditions may differ at other locations and may change at this
w =2 Z '5: El e (<2 location with the passage of time. The data presented is a simptification of
p 1< = = w78 actuat conditions encountered.
= 8 © wole
T < [}
© DESCRIPTION DCP
{plows per ingrement)
58.00 | © - -
1 0.25 TOPSOIL/ROOTMAT (3 inches thick)
SILTYY SAND {SM) - Mostly fine to medium sands with some 1-1-2 ¥
low to medium plasticity fines, gray and brown, wet, very {oose to
loose
1 T
VL 3-3-2
. 2 -
1-2-2
2 4.75 sM [l
ERN 4-2-2
1 PR R
N 4-4-6
63.00 | 5 - -
Hand auger boring ferminated at 5 feet 6-6-7
NOTES:

) LOG OF HAND AUGER BORING HA-3
1330 U.S. Highway 501 Bus.

Conway, South Carolina 29526
Sheet 1 of 1




LOG OF HAND AUGER BORING NO. HA-4 Sheet 1 of 1

PROJECT. Epps No. 1 Industrial Site
PROJECT NO: 1633-09-049 WATER LEVEL: Dry at TOB
PROJECT LOCATION: Kingstree, South Carolina

DATE DRILLED: 3/5/09 GROUND SURFACE ELEVATION: 62.00

DRILLING CONTRACTOR: S&ME, Inc. LOGGED BY: CMD
DRILLING METHOD: Hand Auger Boring

id - This log is part of the repert prepared for the named project and should be
u - = . read together with that report for complete interpretation. This summary
= wE & = £ Q. applies only at the {ocation of this boring and at the time of drilling.
= e = o i E Q Subsurface conditions may differ at other locations and may change at this
w ==z :(’ {;: H [ location with the passage of time. The data presented is a simpiification of
T = g = = w | = % % actual conditions encountered.
3 . E
PDESCRIPTION DCP
(blows per increment)
6200 | O ; ]
’ 0.33 TOPSOIL/ROOTMAT (4 inches thick)
SILTY SAND (SM) - Mostly fine to medium sands with some 9-9-12
low plasticity fines, tan, brown, and gray, moist, medium dense to
dense
| M
2 20+
4 2 -
2 3.67 i 10-10-9
. 3+ G
il 15-16-15
4 . -
Hand auger boring terminated at 4 feet 13-13-15
NOTES:

HAND AUGER LOG 1633-09-049.GPJ WITH CPT.GDT 3/10/09

LOG OF HAND AUGER BORING HA-4

e 1330 U.S. Highway 501 Bus.
Conway, South Carolina 29526
" Sheet 1 of 1




LOG OF HAND AUGER BORING NO. HA-5 Sheet 1 of 1

PROJECT: Epps No. 1 Industrial Site
PROJECT NO: 1633-09-049 WATER LEVEL: Dry at TOB

PROJECT LOCATION: Kingstree, South Carolina

DATE DRILLED: 3/5/09 GROUND SURFACE ELEVATION: 62.00

DRILLING CONTRACTOR: S&ME, Inc. LOGGED BY: CMD
DRILLING METHOD: Hand Auger Boring

HAND AUGER LOG 1633-08-049.GPJ WITH CPT.GDT 3/10/08

ea - This log is part of the report prepared for the named project and should te
o - a2 . read together with that report for complete interpretation. This summary
= w £ E w = O applies only at the location of this boring and at the time of driffing.
:2’ T 8 & o 0 8 E 8 Subsurface conditions may differ at other locations and may change at this
wi == pr '5: i@ |L= tocation with the passage of time. The data presented is a simplification of
= g > = w2 |%Z  actual conditions encountered.
3:) < m
DESCRIPTION DCP
{blows per increment)
62.00 0 - -
TOPSOIL/ROOTMAT (6 inches thick)
1 0.5
SILTY SAND (SM) - Mostiy fineg to medium sands with some 8-10-11
low plasticity fines, tan, brown, and gray, moist, medium dense to
RN dense
4 4 - s ‘
k3R] 16-15-19
4 o SRS
Tk 12-9-1
2 3.5 SM
1 9 aEas
s 13-17-14
4 .
Hand auger boring terminated at 4 feet 15-15-13
NOTES:

LOG OF HAND AUGER BORING HA-5

1330 U.S. Highway 501 Bus.
S Conway, South Carolina 29528
. Sheet 1 of 1




SUMMARY OF LABORATORY PROCEDURES

Examination of Recovered Soil Samples

Soil and field records were reviewed in the laboratory by the geotechnical professional.
Soils were classified in general accordance with the visual-manual method described in
ASTM D 2488, “Standard Practice for Description and Identification of Soils (Visual-
Manual Method)”. Representative soil samples were selected for classification testing to
provide grain size and plasticity data to allow classification of the samples in general
accordance with the Unified Soil Classification System method described in ASTM D
2487, “Standard Practice for Classification of Soils for Engineering Purposes”. The
geotechnical professional also prepared the final boring and sounding records enclosed
with this report.

Moisture Content Testing of Soil Samples by Oven Drying

Moisture content was determined in general conformance with the methods outlined in
ASTM D 2216, “Standard Test Method for Laboratory Determination of Water
(Moisture) Content of Soil or Rock by Mass.” This method is limited in scope to Group
B, C, or D samples of earth materials which do not contain appreciable amounts of
organic material, soluble solids such as salt or reactive solids such as cement. This
method is also limited to samples which do not contain contamination.

A representative portion of the soil was divided from the sample using one of the-
methods described in Section 9 of ASTM D 2216. The split portion was then placed in a
drying oven and heated to approximately 110 degrees C overnight or until a constant
mass was achieved after repetitive weighing. The moisture content of the soil was then
computed as the mass of water removed from the sample by drying, divided by the mass
of the sample dry, times 100 percent. No attempt was made to exclude any particular
particle size from the portion split from the sample.

Liguid and Plastic Limits Testing

Atterberg limits of the soils was determined generally following the methods described
by ASTM D 4318, “Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils.” Albert Atterberg originally defined “limits of consistency” of fine
grained soils in terms of their relative ease of deformation at various moisture contents.
In current engineering usage, the liguid limit of a soil is defined as the moisture content,
in percent, marking the upper limit of viscous flow and the boundary with a semi-liquid
state. The plastic limit defines the lower limit of plastic behavior, above which a soil
behaves plastically below which it retains its shape upon drying. The plasticity index (P1)
is the range of water content over which a soil behaves plastically. Numerically, the P11
the difference between liquid limit and plastic limit values.

Representative portions of fine grained Group A, B, C, or D samples were prepared using
the wet method described in Section 10.1 of ASTM D 4318. The liquid limit of each
sample was determined using the multipoint method (Method A) described in Section 11.



The liquid limit is by definition the moisture content where 25 drops of a hand operated
liguid limit device are required to close a standard width groove cut in a soil sample
placed in the device. After each test, the moisture content of the sample was adjusted and
the sample replaced in the device. The test was repeated to provide a minimum of three
widely spaced combinations of N versus moisture content. When plotted on semi-log
paper, the liquid limit moisture content was determined by straight line interpolation
between the data points at N equals 25 blows.

The plastic limit was determined using the procedure described in Section 17 of ASTM D
4318. A selected portion of the soil used in the liquid limit test was kneaded and rolled
by hand until it could no longer be rolled to a 3.2 mm thread on a glass plate. This
procedure was repeated until at least 6 grams of material was accumulated, at which point
the moisture content was determined using the methods described in ASTM D 2216.

Grain Size Analysis of Samples

The distribution of particle sizes greater than 75 mm was determined in general
accordance with the procedures described by ASTM D 421, “Standard Practice for Dry
Preparation of Soil Samples for Particle-Size Analysis and Determination of Soil
Constants”, and D 422, “Standard Test Method for Particle Size Analysis of Soils,”
except that the hydrometer portion of the test standard was not utilized. During
preparation samples were divided into two portions. The material coarser than the No. 30
U.S. sieve size fraction was dry sieved through a nest of standard sieves as described in
Article 6. Material passing the No. 30 sieve was independently passed through a nest of
sieves down to the No. 200 size.

Percent Fines Determination of Samples

A selected specimen of soils was washed over a No. 200 sieve after being thoroughly
mixed and dried. This test was conducted in general accordance with ASTM D 1140,
“Standard Test Method for Amount of Material Finer Than the No. 200 Sieve.” Method
A, using water to wash the sample through the sieve without soaking the sample for a
prescribed period of time, was used and the percentage by weight of material washing
through the sieve was deemed the “percent fines” or percent clay and silt fraction.

Compaction Tests of Soils Using Modified Effort

Soil placed as engineering fill is compacted to a dense state to obtain satisfactory
engineering properties. Laboratory compaction tests provide the basis for determining
the percent compaction and water content needed to achieve the required engineering
properties, and for controlling construction to assure the required compaction and water
contents are achieved. Test procedures generally followed those described by ASTM D
698, “Standard Test Method for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 1bf1').”



The relationship between water content and the dry unit weight is determined for soils
compacted in either 4 or 6 inch diameter molds with a 10 Ibf rammer dropped from a
height of 18 inches, producing a compactive effort of 56,000 b/, ASTM D 1557
provides three alternative procedures depending on material gradation:

Method A All material passes No. 4 sieve size Shall be used if 20 percent or
4 inch diameter mold less by weight is retained on
Soil in 5 layers with 25 blows per layer No. 4 sieve

Method B All material passes 3/8 inch sieve Shall be used if more than 20
4 inch diameter mold percent by weight is retained
Soil in 5 layers with 25 blows per layer on the No. 4 sieve and 20

percent or less by weight is
retained on the 3/8 inch sieve.

Method C All material passes % inch sieve Shall be used if more than 20
6-inch diameter mold percent by weight is retained
Soil in 5 layers with 56 blows per layer on the 3/8 inch sieve and less

than 30 percent is retained
on the % inch sieve.

Soil was compacted in the mold in five layers of approximately equal thickness, each
compacted with either 25 or 56 blows of the rammer. After compaction of the sample in
the mold, the resulting dry density and moisture content was determined and the
procedure repeated. Separate soils were used for each sample point, adjusting the
moisture content of the soil as described in Section 10.2 (Moist Preparation Method).
The procedure was repeated for a sufficient number of water content values to allow the
dry density vs. water content values to be plotted and the maximum dry density and
optimum moisture content to be determined from the resulting curvilinear relationship.

Laboratory California Bearing Ratio Tests of Compacted Samples

This method is used to evaluate the potential strength of subgrade, subbase, and base
course material, including recycled materials, for use in road and airfield pavements.
Laboratory CBR tests were run in general accordance with the procedures laid out in
ASTM D 1883, “Standard Test Method for CBR (California Bearing Ratio) of
Laboratory Compacted Soils.” Specimens were prepared in standard molds using two
different levels of compactive effort within plus or minus 0.5 percent of the optimum
moisture content value. While embedded in the compaction mold, each specimen was
inundated for a minimum period of 96 hours to achieve saturation. During inundation,
the specimen was surcharged by a weight approximating the anticipated weight of the
pavement and base course layers. After removing the sample from the soaking bath, the
soil was then sheared by jacking a piston having a cross sectional area of 3 square inches
into the end surface of the specimen. The piston was jacked 0.5 inches into the specimen
at a constant rate of 0.05 inches per minute.



The CBR is defined as the load required to penetrate a material to a predetermined depth,
compared to the load required to penetrate a standard sample of crushed stone to the same
depth. The CBR value was usually based on the load ratio for a penetration of 0.10
inches, after correcting the load-deflection curves for surface irregularities or upward
concavity. However, where the calculated CBR for a penetration of .20 inches was
greater than the result obtained for a penetration of 0.10 inches, the test was repeated by
reversing the specimen and shearing the opposite end surface. Where the second test
indicated a greater CBR at 0.20 inches penetration, the CBR for 0.20 inches penetration
was used.



Form No: TR-D2216-T265-1
Revision No. 0
Revision Date: 02/22/08

Laboratory Determination of Water Content

A4SHTO T265 ] Quulity Assurance

ASTM D 2216

501

Project #: 1633-09-049 Lab #: 2156 Report Date: 3/10/09
Project Name:  Epps No. | Industrial Site - Roadway Test Date(s): 2/18/09 & 3/6/09
Client Name: Alliance Consulting Engineers

Client Address: Post Office Box 8147; Columbia, SC 29202

Sample by: J Palmer Sample Date(s): 2/18/09
Sampling Method Bulk Dritl Rig

Bulk

054 Sol

330.70

611.10

15.2%

S-2

0.5-3' Zr

476.50

649.60

42.1%

Notes / Deviations / References

E Nitz

Technician Name

C Douton d f{ % Project Engineer 3/10/2009
7
Technical Responsibility Signature Position Date

This report shall not be veproduced, except in full, without the written approval of S&ME, Ine.,

2156 D2216 MOISTURE xls
Page I of 2

S&ME, Inc. - Myrtle Beach
1330 Highway 501 Business, Conway, SC 29526



Form No: TR-D422-WH-I
Revision No. 0
Revision Date: 07/14/08

Sieve Analysis of Soils

ASTM D 422

'Pm]ect o 1633-09-049 Report Date: 2125409
Project Name:  Epps No. 1 Industrial Site - Roadway Test Date(s): 2/18/09
Client Name: Alliance Consulting Engineers

Client Address:  Post Office Box 8147; Columbia, SC 29202

Sample Id.  Bulk Sample #: S-1 Sample Date: 2/18/09
Location: borrow area Lab #: 2156 Depth: 0.5-4
Sample Description. Red/Brown Silty Sand (SM)

Tare No. Sol Tare Wt. 3307 Mass of Sample afier Wash + Tare Wt
Total Sample Wet Wt + Tare Wt 653.8 Mass of Sample after Wash
Total Sample Dry Wt. + Tare Wi, 611.1 Mass passing #200
Total Sample Dry Weight © 2804 % Passing #200 (D1140)

2.0" 50.00 0.0 0.0% 0.0% 104.0%
1.5" 37.50 0.0 0.0% 0.0% 100.0%
1.0" 25.00 0.0 0.0% 0.0% 108.0%
3/4" 19.00 0.0 0.0% 0.0% 100.0%
1727 12.50 0.0 (.0% 0.0% 100.0%
3/8" 9.50 0.0 0.0% 0.0% 190.0%
#4 4.75 34 1.2% 1.2% 98.8%
#10 2.000 9.9 2.3% 3.5% 96.5%
#30 0.600 21.4 4.1% 7.6% 92.4%
#40 0.425 29.9 3.0% 10.7% 89.3%
#60 0.250 353 9.1% 19.7% 80.3%
#100 0.150 132.6 27.6% 47.3% 52.7%
62.9%

D2487 Maximum Particle Size 9.58 mm Medium Sand < 2.00 mm and > 0.425 mm (#40) 71%

Gravel <75 mm and > 4.75 mm (#4) 1.2% Fine Sand < 0.425 mm and > 0.075 mm (#200) 52.3%

Coarse Sand <4.75 mm and >2.00 mm (#10) 2.3% % Silt & Clay < (.075 mm IT1%

Notes / Deviations / References:

C Douton Project Engineer 3/4/2009
Technical Responsibility Position Date

This report shall not be reproduced, except in fidl, without the written approval of S&ME, Inc.

S&ME, Inc. - Myrtle Beach 1330 Highway 501 Business S-1 Bulk 2156 D422 (GRAIN SIZE) xls
Conway, SC 29526 Page I of I



Form No: TR-D4£22-WH-1Gu
Revision No. 0
Revision Date: 07/14/08

Sieve Analysis of Soils

ASTM D 422 Quality Assurance
Project #: 1633-09-049 Report Date; 2/25/09
Project Name:  Epps No. 1 Indusirial Site - Roadway Test Date(s): 2/18/09
Client Name: Alliance Consulting Engineers
Client Address:  Post Office Box §147; Columbia, SC 29202
Sample Id.  Bulk Sample #: S-1 Sample Date: 2/18/09
Location:  borrow area Lab #: 2156 Depth: 0.5-4

Sample Description: Red/Brown Silty Sand (SM)

Percent Passing (%)

Mazximum Particle Size 950 m Coarse Sand 2.3% Fine Sand  52.3%
Gravel 1.2% Medium Sand 7.1% Silt & Clay  37.1%

Liquid Limit Plastic Limit Plastic Index

Specific Gravity - Ce= Cu= Moisture Content

Notes / Deviations / References:

C Douton Project Engineer 3/4/2009
Technical Responsibility Signature Position Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, Inc. - Myrtle Beach 1330 Highway 501 Business S-1 Bulk 2156 D422 {(GRAIN SIZE).xls

Conway, SC 29326 Page ] of |



Forp No. TR-D4318-T59-90 Client code Client Test 1 state 1
Revision No. 0

Revision Date: 11720/07
Another code ASTM D 4318 AASHTO T 89 [} AASHTO T 90 O Quality Assurance

Liquid Limit, Plastic Limit, and Plastic Index

Project #: 1633-09-049 Report Dat 2/25/09
Project Name:  Epps No. 1 Industrial Site - Roadway Test Date(s) 2/18/09
Client Name: Alliance Consulting Engineers

Client Address:  Post Qffice Box 8§147; Columbia, SC 29202

Boring#:  Bulk Sample #: S-1 Sample Date: 2/18/09

Location: Borrow Area Lab #: 2156 Depth: 0.5 -4

Sample Description: Red/Brown Silty Sand {(SM)

Tare Weight

Wet Soil Weight + A NP
Dry Soil Weight + A
Water Weight (B-C)
Dry Soil Weight (C-A)
% Moisture (D/E)*100
# OF DROPS

ZiMmigio|ei»

One Point Liquid Limit

PoE '. N Factor N Factor

20 0.974 2% 1.005

R 21 0.979 27 1.G09

§ 22 0.985 28 1.014

' § 23 0.99 29 1.018

4 24 0.995 30 1.022

| & 25 1.000

18
1=
s

100

o Multipoint Method  []
. One-point Method

Wet Preparation Dry Preparation |_| Alr Dried
Notes / Deviations / References:

RSN, HAEE Sa SRR R R R

C Douton M{m Project Engineer 3/4/2009
Technical Responsibility iignafm'e Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, INC. - Myrile Beach S-1 Bulk 2156 D4318 LIMITS xls
1330 Highway 501 Business, Conway, SC 29526 Page 1 of 1



Form No. TR-D6Y8-2
Revision No. :
Revision Date: 11721707

Moisture - Density Report

Quality Assuranc

¢

S&ME Project #; 1633-09-049 Report Date: 2/20/09
Project Name: Epps No. 1 Industrial Site - Roadway Test Date(s): 2/19/09
Client Name: Alliance Consulting Engineers

Client Address: Post Office Box 8147; Columbia, SC 29202

Boring #: Bulk Sample #:; S-1 Sa-.mple Date: 2/18/2009
Location Borrow Area Lab #: 2156 Depth: 05-4
Sample Description: Red/Brown Silty Sand {SM)

Moisture-Density Relations of Soil and Soil-Aggvegate Mixtures

Natural
Moisture 15.2%
‘‘‘‘‘ Content

Liguid Limit
Plastic Limit NP
Plastic Index

&
&
g’ 34" 100.0%
5 38" 100.0%
- e 98.8%
o o #10 96.5%
..... LA I . #40 88.39%;
#60 80.3%
............................... #100 52.7%

#200

37.1%

Bulk Gravity

%% Moisture
% QOversize  #DIV/Q!
Moisture Content (%) MDD
Opt. MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) [
Sieve Size used to separate the Oversize Fraction; #4 Sieve 3/8 inch Sieve [ 3/4 inch Sieve O
Mechanical Rammer Manual Rammer [ Moist Preparation 0 Dry Preparation

C Douton Project Engineer 3/4/2009
Technical Responsibility Position Date

This report shall not be reprbduced, except in full, without the written approval of SEME, Inc.

S&ME, fne. - Myrile Beach S-12156D1557 xls
1330 Highway 501 Business, Conway, SC 293526 Page ! of 1



Form No, TR-D1833-T193-3 :
Revision No. 0 . CBR (California Bearing Ratio) of Laboratory

Revision Date: 2/6/08 C()!npacted Sail

Modified ASTM D 1883 Quality Assurance
: : e

Project #: 1633-09-049 Report Date: 2/25/09

Project Name:  Epps No. 1 Industrial Site - Roadway Test Date(s) 2/20/2009

Client Name: Alliance Consuliing Engineers

Client Address: Post Office Box §147; Columbia, SC 29202

Boring #: Bulk Sample #: S-1 Sample Date: 2/18/2009

Location: Borrow Area Lab# 2156 Elevation: 0.5 - 4'

Sample Description:  Red/Brown Silty Sand (SM)

-

i

Before Soaking Afier Soaking
Compactive Effort (Blows per Layer) 25 Final Dry Density (PCF) 117.8
Initial Dry Density (PCF) 118.2 Average Final Moisture Conient 10.9%
Moisture Content of the Compacted Specimen 9.5% Moisture Content (top 1" after soaking) 11.2%
Percent Compaction 94.9% Percent Swell 0.0%

C Douton Project Engineer 3/4/2009
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

S&ME, Inc. - Myrtle Beach 1330 Highway 501 Business S-1 Bulk 2156 13152 CBR (25 Blow Penetration).xls
Conway, SC 29526 Page | of |



Form No. TR-D1833-T193-3

Revision No. 0 CBR (California Bearing Ratio) of Laboratory
Revision Date: 2/6/08 Compacted Soil
Modified ASTM D 1883

Project #: 1633-09-049 | Report Date: 2/2509
Test Date(s) 2/20/2000

Project Name:  Epps No. I Industrial Site - Roadway

Client Name: Alliance Consulting Engineers

Client Address:  Post Office Box 8147; Columbia , SC 29202

Boring #: Bulk Sample #: S-1 Sample Date: 2/18/2009
Location:  Borrow Arca Lab# 2156 Elevation: 0.5 -4

Sample Description:  Red/Brown Silty Sand (SM)

Corrected Value at 2" I

Stress ( PSI

Strain { inclies )

Before Soaking Afier Soaking
Compactive Effort (Blows per Layer) 56 Final Dry Density (PCF) 125.4
Initial Dry Density (PCF) 1243 Average Final Moisture Content 0.6%
Maoisture Content of the Compacted Specimen 9.5% Moisture Content {top 1" afier soaking) 10.4%
Percent Compaction 99.8% Percent Swell 0.0%

C Douton Project Engineer 3/4/2009
Technical Responsibility Signature Position Date
This report shail not be reproduced, except in fidl without the writien approval of S&ME, fnc.
S&ME, Inc. - Myrtie Beach 1330 Highway 501 Business S-1 Bulk 2156 13151 CBR (56 Blow Penetration).xls

Conway, SC 29526 FPage I of !



Form No: TR-DA22-WH-T
Revision No.
Revision Date: 07/14/08

Sieve Analysis of Soils

ASTM D 422 Ouality Assurance

Project #: 1633-09-049 Report Date: 3/10/09
Project Name:  Epps No. 1 Industrial Site - Roadway Test Date(s): 3/6/09
Client Name: Alliance Consulting Engineers

Client Address; Post Office Box 8147; Columbia, SC 29202

SampleId. --- Sample #: §-2 Sample Date: 3/6/09
Location:  HA-3 Lab #: 2166 Depth: 0.5-50
Sample Description: Dark Brown Silty Sand (SM)

Tare No. Zr Tare Wt. 476.5 Mass of Sample after Wash + Tare Wt.
Total Sample Wet Wt. + Tare Wt. 722.5 Mass of Sample after Wash
Total Sample Dry Wt. + Tare Wi, 649.6 Mass passing #200
Total Sample Dry Weight 173.% % Passing #200 (D1140)

2.0" 50.00 0.0 (0.0% 0.0% 100.0%
1.5" 37.50 0.0 0.0% 0.0% 160.0%
1.0" 25.00 0.0 0.0% 0.0% 100.0%
3/4" 19.00 0.0 0.0% 0.0% 160.0%
/2" 12,50 0.0 0.0% 0.0% 100.6%
3/8" 9.50 0.0 0.0% 0.0% 100.0%
#4 4.75 0.0 0.0% 0.0% 100.0%
#10 2.000 0.8 0.5% 0.5% 99.5%
#30 0.600 2.1 6.5% 7.0% 93.0%
#40 0.425 20.8 5.0% 12.0% 88.6%
#60 0.250 42.2 12.4% 24.4% 75.6%
#100 0.150 82.9 23.5% 47.9% 52.1%
#200 0.075 109.4 15.3% 63.2% 36.8%
D2487 Maximum Particle Size 4.75 mm Medium Sand < 2,00 mm and > 0.425 mm (#40) 11.6%
Gravel <75 mm and > 4.75 mm (#4) 0.0% Fine Sand < 0.425 mm and > 0.075 mm (#200) SL2%
Coarse Sand <4.75 mm and >2.00 mm #10) 0.5% % Silt & Clay <0.075 mm 36.8%

Notes / Deviations / References:

C Douton - Project Engineer 3/10/2009
Technical Responsibility Signature Pasition Date

This report shall not be reproduced, except in fidl, without the writien approval of SEME, Inc.

S&ME, Inc. - Myrile Beach 1330 Highway 501 Business $-2 2166 D422 (GRAIN SIZE}. xls
Conway, SC 29526 Page I of 1



Form No: TR-D422-WH-1Gu
Revision No. 0
Revision Date: 07/14/08

Sieve Analysis of Soils

ASTM D 422 Quality Assurance

Project #: 1633-09-049 Report Date: 3/10/09
Project Name:  Epps No. 1 Industrial Site - Roadway Test Date{s): 3/6/09
Client Name: Alliance Consulting Engineers

Client Address:  Post Office Box 8147; Columbia, SC 29202

Sample 1d. - Sample #: S-2 Sample Date: 3/6/09
Location: HA-3 Lab #: 2166 Depth: 0.5-5.0
Sample Description: Dark Brown Silty Sand (SM)

Maximum Particle Size  4.75 mm Coarse Sand 0.5% Fine Sand  51.2%
QGravel 0.0% Medium Sand 11.6% Silt & Clay  36.8%

Ligquid Limit 40 Plastic Limit 26 Plastic Index 14
Specific Gravity e Ce= Cu= Moisture Content  42.1%

4 -

Notes / Deviations / References:

C Douton ll . // ;{% Project Engineer 3/10/2009

Technical Responsibility ighature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Myrtle Beach 1330 Highway 501 Business $-2 2166 D422 (GRAIN SIZE).xls
Conway, SC 29526 Page I of ]



Form No. TR-DA318-T89-00 Client code Client Test state #
Revision No. O

Revision Date: 11720007
Another code ASTM D 4318

Liguid Limit, Plastic Limit, and Plastic Index

AASHTO T 89 O AASHTO T 90 i Quality Assurance

Project # 1633-09-049 Report Date: 3/10/09
Project Name:  Epps No. 1 Industrial Site - Roadway Test Date(s) 3/6/09
Client Name: Alliance Consulting Engineers

Client Address:  Post Office Box 8147; Columbia, SC 29202

Boring #: HA-3 Sample #: §-2 Sample Date: 3/6/09

Location: e Lab#: 2166 Depth: 0.5 - 5.0

Sample Description: Dark Brown Silty Sand (SM)

A Tare Weight 14.21 10.90 14.81 14.80 14.71
B Wet Soil Weight + A 26.79 2343 28.55 20.89 19.67
C Dry Soil Weight + A 23.20 19.85 | 24.54 19.64 18.66
D Water Weight (B-C) 359 | 358 | 4.0 125 | 1.01
E Dry Soil Weight (C-A) §.99 8.95 9.73 4.84 3.95
F % Moisture (D/EY*100 39.9% | 40.0% | 41.2% 25.8% | 25.6%
N # OF DROPS I8

f g 48'6- R R R ™ One Point Liquid Limit

o R N Factor N Factor
S 410 L 20 0.974 26 1.005
iy 460 e 0.979 27 1.009

g 450 = 0.985 28 1014

& L4k St 23 0.99 29 1018

1B 430 - e 24 0.995 30 1.022

: %; 420 : o 25 1,000

5 410

1/
i

~ 40.0
s
38,0

10

Mul
Cue-point Method ]

Wet Preparation Dry Preparation |_J Air Dried
Notes / Deviations / References:

C Douton @‘ H~ IZﬁL Project Engineer 3/10/2009
Technical Responsibility .S'igi/émre Position Date
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Ms. Candy Mitchell

B.P. Barber & Associates, Inc.
Post Office Box 1116
Columbia, South Carolina 29202

Subject: Report of Preliminary Geotechnical Exploration
EPPS-1 Industrial Site
Williamsburg County, South Carolina
MACTEC Project Number 6671-03-0184.02.04

Dear Ms. Mitchell:

As authorized by your acceptance of our proposal No. PROP03COLM.464 Revision 1, dated October
23, 2003, MACTEC Engineering and Consulting, Inc. (MACTEC) has completed a preliminary

-geotechmcal exploration at the above referenced site. The purpose of this preliminary exploration

‘was to develop information about the site and subsurface conditions that could be used in

determining the feasibility of constructing various light manufacturing and industrial facilities at the
site. This report describes the work performed and presents the results obtained, along with our

preliminary geotechnical evaluation and recommendations.
1.0 PROJECT DESCRIPTION

MACTEC received project information from Candy Mitchell with B.P. Barber & Associates, Inc.
during the week of September 10, 2003. We understand that the site is intended for manufacturing
and/or industrial development. Such developments typically involve single story steel frémed
buildings with column support and metal or masonry walls. Shallow spread footings, where feasible,
are the most economical foundation type for such buildings. This exploration was performed to
assess the site for foundation support capabilities. Site grading plans and structural loading are not

available at this time.

MACTEC Engineering and Consulting
720 Gracern Road, Suite 132 » Columbia, SC 29210
803-798-1200 » Fax: 803-750-1303

___—#
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Williamsburg County, South Carolina :
MACTEC Project Number 6671-03-0184.02.04

2.0 SITE DESCRIPTION

On December 12, 2003, a member of our geotechnical staff visited the site. The approximate 100-
acre project site is located along the west side of U.S. Highway 52 approximately one mile south of
its intersection with State Road 45-382 in Williamsburg County, South Carolina (Figure 1). The site
is bordered to the north and south by agricultural fields, to the west by undeveloped woodlands, and
to the east by U.S. Highway 52. The proposed site presently consists of undeveloped woodlands and
agricultural fields. Potential wetland areas were observed in the wooded western portion of the site.
A former borrow pit (currently full of water) was also observed near the wood-line in the western
portion of the site. Ditches containing some standing water were observed along the eastemn and
southern property boundaries. A small stream containing standing water was observed along the

northern property boundary.

The site is relatively flat with an estimated topographic relief of léss than 5 feet across the site. The
surficial soils, where visible, consist of loose silty sands with varying organic content. As outlined
above, portions of the western site-area consists of wetlands and contains the associated hydric soils.
Some surface water was observed in the wetland areas in the western portion of the site and in the

ditches and stream during our site visit.

3.0 FIELD EXPLORATION

3.1 Soil Test Borings

Six soil test borings were made at the site at the locations shown on the attached Boring Location
Plan (Figure 2). The field test procedures are described in the Appendix. The boring depths and
locations were selected and located in the field by a MACTEC representative. The boring
locations were selected in the cleared, readily accessible portions of the site (agricultural fields).
No mechanized and/or hand clearing was done to advance borings in the wooded areas of the site.
A topographic survey of the site has not been provided at this time. For the purposes of this report,
we have assumed a ground surface elevation of 0 feet for each of the soil test borings. The surface
elevations at the soil test boring locations should be determined when a site-specific topographic

survey has been completed.
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4.0 AREA GEOLOGY

South Carolina falls into two geologic regions, separated along a line through Augusta, Columbia,
Camden, and Chesterfield. The Atlantic Coastal Plain forming the eastern portion of the state is
comprised of interbedded silts, sands and clays deposited by marine or fluvial action during recent
geologic time. The western portion of the state forms the Carolina Piedmont, underlain by ancient

predominantly crystalline rock.

The site lies within the Lower Atlantic Coastal Plain. Specifically, the subsurface soils are those of
the Waccamaw and Black Mingo Formations. This area is formed of older, generally well
consolidated layers of interbedded sands, silts, or clays, which were deposited by marine or fluvial
action during a period of fluctuating sea level. Predominantly, sediments lie in nearly horizontal
layers; however, erosional episodes occurring between deposition of successive layers are often
expressed by undulations in the contacts between the formations. Due to their age, sediments
exposed at the ground surface are often heavily eroded. Ridges or hills may be capped by either
terrace gravels or wind-deposited sands. Younger alluvial soils may mask Coastal Plain sediments in

swales or stream valleys.
5.0 SUBSURFACE CONDITIONS

5.1 Soil Test Borings

Topsoil was encountered in all borings to a depth of about 1 foot. Below the topsoil, the borings
encountered disturbed very loose to loose plow zone soils to depths ranging from 2 to 3.5 feet
below ground surface (bgs). The plow zone soils consisted of silty and clayey sands with Standard
Penetration Test (SPT) values ranging from 2 to 7 blows per foot (bpf). Beneath the topsoil and

plow zone soils, the soil profile consists of the Williamsburg Formation underlain by the older,

" more consolidated Black Mingo Formation (encountered only in deep boring B-1). The subsurface

conditions within these units are described in the following paragraphs.

Waccamaw Formation: This unit was encountered below the plow zone soils in the borings and
extended to a depth of 68.5 feet in boring B-1, and to the boring termination depths in borings B-2
through B-6. This unit consists predominantly of very loose to very dense silty and clayey sands.

Very loose soils are present at the upper bound of this layer, with consistency increasing with
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depth. Lenses of very stiff to hard lean clays and silts were encountered in some of thé borings. In
addition, very hard cemented layers were encountered in boring B-1 from 63.5 to 65 feet, and 66.5
to 67.5 feet. The SPT values for the sands ranged from 4 to greater than 100 bpf. Typical SPT
values for the deeper silts and clays ranged from 17 to 36 bpf. SPT values immediately beneath

the plow zone soils ranged from 4 to 9, and were typically 4 or 5.

Black Mingo Formation: The soils of the Black Mingo Formation were encountered in boring B-
1 at a depth of 68.5 and extended to the boring termination depth. The soils of this unit consisted
of very dense clayey sands. Very hard cemented layers which were moderately resistant to our
drilling equipment were encountered in this unit from 82 to 83 feet, and from 92.5 to 95 feet. The

SPT values for the clayey sands ranged from 35 to greater than 100 bpf.

5.2 Ground-Water Conditions

Due to the rotary wash drilling procedure used to advance the borings, groundwater level
measuréments were not obtained at the time of drilling. In borings B-1 fthrough B-6, the stabilized
groun‘ﬂwater levels ranged from a depth of 2.8 to 5.3 feet below existing ground surface. As
outlined in the USDA Soil Survey for this area, seasonal high groundwater levels (apparent) are
reported to range from 0 to 6 feet below the ground surface during the months between November
and April. Groundwater levels may fluctuate several feet with seasonal and rainfall variations and
with changes in the water level in adjacent drainage features. Normally, the highest groundwater

levels occur in late winter and spring and the lowest levels occur in late summer and fall.

The above descriptions provide a general summary of the subsurface conditions encountered.
Subsurface profiles of the site are attached as Figure 3. The attached Soil Test Boring Records
contain detailed information recorded at the boring locations. The Soil Test Boring Records represent
our interpretation of the field log based on engineering examination of the field samples. The lines
designating the interfaces between various strata represent approximate boundaries and the transition

between strata may be gradual.

6.0 PRELIMINARY RECOMMENDATIONS FOR SITE PREPARATION
AND FOUNDATION DESIGN

Economical development of light industrial structures is frequently based on a system of shallow
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Williamsburg County, South Carolina
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foundations, with a concrete slab-on-grade floor system. The several feet of loose surface soils and 2
relatively shallow groundwater table on this site will require one or more sequenced construction

activities during site development.

The loose plow-zone sands and the underlying loose clayey sands may be either removed and
replaced with compacted structural fill, or may receive additional compacted structural fill to raise
site grades. Site improvements using rammed aggregate piers may also be a feasible system for
this site. Rammed aggregate piers are typically installed beneath shallow footing locations and
serve to strengthen bearing soils to provide settlement and bearing capacity improvement.
Rammed aggregate piers are constfucted by drilling a hole to create a cavity, removing a volume of
compressible subsoil materials, then building a bottom bulb of clean, open-graded stone. These
measures should receive careful attention in design explorations for specific structures. The
preferred site development activities will be a function of the finished floor elevation, footing

bearing level, and intended use of new structures.

Our ground-water level measurements, site observations and USDA Soil Survey data indicate that
groundwater levels are within potential construction depths. Temporary and permanent control of
groundwater will also require evaluation during design. Based on the limited data obtained, the

following preliminary conclusions and recommendations are provided.

6.1 Earthwork
Based on the types of structures, structural loading, or the thickness of cut or fill, the loose plow zone
sands and underlying loose clayey sands should be removed and replaced with properly compacted

structural fill, or bridged with several feet of new compacted fill to raise site grades.

The sandy natural soils encountered by the borings generally appear suitable for use as compacted
fill, although adjustménts in moisture content may be required to properly compact the fill. The
subgrades should be proof-rolled both in proposed fill areas (pridr to fill placement) and proposed cut
areas (after rough grades are established) to identify soft or yielding areas that may néed special
treatment. Additional detailed recommendations regarding site preparation should be developed in
later geotechnical exploration work. If feasible, site grading activities should be scheduled for the
drier, hotter months of the year to reduce the potential for construction problems associated with wet

soils, groundwater, and wet weather.
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Williamsburg County, South Carolina
MACTEC Project Number 6671-03-0184.02.04

6.2 Foundations

Subject to the results of a final subsurface exploration at specific building or construction sites, the
preliminary data indicates that the natural soils encountered at the site are capable of supporting
structural loads of around 150 kips or less on shallow spread footing foundations. The available soil
bearing pressures would be in the range of 1500 to 2500 psf, depending on column loading,
acceptable settlement magnitude, foundation depths, and finished grades. Based on our experience
with similar soils, loading as described should produce settlements within tolerable limits for most
conventional light to moderately loaded manufacturing and/or industrial buildings. The loose plow
zone soils and underlying loose clayey sands within the upper 3 to 4 feet of existing grade may have
to be removed and replaced with compacted structural fill. Careful selection of finished floor
elevationé may allow “bridging” these loose soils with several feet of new earth fill. Foundations
placed on new structural fill, compacted to at least 95 percent of the maximum dry density as
determined by the standard Proctor test (ASTM D-698), are generally suitable for support of footings
designed for bearing pressures up to 2,500 psf. If feasibie, the use of rammed aggregate piers beneath

footings would result in allowable bearing pressures in the range of 3,000 psf or greater.

Groundwater was encountered near the ground surface and within the potential construction depths
in the borings. The water level in the abandoned borrow pit is at or near the observed water level
in our soil test borings. USDA Soil Survey data also indicates shallow groundwater depths at the

site. Thus, groundwater control will be required during construction operations. The removal and

’ replacement option discussed above for loose soil will likely require area dewatering. Permanent

dewatering and/or groundwater control likely will be required for pits or basements on this site.

6.3 Pavements and Floor Slabs

Soils of the type encountered by the borings can provide adequate support for properly designed floor
slabs and pavement systems. Once properly compacted, the natural soils encountered should provide
a California Bearing Ratio (CBR) in the range of 5 to 10, for preliminary pavement design purposes.
The loose surficial soil conditions observed will likely require improvement or replacement of soils
within the upper two to three feet below finished grades to satisfactorily support industrial traffic
loads. The final designs should be based on the results of tests run on the soils, which will provide
subgrades for the pavement. If scheduling will allow, we recommend that California Bearing Ratio

(CBR) tests be conducted during or following the grading operations on the actual subgrade
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materials.

The information obtained in our preliminary geotechnical exploration indicates that floor slabs
may be ground supported. Concrete slabs on grade for the proposed structures can likely be
designed using a modulus of subgrade reaction (k) in the range of 100 to 200 pounds per square
inch per inch. The presence of shallow groundwater may require detailing of floor slab cross

sections for moist conditions, depending on selection of finished elevations.

6.4 Seismic Analysis

Based on the SPT N-Values obtained from boring B-1, the soil profile type falls into Site Class D
in accordance with the 2000 International Building Code (IBC). The saturated poorly graded
sands encountered in the borings performed for this preliminary exploration are not considered to
be susceptible to earthquake-induced liquefaction due to their relatively high SPT N-Values.
However, the possibility exists that isolated zones of liquefiable sands exist in other unexplored
portions of the site. The presence or absence of liquefiable soils beneath structures should be

determined and their impacts assessed during the design geotechnical exploration.

6.5 Additional Subsurface Exploration

This exploration is preliminary in nature and should be used for general site planning and feasibility
evaluation only. Further exploration and evaluation will be required prior to design of the
foundations. The scope of additional work will depend on the building locations, the grade
elevations, and the loading conditions. It may include additional borings to locate areas of unsuitable
material and to obtain additional soil consistency data, evaluation of the available fill material and
possible laboratory tests on undisturbed or recompacted samples to determine engineering

characteristics of soil strata. Additional data regarding the ground water table will be necessary.

Once the project plans are more definite, we will be pleased to discuss more specifically requirements

of the design phase(s) of the geotechnical exploration.
7.0 QUALIFICATION OF REPORT

Our evaluation of foundation support conditions for this preliminary geotechnical exploration has

been based on our understanding of the project and site information and the data obtained in our
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exploration. The general subsurface conditions utilized in our evaluation of foundations are based on
interpolation of subsurface data between the widely spaced borings. In evaluating the boring data
obtained in this preliminary geotechnical exploration, we have examined previous correlations
between penetration resistances and foundation bearing pressures observed in soil conditions similar
to those at your site. As previously noted, this exploration is for assistance in preliminary planning,
Our opinion is that six soil test borings for a site of this size are not sufficient to adequately define
subsurface conditions for final design purposes. The assessment of site environmental conditions or
the presence of pollutants in the soil, rock and ground water of the site was excluded by the scope of

this exploration.

8.0 CLOSING
Thank you for the opportunity to provide our professional geotechnical services during this phase of
your project. Please contact us when we can be of further service or if you have any questions

concerning this report.

Sincerely,

MACTEC ENGINEERING AND CONSULTING, INC.

ittt Al

Matthew F. Cooke, P.G. Robert N. McLeod, P.E.
Project Geologist Principal Engineer
Registered S.C. 10333

MFC/RNM: mfc

FIGURES

Figure 1 - Site Location Map
Figure 2 - Boring Location Plan
Figure 3 — Subsurface Profiles

APPENDIX

Field Exploratory Procedures

Soil Test Boring Record Key Sheet
Soil Test Boring Records
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FIELD EXPLORATORY PROCEDURES

Soil Test Borings

The borings were made by a rotary wash drilling procedure in which drilling mud was maintained in
the borehole to stabilize the borehole walls and to flush the soil cuttings to the surface. Soil sampling
and penetration testing were performed in general accordance with ASTM D 1586. At assigned
intervals, soil samples were obtained with standard 1.4-inch ID., 2-inch O.D., split-tube sampler.
The sampler was first seated 6 inches to penetrate any loose cuttings, and then driven an additional 12
inches with blows of a 140-pound hammer falling 30 inches. The number of hammer blows required
to drive the sampler the final 12 inches was recorded and is designated the “penetration resistance.”
The penetration resistance, when properly evaluated, is an index to the strength of the soil and
foundation supporting capability.

Representative portions of the soil samples, thus obtained, were placed in glass jars and transported
to the laboratory. In the laboratory, the samples were examined by a geotechnical engineer or
engineering geologist to verify the field classifications of the driller. Soil Test Boring Records are
attached, showing a detailed description of subsurface conditions encountered in each boring.

Backfill .

The borings were backfilled with soil cuttings and earth fill to ground surface after 24 hours. There
is the possibility of future borehole subsidence depending on actual subsurface conditions, surface
drainage, etc, The property owner should monitor the boring locations over time to discover
subsidence and make the necessary repairs.
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SOIL 0184-02.GPJ LAW _GIBB.GDT 1/13/044:39:44 PM

° SOIL CLASSIFICATION L] ok SAMPLC%S PLOY  NMOH  LLOK
N- 7
; AND REMARKS g E I‘) T UNT A FINES (%)
Y .
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 5 Pl 2% @ SPT (bpf)
. SYMBOLS AND ABBREVIATIONS BELOW. D ® T IE| 8% |-
(& : o0 = &M 10 20 30 40 SO 60 70 80 90 100
T'LOAMY TOPSOIL e O
i SILTY SAND (SM) - brown, fine to medium, very loose, dry XIS 1 " 7]
- + to moist, PLOW ZONE. B 4 §S-1 2-2-2 ‘Q\ B
L 4 SILTY SAND (SM) - brown, fine to medium, loose, moist, ; 4 2 |
WACCAMAW FORMATION $8-2 2-5-8 \
- 5 - l 5
i CLAYEY SAND (SC) - gray, fine to medium, firm, wet, X I 1
L . §S-3 5811 | _
T $5-4 X 358 | ]
L 10 — 58 10
i | POORLY GRADED SAND (SP) - tan, fine to medium, Tirm, ] X : L )
wet. SS-5 5-7-7
- 15 — 15
L JSTLTY SAND (SM) - gray, fine, firm to dense, moist to wet, X L \ i
$5-6 14-18-17
L 20 20
- - - .
i } 1 587 Z 182423 | 7]
= 25 : 25
i i $5-8 X 20-23-25 ]
i~ 30 — 30
i i §5-9 X 15-23-20 i
- 35 — 35
- - - -
i ] 1ss-10 X 778 | ,/ §
- 40 — 40
B . ] 0o T 8s-11 587 | 1
s 0 10 20 30 40 50 60 70 80 90 100
DRILLER:  Mid-Atlantic Drilling, Inc. DR = P
EQUIPMENT: CME-45 SOIL TEST BORING RECORD Lo
METHOD:  Mud Rotary - ~
HOLE DIA.: 4 BORING NO: = B-1
REMARKS: SAFETY HAMMER PROJECT: EPPS-1 Site
Williamsburg County, South Carolina
DRILLED: January 6, 2004
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS \_ PROJECT No: _ 6671-03-0184.02.04 PAGE | OF 3
AND ABBREVIATIONS USED ABOVE.
AMACTEC




l £ SOIL CLASSIFICATION L | E SAMPLES [ oo wMen _tioo
E L N-COUNT —
z AND REMARKS ¢ | E b T A FINES (%)
. H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N | 5 Pl %% | @ SPT (bpf)
f SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T E|] 8 &2
a (4 ? ~ & ™ 10 20 30 40 50 60 70 80 90 100
POORLY GRADED SAND WITH SILT (SP-SM) - gray, fine |. - |- '
- 4 to medium, firm to very dense, moist. ‘ - 4
l r 7 HARD CEMENTED LAYER @ 63.5' to 65" and 66.5' 10 67.5' - 1
C ] 512 X 6811 | 1
- 50 50
l T 1ss-13 X 755 | ]
— 55 — 55
L - - \ 4
™~
- - - \ o
- - - \‘\ -
1 I B
SS-14 50/6"
- 50 60
T SS-15 X sot | r
I - 65 — 65
L -4 - .
I L 4 CLAYEY SAND (SC) - dark-gray, fine, very dense, moist, 7 i | E
70 strongly reactive to HCI, BLACK MINGO FORMATION. KA S$S-i6 50/6" /070

1 HARD CEMENTED LAYERS @ 82' to 83" and 92.5' to 95'

ss-nX 212835 | ( 1
< 75

I = 75 —

- § - 4
oo ! N
l I $5-18 X s0/0" /\>so

" [ T
<}
1. | raing
. X ! L 1
§_ g — $S-19 12-15-20 o« 8
1 TN
- ~ g
- VI B b <
1: sl s
g A $8-20 25-50/
- % 0.0 010 20 30 40 50 60 70 80 90 100
DRILLER:  Mid-Attantic Drilling, Inc. ’ C PTCT D4 T
l EQUIPMENT: CME-45 ___SOIL TEST B;ORING' RECORD
METHOD:  Mud Rotary - - N
HCLEDIA: 4" BORING NO: B-1
REMARKS: SAFETY HAMMER PROJECT: EPPS-1 Site
' Williamsburg County, South Carolina

DRILLED: January 6, 2004
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS \_PROJECT Neo: 6671-03-0184.02.04 PAGE 2 OF 3

4 AND ABBREVIATIONS USED ABOVE. P
#MACTEC
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SOIL 0184-02.GP] LAW GIBB.GDT 1/13/644:39:45 PM

A SOIL CLASSIFICATION N SAMPLES [ gy oo tigo

; AND REMARKS g 5 ]I) 5 - A FINES (%)

H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N S P| 2% ® SPT (bpf)

a SYMBOLS AND ABBREVIATIONS BELOW. D (" T |El B2® |
L@ 0.0 =% | 10 20 30 40 50 60 70 80 90 100

CLAYEY SAND (SC) - dark-gray, fine, very dense, moist, % p : B
L 4 strongly reactive to HCl, BLACK MINGO FORMATION.  [:54/7 L i
- 1 HARD CEMENTED LAYERS @ 82' to 83' and 92.5' 10 95' 7 - .
s §S-21 50/1 ..
T 1ss22 Z 3650 | P
— 100 Tgoring Terminated at 100 Feet, 100
- 4 Ground water level measured at 5.3 feet after 24 hours. o 4 - 4
I 4 L ] L i
—~ 105 — F—-105.0 105
L j10 = -110.01 {10
— 115 - —-115.0— IS
L. 120 —-120.0— =120
b 125 —-125.0— 125
- 130 o I—-130.0— 130
— 135 -135.0 0 10 20 3¢ 40 S0 60 70 80 90 100
DRILLER:  Mid-Atlantic Drilling, inc. . DT -
EQUIPMENT: CME-45 SOIL TEST BORING RECORD
METHOD:  Mud Rotary p
HOLEDIA.: 4" BORING NO: B-1
. SAFETY HAMMER .
REMARKS:  SAFET PROJECT: EPPS-1 Site
Williamsburg County, South Carolina
DRILLED: January 6, 2004

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS (_PROJECT No: 6671-03-0184.02.04 PAGE 3 OF 3)

AND ABBREVIATIONS USED ABOVE.
AMACTEC




D
E SOIL CLASSIFICATION L| B SAMichiNT PLOW  NMGA  LLOG
; AND REMARKS g 5 xI) ‘3 A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N S Pl 9% @ SPT (bpf)
2 SYMBOLS AND ABBREVIATIONS BELOW. D () T |Ei 222
@ 00 2& A 10 20 30 40 S0 60 70 80 90 100
" LOAMY TOPSOIL SRR
i SILTY SAND (SM) - dark-brown, fine, very loose, moist, 7 I 1
L 4 PLOW ZONE. - 4 §8-1 322 .
= -3 - -1
L J CLAYEY SAND (SC) - dark-gray, fine, very loose to firm, L |
P moist, WACCAMAW FORMATION. §8-2 222
- 5 5
- %7 $5-3 X 5610 1
" 4 T : L N
L 4 SANDY LEAN CLAY (CL) - light gray, very stiff, fine sand, ’// R 4 i
moist. $S-4 9-9-8
- 10 — /—- -10.0 -} 10
L SANDY SILT (ML) - dark green, hard, fine sand, moist. - . . L E
$8-5 13-17-19
- 15 - - -15.0 < 15
L 4~ SILTY SAND (SM) - dark green, very firm to dense, fine -
sand, moist, SS-6 11-13-17
- 20 — 20
i i $8.7 X 14-16-19 i
- 25 25
i 4 L i
i 7 $5-8 X 17-15-15 | A
— 30 Boring Terminated at 30 Feet. 30
= 4 Ground water level measured at 3.2 feet after 24 hours. - - - e
s+ 4 i 4 A i
[
I‘; - - - - = -
aL 4 3 i L 4
-
Sk 35 - 350 35
of ] I ] I 1
(=38 . L - - .
9
ol i N
@ 1 r 1
6 - - = - b= -
z
<~ 40 - -40.0 - 40
al 4 L - - -
3
ol B = _ L i
3
—_t - r B = -
(-]
d | - - -4 b= -
3 4
45 450 010 20 30 40 50 60 70 8 90 100
DRILLER:  Mid-Atlantic Drilling, Inc. A QT Ted D TRI T ‘Bn
EQUIPMENT: CME-45 SOIL TEST BORING RECORD -
METHOD:  Mud Rotary o N
gg;xiRD;g 451\FETY HAMMER BORING NO:  B-2
‘ PROJECT: EPPS-1 Site
Williamsburg County, South Carolina
. DRILLED: December 30, 2003
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS \_ PROJECT No: _6671-03-0184.02.04 PAGE 1 OF 1)
AND ABBREVIATIONS USED ABOVE.




SOIL 0184-02.GPJ LAW_GIBB.GDT 1/13/044:39:48 PM

D : N
E SOIL CLASSIFICATION L E SAMELCEEN PL{%) ) LL 0%
’ - T

P AND REMARKS Sl e sl a FINES 06)

H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 5 Pl 9% @ SPT (bpf)

® SYMBOLS AND ABBREVIATIONS BELOW. D [¢i3] T El] 2B E :
L LSRN TOPSOIL - 00 ~ N 0 10 20 30 40 S50 60 70 8C 90 100
r CLAYEY SAND (SC) - brown, fine, very loose to firm, moist, RIZS 7 I b
- 4 PLOW ZONE. v 2 4 SS-1 1-2-2 E
- -4 d o - - .
L 1 CLAYEY SAND (SC) - brown, fine, very foose to firm, moist, /7, L |

s WACCAMAW FORMATION. Ss-2 2-2-3
= _ \ 5
- L $S-3 X 3-3.9 o E
. sS4 X 787 | 1
- 10 10

i I SANDY SILT (ML) - dark green, very stff, fing sand, moist, TL - . A |
faminated structure. §8-5 4.7-11
15 —  -15.0 15
L 1 POORLY GRADED SAND WITH SILT (SP-SM) - dark L 4
green, very firm, fine sand, moist. $8-6 13-12-17

L 20 — 20
F 87 X 10-11-18 | ' }
— 25 ? 25
T $5-8 X 81215 | ] ]
- 30 Boring Terminated at 30 Feet. . 30
o 4 Ground water level measured at 2.8 feet after 24 hours. o B L p

— 35 —  -35.0 35
40 - 40,0 40
L -

4 450 0 10 20 30 40 S0 60 70 80 90 100

DRILLER:  Mid-Atlantic Drilling, Inc. ) S - L

EQUIPMENT: CME-45 . SOIL TEST BORING RECORD

METHOD:  Mud Rotary = N

HOLEDIA: 4 BORING NO:  B-3

REMARKS: SAFETY HAMMER PROJECT: EPPS-1 Site

Williamsburg County, South Carolina
DRILLED: December 30, 2003
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS \_ PROJECT No: _ 6671-03-0184.02.04 PAGE | OF |

AND ABBREVIATIONS USED ABOVE. P
#MACTEC




SOIL 0184-02.GPJ LAW GIBB.GDT 1/13/044:39:50 PM

%

D SOIL CLASSIFICATION Lok SAMPLES LYW NMOR  LL(e)
p I N-COUNT ~
? AND REMARKS g 5 D 3 A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N Eirl wdb ® SPT (bpf)
( SYMBOLS AND ABBREVIATIONS BELOW. D [$is) T |Ej = BB |-
L (@ 00 =SS | 10 20 30 40 50 60 70 80 90 100
I' LOAMY TOPSOIL RIAEW :
" CLAYEY SAND (SC) - brown, very loose to very firm, fine to : § ] 7
o “+~.medium, moist, PLOW ZONE. K §8-1 2.2 _
CLAYEY SAND (SC) - brown, very loose to very firm, ﬁnc! A
B T medium, moist, WACCAMAW FORMATION. =y r E
I 5 ] ss-2 X 122 | ]
- - \ s
L 4 $S8-3 X 4-11-15 b
L 4 POORLY GRADED SAND WITH SILT (SP-SM) - light |
10 gray-tan, firm to very firm, fine, moist to wet. SS-4 13-12-13
= 10
F ] ss-5 X 1217 | ]
- 15 — 1s
L 4 L 4
- -4 - -4
] i $5-6 X 779 | 1 )
I 20 — 20
5 4 SILTY SAND (SM) - dark green, dense, fine sand, moist. L \ i
N S8-7 18-20-20
— 25 25
T $5-8 X 02119 | i —
30 Boring Terminated at 30 Feet. 30
o 4 Ground water fevel measured at 3.2 feet after 24 hours. o 4 - 4
— 35 —f - -35.0 — 35
L ] L 1 L ]
- 40 — -40.0 | 40
] . I ]
4 450 0 10 20 30 40 50 60 70 80 90 l0C
DRILLER: Mid-Atlantic Drilling, Inc. ) ) ; ) :
EQUIPMENT: CME-45 ___SOIL TEST BORING RECORD
METHOD:  Mud Rotary % 3
REMARKS. ~SAFETY HAMMER BORING NO:  B-4
‘ PROJECT: EPPS-1 Site
Williamsburg County, South Carolina
DRILLED: December 30, 2003

SEE KEY SHEET FOR EXPLANATION OF SYMBOLS \_PROJECT No:  6671-03-0184.02.04 PAGE | OF |

AND ABBREVIATIONS USED ABOVE. / _ -
4 MACTEC




-

SOIL 0184-02.GPJ LAW _GIBB.GDT 1/13/044:39:51 PM

el N N S NE NN e

N

2 SOIL CLASSIFICATION L | E SAMPLES PO WMo Lo
5; AND REMARKS g 5 lI) T N-COUNT A FINES (%)
Y -
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N 5 Pl 2% @ SPT (bpd)
f SYMBOLS AND ABBREVIATIONS BELOW. D () T |E| 3 2 |-
__(0:) 00 - & A 10 20 30 40 50 60 70 86 90 100
T LOAMY TOPSOIL TR O L
i SILTY SAND (SM) - brown, finie, o0sc, moist, PLOW : :
- 4 ZONE. < $8-1 643 .
L] Y I
| 4 CLAYEY SAND (SC) - brown-red, fine, loose, moist, ]
s WACCAMAW FORMATION. $S.2 3.4-5
~ 5 5
i POORLY GRADED SAND WITH SILT (SP-SM) - tan, firm r 7
L 4 to very firm, fine sand, wet. SS-3 4-7-12  } 4
i ] S84 X 7-11-14 N
— 10 ! 10
- . L ]
L 1 SANDY SILT (ML) - dark green, very stiff, fine, moist. L . |
$8-5 10-12-15
L 15 — - -15.0 \ 15
L | POORLY GRADED SAND WITH SILT (SP-SM) - L 4
brown-dark green, fine, very dense, moist. $S-6 11-23-30 » '
- 20 — 20
i ] 387 X 333321 | ’
L. 25 — 25
- - - g
i i $5-8 X 23-31-36 i
30 Boring Terminated at 30 Feet. 30
- -+ Ground water level measured at 2.8 feet after 24 hours. o - 4
L 35 — - -35.0 — 35
= -1 ' I -1
I E - o B
- 40 ~ —-40.0 40
b 4 b " 4
4 450 0 0 20 30 40 50 60 70 80 90 100
DRILLER:  Mid-Atlantic Drilling, Inc. ) . INES DT AT T
EQUIPMENT: CME-45 SOIL TEST BORING RECO_R[)_
METHOD:  Mud Rotary N
ggn[}igg g:\FETY HAMMER ( BORING NO:  B-5
; PROJECT: EPPS-1 Site
Williamsburg County, South Carolina
A DRILLED: December 30, 2003
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS (_ PROJECT No: 6671-03-0184.02.04 PAGE 1 OF 1)
AND ABBREVIATIONS USED ABOVE.
AMACTEC




.

S SOIL CLASSIFICATION L E SAMPLES PL (%) NM (%) LL 0g%)
! E L N-COUNT
P
? AND REMARKS g 5 113 3 A FINES (%)
H SEE KEY SYMBOL SHEET FOR EXPLANATIONOF | N E Pl ol ® SPT (bpf)
@ SYMBOLS AND ABBREVIATIONS BELOW. D ) T E| 222
| ( 1 o0 = & @ 10 20 30 40 SO 60 70 80 90 100
T LOAMY TOPSOIL LU R
i SILTY SAND (SM) - brown, fine, very loose, moist, PLOW i i B h
L 4 ZoNE. - 4 851 2-1-1 -
L - - - £ d
L 4 CLAYEY SAND (SC) - dark-brown, fine to medium, very 7 57 L ]
loose, moist, WACCAMAW FORMATION. Tl 1-1-3
- 5 — 7 \ b
i POORLY GRADED SAND WITH SILT (SP-SM) - dark 3 .
L -4 green-tan, firm to dense, fine sand, moist to wet. 16-17-12 F -
»- - - -
. X 10-8-12 | ]
- 10 — 10
i 1 X 677 ]
15 — 15
T $8-6 X g-12-12 [ \q 1
- 20 20
] § i 1
i i 557 X 152020 | ]
25 — 25
a i §5-8 X 18-22.21 ’
- 30 Boring Terminated at 30 Feet. 30
- 4 Ground water level measured at 4.1 feet after 24 hours. - E o E
<t 4 L 4 L _
O
3 b -3 - - f= -4
at J L 4 L §
§~ 35 35.0 35
St | L J L N
=
al ] X ] L ]
]
] - b= - - -
2 J
< _ L _ L i
z
< 40 — -40.0 — 40
= . L 4 5 4
<}
oL _4 - - - .
i
1 4 i i i -
St . - . - 4
aL 45 450
: 0 10 20 30 40 50 60 70 80 90 100
DRILLER:  Mid-Atlantic Drilling, Inc. ' o .
DU CMEge e e 'SOIL TEST BORING RECORD
METHOD:  Mud Rotary P S
gg;igxl(/; g:\FETY HAMMER BORING NO:  B-6
: PROJECT: EPPS-1 Site
Williamsburg County, South Carolina
DRILLED: December 30, 2003
SEE KEY SHEET FOR EXPLANATION OF SYMBOLS (_PROJECT No: 6671-03-0184.02.04 PAGE | OF 1

AND ABBREVIATIONS USED ABOVE.

ZMACTEC







Site Certification for the
Williamsburg Cooperative Commerce Centre South
In Williamsburg County, South Carolina

Attachment 24

Geotechnical Study

Report of Preliminary Geotechnical Assessment for
Williamsburg County Industrial Park



PRELIMINARY GEOTECHNICAL ASSESSMENT

SOUTH CAROLINA DEPARTMENT OF COMMERCE

PROPOSED WILLIAMSBURG COUNTY
INDUSTRIAL PARK
KINGSTREE, SOUTH CAROLINA

S&ME PROJECT NO. 1614-97-247

Prepared For:

South Carolina Department of Commerce
Post Office Box 927
Columbia, South Carolina 29202

Prepared By:

S&ME, Inc.
400 Northeast Dr. Suite A
Columbia, South Caroljna 29203

June 24, 1997
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June 24, 1997

Mr. Hilton McGill

Williamsburg County Economic Development Corporation
Post Office Box 1132
Kingstree, South Carolina 29556

Reference:  Preliminary Geotechnical Assessment
Proposed Industrial Park
Kingstree, South Carolina
S&ME Project No. 1614-97-247

Dear Mr. Clawson:

We are pleased to present our report of the preliminary geotechnical assessment and our rec-
ommendations for the above site. A boundary survey and additional project information was
provided by Williamsburg County’s Economic Developer, F. Hilton McGill, Jr. It is our un-
derstanding that this is only a preliminary study to determine general soil stratigraphy and
constructability of the site.

PROJECT INFORMATION

The proposed industrial park site is located along the western side of US Highway 52
approximately 2 miles north of the town of Kingstree, South Carolina. Information provided
to us indicates that the proposed industrial park contains a total of 235 acres with
approximately 150 acres available for development. Ten individual parcels of varying

acreage are proposed within the park for light industrial development.



Preliminary Geotechnical Assessment S&ME Project No, 1814-87-247
Proposed Williamsburg County Industrial Park ‘ June ,1997

A speculative building is being considered for Parcel 2 located within the southwestern comer
of the park. We have assumed maximum wall and column loads of 2 kips per linear foot and
50 Kips, respectively. The proposed building will likely have finished floor elevations near

existing grades.
WORK AT THE SITE

We generally followed the approach described in our proposal 1614-0338-97. On May 13 and
14, 1997, our staff was present on-site. Using the provided plan, we performed fhe following
main tasks:

¢ Observed topography, surface soils and ground cover in accessible areas.

e Laid out soil borings by rough measurement from site features. The rough boring location
plan in Figure 1 indicates very approximate locations. Elevations shown on the boring logs
were estimated from USGS topographic maps and should be considered approximate.

* Advanced 3 soil test borings to 25 feet by mechanical auger. We conducted Standard
penetration tests at 2.5 to 5 ft, intervals to estimate soil consistency and recover disturbed
soil samples. Boring SB-Olwas converted to a temporary groundwater monitoring well
(TMW-04). Three additional temporary monitoring wells were also installed on-site for
environmental sampling of groundwater.

- Recovered soil samples were classified in the field and representative portions of the samples
placed in glass jars. Samples and field logs were returned to our laboratory the next day for
further study. Our field crew also measured ground water levels when encountered in borings.
Where feasible, measurements were repeated at least 24 hours later. The attached boring logs

present soil descriptions and penetration data.



Preliminary Geotechnical Assessment S&ME Project No. 1614-97-247
Proposed Williamsburg County Industrial Park June ,1897

CONDITIONS AT THE SITE

Surface relief on the site is less than 5 feet. Surface conditions we observed at the time of our

exploration are summarized below:

* Topography - relatively flat with very gentle grade toward the west.

* Ground Cover - planted row crops are currently growing on-site. At the time of our
reconnaissance, the site surface consisted of cultivated soils. Wooded wetland areas are
located along the western boundary of the site.

 Surface Soils - very loose to loose cultivated silty sands. Topsoil thicknesses were generally
6 to 10 inches. The USDA Soil Survey Map shows Eulonia, Goldsboro, and Yemassee
Series soils in the proposed industrial park area. The three soil series are relatively similar in
soil composition consisting of nearly 1 foot of loamy sands underlain by silty sands, clayey
sands, and clay loam. These soils are moderately well drained, moderately permeable soils
formed in loamy marine sediment. The site soils are indicated as having a perched high
water table of 1 to 3 feet during seasonally wet months which would likely be a major
geotechnical consideration to site development.

o Surface Water - none observed on-site within the non-wetland aress.

INTERPRETED SOIL PROFILE

The strata encountered consisted of residual soils of the Middle South Carolina Coastal Plain.
These soils were generally very loose to medium dense silty sands or clayey sands with standard
penetration test (SPT) N-values ranging from 2 to 29 blows per foot and 2 mean N-value of 9
blows per foot in the upper 5 feet. The upper stratum of silty and clayey sands is underlain by
very loose to mediﬁm dense saturated poorly graded sand to depths of 17 to 25 feet with N-
values of 3 to 17 blows per foot. Borings SB-01 and SB-03 encountered a stratum of silty sands
at depths of 17 to 18 feet which extended to depths of 23 to 25 feet,



Preliminary Geotechnical Assesgment S&ME Project No. 1614-97-247
Proposed Williamsburg County Industrial Park June ,1997

GROUND WATER

Ground water was encountered in each of the 3 borings. Ground water depths at time of drilling

ranged from 3 to 5.5 feet below the existing ground surface. Groundwater depths measured in
the 4 monitoring wells installed on-site ranged from 3.1 to 4.8 feet below ground surface.

Fluctuations in ground water elevation will often occur with rainfall variation, construction
activities, surface runoff, and other factors. The potential exists for perched ground water at
clevations higher than those encountered during our investigation. However, strategic

placement of ditches will help to lower the gfound water on-site during construction.
RECOMMENDATIONS FOR SITE CONSTRUCTION

Based on the limited information obtained, the soil profile encountered will likely be suitable for
the proposed development. Shallow foundations appear feasible for support of the proposed

structure with little risk of excessive settlement, provided recommendations below are followed.

1. Topsoil (cultivated soil) should be stripped and wasted outside building and pavement areas.
Topsoil thicknesses observed at boring locations were typically 6 to 10 inches. Soils at the
surface have likely been disturbed by past plowing to depths of up to 2 feet.

2. The site surface soils appear suitable for use as structural fill; however, moisture adjustment
will likely be required to achieve a high degree of compaction. The soil samples collected
from the 3 borings appeared to be at or above their optimum moisture content. The only
source of on-site fill material will likely be from excavations for possible storm water
detention basins given the flat surface relief throughout the site. The suitability of all fill
soils, on-site or borrow, should be verified by appropriate laboratory testing prior to use.

3. Excavations below 3 feet depth will likely encounter ground water. Dewatering methods
such as Jocal sumps, ditching, and ‘french’ drains may be necessary to maintain ground
water levels below desired excavation base levels. Elevating individual building sites with
fill would help to raise excavation base levels above the high water table and avoid
dewatering. Truck docks, if depressed below ground level, should be maintained at least 1
foot above the water table unless provided with suitable gravity drains or sumps.

5.
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4. Based on our widely spaced borings a net bearing pressure of 3000 psf is likely available for
individual spread footings or wall footings bearing on residual soils. To reduce the potential
for local punching shear minimum individual spread footing and wall footing widths should
be at least 24 and 16 inches, respectively, with a minimum embedment of 18 inches.

RECOMMENDATIONS FOR ADDITIONAL WORK

Our borings to date are widely spaced and of minimal quantity for the site area available for
development. The borings were intended to gain very general data regarding site soil
stratification and the suitability of the site soils for light industrial development. We recommend
that additional borings be performed in Parcel 2 once the final conﬁgﬁration and location of the
speculative building have been determined. Borings should also be performed within proposed
building footprints of each of the individual parcels.

LIMITATIONS OF REPORT

This report has been prepared in accordance with generally accepted geotechnical engineering
practice for specific application to this project. The conclusions and recommendations in this
report are based on the applicable standards of our practice in this geographic area at the time

this report was prepared. No other warranty, express or implied, is made.

The analyses and recommendations submitted herein are based, in part, upon the vary pre-
liminary data obtained from the subsurface exploration. If variations become evident in the
course of further exploration, then we will re-evaluate the recommendations of this report. In
the event that any changes in the nature, design, or location of the building are planned, the
conclusions and recommendations contained in this report will not be considered valid upless
the changes are reviewed and conclusions modified or verified in writing by the submitting

engineers.
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Assessment of site environmental conditions; sampling of soils, ground water or other materials
for environmental contaminants; identification of jurisdictional wetlands, rare or endangered
species, geological hazards or potential air quality and noise impacts was beyond the scope of
this project.

CLOSURE
We appreciate the opportunity to work with the South Carolina Department of Commerce by

providing the geotechnical engineering services for this project. Should any questions arise

regarding information presented in this report or when we may be of further assistance, please

contact us.

Sincerely,

S&ME, Inc.

Dreher Whetstone - JohnC. Lessley, P.E.
Staff Professional Chief Engineer



FIELD TESTING PROCEDURES

TEST BORINGS

All borings and sampling were conducted in accordance with ASTM designation D-1586.
Initially, the borings were advanced by either mechanically augering or wash boring through
the soils. When necessary, a heavy drilling fluid is used below the water table to stabilize the
sides and bottom of the drill hole. At regular intervals, soil samples were obtained with a
standard 1.4 inch I.D., 2-inch O.D., split-barrel samples. The sampler was first seated 6
inches to penetrate any loose cuttings and then driven an additional foot with blows of a 140-
pound hammer falling 30 inches. The number of hammer blows required to drive the sampler
the final foot is designated the “standard penetration resistance”. The penetration resistance,
when evaluated, is an index to the soil strength and compressibility.

WATER LEVEL READINGS

Water table readings are normally taken in conjunction with borings and are recorded on the
Test Boring Records. These readings indicate the approximate location of the hydrostatic
water table at the time of our field exploration. The groundwater table may be dependent
upon the amount of precipitation at the site during a particular period of time. Fluctuations in
the water table should also be expected with variations in surface run-off, evaporation and
other factors.

Occasionally the boreholes will cave-in, preventing the water level readings from being ob-
tained or trapping drilling water above the cave-in zone. The cave-in depth is measured and
recorded on the Test Boring Records. Water Level readings taken during the field operations
do not provide information on the long-term fluctuations of the water table. When this infor-
mation is required, piezometers are necessary to prevent the boreholes from caving.



0N 3HNA - 18- : : . ) i} < A
z HN ~u— Llre-16-rigi HIAWAN g0 me_\:\ummm Z”““M Mﬁ.m _mexmn i S >=mudn.v_mw E WIS Aske E pues Am E
JWES | WX P e ] wes [ e B
NMOHS 5V :37v2S
p KB A |/ pues 4aAgn <) posdo |
INOISTATY oy paed ] =0 fpues 2 'y ]
. 1334 - 3NIT13SVa M3IA _
{0'0£2) : (0=}
002 00l 9
| _ 52
(¢
{(as) anvs A
{ = S —_— [ —GE
/.q:. R S .......
o ettty e -
I.I.Allf P | m
¢ M WS) anvs >.F|=w, - — 5 L m
- =
) (dS) aNvs ¢ e
- ey
)
. P 8 B S R
n ..‘.. - - — — \\‘\M.WV.\H«J. |
8 [H{2 T — = = T s 741 F% 0T
: || (Ws) aNvs ALTIS —- (0S) ANVS AJAV1D 7]y L
= i g B
£ -85
. 4
MNOSdO0L - o
-
01
—§1
—0B

d71140Hd 110S

ey

PP JR——— Ty




| TV,

WEHSASLUW ) LOUNTY LiNGuUstriai rPark

Wilamaburg Co.. SC TEST BORING RECORD SB-01
PROJECT NO,:  /814=87=247 ELEVATION: 80.0 Ground Surfsce | NOTES:
LOGEED BY: oow BORING DEPTH: 25 FEET
OATE DRILLED: 5/13/87 WATER LEVEL: 55 @ TOS
DRILLING METHOX  3.25" H.S.A, DAILL RIG:  CME-55
1E = % ® = 'EE gl y | - Standard Penetration Test Data
e =5 i & $ u
g E ciz S Sail Descriptlan 2 s g % § (Blows/1t) =
© v 10 30 50 7084
] Topsoll, 8 Inches Va
-V/ CLAYEY SAND (SC) ; mostiy fine to . N
_/ medium sand, little medium plasticity fines, /\ < 8
/—\ molst, loose, tan. \
5 / CLAYEY SAND (SC); mostly fine to N 65.0
A/ . 17
_4’// medium sands, some medium plasticlty ¥ N
“ fines, molst, medium dense, motiled gray,
+ tan, and red.
Ps 29
— mostly fine sand, littie low plasticiy
40 \ fines. /— N
.1 SAND (SP-SM): mostiy fine sand. 50.0 J .
o saturated, medium dense to very loose, /
. tan.
15— - N 45,0 3
i SILTY SAND (SM) : mostly fine sand, \\
J little low plasticity tines, moist, very N
R dense, dark gray. @ \\\
20— 40.0 e 50/4"
25 M 35.0 5Q/8"
] -Boring Terminated.
.{
30— 0.0
KU 25 0

Foge :lotl

Environmental Services
Engineuring # Tesling
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i WRiemsdurg Co., SC : TEST BORING RECORD SB-02
“FROJECT NO.: /814-87-247 ELEVATION: 80.0 Ground Swisce |NQTES:
L LOGEEDBY:  OooW BORING DEPTH: 25 FEET
J DATE DRILLED: &//3/87 WATER LEVEL: 3'€ 108
DRILLING NETHO:  3.25"H4.S.A. DRILL HIG: CME-55
CEolRo =Ehw > Standard Penetratian Test Date
B E Sall Description 384 % & Blowa/ 1) >
s3]
i v 10 30 50 7040
1 ) Topsoll, 10 Inches P
; -/ CLAYEY SAND (SC) : mostly tine sand,
o ///V some medlum plasticity fines, molst, ioose \v4
1 / to medium dense, mottied tan, red, and . -
. / gray. @
_ 5~% — 1 56,0 ¥
. ;i N
O4 P
s SAND (SP) : mostly fine to medium sand, /
£, .-, saturated, loose to very ioose, tan to N /]
‘ S gray. 50.0

\d

o
| -
=

. 45.0
N K
1
)
c Q0= L - 4Q.0
] m
25 36.0 +
o Boring Terminated.
l"m -y V
i
i
30— 0.0
1
3 o
. J
I 8.0
l 3V

Fage :1al 1t

SEME

Environmental Services
Engineering # Testing




T YNV ey TITTHSINEW W W WWWIINT ATNWeNMN IU VFOIT N

Wikemsburg Co., SC TEST BORING RECORD SB-03
PROJECT NO.:  16/4-87-247 ELEVATION: 60.0 Ground Surfsce |NOTES:
LOGGED BY: opw BORING DEPTH: 25 FEET
DATE DRILLED: 5/14/87 WATER LEVEL: 55'8 To8
DRILLING METHOD:  3.26" H.S.A. DRILL RIG: CME-55
|43
E = g b3 Sall Description z EE g g > Standard Penetratian Tast Data w
B7E ds8kylz | 4 (Blaws/1t) &
“n 10 30 50 7084

Topsoll, 8 Inches Ya

4.4-{] SILTY SAND (SM): mostly tine sand,
e some non—plastic fines, wet, very loose
to medium dense, gray.

§5.0

SAND (SP) : mostly fine to medium sand,
. saturated, medium dense to very loose,

-] aray to tan, 50.0 /

X XX

o
[
=

45.0
i
17 SILTY SAND (SM): mostly fine sand,
little non—-plastic fines, saturated, very m
20— loose, dark gray. 40.0
1 "SAND (SP) : mostly fine to medium sand,
r.- saturaied, loose, tan. M
2 26.0 &
] Boring Terminated.
30 30.0
{35 95.0

FPage :1of 1

Envircnmental Services
Engirneering # Testing
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