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1. Purpose

The purpose of the Feasibility Study for the Princeville Flood Risk Management project is to
assess the flooding problems in the Town of Princeville, and address associated flood risk
alternatives for the town, as well as reduce flood risk for the Town of Princeville to the minimum
level intended by the authorized Section 205 project. The present project has gaps (low
elevation areas) that permit flood waters at elevations below the 1% (0.01 probability of
exceedance) flood level to inundate portions of Princeville that were intended to be protected by
the original project.

The purpose of the Geotechnical Appendix is to present the results of the subsurface
investigations and required analyses using current levee criteria (U.S. Army Corps of Engineers
Engineering Manual (EM) 1110-2-1913), as well as to reflect the determination of geotechnical
requirements for a plan to reduce flood risk to the Town of Princeville.

2. General

The existing levee system is located on the western, southwestern, and northern sides of the
Town of Princeville and was constructed in 1964 by the US Army Corps of Engineers. The
existing levees are constructed of sandy soils with side slopes at 3H to 1V on the riverside and
2.5 Hto 1V on the landside. The levee system’s purpose is to provide Princeville with
protection from flooding by the Tar River. It was overtopped by flooding associated with
Hurricane Floyd in 1999. Water also flowed around the northern and southern ends of the levee
causing millions of dollars in damages. Additionally, several locations along the levee were
damaged by erosion due to overtopping, as shown in Figure 1. Damaged areas of the levee
were repaired to a condition similar to that of the pre-flood condition. This study identifies
alternatives that would provide Princeville flood protection with a minimum of a 77% chance of
not being exceeded by the 1% annual flood event. The Tentatively Selected Plan (TSP) will
require the addition of flap gates at ungated culverts at twelve (12) locations, addressing a low
spot in the existing embankment height of U.S. Highway 64, addressing the existing U.S.
Highway 33 underpass through which flood flows can enter the Town, and construction of levee
segments along specific locations along Highway 258, NC-111, and Shiloh Farms Road, to
prevent overtopping. It will also include interior drainage features, and non-structural measures
to maximize flood risk reduction. Several alternatives for these revisions are identified in this
Feasibility Report. The final plan will be evaluated using additional subsurface investigations,
slope stability analyses, and the seepage analyses during the Pre-Construction, Engineering,
and Design (PED) phase.

Both the existing and proposed project incorporate portions of the US Highway 64 embankment
as part of the flood damage reduction system. The highway embankment performed well during
the Hurricane Floyd flood event. Although overtopping occurred along a portion of the Highway
64, the embankment was not breached. After Hurricane Floyd, the highway embankment
required only minimal repairs to erosion by the North Carolina Department of Transportation
(NCDOT). Although the US 64 highway embankment performed well, the Federal Department
of Transportation (FDOT) and Federal Highway Administration (FHWA) have determined that
any highway or railroad embankment incorporated into a flood reduction levee system must
meet the same design requirements as other portions of the earth levee system. This decision
is due to the recent poor performance of other highway embankments that serve as levees in
the Midwest.
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The earthen levee sections (non-highway) of the existing project were constructed in 1964.
Currently, no original design calculations have been located. The original foundation and
borrow area material information are available for this earth embankment flood reduction levee
(CS-1 through CS-40, see Attachment 2); however, there are no as-built drawings or reports
that indicate where the borrow source was located or what level of compaction was obtained
during construction. Historically, the levee has performed well, though during Hurricane Floyd
overtopping caused erosion at some locations due to the sandy material from which this levee
was constructed.

3. Subsurface Investigation Methods

Subsurface investigative methods utilized conventional and widely accepted sampling practices.
These methods include Standard Penetration Tests (SPT), Cone Penetration Tests (CPT),
Direct Push sampling, and hand auger sampling techniques. Bulk samples were obtained from
the borrow area by hand shovel. All samples were visually field classified in accordance with
the Unified Soils Classification System (USCS) as required in the US Army Corps of Engineers
(USACE) Manual 1110-1-1804.

The SPT is a widely accepted test method of in situ testing of foundation soils (ASTM D 1586).
A 2-foot long, 2-inch O.D. split-barrel sampler attached to the end of a string of drilling rods is
driven 18 inches into the ground by successive blows of a 140-pound hammer freely dropping
30 inches. The number of blows needed for each 6 inches of penetration is recorded. The sum
of the blows required for penetration of the second and third 6-inch increments of penetration
constitutes the test result or N-value. After the test, the sampler is extracted from the ground
and opened to allow visual examination and classification of the retained soil sample. The test
holes are advanced to the test depths by rotary drilling with a cutting bit, using circulating fluid to
remove the cuttings and hold the fine grains in suspension. The circulating fluid, which is a
bentonitic drilling mud, is also used to keep the hole open below the water table by maintaining
an excess hydrostatic pressure inside the hole. In some soil deposits, particularly highly
pervious ones, NX-size flush-coupled casing must be driven to just above the testing depth to
keep the hole open and/or prevent the loss of circulating fluid.

The CPT is also a widely accepted test method of in situ testing of foundation soils (ASTM D
3441). An instrumented conical shaped probe (usually 10 to 15 centimeters in diameter) is
pushed into a soil deposit at a controlled rate of 1 to 2 cm/sec. Output quantities for both sleeve
friction and tip resistance are simultaneously recorded in units of tons per square foot per foot of
depth. In addition, dissipation of excess pore water pressure or seismic shear wave velocities
can be recorded at discrete depth locations. This testing method is useful in determining the
delineation of soil stratigraphy.

Direct Push borings are taken with hydraulically powered equipment, which applies static and
dynamic percussion forces to a soil probing hammer. The soil particles are rearranged by the
application of weight and percussion to advance the probe further into the ground. Once the
probe reaches the desired depth or refusal, the probe is removed and the sample is recovered
in a plastic cylinder.

3.1 Previous Subsurface Investigations in 1964, 1965, & 2000

Several previous subsurface investigations were: (1) subsurface investigation performed by the
Savannah District / Mobile Drill Crew in 1964; (2) a preliminary geotechnical investigation by
Froehling and Robertson, Inc in 1965; and (3) an adjunct draft geotechnical report prepared by
Titan Atlantic Group, Inc in 2000. All boring logs and lab data are included in Attachments 2
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and 3, respectively. These reports describe subsurface soil conditions encountered during
various field and laboratory investigations at locations along the existing levee and borrow
areas. Previous field investigations/testing included drilling and SPT (ASTM D 1586), Soils
Classification (ASTM D 2487), Grain Size Distribution (ASTM D 422), Standard Proctor (ASTM
D 698), and Atterberg Limits (ASTM D 4318).

Thirty eight SPT borings were taken along the existing levee alignment by the Savannah District
in 1964. See Figure 2 for the boring locations. The depth of these borings ranged between 20
and 30 feet below ground surface (BGS). Samples taken from these borings were visually
classified in the field and no laboratory soil testing was performed. The types of soils
encountered along the existing levee (Dike A, paralleling the Tar River) consisted primarily of
clean and silty sands. Several of the borings revealed a layer of fat clay (CH) which was usually
encountered between 10 to 20 feet BGS. The presence of CH material beneath a proposed
embankment could be problematic for stability and settlement, however; the SPT blow count of
nearly all of this clay was exceedingly high, (25 to 60) indicating that this material was very stiff
and probably consolidated. No evidence of instability or settlement has been noted along the
existing levee during Routine or Periodic Inspections.

Repairs were made in 2000 to the eroded areas of the levee by USACE (Figure 1). Four
samples from the borrow area were sent to Froehling & Robertson, Inc. for testing. These
include Gradation Size Distribution (ASTM D 422), Standard Proctor (ASTM D 698), Atterberg
Limits (ASTM D 4318), Moisture Content (ASTM D 2216), and Soils Classification (ASTM D
2487). As part of the repair project, Titan Atlantic Group performed Field Density Tests (ASTM
D 1556) as a back check of the repaired structural fill.

3.2 Recent Subsurface Investigations (2006 & 2009)

3.2.1 Levee Investigations

In 2006, the Wilmington District performed a subsurface investigation along the entire existing
Princeville levee and the proposed extension of the levee to the northeast (Figure 2). A drill rig
and crew from the Savannah District were utilized for this purpose. The drill rig could not access
the proposed borrow area and changes were made to the tentatively selected plan after drilling
operations were completed. As a result, complete subsurface investigation along the entire
levee alignment was not accomplished and the resulting data do not include the entire
tentatively selected plan (TSP).

Eleven SPT borings were taken along Section B and the proposed northeast extension. These
range in depth from 15 to 31 feet BGS (Table 1). The boring logs show interbedded sand layers,
consisting of silty sands, clayey sands and poorly graded sands. Fat clay (CH) was encountered
11 to 15 feet BGS at three locations (PFR-06-SS-13, PFR-06-SS-14, & PFR-06-SS-21). At the
boring location PFR-06-SS-19, fat clay (CH) was encountered at 2 feet BGS.

Seven Direct Push borings were taken along Section B and the proposed northeast extension
(PFR-06-GP-02, 03, 04, 05, 06, 15, & 16), four of which were taken in roadways, ranging in
depth from 15.5 to 30 feet BGS (Table 1). The boring logs indicate a significant presence of
poorly-graded sands, clayey sands and silty sands. Fine-grained soils, such as lean silts and
sandy lean clays, were also encountered. Fat clay (CH) was encountered at two of these
borings.
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Four combination core/SPT borings were taken on Highway 258 and Shiloh Farm Road. The
depths of these borings were approximately 3 to 4 feet BGS. A few inches of asphalt/concrete
were cored and the underlying silty and clayey sands were sampled with a splitspoon.

Seven CPT'’s were performed to corroborate the SPT and Direct Push borings results. They
appear to correlate well to the companion borings.

A field exploration program was conducted by the Wilmington District of USACE on April 14 -
18, 2009. Nineteen SPT holes were advanced to total depths ranging from 15 to 30 feet BGS.
Eleven borings were drilled in the existing levee areas, three borings were drilled in the vicinity
of Highway 64, and five borings were drilled in the newly proposed borrow area. See Figures 3
through 6 for the locations of the borings. Two hundred fifty samples obtained from the
nineteen SPT borings were delivered by USACE to Ardaman & Associates, Inc. in Orlando,
Florida for laboratory testing. In addition, three boxes of soil samples obtained from the
proposed borrow area were also tested. Table 1 summarizes the field exploration conducted in
2009.

Based on the subsurface information, clean, pervious sands inter-bedded with layers of silty and
clayey sands exist in the study area, especially in close proximity to the river. Further from the
river, layers containing higher percentages of fine-grained soils may be expected. A moderately
stiff layer of fat clay (CH) several feet beneath the surface is revealed in some of the borings
and may be present beneath most of the study area. Correlation of subsurface layers from one
boring to another is not readily apparent due to the inter-bedded nature of the river sediments.
For seepage and stability analyses, assumed subsurface conditions were based on the nearest
borings.

3.2.2 Borrow Area Investigation

In 2006, four hand auger borings (A-1 thru A-4) were taken adjacent to the proposed borrow
area, a heavily wooded area on the southeastern side of town (Figure 2). These borings were
intended to provide an indication of the types of soils that might exist inside the borrow area.
The depth of these borings ranged from 5.0 to 7.5 feet BGS. The types of soils (SP/SM, SP, SC,
CL, and SP/SC) found at these locations are considered suitable for levee construction.
However, due to land ownership and sufficient quantity issues, the borrow area was not
investigated further. A new borrow area was proposed and investigated in 2009.

In 2009, five SPT borings (PD-BP-BA-1 through PD-BP-BA-5) were taken in the newly proposed
borrow area, located north of the intersection of US Highway 64 and County Road 1524. The
proposed borrow area is approximately 5 miles east of Princeville at the Sauerborn Property
(Figure 6). In addition to the SPT samples, three boxed samples were obtained from the borrow
area and shipped for laboratory testing. The boxed samples were labeled Box 1, Box 2 and Box
3, respectively. Borings taken from the site indicated the water table is approximately eight feet
BGS. Quantities of available suitable borrow material may be limited due to the depth of the
water table. The available borrow material available for levee construction has not been
guantified.
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4. Laboratory Testing Results

4.1 Levee Index Testing Results

Visual classification of the 67 soil samples taken in 2009 was performed in accordance with
ASTM Standard D 2488 on representative portions of each soil sample. Unified soil
classification was performed on selected soil samples in accordance with ASTM D 2847.

Moisture content determinations were performed in accordance with ASTM Standard D 2216 on
representative portions of selected soil samples oven dried at 110° C.

The patrticle size distributions of soils samples were determined using mechanical sieving test
methods in general accordance with ASTM Standard D 422.

Liquid and plastic limit measurements were performed on soils samples in general accordance
with ASTM Standard D 4318 (Method A).

Based on the results of boreholes PDP-BP-SS-5, PD-BP-SS-8 AND PD-BP-SS-11, the
following are the range of soil and parameters for the encountered soils:

Soil Description: Loose sand (SP) to Clayey sand (SC)
Saturated Unit Weight (pcf): 120-125
@’ (degrees): 28-30

Soil Description: Medium dense to dense silty sand (SM) to clayey sand (SC)
Saturated Unit Weight (pcf): 125-135
@’ (degrees): 33-36

Soil Description: Stiff Clay
Saturated Unit Weight (pcf): 130-135
Cohesion (psf): 1000-2000

Based on the results of boreholes PD-BP-SS-3, PD-BP-SS-7 AND PD-BP-SS-10, the following
are the range of soil and parameters for the encountered soails:

Soil Description: Stiff Clay
Saturated Unit Weight (pcf): 120-125
Cohesion (psf): 1000-2000

Soil Description: Medium dense to dense sand (SP), sand with clay (SP-SC), and
clayey sand (SC)

Saturated Unit Weight (pcf): 120-125

@’ (degrees): 31-35

Soil Description: Very loose to medium dense silty sand (SM) and clayey sand (SC)
Saturated Unit Weight (pcf): 120-135
@’ (degrees): 29-35

Soil Description: Medium stiff to stiff clay (CL)
Saturated Unit Weight (pcf): 130-135
Cohesion (psf): 1000

Soil Description: Medium dense silty sand (SM), and clayey sand (SC)
Saturated Unit Weight (pcf): 125-135
@’ (degrees): 31-34
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Based on the results of boreholes PD-BP-SS-4, PD-BP-SS-6 AND PD-BP-SS-9, the following
are the range of soil and parameters for the encountered soils:

Soil Description: Loose to medium dense silty sand (SM), and clayey sand (SC)
Saturated Unit Weight (pcf): 120-125
@’ (degrees): 30-34

Soil Description: Very loose to silty sand (SM), and clayey sand (SC)
Saturated Unit Weight (pcf): 120-125
@’ (degrees): 29-31

Soil Description: Very stiff clay
Saturated Unit Weight (pcf): 125-135
Cohesion (psf): 1000-2000

Based on the results of boreholes PD-BP-SS-1, PD-BP-SS-2, the following are the range of soil
and parameters for the encountered soils:

Soil Description: Loose to medium dense clayey sands (SC)
Saturated Unit Weight (pcf): 115-120
@’ (degrees): 30-31

Soil Description: Loose to dense sands (SM), and clayey sands (SC)
Saturated Unit Weight (pcf): 120-125
@’ (degrees): 30-35

Soil Description: Loose to medium dense sands (SP) and sands with clay (SP- SC)
Saturated Unit Weight (pcf): 120-135
@’ (degrees): 30-32

Based on the results of boreholes PD-BP-64-1 through PD-BP-64-3 in the vicinity of US
HIGHWAY 64, the following are the range of soil and parameters for the encountered soils:

Soil Description: Loose to medium dense silty sands (SM) and clayey sands (SC)
Saturated Unit Weight (pcf): 120-125
@’ (degrees): 30-33

Soil Description: Very loose to loose sands (SP)
Saturated Unit Weight (pcf): 115-120
@’ (degrees): 29-31

Soil Description: Medium dense to dense clayey sands (SC)
Saturated Unit Weight (pcf): 125-135
@’ (degrees): 31-35

Soil Description: Hard clay (CL)
Saturated Unit Weight (pcf): 124-135
Cohesion (psf): 4000-6000

Results of the laboratory testing are provided in Table 2 and Attachment 3, B-39.
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4.2 Borrow Area Testing Results

Compaction tests were performed on samples from each of the three boxes using the Standard
Proctor method in general accordance with ASTM Standard D 698. The results of the
compaction tests are presented in Table 3.

Six constant-head permeability tests were performed in the laboratory on borrow area samples,
two tests from each box. Prior to testing, the specimens were compacted in rubber molds to a
dry density equivalent to or greater than 95 percent of the Standard Proctor dry density value
obtained for each box sample during the compaction tests. Table 4 summarizes the results of
the laboratory permeability tests.

A total of nine direct shear tests were performed on samples from the three boxes. Three tests
were performed on samples from each box with varying normal stress. The direct shear tests
were performed to determine the shear strength parameters, ¢’ and ¢', of the samples. The
results of the direct shear tests are presented in Table 5.

Based on the results of the borings, the following are the range of soil parameters for the
encountered soils:

Soil Description: Very loose to loose sand (SP), sand with clay (SP-SC), silty sand (SM), and
clayey sand (SC)

Moist Unit Weight (pcf): 103-107
Saturated Unit Weight (pcf): 115-120
@’ (degrees): 29-30

Results of the laboratory testing are provided in Attachment 3.
5. Seepage Analysis

5.1 SEEP/W°

Steady-state seepage analysis was performed using GeoStudio’s SEEP/W®, a two dimensional
finite element modeling program. Seepage analyses were performed to verify that the existing
levee meets the current levee safety criteria with regard to seepage exit gradients. The phreatic
surface and pore-pressure distribution was modeled for the 0.01 probability of exceedance (1%
chance of exceedance) flood events within the levee. Levee cross sections were developed
using subsurface data, 2001 breach repair as-builts and current Light Detecting and Ranging
(LIDAR) data, then converted to finite element meshes. Hydraulic conductivity functions were
defined, boundary conditions were applied, and seepage conditions were predicted for various
riverside and landside water elevations.

SEEP/W® provides values for the resultant seepage gradients. However, it only provides
gradient information across an individual element. The View Element Information is appropriate
for evaluating exit gradients for the case when there is no surface blanket. If the soil profile can
be idealized with a top blanket of uniform thickness overlying a foundation layer of uniform
thickness and seepage flow is assumed to be horizontal in the foundation and vertical in the
blanket, then simple blanket theory equations can be used. The provided design criteria for
allowable seepage gradients of 0.3 and 0.8 were developed primarily for blanket materials with
a unit weight of approximately 115 pounds per cubic foot (pcf), and that factors of safety for
piping and uplift vary significantly depending on the unit weight of soils (Engineering Technical
Letter (ETL) 1110-2-569). Determining gradients and factors of safety for piping and uplift are
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different depending on whether or not there is a surface blanket of less pervious materials (clay,
silt or peat) overlying more pervious materials (sand, gravel or pervious rock). EM 1110-2-1913
provides design criteria in terms of allowable seepage gradients.

5.2 Seepage Analysis Assumptions and Input Parameters

For the preliminary designs, the levee profiles were modeled from the 2001 Princeville Levee
as-builts and current LIDAR data. The as-built drawings were from the 2000 Princeville Levee
re-build after the Hurricane Floyd event damaged portions of the levee. Critical and non-critical
sections of the levee were based on areas that were overtopped and damaged during the
Hurricane Floyd flood event. Critical sections are areas where overtopping occurred. Non-critical
sections are areas where no overtopping occurred (Figure 1).

The Princeville levee system, constructed with available material (SC or SP-SC) from local
borrow areas, is considered to be an urban levee. Foundation assumptions are based on worst
case scenarios from the available soil borings and lab testing data. Typical foundation geology
is presented in Figure 8. It is assumed that the levee system is non-homogeneous, with a
maximum height of approximately 9 ft. The crest of the levee system ranges from 9 to 12 feet
wide. The seepage model follows steady-state conditions, with water surface elevations
(headwater) at the crest of the levee system.

Four design profiles of the existing levee were created to analyze seepage and stability. The
four profiles analyzed are listed below:

Station 32+00: Identified as a critical section, the levee is approximately 9 feet high with a
top elevation of 49.0 feet. The levee has a 10-ft crest width. The side slopes for this
section is 2.5 H to 1 V for the landside and 3.0 H to 1 V for the riverside. The riverside
water elevation used in the analysis is 48 ft. The soil profile characteristics consist of loose
clayey sand underlain by medium dense to dense poorly graded sand.

Station 38+00: Identified as a non-critical section, the levee is approximately 9 feet high
with a top elevation of 49.0 feet. The levee has a 10-ft crest width. The side slopes for this
section is 2.5 H to 1.0 V for the landside and 3.0 H to 1.0 V for the riverside. The soil profile
characteristics consist of medium to dense poorly graded sand with clay, underlain by very
loose to medium dense lean clay.

Station 40+00: Identified as a critical section, the levee is approximately 9 feet high with a
top elevation of 49.0 feet. The levee has a 9-ft crest width. The side slopes for this section
is 2.5 Hto 1.0 V for the landside and 3.0 H to 1.0 V for the riverside. The soil profile
characteristics consist of loose to medium clayey sand underlain by very loose to loose
poorly graded sand.

Station 74+00: Identified as a critical section, the levee is approximately 15 feet high with a
top elevation of 49.0 feet. The levee has a 10-ft crest width. The side slopes for this
section is 2.5 H to 1.0 V for the landside and 3.0 H to 1.0 V for the riverside. The soil profile
characteristics consist of loose to medium dense clayey sand underlain by loose to dense
poorly graded sand sand.

SEEP/W® inputs consist of cross sectional geometry, hydraulic conductivity and boundary
conditions for the flow domain. Output results from SEEP/W® consist of phreatic surface, head
distribution, hydraulic gradient, flow directions and flow quantities within the flow domain.
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Each soil layer was assigned a vertical permeability (k,) value based on experience with soil
types and laboratory permeability tests. The horizontal coefficient of permeability (kn) of each
layer was assumed to be one to two times the vertical permeability.

5.3 Seepage Analysis Results

As determined by Seep/W®, the seepage pore water pressure within the levee was minor. The
phreatic surface exits near the landside toe of the slope at lower storm events, and farther up
the landside slope with higher storm events. The anticipated flood hydrograph was compared to
the seepage analysis to evaluate responses to pore water pressure and propagation of water
through the levee embankment. Lateral hydrostatic forces and seepage gradients within the
levee and underlying foundation indicate the overall stability of the existing levee is acceptable.
The results of the seepage analyses for each section are presented in Table 6 and Figures 9
through 12.

6. Stability Analyses
6.1 SLOPE/W°

Undrained slope stability analyses were performed using GeoStudio’s SLOPE/W®, a two
dimensional finite element modeling program. SLOPE/W®'s formulation is based on the general
limited equilibrium method, and uses an iteration scheme to find the critical slip surface and the
corresponding minimum factor of safety. The factors of safety for circular modes of failure were
calculated in the analyses. The method of analysis used to determine the factor of safety for
Clouter Creek DA is Spencer’s procedure (Spencer 1967, Wright 1970), which is the preferred
method of the USACE, per EM 1110-2-1902 Engineering and Design — Slope Stability.
Spencer’s procedure fully satisfies static equilibrium for each slice within the failure area. The
stability analyses were performed using the SLOPE/W® program with input from the SEEP/W®
program and soil parameters from the 2009 subsurface investigation laboratory analysis.

Rapid drawdown slope stability analyses were also performed using Spencer’s method in the
Geostudio’s SLOPE/W®. Stability analysis during rapid drawdown is an important consideration
in the design of embankment levees. During rapid drawdown, the stabilizing effect of the water
on the upstream face is lost, but the pore-water pressures within the embankment may remain
high. As a result, the stability of the upstream face of the levee can be much reduced.

6.1 Stability Analysis Results

The results of the steady seepage, undrained slope stability analyses for the existing levee
cross sections are presented in Table 7 and Figures 13 through 16. The minimum factors of
safety for the existing levee range from 1.50 to 1.79, which satisfies the minimum required factor
of safety of 1.4 as per EM 1110-2-1913.

The results of the rapid drawdown slope stability analyses for the existing levee cross sections
are presented in Table 7 and Figures 17 through 20. The minimum factors of safety for the
existing levee range from 1.07 to 1.42, satisfying the minimum required safety factor of 1.0 for
water levels unlikely to persist for a long period of time, as per EM 1110-2-1913.

7. Fragility Analysis

Seepage and stability analyses were performed using GeoStudio’s SEEP/W® and SLOPE/W®
programs. Utilizing previously identified critical sections, seepage and stability analyses were
performed at four different locations along the levee alignment. Critical sections were defined
as failure areas resulting from Hurricane Floyd in September 1999. These failures were a result
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of backward erosion due to the overtopping of the levee. Modeled cross-sections were
developed using subsurface data, the Princeville levee as-built drawings, and current LIDAR
topographic surveys. The as-built data was from the 2000 Princeville levee repair for the
damage sustained after Hurricane Floyd. The Princeville levee system was constructed with
available materials from borrow sources, which were predominately silty and clayey sand (SC or
SP-SC); soil parameters were based on laboratory analyses performed on the 2009 subsurface
investigation laboratory analysis. Foundation assumptions are based on assumed worst case
scenarios from the available soil borings and lab testing data.

The inputs used for generating the probability of failure [Pr(f)] at different water elevations will be
cross sectional geometry, hydraulic conductivity, undrained sheer strengths, and boundary
conditions. Undrained slope stability analyses for the cross section of the levee will be
performed using Spencer’s method in GeoStudio’s SLOPE/W®. SLOPE/W® uses an iteration
scheme to find the critical slip surface and the corresponding minimum factor of safety. The
factors of safety for sliding (block) and circular modes of failure will be calculated in the
analyses. Steady-state seepage analysis will be performed using GeoStudio’s SEEP/W®, a two
dimensional finite element modeling program. SEEP/W® results provide values for the resultant
seepage gradients.

The phreatic surface and pore-pressure distribution were modeled for every foot of head from
the toe of the levee to the top of the dike. The approximate height of the levee cross section
being modeled is 9 feet from natural ground (elevation 49 feet, NAVD88). Variables for stability
analysis modeling include the internal friction angle (®) and cohesion (c) for both the
embankment material and foundation material. Variables for seepage analysis include
coefficient of volumetric compressibility (Mv), and the ratio of vertical to horizontal hydraulic
conductivity (Ky/Kx). A standard deviation is then assigned to each variable (usually greater
deviation for lower valued variables, and lower deviation for higher valued variables). The
model is then recalculated changing one variable’s input parameter by the standard deviation
(higher and lower value). For the stability analysis, the four random variables will yield nine
different model runs at each foot of head. This includes the base model, as well as the
embankment friction angle, foundation friction angle, embankment cohesion, and foundation
cohesion each changed by one standard deviation both higher and lower. For through seepage
and underseepage, the two random variables will yield five different model runs at each foot of
head. This includes the base model, as well as coefficient of volumetric compressibility and
hydraulic conductivity ratio changed by one standard deviation both higher and lower. Each one
foot of head will produce twelve different model runs utilizing the GeoStudio’s program. For the
Princeville modeling effort, nine different water surface elevations will be analyzed, with an
expected number of model runs utilizing all random variables to be approximately 108.

The reliability function was then formulated for selected failure mechanisms and the constituting
failure modes. Once the output from SLOPE/W® and SEEP/W® is calculated (F.S., hydraulic
gradient), it is entered into an excel spreadsheet, which has pre-determined formulas for those
inputs (Figure 21). The probability of failure points (PFP) for different water elevations is then
generated. Levee reliability utilizing the probable failure point (PFP) at 85% and probable non-
failure point (PNP) of 15% is then determined. Once the results are calculated, they are
graphically plotted for a resulting fragility curve [Pr(f) -vs- water elevation] (Figure 22 & 23).

7.1 Fragility Analysis Results

Cross sections at Stations 32+00 and 74+00 were chosen to perform the fragility analysis. The
fragility analysis was performed for both embankment stability and embankment through-
seepage for both stations. The results for the embankment through-seepage indicate that the
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probability of failure remains at almost 0% for all loading conditions (0-9 feet) for both stations.
The fragility analysis for embankment stability indicates that the reliability of the levee decreases
with increases in water elevation. This function indicates the probability of structure failure
conditional upon loading. However, even with levee fully loaded, the probability of failure for the
embankment at STA 32+00 is 23.6% and is 24.8% for the embankment at STA 74+00.

These data are entered into the Hydraulic Engineering Center’s Flood Damage Analysis (HEC-
FDA) program with economic analyses following. ETL 1110-2-556 (Risk Based Analysis in
Geotechnical Engineering for Support of Planning Studies) provides guidance on risk informed
analysis in geotechnical engineering.

8. Settlement

Historical inspection data and boring logs do not indicate any significant settlement of the
existing levee. Additional borings along the selected alignment are needed for settlement
analysis. If the analysis indicates any settlement in the embankment or the foundation, the final
design will accommodate for this.

9. Earthquakes and Potential for Liquefaction

The Princeville levee project is in a seismic Zone 1 (least susceptible to earthquakes), therefore;
earthquake loadings were not considered in analyzing the stability of the levee. Also, the
probability of an earthquake coinciding with periods of high water conditions is low. Earthquake
impacts on the levee and the potential for liquefaction are not evaluated in this study and will not
be required for the final design.

10. Geotechnical Investigations Deferred to PED Phase

A geotechnical investigation is to be deferred to PED phase for the recommended plan of the
Princeville Flood Risk Management project. Current boring data in the recommended plan
consists of two subsurface Standard Penetration Tests (SPT) borings and one core sample
taken in 2006. Drilling, laboratory testing, seepage and stability analysis, and development of a
fragility curve for the recommended plan is recommended prior to construction. This
investigation should include SPT borings along the actual alignment and undisturbed sampling
of any shallow fat clay (CH) or soft soil layers that may be present. If it is determined that more
borrow is necessary, other areas should also be investigated. Additional subsurface information
needed for the selected alternative includes Standard Penetration Test (ASTM D 1586) and
Thin-Walled Tube Sampling (ASTM D 1587). Recommended laboratory tests include Particle
Size Analysis (ASTM D 6913), Moisture Content Determination (ASTM D 2216), Visual
Classification (ASTM D 2487), Standard Proctor (ASTM D 698), and Atterberg Limits (ASTM D
4318). After further investigations and testing, all analyses should be reviewed and recalculated,
if necessary, utilizing GeoStudio’s SEEP/W® and SLOPE/W® programs.

11. Foundation Preparation during Construction

As is common in levee construction, the foundation should be properly prepared prior to
placement of the embankment to minimize potential problems with stability, settlement, and
seepage. This involves clearing and grubbing all woody vegetation, as well as the removal of
any debris that may be present. An exploration trench (inspection trench) should be excavated
under the levee to intercept any undesirable underground features. These can include water or
sewer lines, buried logs, or other debris. Unsuitable materials in the subgrade should be
removed and the foundation disked and compacted to bond with the embankment.
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12. Embankment Placement/Compaction

Much of the existing levee embankment was constructed with clayey sand and poorly graded
sand with clay, and has performed well under flooding conditions. For the new embankment
levee, similar performance should be expected with similar soil types. However, it is
recommended that for the final design, a minimum percentage of fines be specified for
embankment construction to reduce seepage problems developing during a flood event.
Underseepage of the new embankment should not be a concern unless the surficial soils
encountered are clean sands or gravels. If these materials are encountered, they should be
removed to a depth determined in the final design and replaced with soils containing fine-
grained material. This will be evaluated prior to construction.

Standard placement procedures to be used during construction of the levee include the
repetitive process of disking, placement in lifts, and compaction of the soil to a specified density.
Moisture-density control will be required and frequent field density tests performed to assure
guality control. Compaction requirements are based on the properties of the borrow material.
Compaction, hydraulic conductivity, and direct shear tests were performed on the borrow area
samples in the laboratory to determine soil parameters.

13. Summary of Results

The following is a summary of geotechnical study results:

a)

b)

d)

The stability analyses of the existing levee meet the required minimum factor of safety at
stations 34+00, 38+00, 40+00, and 70+00 (calculated factors of safety range from 1.50
to 1.79) based on the assumptions and geotechnical information available. The safety
factor of these existing cross sections satisfies the minimum required safety factor of 1.4,
as per EM 1110-2-1913.

The rapid drawdown stability analysis of the existing levee meets the minimum factor of
safety at stations 32+00, 34+00, 40+00, and 74+00 (minimum factors of safety from 1.07
to 1.42). This satisfies the minimum safety factor of 1.0 as per EM 1110-2-1913.

Results of the seepage analysis show through- and under-seepage of the existing levee
are minor under short term high water conditions. This appears consistent with the
function of the existing levee during flood events. The hydraulic gradients range from -
0.224 to 0.389 for the 0.01 probability of exceedance flood event at all stations. This
satisfies the maximum hydraulic gradient of 0.5 as per EM 1110-2-1913.

Seepage pore water pressure within the existing levee is minor and the phreatic surface
was near the landside toe of the slope. Lateral hydrostatic forces and seepage gradients
within the levee and underlying foundation indicate the overall stability of the existing
levee is acceptable.

14. Recommendations

a)

b)

Perform additional subsurface investigation during PED phase for the alignments of the
selected plan. This investigation should be focused along the alignments to define the
subsurface conditions and strength parameters of the foundations. The borings should
extend deep enough for analysis where sheet piling or wall foundations are proposed.

Conduct further geologic mapping and correlate with the NRCS Soils Survey Map.
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c) Determine required and available quantities of suitable borrow material and investigate
new or expanded borrow areas.

d) Perform laboratory testing on representative samples from the selected levee alignments
to determine strength parameters and permeability of shallow sandy soils. Perform
consolidation tests on any fine-grained soils considered problematic. Perform laboratory
compaction tests of expanded borrow area samples as needed for the final design.

e) Establish recommended placement and compaction requirements for design based on
analysis and laboratory data.

f) For the selected plan, perform slope stability analysis encompassing deep seated and
shallow rotational and wedge failures using SLOPE/W?® stability software. Also, perform
seepage analysis utilizing SEEP/W® seepage software. Both analyses should utilize any
additional subsurface information.

g) Perform settlement calculations for the design of the new levee.

h) Review historical aerial photography and topographic information to determine the
locations old channels and other drainage features. These historical features may
present design challenges.

i) During construction of the selected plan, clear and grub all woody vegetation, as well as
the remove any debris that may be present. Unsuitable materials in the subgrade, such
as clays and silts, should be removed and the foundation disked and compacted to bond
with the embankment.

j) A minimum percentage of fines should be specified for embankment construction to
reduce seepage problems developed during a flood event.

k) The stability of the embankment for the final selected plan should be evaluated for the
final design using additional subsurface information.

[) The US Highway 64 road fill will be investigated and analyzed to determine if it meets
the Corps design standards required for levees.

m) Conduct a probabilistic levee analysis on the preferred alignment of the proposed levee.
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Table 1. Summary of 2006 and 2009 Boring Data

Boring Name | Easting Northing Grour_1d Surface Total Date
Elevation (ft) MSL | Depth (ft) | Completed
PD-B-64-1 776319 2435980 50.0 30.0 4/18/2009
PD-B-64-2 776649 2435921 45.0 30.0 4/18/2009
PD-B-64-3 776731 2436009 48.0 15.0 4/18/2009
PD-BP-BA-1 770503 2455035 35.0 15.0 4/14/2009
PD-BP-BA-2 770144 2455406 35.0 15.0 4/14/2009
PD-BP-BA-3 770316 2455889 35.0 15.0 4/14/2009
PD-BP-BA-4 770720 2456152 35.0 15.0 4/15/2009
PD-BP-BA-5 770788 2455600 35.0 15.0 4/15/2009
PD-BP-SS-1 782491 2434632 34.0 15.0 4/15/2009
PD-BP-SS-2 782502 2434579 49.0 30.0 4/15/2009
PD-BP-SS-3 783714 2437544 49.0 30.0 4/15/2009
PD-BP-SS-4 783708 2437393 49.0 30.0 4/16/2009
PD-BP-SS-5 783726 2438337 49.0 30.0 4/16/2009
PD-BP-SS-6 783672 2437420 38.0 15.0 4/17/2009
PD-BP-SS-7 783685 2437520 45.0 15.0 4/17/2009
PD-BP-SS-8 783817 2438339 36.0 15.0 4/17/2009
PD-BP-SS-9 783734 2437425 38.0 15.0 4/17/2009
PD-BP-SS-10| 783765 2437525 40.0 15.0 4/17/2009
PD-BP-SS-11| 783861 2438341 34.0 15.0 4/17/2009
PFR-06-SS-1| 776368 2435605 43.4 25.5 7/19/2006
PFR-06-SS-5| 779031 2435326 44.7 30.0 7/20/2006
PFR-06-SS-6 | 779896 2434686 47.5 31.0 7/20/2006
PFR-06-SS-11| 784838 2442112 46.4 15.5 7/18/2006
PFR-06-SS-12| 785318 2443114 46.5 15.6 7/18/2006
PFR-06-SS-13| 786338 2444685 47.4 15.5 7/18/2006
PFR-06-SS-14| 787418 2445659 45.5 15.6 7/18/2006
PFR-06-SS-17| 781264 2443542 48.9 15.5 7/19/2006
PFR-06-SS-18| 780515 2445158 48.4 15.5 7/19/2006
PFR-06-SS-19| 779979 2447467 49.1 15.6 7/19/2006
PFR-06-SS-20[ 780139 2449866 48.1 15.5 7/18/2006
PFR-06-GP-02[ 776969 2435606 42.8 30.0 6/29/2006
PFR-06-GP-03| 777626 2435580 43.9 30.0 6/29/2006
PFR-06-GP-04| 778302 2435487 43.6 30.0 6/29/2006
PFR-06-GP-05| 779031 2435326 44.7 30.8 6/28/2006
PFR-06-GP-06| 779896 2434686 47.5 30.6 6/28/2006
PFR-06-GP-15| 787154 2446244 44.6 15.5 6/29/2006
PFR-06-GP-16| 785737 2447024 47.8 15.5 6/29/2006
PFR-06-CS-07| 784438 2441259 46.9 4.1 6/22/2006
PFR-06-CS-08| 785725 2443958 45.9 4.4 6/22/2006
PFR-06-CS-09| 787652 2445863 46.4 4.1 6/22/2006
PFR-06-CS-10| 786342 2446693 46.6 3.3 6/22/2006
PFR-06-A-1 776249 2443464 5.0 7/21/2006
PFR-06-A-2 776428 2443654 7.5 7/21/2006
PFR-06-A-3 777217 2444081 5.0 7/21/2006
PFR-06-A-4 778158 2444561 6.5 7/21/2006
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Table 2. Summary of Index Testing Results

Percent
Stratum | Stratum - Passing
. SPT | Moisture
Boring Upper Lower | Sample : Eas U.S. Std. Lace
N Depth Depth | Number Soil Description (:l-value Co;\:ent No. 200 Plﬁ.’nmy
(f) (ft) ows/t)l (%) [ sieve -
(%)
SILTY SAND, fine-grained,
15 30 2 trace of clay, brown (SM) 4 12 23 &
SILTY SAND, poorly sorted,
120 135 9 fine-grained, little clay, dry, 18 9 21 -
PD-BP-64-1 light brown (SM)

SAND, poorly sorted, fine to
27.0 285 19 coarse-grained, trace of clay, 30 14 5 -
light brown (SP)

CLAYEY SAND, medium-

15 30 > grained, trace of silt, light 12 10 28 -
brown (SC)
45 6.0 4 SILTY SAND, poorly sorted, 7 10 g :

fine-grained, dark brown (SM)

CLAYEY SAND, poorly sorted,
6.0 5 5 fine-grained, little silt, reddish T 15 42 -
brown (SC)

PD-BP-54-2 SAND, poorly sorted, fine to

15.0 16.5 1" coarse-grained, trace of silt, 8 16 3 -
light brown (SP)

CLAYEY SAND, fine-grained,
195 21.0 14 trace of silt, dry, greenish gray 41 18 19 -
(SC)

CLAY, stiff, medium plasticity,
225 240 16 little fine-grained sand, trace of 30 19 88 -
silt, greenish gray (CL)
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Table 2. Summary of Index Testing Results

cont.)
Percent
Stratum | Stratum > Passing
Boring Upper | Lower | Sample Soil D _— NSZT I\(Jl:glstturtte U.S. Std. | Plasticity
Name Depth Depth Number ON Lescription (bI:: u;t 2:" No. 200 Index
(#) ) e (M Sieve
(%)
CLAYEY SAND, fine-grained,
30 45 3 | trace of sil, light brown (SC) % L “ -
SAND, poorly sorted,
6.0 5 5 medium-grained, little clay, 4 21 4 -
wet, light gray (SP)
S i CLAY, stiff, medium plasticity,
little fine-grained sand, trace
9.0 105 7 of silt, woody fragments, 8 % } 2
green (CL)
SILTY SAND, poorly sorted,
s = " litle clay, light gray (SM) - = - B
CLAY, stiff, medium plasticity, )
b 150 8 some fine-grained sand (CL) . 2 5
SAND with CLAY, poorly
sorted, fine and medium-
PD-BP-BA-1 | 90 105 7| grained, light reddish brown S 24 9 a
(SP-SC)
CLAYEY SAND, pooriy
3.0 45 3 sorted, fine-grained, moist, 3 14 32 -
light reddish brown (SC)
PD-BP-BA-2
SAND, poorly sorted, fine to
12.0 135 9 medium-grained, light brown 8 21 2 -
(SP)
SILTY SAND, fine-grained,
0.0 15 1 trace of clay, trace of 7 2 19 -
organics, brown (SM)
SAND with CLAY, fine-
_BP.BA. 3.0 45 3 grained, poorly sorted, light 4 6 8 -
PR reddish brown (SP-SC)
SAND with CLAY, pqorly
120 135 a sorted, fine and medium- 5 20 1 ;

grained, light gray/light brown
{SP-5C)
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Table 2. Summary of Index Testing Results

(cont.)
Percent
Stratum | Stratum X Passing
; SPT |Moisture
Boring Upper | Lower | Sample . - U.S. Std. .
s Depth Depth | Number Soil Description ::alue Co;‘u‘t'ent No. 200 Plla.:,’bc:tty
(ft) (ft) (blows/ft)| (%) Siovs ndex
(%)
SILTY SAND, fine-grained,
00 15 1 trace of clay, trace of 2 F i 15 -
organics, roots, brown (SM)
SILTY SAND, fine-grained,
PD-BP-BA-4 30 45 3 poorly sorted, trace of silt, 3 10 16 -
light brown (SM)
CLAYEY SAND, poorly
105 12.0 8 sorted, fine to coarse-grained, 7 22 17 -
little clay, light brown (SC)
SILTY SAND, fine-grained,
0.0 15 1 trace of clay, trace of 8 S 22 -
organics, brown (SM)
CLAYEY SAND, poorly
PD-BP-BA-5 3.0 45 3 sorted, fine-grained, light 6 8 16 -
brown (SC)
SAND, poorly sorted, fine and
105 12.0 8 medium-grained, trace of 2 26 3 -
clay, light brown (SP)
SILTY SAND, medium-
grained, little clay, trace of
0.0 15 L organics, roots, reddish brown 4 5 13 )
(SM)
CLAYEY SAND, poorly
3.0 45 3 sorted, medium-grained, trace 15 9 14 -
of silt, light brown (SC)
PD-BP-S5-1
CLAY, stiff, low plasticity, little
6.0 75 S silt, little fine-grained sand, 9 18 - 15
light gray (CL)
SAND with CLAY, poorly
105 12.0 8 sorted, medium-grained (SP- 7 15 9 -
SC)
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Table 2. Summary of Index Testing Results

cont.)
Percent
Stratum | Stratum a Passing
Boring Upper Lower | Sample Ry m— NS';T " hézn's::;f U.S. Std. Plastici
Name Depth Depth | Number ' P (bl;‘:us‘:‘ﬂ) (%) No. 200 K de;ty
(ft) (ft) Sieve
(%)
CLAYEY SAND, fine-grained,
15 3.0 2 trace of silt, reddish brown 10 1 41 =
(5C)
CLAY, soft, low plasticity,
6.0 75 5 some fine-grained sand, trace 9 13 - 12
of silt, reddish brown (CL)
PD-BP-55-2 CLAYEY SAND, fine-grained,
S = " trace of silt, brown (SC) o e - )
CLAY, stiff, medium plasticity,
135 15.0 10 little fine-grained sand, frace 4 16 - 21
of silt, reddish brown (CL)
SAND, poorly sorted, medium
25 240 16 and coarse-grained, light 16 15 2 -
brown (SP)
CLAY, stiff, low plasticity,
some fine-grained sand, trace
0o 15 1 of silt, trace of gravel 4" L L ) L
diameter, reddish brown (CL)
SAND with CLAY, poorly
sorted, fine and medium-
90 105 4 grained, trace of silt, reddish 3 5 8 i
PD-BP-55-3 brown (SP-SC)
CLAY, stiff, medium plasticity,
25 240 16 some coarse-grained sand, 10 22 - 22
trace of silt, light gray (CL)
27.0 285 19 CLAYEY SAND, fine-grained, 28 13 25 _
gray (SC)
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Table 2. Summary of Index Testing Results

(cont.)
Percent
Stratum | Stratum y Passing
- SPT Moisture
Lt SN R Sample Soil Description N-value | Content e Plasticity
T s lll e ll| wlowsm)| (%) | N2 290 | jngex
(ft) (ft) Sieve
(%)
CLAYEY SAND, fine-grained,
4.5 6.0 » little silt, brown (SC) 12 0 e =
CLAYEY SAND, poorly
PD-BP-S5-4 120 135 9 sorted, fine-grained, trace of 14 8 18 -
silt, light brown (SC)
CLAY, stiff, low plasticity, little
255 27.0 19 fine-grained sand, roots, dry, 14 25 - 35
gray (CL)
CLAYEY SAND, fine-grained,
45 6.0 4 trace of silt, reddish brown 8 15 43 -
(SC)
SAND with SILT, poorly
135 15.0 10 sorted, fine-grained, light 34 1 11 -
brown (SP-SM)
PD-BP-SS5-5 CLAYEY SAND, fine-grained,
18.0 19.5 13 gray (SC) 6 16 42 -
SAND, poorly sorted, medium
240 255 17 and fine-grained, frace of 5 21 4 -
clay, white/gray (SP)
CLAY, stiff, medium plasticity,
285 30.0 20 little fine-grained sand, trace 35 21 - 27
of silt, gray (CL)
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Table 2. Summary of Index Testing Results

(cont.)
Percent
Stratum | Stratum . Passing
: SPT Moisture
Boring Upper Lower | Sample y - U.S. Std. e
Name Depth Depth | Number Soil Description (::\sl:rg) Cc;l;;t)ant No. 200 PII: :t'ec:y
(ft) (ft) Sieve
(%)
CLAY, sandy, trace of silt,
e L ’ roots, reddish brown (CL) - = e }
SAND with CLAY, poorly
45 6.0 4 sorted, fine-grained, light 28 6 10 -
brown (SP-SC)
PD-BP-5S-6
CLAY, soft, low plasticity,
9.0 105 [ some fine-grained sand, trace 4 18 - 1
of silt, gray (CL)
CLAYEY SAND, coarse and
12.0 135 9 fine-grained, trace of silt, gray 10 15 40 -
(SC)
CLAYEY SAND, fine-grained,
0.0 15 1 trace of silt, roots, reddish 5 8 20 -
brown (SC)
SAND with CLAY, poorly
45 6.0 4 sorted, fine and medium- 30 7 8 -
grained, light brown (SP-SC)
PD-BP-S5-7
CLAY, stiff, medium plasticity, )
B ms ¥ trace of silt, roots, gray (CL) 3 W »
CLAYEY SAND, coarse-
12.0 135 9 grained, trace of silt, light gray 9 12 39 -
(SC)
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Table 2. Summary of Index Testing Results

(cont.)
Percent
Stratum | Stratum . Passing
. SPT Moisture
Boring Upper | Lower | Sample ) - U.S. Std. .
Name Depth | Depth | Number Soil Description (':‘:::z) CT;;?"‘ No. 200 P::s:lec):ty
(ft) (ft) Sieve
(%)
CLAY, stiff, low plasticity,
some fine-grained sand,
0.0 15 1 trace of silt, roots, reddish 8 13 i 18
brown (CL)
CLAYEY SAND, poorly
sorted, medium and fine-
45 60 4 grained, little organics, light 20 8 2 B
gray (SC)
PD-BP-55-8 SILTY SAND, fine-grained,
75 9.0 6 trace of clay, moist, dark 29 16 27 -
gray (SM)
SILTY SAND, fine grained,
9.0 105 7 some clay, reddish brown 5 22 19 -
(SM)
CLAYEY SAND, fine-
120 135 9 grained, poorly sorted, trace 2 25 13 -
of silt, gray (SC)
CLAYEY SAND, fine-
0.0 15 1 grained, trace of silt, roots, 12 7 19 -
reddish brown (SC)
CLAYEY SAND, fine-
PD-BP-55-9 45 6.0 4 grained, poorly sorted, trace 10 1 27 -
of silt, light brown (SC)
CLAYEY SAND, trace of silt,
11.0 12.0 8 moist, gray (SC) 6 15 39 -
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Table 2. Summary of Index Testing Results

(cont.) ) .
Percent
Stratum | Stratum ! Passing
Boring Upper Lower | Sample Soil D ot NSPIT I‘gmsttunta US. Std. Plastici
Name Depth Depth | Number SO HEEEpao (m::";; 02:" No. 200 In‘:"'ﬁ:ty
(ft) (ft) - (%) Sieve -
(%)
CLAYEY SAND, fine-
0.0 e 1 grained, trace of silt, roots, 12 6 24 -
reddish brown (SC)
PD-BP-5S-10
CLAYEY SAND, poorly
35 45 3 sorted, fine-grained, trace of 12 1 30 -
silt, reddish brown (SC)
SAND with CLAY, poorly
3.0 45 3 sorted, fine-grained, trace of 17 10 12 .
silt, reddish brown (SP-SC)
PD-BP-55-11
CLAYEY SAND, poorly
105 12.0 8 sorted, medium-grained, 10 12 16 -
moist, light brown (SC)
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Table 3. Summary of Compaction Test Results

Samble Optimum Maximum Dry
Sample ID Description Moisture Content Density
P (%) (Ib/ft3)
Light brown sand
Box 1 with clay, trace 12.8 1124
roots
Box 2 Light brown sand 11.0 115.4
with silt, trace roots
Box 3 Light brown sand 16.0 108.7
with trace roots
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Table 4. Summary of Hydraulic Conductivity Test Results

Sample | Initial Dry Final Moisture | Initial Void Vertical Hydraulic
ID Density Content Ratio Conductivity

(pcf) (%) (cm/sec)
Box 1 107.42 20.22 0.569 4.2 x10-4
Box 1 107.1 20.27 0.544 9.4 x10-4
Box 2 109.32 20.15 0.542 1.6 x10-3
Box 2 110.53 19.56 0.525 4.4 x10-3
Box 3 101.71 21.05 0.627 2.1 x10-2
Box 3 101.56 21.82 0.629 2.4 x10-2
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Table 5 Summary of Direct Shear Test Results

Percent By Weight

Sample Passing the No. 200 | Cohesion, Effective
ID Sample Description sieve C friction angle
(%) (psf) (degrees)
Box 1 Brown clayey sand 14.6
Box 1 Brown clayey sand 13.8 144 34.8
Box 1 Brown clayey sand 15.9
Box 2 Brown medl_um '_[o fine 11.7
sand with silt
Box 2 Brown medllum Fo fine 12 0 413
sand with silt
Box 2 Brown medl_um '_[o fine 11.9
sand with silt
Box 3 YeIIOW|sh-.brown medium 5
to fine sand
Box 3 YeIIOW|sh-_brown medium 24 0 40 3
to fine sand
Box 3 YeIIOW|sh-_brown medium 31
to fine sand
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Table 6. Seepage Analysis Results

Station 32+00
Flood Event | Riverside Water Elevation | Hydraulic Gradient at Toe
0.01
Probability of 48 ft 0.290
Exceedance
Station 38+00
Flood Event Riverside Elevation Hydraulic Gradient at Toe
0.01
Probability of 438 ft 0.278
Exceedance
Station 40+00
Flood Event Riverside Elevation Hydraulic Gradient at Toe
0.01
Probability of 48 ft 0.224
Exceedance
Station 74+00
Flood Event Riverside Elevation Hydraulic Gradient at Toe
0.01
Probability of 438 ft 0.389
Exceedance
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Table 7. Stability Analysis Results
Station 32+00

Slope Stability Factor of Safety 1.603
Rapid Drawdown Stability Factor of
Safety 1.070

Station 38+00

Slope Stability Factor of Safety 1.587

Rapid Drawdown Stability Factor of

Safety 1.358
Station 40+00

Slope Stability Factor of Safety 1.791

Rapid Drawdown Stability Factor of

Safety 1.400

Station 74+00

Slope Stability Factor of Safety 1.500

Rapid Drawdown Stability Factor of

Safety 1.421
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Table 8 Soil Characteristics

Saturated
. Boring . - Unit (O} Cohesion
Station Name Soil Description Weight (Degrees) (psf)
(pcf)
Loose Sands (SP) to Clayey 120-125 28-30 i
PD-BP-SS Sands (SC)
5 ;D ;BP- Medium dense to dense
32400 S'S-8 PD- silty sands (SM) to clayey 125-135 33-36 -
BP-SS-11 sands (SC) —
Stiff Clay (CL) 130-135 - 5000
Medium dense to dense
sands (SP), sands with clay
(SP-SC), and clayey sands 120-125 31-35
(s9)
Very loose to medium
PD-BP-SS- | dense silty sands (SM) and 120-135 29-35 -
34400 3, PD-BP- c.Iayey fands (S.C)
S$S-7, PD- Medium stiff to stiff clay 130-135 ) 1000
BP-SS-10 (CL)
Medium dense silty sands
(SM), and clayey sands (SC) 125-135 31-34 i
. 1000-
Stiff Clay (CL) 120-125 - 1200
Loose to medium dense
silty sand (SM) and clayey 120-125 30-34 -
PD-BP-SS- sand (SC)
40+00 4, PD-BP- Very loose to loose silty
SS-6, PD- sands (SM) and clayey 120-125 29-31
BP-SS-9 sands (SC)
. 1000-
Very stiff clay (CL) 125-135 - 5000
Loose to medium dense 115-120 30-31 i
clayey sands (SC)
PD-BP-SS- Loose to dense silty sands
74+00 1, PD-BP- | (SM), and clayey sands (SC) 120-125 30-35 i
SS-2 -
Loose to medium dense
sands (SP) and sands with 120-125 30-32 -
clay (SP-SC)
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Figure 3. Princeville Borehole Locations PD-SS-1 through BP-BA-5 (2009 Subsurface Investigation)
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Figure 4. Princeville Boring Locations 2009 Northern Portion
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Figure 5. Princeville Boring Locations 2009 Western Portion
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Figure 6. Princeville Boring Locations 2009 Borrow Area
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Map Unit Legend

Edgecombe County, North Carolina (NC065)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
AaA Altavista fine sandy loam, 0 to 3 percent slopes 929.1 13.7%
AuB Autryville loamy sand, 0 to 6 percent slopes 1721 2.5%
Ba Ballahack fine sandy loam 272.6 4.0%
BB Bibb soils 126.6 1.9%
Ca Cape Fear loam 274.8 4.1%
CeB Conetoe loamy sand, 0 to 4 percent slopes 333.9 4.9%
Cn Congaree (Shellbluff) silt loam 75.8 1.1%
DgA Dogue fine sandy loam, 0 to 3 percent slopes 33.1 0.5%
Fo Foreston loamy sand, 0 to 2 percent slopes 10.2 0.2%
GoA Goldsboro fine sandy loam, 0 to 2 percent slopes 19.3 0.3%
GpA Goldsboro-Urban land complex, 0 to 2 percent 68.5 1.0%
slopes
Gt Grantham-Urban land complex 7.9 0.1%
JS Johnston soils 201 0.3%
Ly Lynchburg fine sandy loam 5.7 0.1%
NoA Norfolk loamy sand, 0 to 2 percent slopes 10.0 0.1%
NoB Norfolk loamy sand, 2 to 6 percent slopes 89.1 1.3%
NoC Norfolk loamy sand, 6 to 10 percent slopes 8.8 0.1%
NuB Norfolk-Urban land complex, O to 6 percent slopes 197.0 2.9%
Pt Pits 107.0 1.6%
Pu Portsmouth fine sandy loam 2101 3.1%
Ra Rains fine sandy loam 3.2 0.0%
Ro Roanoke loam 1,293.3 19.1%
StB State loamy sand, 0 to 4 percent slopes 305.3 4.5%
TaB Tarboro loamy sand, 0 to 6 percent slopes 1,494.7 22.0%
Ur Urban land 118.6 1.7%
W Water 101.8 1.5%
WaB Wagram loamy sand, 0 to 6 percent slopes 3.8 0.1%
WabD Wagram loamy sand, 10 to 15 percent slopes 77.6 1.1%
We Wahee fine sandy loam 1.3 0.0%
Wh Wehadkee silt loam 281.7 4.2%
WkB Wickham sandy loam, O to 4 percent slopes 127.0 1.9%
Totals for Area of Interest 6,780.0 100.0%
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Attachment 2

Boring Logs

B-38
Town of Princeville Flood Risk Management Project
Geotechnical Engineering Appendix
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700 2- 08 RrE-179) 4L 11R 00/

HOLE NO.__QS‘ 3 6

DEPARTMENT OF THE ARMY

ovision_ — 0o U TH F TlB/YYI ée

INSTALLATION

DRILLING LOG

L WOEC LY naD ColNN, BINE

or/

TE R RIWVER

2. LOCATION ( Coordrnates or Station)

/AR 13 oRa, N.E .

3. DRILLING AGENCY

MoBiLE

D1ST7RicT

4. HOLE NO. (As shown on drawing title and file No.)

NEW L oalRTION

Vel 7

5. NAME OF DRILLER

TSuRK S

DIRECTION OF HOLE

g VERTICAL

DEGREES W1
TD INCLINED vimc‘u ™

7. THICKNESS OF OVER- 8. DEPTH DRILLED INTO 9. TOTAL DEPTH OF HOLE

BURDEN

ROCK

10. SIiZE AND TYPE OF BIT

11. DATUM FOR ELEVATION SHOWN
(TBM or MSL)

12, MANUFACTURER'S DESIGNATION OF DRILL

. . . r
| e I D, <Ry farimme s Fri 207104
13. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 14. TOTAL NO. CORE BENVAFHON 16. DATE HOLE v
DISTURBED UNDISTURBED BOXES GROUND WATER suurm COMPLETED
A P70 |15 Tune (ol IFTuNE 64

17. ELEVATION TOP OF HOLE

L2.0 LS.

18. TOTAL CORE RECOVERY FOR BORING (%) 19. SIGNATH

2

‘:/ / . 7/41 Awr/y/. /':_74

ELEVATION DEPTH LEGEND

7

CLASSIFICATION OF MATERIALS
( Descyiption )

REMARKS
(Drilling time, water loss, depth o ~
weal, itrnug etc., if significant) /
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8olls fgeld classlfied
in accordance with the
Unified Soil Cia.ssn.fi-
cation System,

_—~~ BLOWS PER FOOT$¢
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113" ID spiiispoon w/140 1lb.
hammer falling 30",
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£5-37

ovision —w g U T/ TRy TiL
INSTAUATIONS D YAN N B4 IS T ILT
DRILLING LOG

99&1 05‘/)?1—‘-/79) ‘/J’/ pRay-¥i HOLE NO.
. PROJECT
DEPARTMENT OF THE ARMY r‘%g ‘7{&7: 3 KE | sven [ )

2. LOCATION ( Coordinates or Station)

=] RBDR/,\ N

3. DRILLING AGENCY

Meprl5 L5777

4. HOLE NO. (As shown on drawing title and file No.)

65’5-37

5. NAME OF DRILLER

BYRKS

DIRECTION OF HOLE

[A vermca

I 7] weunen

DEGREES WITH
YERTICAL

7. THICKNESS OF OVER-
BURDEN

9. TOTAL DEPTH OF HOLE

25557

8. DEPTH DRILLED INTO
ROCK

10. SIZE AND TYPE OF BIT

11. DATUM FOR ELEVATION SHOWN

12. MANUFAO'URER 5 DESIGNATION OF DRILL

3 1 ) (FddM or MSL) : .- /] DA IR a
[ 96" 7.0, SPLIZ.C 0ok AN I N
13. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 14. TOTAL NO. CORE 15. ECRWARGN 16. DATE HOLE
DISTURSED UNDISTURBED BOXES GROUND WATER  ["siaaren COMPLETED .
7y A2 | TUNE &Y ' UM o
17. ELEVATION TOP OF HOLE 18. TOTAL CORE RECOVERY FOR BORING (%) 19. SIGNATUR!'OF INSPECTOR
’ - s - A . v 1%
S0 X7 (A T S
% CORE | BOX OR REMARKS S
ELEVATION DEPTH { LEGEND CLASS'HCET'ON ?F %‘TER'“S RAECOV~ SAMPLE (Drilling time, water loss, depth of -1
" v ( Descrapion ERY NO. weatiermg esc., if ugnt_ﬁcanl ) Q)
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oS- J79) HEl. 113 02]

HOLE NO. gS‘3y

DEPARTMENT OF THE ARMY
DIVISION =S 81 74

\PROCT ELopD SoNT, DIAF

SHEET OF

7797 RIVER_ /

/

LR
T T

INSTALLATION. S 2 V8 Y MR c

/

. LOCATION ( Coordinates or Station)

ARRBoRa, N Lo»

. DRILLING AGENCY

DRILLING LOG MoBiLiE 130T
4. HOLE NO. (As shoun en drawing title and file No.) 5. NAME OF DRILLER
[5-38 | :
DIRECTION OF HOLE 7. THICKNESS OF OVER- | 8. DEPTH DRILLED INTO | 9. TOTAL DEPTH OF HOLE
E VERTICAL l[] INCLINED veRncaL BuRDEN rocK 25857
10. SIZE AND TYPE OF BT I DATUM FOR ;Lsszmon SHOWN 12. MANUFACTURER'S DESIGNATION OF DRILL
/ 35 T,0, 52075 a0 | T sl BV B0 o
TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 14. TOTAL NO. CORE 15, e Te. DATE HOLE
DISTURBED 6 UNDISTURBED BOXES GROUND WATER' STARTED ny: COMPLETED =
17. ELEVATION TOP OF HOLE T8, TOTAL CORE RECOVERY FOR BORING (%) | 19. SIGNATURE-{F INSPECTOR . i
402" 7ST, DD i A
CLASSIFICATION OF MATERIALS % CORE | BOX OR TEnARCS Q)
ELEVATION D:rm LEG::D ( Desersption ) REEcgv- SAN)gE ¢ D’iﬁ’.’,";ﬁ.ﬁi;"; ,}f"',‘f'n’;,‘,iﬁif."i'f of ,
Ua [}
. vl GrAY SM - I | +
— e T r /L [
=l e e =
1°, ’ ’ = é’ /+
R [ . by
— Je,e G _
— ‘.'=f A ’ 2416
il ] -~ Y _1TTuNE & 4 -
1 . ’ » [~
10ts| sP- GrAY MEoM 2 W7 7E
e _ o — P
1., 7o LoRRSE SA/AND SFE
T
2 -
-7y - \ ‘. n
/0—:275’/' SC- GRRY CLATEY 2| /07 = 0 Blows 3 Ewo
15/ i f‘,q 4D IN ZinsT 0.7 7 /0 I
17 - ’ e PENFTRBTED T
17, L&~ GR R Y 5}%/0 Y 4. -
s ClLAR Y’ éé -
D74, E
o b ———— e — —— 4 r—-‘s
mEEN a’/o/a 7k
. ML - GRRY BNE ./ E
B BRoWN  £/lmysy %/D?:_
] ST WwiTH Jyo/aléf -
2o FInE SBND g L5 =
Fo59'E
P - ' Iy -
CF - ~RRY <87 4 9 [
CLRY £ 50 -

lIlIlJIll'LIIIIlILll

Bolld 21614 alassifisd
in accordancs with the
Unified Scil Classifi=
cation  Bysten,

BLO\US PE/? Fca?—
NUMBER NRER !
w_f:. :-‘- /#3210, 5L
S “ ///,w LB,

Hﬂnnf& FRLLIAE 3D

P -

+

ll'f'lTII_'llllllll é



7702 05 /F-17

9) HE) 11280/

MOLE NO. o5 = 3:7)

DEPARTMENT OF THE ARMY

g

ovsIoN S rU TH B 7eBn7TIL
INSTAUATION S 2 VB 1N BH iS5 75 L

7

PROKECT L/ ppp LoN 7, /D1 /TEs
T2 R RIVER

OF

SHEET !

[

2.

LOCATION ( Coordinates or Statton )

[ARRo (s M 2

DRILLING LOG

. DRILLING AGENCY

/ot E DisTRICT

4. HOLE NO. (As shown on drawing title and file No.)

. NAME OF DRILLER
~T

r - , s
£L- 3 & Vidid)
6. DIRECTION OF HOLE 7. THICKNESS OF OVER- 8. DEPTH DRILLED INTO 9. TOTAL DEPTH OF HOLE
BURDEN ROCK
[ﬂ VERTICAL | [ incLineo Vemmea ™ 21.0'
10. SIZE IAND TYPE OF BIT 11. DATUM FOR ELEVATION SHOWN 12. MANUFACTURER'S DESIGNATION OF DRILL
=l e (™ or MSL) A . =
[ B LD, SH T g S s B 2D, )oYy
13. TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 14, TOTAL NO. CORE 15. ELEYATION 16. DATE HOLE i
DISTURBED UNDISTURBED BOXES GROUND WATER' STARTED lcounsttu N
DELTMS 2.5 | /& JuNE 64 | [ TuNE LY
17. ELEVATION TOP OF HOLE 18. TOTAL CORE RECOVERY FOR BORING (%) 19. SIGNATURE OF INSPECTOR i
3 '0 /'S;a 7 e - R 3
% CORE | BOX OR REMARKS Q
ELEVATION | DEPTH |LEGEND A Desartpeiomy AL RECOV- | SAMPLE (Drilling sime, water loss, depth of
A P ERY NO. weathering, efc., if significant) 3
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HOLE NO. 55' /{ &

VLPROJCT [SLool (Sor-T

Drrs
DEPARTMENT OF THE ARMY TER VS "i < | sweer ) OF (
DIVISION S o ,7 U“"lgb'j';—’ AT 5 _ 2. LOCATION —(_c:o,n‘i_mu: or S‘tatia:)) ; P
INSTALLATION .S FRANNAH  [Die 7% 27 [ARBoRe, I

DRILLING LOG

3.

DRILLING AGENCY

MoBILE

1573147

4. HOLE NO. (As shown on drawing title and file No.)

8- Ao

5.

NAME OF DRILLER

IS4

6. DIRECTION OF HOLE 7. THICKNESS Of OVER- 8. DEPTH DRILLED INTO ¢. TOTAL DEPTH OF HOLE
DEGREES WITH BURDEN ROCK /
[ vernicaL [ ncumen VERTICAL 2,0
1a. SIZE AND TYPE OF BIY 11. DATUM FOR ELEVATION SHOWN 12. MANUFACTURER’S DESIGNATION OF DRILL
, . (Rl or MSL) 2+
= ~ P A . . -
j /C e /ﬁfz‘, ii "‘,‘;",".-‘ ./:/'4"'41/"/6— 3/‘{ f/&/ /04/
13, TOTAL NO. OF OVERBURDEN SAMPLES TAKEN 14. TOTAL NO. CORE 15. ELEVATION 14. DATE HOLE o
DISTURBED UNDISTURBED BOXES GROUND WATER  [srartep [ eomriiTE T T
=2 ¢ vz ¢y [ISTUNE 6Y
17. ELEVATION TOP OF HOLE 18. TOTAL CORE RECOVERY FOR BORING (%] 19. SIGNA OF INSPECTOR M
o' ST L//‘? I, e 2
# WO S Ll i T ALl gl
% CORE [ BOX OR REMARKS 3
ELEVATION DEPTH | LEGEND CLASSIF?B"?: ‘O‘F '?ATERIALS RECOV- | SAMPLE {Drilling time, warer loss, depth of
. escription ERY NO. weathering, eic., if significant) a
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Solls f1e14 classifled
in accordance with the
Unified Soil Classifle=
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Number required to drive
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13" 1D splitspoon w/140 lb.
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1881

Report No.

CHEMISTS

FROEHLING & ROBERTSON, INC.

INSPECTION ENGINEERS -
CABLE ADDRESS—"FROEHLING”

BACTERIOLOGISTS

BORING LOG

MAIN OFFICE AND LABORATORIES
814 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 444-3025
L]
BRANCH LABORATORIES
MORFOLK, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE
GREENVILLE, ROANOKE, FAYETTEVILLE

Made for:

Project:

Location: Tarbores H: Ca
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. pp.t v
Size and Type of Bit Total Depth Started Completed | Inspector
" ABET A0, 5° 10-19-65 }=19=65 ¥ &
Elevation Depth ;clzi:g CLASSIFICA IDle?crriqp”Sn:: MATERIALS %%ST:(Q imp{;h [} A
Samples

L1

<y
e

he AEEN

3

Topsoll,

co b ot

light brown sand.

10,57

RS EE RN NI NN RN TR EE R AN TN FE TN FN R RN RN AN NN AN

Boring terminated.

*No. of Blows 250-lb. Hammer, 30-in. Fall, Required to Drive Casing One Foot.
1R in I N Samnla Ona Fant

RN oS B TAN L

N e Eall Pamuirad 3a Neiva 2.in NN

Scale 1=




Form SO-§

SINCE

1881

Report No. 7y 8] ﬁl

CABLE ADDRESS—"“FROEHLING"

BORING LOG

FROEHLING & ROBERTSON, INC.

INSPECTION ENGINEERS ¢« CHEMISTS « BACTERIOLOGISTS

MAIN OFFICE AND LABORATORIES
Bl4 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 644-1025
.
BRANCH LABORATORIES
NORFOLK, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE
GREENVILLE, ROANOKE, FAYETTEVILLE

Made for: U, 8. Army Distriet Engineer, Corps of Hngineers

Project: Borrow Area in Vieinity of Tarbore, N. C.
Location: Tarborog ¥. Ca
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. TR 7.0 at 14 -
Size and Type of Bit Total Depth Started Completed | Inspector
W Auger 10,5° =19=55 10«19=65 uhitt & Johnaon |
Elevation Depth ‘(;:'.:ii'r;g CLASSIFICA :Dle?cr:‘ptii)n;: MATERIALS %}:\:ﬁle ?pth 05; EMARKS
a9 040"
1.0% Dark Topseil,
= bl
- Light brown sand. 2.1 3.0°
5,0 VAR5
6.0 feddish brown fine & coarse sand. | 17 | 6,0¢
AL Ta3"

Tl

105

Light brown fine and coarse sand,
Sample wet.

1]

Je0°

34 10,5

oo bbb o b b b oo b b b b b

Bering terminated.

*No. of Blows 250-1b. Hammer, 30-in. Fall, Required to Drive Casing One Foot.

~n . " on . oo _om_ AN 19 IR Coala Mas G

"
Scale 1"= ,, na




Form SO-5
SINCE

MAIN OFFICE AND LABORATORIES
814 WEST CARY STREET

FROEHLING & ROBERTSON, INC.

PHONE 644:3025
INSPECTION ENGINEERS ¢« CHEMISTS » BACTERIOLOGISTS .
BRANCH LABORATORIES
NORFOLX, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE
GREENVILLE, ROANOKE, FAYETTEVILLE

CABLE ADDRESS—"FROEHLING"

1881

Report No. "N 8161 BORING LOG

Made for: U. S Army District Engineer, Corpe of Englneers

Project: Berrow Ares in Vieinity of Tarboero, N, C.
Location: Tarkoroy Ko Co
Elevation—Top of Hole Elsvalion—Ground Water Station Offset
Hole No.  Fpe3 6.0 at time of boring ;
Size and Type of Bit Total Depth Started Completed | Inspector
W™ iuger 10,51 10~19~65 10~19-65| Whitt & Johnsen |
Elevation | Depth %Zﬂ?g CLASSIFICA (roleirr?p”gn;: MATERIALS %}:\L;:Ie I s g:pt;;:fk EMARKS
0e0°% D0
~ Dark black f£ine t ,
2,0 ’ sandy tapeoil, I3 l.n.;L
8 3,08
Light brown fine sand. : i
] , o8
6,00

&7
Light brown fine and coarse sand, |
Very wet, o | L23"

30 19.9°

Boring terminated.

oot b g

NN RN NN EEN R RN TR NN RN N AR NN I

*No. of Blows 250-Ib. Hammer, 30-in. Fall, Required to Drive Casing One Foot. S N
**Nn nf Blowe 140.lb. Hammer. 30-in. Fall. Reauired to Drive 2-in. O.D.. 1.375 in |.D, Sample One Foot. cale 1"= L.




Form SO-5
SINCE

FROEHLING & ROBERTSON, INC.

INSPECTION ENGINEERS « CHEMISTS ¢« BACTERIOLOGISTS
CABLE ADDRESS—"“FROEHLING"

1881

Report No. RN 8161 BORING LOG

MAIN OFFICE AND LABORATORIES
814 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 644-3025
L]
BRANCH LABORATORIES
NORFOLK, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE
GREENVILLE, ROANGKE, FAYETIEVILLE

Made for: Ua S

Project:

Rorros

Location: Tarberg, Ne. G,

Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No.  pijmly 8,07 at &
Size and Type of Bit Total Depth Started Completed | Inspector
g t\:afm‘ 10, 5¢ OmlGuty 10-19-65] Whitt & Johnson |
L] . p .
Elevation Depth Casing CLASSIFICATION.OF MATERIALS ;:mple Sininoe Dapth o"!'REMARKS
Blaws {Description) Blows Llw& ¢

Samples

Tt

1ight brown fine sand.

;

a' Gm 000'
: ]
— Iight brown sand with black Ledo,
3.5’_: topnoil. 3!0 ’
- l;l 5 ]

840
725°

Light brown coarse and fins

2:9°

azyi:e}m'smk

gand., Zample wet,

E

Boring terminated,

gl oot oo b b b o

*No. of Blows 250-Ib. Hammer, 30-in. Fall, Required to Drive Casing One Foot,
**No_ of Blows 140-lb. Hammer, 30-in. Fall, Required to Drive 2-in. O.D., 1.375 in |.D. Sample One Foot.

Scale 1''=




Form 50-5
SINCE

1881

Report No. 1y 8161

CABLE ADDRESS—"FROEHLING"”

BORING LOG

FROEHLING &§ ROBERTSON, INC.

INSPECTION ENGINEERS » CHEMISTS « BACTERIOLOGISTS

MAIN OFFICE AND LABORATORIES

814 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 644-3025

.

BRANCH LABORATORIES
NORFOLK, CHARLOTTE, RALEIGH

WASHINGTON, BALTIMORE

GREENVILLE, ROANOKE, FAYETTEVILLE

Project:

Made for: g, G, Army Distriet Bngineer, Corps of Zngineers

| Location:  Tarb M. C,

Hll'lIH'UHIIHIIIIillllllllllllllllllilI|J_LH|1111||IJJ|HHIHIEIIHIH

Poring terminated,

Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. yhag 75" at time of berfing
Size and Type of Bit Total Depth Started Completed | Inspector
4" suger 10.5° 10=19-6¢ 10-19-65]  vhitté Johnson |
, - R Tepth of
Efevation Depth é:l.lw:g CLASSI F,CAIl;e?chptiSn;; MATERIALS ES!Ia::J;Ie m é:ﬁﬂ1e: REMARKS
QO M OQ_Q
1.,0% Topsoil.
— 3 ni
= Light brown fine sand, had
q,87] 5 WB'O"
= Tight brown fine and coarse sand, |—S—i-iadl
18005 1| 6,0
15| 7.5
Fine and coarze sand, small rocks,
Very wet. 120 | 9,07
%2

*No. of Blows 250-Ib. Hammer, 30-in. Fall, Required to Drive Casing One Foot.
**No_of Blows 140-1b. Hammer. 30-in. Fall. Required to Drive 2-in. O.D.. 1.375 in |.D, Sample One Fool.

Scale 1"=

5. Ne




Form SO-5
SINCE

1881
Report No.  mw 8161

CABLE ADDRESS—"FROEHLING"

BORING LOG

FROEHLING & ROBERTSON, INC.

INSPECTION ENGINEERS » CHEMISTS » BACTERIOLOGISTS

MAIN OFFICE AND LABORATORIES

BR

Bl4 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 644-3025

.

ANCH LABORATORIES

NORFOLK, CHARLOTTE, RALEIGH

WASHINGTON, BALTIMORE

GREENVILLE, ROANOKE, FAYETTEVILLE

Made for: W, 8. Army DAstriet Engineer, Corps of Engineers

Project: Borrow Area in Vielnity of Tarboro, N. C.

Location: Tarboro,

He Co

Hole No. TR

Elevation—Top of Hole

Elevation—Ground Water

Size and Type of Bit

Total Depth

8,04 MTLQLMM
Started
10.5¢ | 101965

ii’é’“ HMger
L]
Elevation Depth Casing

&

Station Offset
Completed | Inspector
101965 Wittt & Johomen |

I{hp‘hh ol emarks

Reddish brown fine and coarse sand,

CLASSIFICATION OF MATERIALS Sample | PXeOum
Blows {Descripticn) Blows | RepeXe San ;]ﬂ g
L 0s07 00"
140" Dark black topsoil,
7] 1300
—] Fine light brown sand, 4,00
o5 ¥ -
b, 59

=
LT

yoL A

Iight tan and brown sand.

Lot

KRN

Is

Light brosm fine and coarse sand.
Small gravel.

Fe0°¢

KEEFEFRF

N IR E R AN SRR N FE N SN CE T NN RN FE NN SN IR ENE AT NN

Bﬂm terminated,

*No. of Blows 250-Ib. Hammer, 30-in, Fall, Required to Drive Casing One Foot.
AN LDl ire VAN T acnns 20 in Eall RBanuirad 4n Nelvva 2.0 O N 1 3TRin 1N Camnla Ona Fant

Scale 1"=




Form SO.5
SINCE

1881

Report No. RH_8161

BORING LOG

FROEHLING &§ ROBERTSON, INC.

INSPECTION ENGINEERS <« CHEMISTS
CABLE ADDRESS—“FROEHLING"

e BACTERIOLOGISTS

MAIN OFFICE AND LABORATORIES
814 WEST CARY STREFT
RICHMOND, VIRGINIA
PHONE 644.30253
L]
BRANCH LABORATORIES
NORFOLK, CMARLOTTE, RALEIGN
WASNINGTON, BALTIMORE
GREENVILLE, ROANOKE, FAYETTEVILLE

Made for:

Project:
Location: T M, (1. .
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No.  fnaw 2.0° ot +34
Size and Type of Bit Total Depth Started Completed | Inspector
byv Auge 10.5¢ 3 20u20mE5L WL tL A Jobhnsen—

*

CLASSIFICATION OF MATERIALS

3 Dep‘thioquMARKs
pmn]

Elevation Depth Casin . Sample
o P Blowsg (Description} Blows
. L e L}
= - 28

Light brown fine sand,

leddish brown fine sand. Some
aedlum.graln . sand..

Aoddish grey sand and gravel,

6.0°

Greyish sand and gravel,

Le5t

&

22*

ct oo oo b b b o oo b b b bo S o g

Boring terminated,

0e5°

*No. of Blows 250-1b. Hammer, 30-in. Fall, Required to Drive Casing One Foot.

ek b | r ny vanll L1_ . ____ aA_ Bl Bt _di_ N AN 13T e I N Cada Nnn Eans

Scale 1"= _




Form SQO-5
SINCE

MAIN OFFICE AND LABORATORIES
B14 WEST CARY STREET

FROEHLING & ROBERTSON, INC. HicHmoND, ViEeINiA

INSPECTION ENGINEERS + CHEMISTS * BACTERIOLOGISTS BRANCH LABORATORIES

CABLE ADDRESS—"FROEHLING® NORFOLK, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE
] B 8 ] GREENVILLE, ROANOKE, FAYETTEVILLE
ReportNo.  mw 83161 BORING LOG
Made for: Y, S, Army DAstrict Engineer, Corps of Englneers

Project: Borrow Ares in Vieinity of Tarborp, ¥. C.

Location: Tarboro, M. O

Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No.  wnwf A0 ‘ hg
Size and Type of Bit Total Depth Started Completed | l[nspector
b3 iuger 10.5¢ ! 10:20=65 10= | uwhitt & Jebeson |
* L]
Elevation Depth Casing CLASSIFICATIOF,OF MATERIALS Sample mpt’h oxEMARKS
Blows (Description) Blows Q}M
-
'—-
Qt‘ ) 0.0'
A Ul Topsoil, .
7 Light brown fine sand. 5Silty |

alayey sand. 4

:

Light brown sand, T

2
IEIIII
3

1ight grey fine sand, Leddish
broun coRrse. Sand.

18201
G5 | 940"

<

mlm|I1111lulllullllluluuIHHIHHIHHIHHIHHIHHIHIE

g'F?z&s!&i!ﬁ@
2

Poring terminated,

*No. of Blows 250-lb. Hammer, 30-in. Fall, Required to Drive Casing One Fool.

"
MR- LDl VAN L L onns N in Eall Ranuirad th Nriva 2.in ON 1178 in | D Samnla Ona Foot. Scale 1"=




Form SO-§

SINCE

MAIN OFFICE AND LABORATORIES
814 WEST CARY STREET

FROEHLING & ROBERTSON, INC. HenmoND, vIRaINIA

INSPECTION ENGINEERS * CHEMISTS « BACTERIOLOGISTS .
BRANCH LABORATORIES

CABLE ADDRESS'"FROEHLING“ NORFOLK, CHARLOTTE, RALEIGH

1881 WASHINGTON, BALTIMORE

— . GREENVILLE, ROANOKE, FAYETTEVILLE
Report No. RN-8161 BORING LOG

Made for. Y. Se. Armmy Engineer District, Corps of Engineers, Wilmingtom, N. C.

Project: Borrow area in vicinity of Tarboro, N. C.

Tarbore, N. C.

Location:
ole No. FR-9 Elevation—Top of Hole Elziﬁézg—;;éoutn' w&”::f | Station Offset
T v T e w0k | Whkke & domaon
Elevation | Depth ;Cﬁﬁ's'g CLASSIFICA {l)'esocr';‘ptign;: MATERIALS %}3‘:'9 W Core REMARKS
0,0 — |
1.0 ': Top soil, 9 1.5
— Brown fine sand, multicolored g | 3.0

fire and course sand.
5,01 17 | 4.5

] L 6-0 )
- White, brown fine and course sand. L

8.0; | 30 7.5
9.8 Dark grey clayey sand, 5 | 9,0F

Boring terminated.

bbb e oo bbb b brccd b b

*No. of Blows 250-lb. Hammer, 30-in. Fall, Required to Drive Casing One Foot.

o ame r R LoDt A AN 1 37E I €l Mion Eant Scale 1"= K (30




Form SO.5

SINCE

CHEMISTS -
CABLE ADDRESS—"“FROEHLING"

FROEHLING &§ ROBERTSON, INC.

INSPECTION ENGINEERS - BACTERICLOGISTS

MAIN OFFICE AND LABORATORIES
814 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 644.2025
L]
BRANCH LABORATORIES

NORFOLK, CHARLOTTE, RALEIGH

WASHINGTON, B8ALTIMORE

] 8 8 ] GREENVILLE, ROANOKE, FAYETTEVILLE
Report No. RN-8161 BORING LOG
Made for: U. 3. Amy Engineer District, Corps of Engineers, Wilmington, N. C.
Project:  Borrow aresa in vieinity of Tarboro, N, C.
Location: Tarbero, N. C.
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. FR=10 3.0' at time of boring
Size and Type of Bit Total Depth Started Completed | inspector
Lt Auger 9.0! 10-21-65 10-21-65 | Whitt & Johnson
Elevation Depth %Zi’;g CLASSIFIC A{Dlei:p”?n; MATERIALS %};‘3,‘;” R:/gocezr,; REMARKS
0.0
1,07 Top soil,
~s E 7[5
t
Light brown sand. Wet. Some 12,0
courgse fine sand and gravel. 21 1.5
25 16,0
8, 128 175"
9; Sond 2 9’0'

O O
IR NN R R R F R RN RN RN SN N S IR N TR R L NN TN

Boring terminated,

*No. of Blows 250-lb. Hammer, 30-in. Fall, Required to Drive Casing One Foot.

ke L L. | e

1AN Ik Hammar

IN_in Fall Raauired tn Deiva 2.in. O.D.. 1.375 in |.D. Samole One Fool.

Scale 1"=
£ O f




Form $O-5
SIN

.CE

1881

Report No. AN-8161

FROEHLING & ROBERTSON, INC.

INSPECTION ENGINEERS « CHEMISTS « BACTERIOLOGISTS

CABLE ADDRESS—"FROEHLING"

BORING LOG

MAIN

OFFICE AND LABORATORIES
814 WEST CARY STREET
RICHMOND, VIRGINIA

PHONE 644.3025
L]
BRANCH LABORATORIES
NORFOLK, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE
GREENVILLE, ROANOKE, FAYETTEVILLE

Made for: U, 8. Army Engineer District, Corps of Ingineers, Wilmington, N. C.
Project: Borrow area in vicinity of Tarbore, K. C.
Location:  Tarbore, N. C.
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. FR=11 5.0 at %time of bdring
Size and Type of Bit Total Depth Started Completed | Inspector
43" Auger 10,51 10-20-65 10-21-65 | Whitt & Johnson
Elevation Depth ;CI:ivi:g CLASSIFICA .(rolei:iqp”?"; MATERIALS %};w:le R:/ch:rrye REMARKS
0,0
1 1,07] Top soil,
2.0 Reddish brown fine sand. 2 .5
3.57] Brown with same clay. A2 [ 3.0
_: 19 | 4.5
- Light brown course eand. 23 | 6.0
— 28 ) 7.5
= 26 | 9.0
.30, 35 110.5"

[NERE SRR RN RN FR RN NN SRR NN RN TN NN FE RN NN NN

Boring terminated.

*No. of Blows 250-lb. Hammer, 30-in, Fall, Required to Drive Casing One Foot.

“n e LR l o N At AN ya7e o I N € ). MAa. Caas

Scale 1"=

.




Form SO-5

CABLE ADDRESS—"FROEHLING"

FROEHLING & ROBERTSON, INC.

INSPECTION ENGINEERS * CHEMISTS ¢« BACTERIOLOGISTS

MAIN

OFFICE AND LABORATORIES
8§14 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 644:3025
L]
BRANCH LABORATORIES

NORFOLK, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE

g
|

2,91

Light grey fine sand.

N0, 5"

I
8 1

Reddish brown fine and ecourse sand.

Repo:'fsto.] RN-8161 BORING LOG et oot
Made for: U 8. Army Engineer District, Corps of Engineers, Willmington, N. €.
Project: Borrow aree in vicinity of Tarboro, N. C.
Location:  Tarbero, N. C.
ol No. . Elevation—Top of Hole Elev, ﬁ;m-agrotunidn‘ V;"&'f b@mion Offset
e et Auger R 10-19-65 10-15265" | WhiES & Johnson
0,0
1.0 Top sell.
- 5 |1.5!
- 8 |3.00
E light brown fins sand. 12 | 45!
6.5 .10 ]5.0°
— Reddish brown and grey fine sand, |l Tz3’
22
28
9

12.5)

SRR RN RN NN FR RN NN SRR N N RSN NN N

ot
Boring terminated.

*No. of Blows 250-lb. Hammer, 30-in. Fall, Required to Drive Casing One Foot.
*#4N A~ ~f Rlawe 1400k Hammar 10.in. Fall Reauired to Drive 2.in. O.D.. 1.375 in |.D. Sample One Foot.

Scale 1"=




Form SO.5
SINCE

1881

Report No. RN-8161

CABLE ADD

RESS—“FROEHLING"

BORING LOG

FROEHLING & ROBERTSON, INC.

INSPECTION ENGINEERS + CHEMISTS * BACTERIOLOGISTS

MAIN OFFICE AND LABORATORIES

814 WEST CARY STREET
RICHMOND, VIRGINIA

PHONE 644-3025
.
BRANCH LABORATORIES
NORFOLK, CHARLOITE, RALEIGH
WASHINGTON, BALTIMORE
GREENVILLE, ROANOKE, FAYETTEVILLE

Made for: U« . Army BEngineer District, Corps of Inglneer, Wilmington, N. C.
Project: Borrow area in vieinity of Tarboro, N. C.
Location: Tarboro, N. C,
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. FR=13 7.5 at time of boring
Size and Type of Bit Total Depth Started Completed | Inspector
LA" Auger 9,04 10-19-65 10-19-65 | Whitt & Johnson
Elevation Depth %Zﬂ:g CLASSIFICA (Tole?crr;lp”g)n;: MATERIALS :S;:{’.,T,ﬁ'e R:/goce:r,; REMARKS
Q.01
| 1.017 Top noil, ,
O] Light brown fine sand. (48 11,31
o= - ‘ 19 | 3.0¢
- Light brown fine sand.
|5.00 e 15 | 4.5
6.5 Reddish brown fine sand. 15 6,0¢
Crey and light brown fine sand. 21 | 7.5¢
Weot,
9.0 22 19,00

oo b b d b b b b ta g

Boring terminsted.

*No. of Blows 250-Ib. Hammer, 30-in. Fall, Required to

anc RN [

Drive Casing One Foot.
™o

AT NIl R o N VGRS Py o WIRREY —JRpIYS

Scale 1"= & vy




FROEHLING &§ ROBERTSON, INC.

INSPECTION ENGINEERS * CHEMISTS * BACTERIOLOGISTS

CABLE ADDRESS—"FROEHLING"

MAIN OFFICE AND LABORATORIES
814 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 644-3025
.
BRANCH LABQRATORIES
NORFOLK, CHARLOITE, RALEIGR
WASHINGTON, BALTIMORE

1 BB ] GREENVYILLE., ROANOKE, FAYETTEVILLE
Report No. n# 8161 BORING LOG
Made for:  Us S. Army Distriet Bnginser, Corps of Engineers
Project: Borrow Area in Vieinlty of Tarboro, N. C.
Location:  Tarbore, H. G,
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No.  FRelk 9,0% at time of boring
Size and Type of Bit Total Depth Started Completed | Inspector
by s:\g%a'r 10,51 10=19=64 10=19«65 | Whitt& Johnson

CLASSIFICATION OF MATERIALS

-

Sihielane Mh e{EMARKS
Samples

Elevation Depth Bclisvirslg (Description) gTorr:v;;Ie
1
*
e d , 050
- ] FinGe bary
_2,0% Iight brown fine sand. 3¢5 |

b3
O

Teddish brown fine sand,

2201

Light brown fine sand,

L

by st

t

Dark green fine sand with shell 1
Rresents

f Blo~

e bbb beord o oo bbb b b b8 s e

6201

<0t

:EFFF#J‘ 5 feo

Boring terminated.

10,59

Nrive Casing One Foot.
21 AN 1 9TE I TN €l Man Eas

Scale 1=




Form SO-5

SINCE
- MAIN OFFICE AND LABORATORIES

814 WEST CARY STREET

FROEHLING & ROBERTSON, INC. cmono, Vireinia

. « BACTERIOLOGISTS *
INSPECTION ENGINEERS CHEMISTS ACT BRANCH LABORATORIES

CABLE ADDRESS—"FROEHLING” NORFOLK, CHARLOTIE, RALEIGH
WASHINGTON, BALTIMORE
] 8 B ] GREENVILLE, ROANOKE, FAYETTEVILLE

Report No. Ry 8161 BORING LOG

Made for: U, 5. Army District Engineer, Corps of Ingineers

Project: Borrew Area in Vielmity of Tarboere, ¥, €.
Location: Tarboro. . Co
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No.  JRe18 ne Vater
Size and Type of Bit Total Depth Started Completed Inspector
i tuger 10,5° 10=20~65 10-20-8% Whitt & Johnson
Elevation Depth ‘(‘Zasing CLASS[F(CA'{[)IO?:I'.O;'- MATERIALS ;:mplem mth o“‘REMARKS
Blows escription Blows 3&@91‘8
-
—
—
| 0,0 0,0°
— o '
q. 07 ] Tellowish brown fine sand. 1 13,0
— .
= Reddish grey fine grain sand. 2 1Ing!
6,0 15 [ 6.0
] 25 | Ta5"
] Reddish brown cearse sand,
] 30 | 9,40
10,59 37 00.5°

Boring terminated,

mﬂuulmduulnlulmrluuluuhu|I1|uluuhmluulu%

*No. of Blows 250-Ib. Hammer, 30-in. Fall, Required to Drive Casing One Foot.
**No, of Blows 140-lb. Hammer, 30-in. Fall, Required to Drive 2-in. O.D., 1.375 in 1.D. Samble Ona Fant Scale "=




Form SO.5

SINCE

MAIN OFFICE AND LABORATORIES
g14 WEST CARY STREET
FROEHLING &§ ROBERTSON, INC FICHmOND, VIRGINIA
’ * PHONE 644.3025
INSPECTION ENGINEERS ¢ CHEMISTS « BACTERIOLOGISTS ¢
BRANCH LABORATORIES
CABLE ADDRESS—.-“FROEHLING” NORFOLK, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE
" B 8 1 GREENVILLE, ROANOKE, FAYETTEVILLE
Report No. R &Jﬁ! BORING LOG
Made for: g, . Army Distriet Bngineer, Corps of I er
Pr0|ecf: ».'l."ﬂ N. Cc
Location: Tarbera, Ne Q.
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. FRelf -
Size and Type of Bit Total Depth Started Completed | Inspector
Lin angar 10,5° 10a20=A5 220-45| whitt & Johnmon |
) b CLASSIFICATION OF MATERIALS ol e
Elevation Depth Bclzur:g (Description) gTOrrv\l;:Ie Re/gov:rr; REMARKS
]
'y t
Gog Q!Q
L,O[j Tﬁpﬂﬂuw
7 0 TS 1
— Reddish brown fine sand, 7 g
2 k.5

Light brown coarse fins sand. v,

Boring terminated.

b o oo oot oo i by oo b o

I5
on
it IRy

*No. of Blows 250-Ib. Hammer, 30-in. Fall, Required to Drive Casing One Foot.
**No. of Blows 140-Ib. Hammar 20.in. Fall Raauirad to Driva 7.in 3N 1 37Rin I N Samnla Ona Fant

Scale 1"'=




Form SO.5

SINC

E

CABLE ADDRESS—"“FROEHLING™

FROEHLING & ROBERTSON, INC.

INSPECTION ENGINEERS ¢ CHEMISTS « BACTERIOLOGISTS

MAIN OFFICE AND LABORATORIES

814 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 644-3025

-

BRANCH LABORATORIES

NORFOLK, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE

] 8 8 ] GREENVILLE, ROANOKE, FAYETTEVILLE
Report No. RN-8161 BORING LOG
Made for: U, 8. Armmy Engineer Distriot, Corps of Engineers, Wilmington, N. C.
Projec:  Borrow area in vicinliy of Tarbero, N.C.
Location: Tarboro, ¥, €.
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. FR-17 no water (very dry)
Size and Type of Bit Total Depth Started Completed | Inspector
LY Auger 10.5°? 10-25-65 10-25-65 Whitt & Johnson
Elevation Depth %iﬁ'}g CLASSIFIC A:D‘eg::prign;: MATERIALS %};?f:le R:/;ocv;:rr: REMARKS
-
O, v
] Oil.
1,()~ Top soil 10 | 1.5
_3* Light brown fine sand, some gravel, [ 8 | 3.0'
= AL hedY
- Reddish dark brown fine and course |-ok 60"
] sand ., §
800 | 0 7.5
9.57] light tan fine sand. | 45 | 9.0}
10,5 Heddlsh brown fine and course sand, | 30 |10,5!

SEEN SRR AN AN A NN A TR NN F T SN SN FN N Y

EYavel prouent.
Boring terminated,

*No. of Blows 250-lb. Hammer, 30-in. Fall, Required to Drive Casing One Foot,
**No. of Blows 140-Ilb. Hammer, 30-in, Fall, Required to Drive 2-in. O.D., 1,375 in |.D, Sample One Foot,

Scale 1"= 5.0




Form SO.5
SINCE

1881

Report No. RN-8161

CABLE ADDRESS—"FROEHLING"”

BORING LOG

FROEHLING &§ ROBERTSON, INC.

INSPECTION ENGINEERS » CHEMISTS +« BACTERIOLOGISTS

MAIN OFFICE AND LABORATORIES

814 WEST CARY STREET
RICHMOND, VIRGINIA

PHONE 644-3025
.
BRANCH LABORATORIES
NORFOLK, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE
GREENVILLE, ROANOKE, FAYETTEVILLE

Made for: Y. 8. Army Engineer Distriot, Corps of Engineers, Wilmington, M. C.

Project: Borrow area in vicinity of Tarbore, N. C.

Tarbore, N, C,

Location:
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. FR-18 no water
Size and Type of Bit Total Depth Started Completed | Inspector
&ﬁ" Auﬁgr 10,50 10"19*—65 1.0-19-65 Whitt & Johnson
. P CLASSIFICATION OF MATERIALS by e
Elevation | Depth | Casing (Description) Sample Rezevore REMARKS
1
]
0,0

s

ldght tan fine sand,

1,5]

—] r 0
350 2 2.0
I 18 lL!S'
_ Light brown and white fine sand. _ ,
é . 5 'j .....2.& 6 QG
= 25 | 7,51
7] Light brown course and {ine sand. ‘ '
. Sample dry. N
10, 15 10,5
] Boring terminated.
-
]
E
=
=
=
]
*No. of Blows 250-lb. Hammer, 30-in. Fall, Required to Drive Casing One Foot. Scal
cale 1"=

**No. of Blows 140-Ib. Hammer, 30-in. Fall. Reauired to Drive 2-in. O.D.. 1.375 in I.D. Samnla Ona Fant




Form SO.5

SINCE

MAIN OFFICE AND LABORATORIES
d14 WEST CARY STREET

FROEHLING & ROBERTSON, INC. Pwone sasiors

INSPECTION ENGINEERS +« CHEMISTS ¢« BACTERIOLOGISTS °
BRANCH LABORATORIES

CABLE ADDRESS —"FROEHLING® NORFOLK, CHARLOTTE, RALEIGH

1881 WASHINGTON, BALTIMORE

_ GREENVILLE, ROANOKE, FAYETTEVILLE
Report No. Ru-8161 BORING LOG

Made for: U. 8. Army Eng,inaei Digtrict, Corps of Ingineers, Wilmington, N. C.

Project: Borrow area in vieinity of Tarboro, N, C.
Location: Tarbore, N. C.
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. FR-1% 6.5 at tine of bpring
Size and Type of Bit Total Dep(rh Started Completed | Inspector
hi" Auger 10,57 10~21-65 10-21-65 | Whitt & Johnson
Elevation Dapth gl(:;w:g CLASSIFICA Iole?cr?pngn)F MATERLALS %}3‘;'2 Ren/go%:rr: REMARKS
Q.0
1.5; Crey top soil, 9 1.5
] 13| 3.0!
— Light brown muliicolored fine sand.,
5.0 15| 45"
21| 6.0

Dark brown fins and course sand,
AN

209,00
36 30,51

10

IR ERENE RN RN FR RN SRR N FR R NN AN RN SENEE NENNE REER1 RNRRA AN ~ ANNNRNTRYN

Bering terminated.

*No. of Blows 250-Ib. Hammer, 30-in. Fall, Required to Drive Casing One Foot.

emos0f Blows. 140:1b, Hammer, 30:in, Fall. Reguired to Drive 2:in, Q.D. 1,375 in LD, Sample Ona Foot Scale 1"= o




Form SO-5
SINCE

CABLE ADDR

FROEHLING &§ ROBERTSON, INC.

INSPECTION ENGINEERS + CHEMISTS « BACTERIOLOGISTS

ESS—“FROEHLING™

MAIN OFFICE AND LABORATORIES
B14 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 644-3025
L
BRANCH LABORATORIES
NORFOLK, CHARLOTTE, RALEIGH

‘ B 8 ‘ GREENVILlE,WRADSAHF:::Z,O':'A:EATL:;\T\O\.::
Report No. AN 3161 BORING LOG
Made for: s Su Army District iZnglneer, Corps of Enginsers
Project: Bomow Srea in Vieinity of Tarbore, He. C.
Location: Tarbore, W. C.
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. FR=20 ns H&tw v
Size and Type of Bit Total Depth Started Completed Inspector
hov tuger 10,5 10~21-65 10-21-65| Whitt & Johnson

CLASSIFICATION OF MATERIALS

Samples

L) ’-—
Samplem Do’pﬁh “REMARKS

Elevation Depth g:l?)ii’s‘g (Description} Blows
QQO'-—‘ ﬂ.ﬁ'
2.5 Brown silty sand and elay, 1,5
9,04 “Multiodored clayey sand, 1,0°
_ Brown silty sand. 1 L%

b
E
]

8202

s\

Ilticolored silty sand,

Vsry men

L23°

Brown elayey sande

FEEEFF

2 205",

b e o b b b o b oo o T

Boring terminated,

*No. of Blows 250-Ib. Hammer, 30-in. Fall, Required to Drive Casing One Foot.
MNin Eall Banuirad ta Neiva 2.in O N 1378 in 1 N Samnla One Fant

AN £ DI..c 140 L oo o ns

Scale 1=




]

FROEHLING &§ ROBERTSON, INC.

INSPECTION ENGINEERS ¢« CHEMISTS ¢« BACTERIOLOGISTS
CABLE ADDRESS—"FROEHLING"

MAIN OFFICE AND LABORATORIES
814 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 644.3025
.
BRANCH LABORATORIES

NORFOLK, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE

] 8 B ] EENVILLE, ROANOKE, FAYETTEVILLE
Report No. ulN 8161 BORING LOG
Made for:  Us So Army District Engineer; Corps of Engineers
Project: Borrow Arvea in Vieinity of Tarbere, N. C.
Location:  Tarbore, N. C.
Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. Fhm2l 11.0% at time of ho
Size and Type of Bit Total Depth Started Completed | Inspector

kv inger 12,0

Elevation Depth Casing
Blows
Oy 0.0°
‘ml’.'s_.. TOpﬂOil- 9 ! 5 ¢
] light tan fine sand, A% 12,070
Uy 5T b | b,5t

CLASSI .
SSIFICATION OF MATERIALS Sample Dﬂpth QfEMARKs
{Description) Blows £
Samplas

!z ]
Iight brown silty sand, 1 Se0"

G
.

|

Brewvn clayey sand, q

3

Boring terminated,

oo oo bbb b b s a2 bl

Ay

*No. of Blows 250-lb. Hammer, 30-in. Fall, Required to Drive Casing One Foot.

Fnt xanm it 11 an - N . Lo T T e N1 L o WO ey PRy YOO -~y

Scale 1"= _ ..




Form $O.5
SINCE

1881

CABLE ADDRESS—"FROEHLING"

Report No. HN 8161

BORING LOG

FROEHLING & ROBERTSON, INC.

INSPECTION ENGINEERS + CHEMISTS « BACTERIOLOGISTS

MAIN OFFICE AND LABORATORIES
814 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 644.3025
L]
BRANCH LABORATORIES
NORFOLK, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE
GREENVILLE, ROANQKE, FAYETIEVILLE

Made for: . £+ Army Distriet fngineer, Corps of Ingineers

Project: Borrew Area in Vicinity of Tarboro, He £,

Location: Tarboro

No Go

Hole No. PReR2

Elevation—Top of Hole

Elevation—Ground Water

£,0' at ¢ £

Size and Type of Bit

Total Depth

10e5"

Started

4i" suge
*
Elevation Depth Casing

Blows

CLASSIFICATION OF MATERIALS
{Description)

Station

10=22-6%5

11''4

Offset

ok

Sample
Blows

Completed | Inspector

(1%

Depth of, ¢\ Anks
Samples

M

1;1 TN

Brownish grey topooil.

Light brown fine sard,

2201

L
L[

Iight tan fine sand,

4,57

FEFR

622"

A0

Ze5t

r_g,o..

Tight brown fine sand,

be

0!

10.5"

IR AN NN SN NN R SN ST T RN EE T RN N A Y Lol

Borling terminated.

*No. of Blows 250-Ib. Hammer, 30-in. Fall, Required to Drive Casing One Foot.
**No. of Blows 140-Ib. Hammer, 30-in. Fall, Required to Drive 2.in. O.D.. 1.375 in |.D. Samole One Foot.

Scale 1"=




Form SO 5
SINCE

FROEHLING & ROBERTSON, INC.

INSPECTION ENGINEERS ¢ CHEMISTS * BACTERIOLOGISTS

CABLE ADDRESS—"“FROEHLING"

MAIN OFFICE AND LABORATORIES

814 WEST CARY STREET
RICHMOND, VIRGINIA

PHONE 644-3025
.
BRANCH LABORATORIES
CHARLOTIE, RALEIGH
BALTIMORE

NCORFOLK,
WASHINGTON,

] B B I GREEMVILLE, ROANOKE, FAYETTEVILLE
F BORING LOG
Report No. RY 8161
Made for:
Project:
Location: Tﬁrbo by ’i’{. E‘ ]

Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No.  yiie23 b5t at 1
Size and Type of Bit Total Depth - Started Completed | Inspector
bk Auge 10,51 1022uAS 10e220688  Whitt & Johnsen |

: . CLASSIFICATION OF MATERIALS o

Elevation Depth a:lzur;g (Description) g?:‘wgle Eepth oxE MARKS
De Y 0,01

Ylack topsoil.

"

Multicolored fine sand with some

3.0

olay. Some coarse sand.

4

405

L2359

6,01

light grey coarse sard,

Lo g 111111[11%2

3.

@F@FF%F

3

1051

L2201

Boring terminated.

k%
ol b o bbb o b by g

*No. of Blows 250-lb. Hammer, 30-in. Fall, Required to Drive Casing One Foot.

AR IRl vaAlL Do 2N 1n Elll Damidend ta Neiva 2 in ON 1178 ia I N Samnla Ona Faat

Scale 1"=




o

Form SO.5
SIN

188

CE

1

CHEMISTS

CABLE ADDRESS—“"FROEHLING™”

FROEHLING & ROBERTSON, INC,

INSPECTION ENGINEERS BACTERIOLOGISTS

MAIN OFFICE AND LABORATORIES
a14 WEST CARY STREET
RICHMOND, VIRGINIA
PHONE 644-3025
.
BRANCH LABORATORIES

CHARLOTTE, RALEIGH
BALTIMORE

NORFOLK,
WASHINGTON,

GREENVILLE, ROANOXE, FAYETTEVILLE

Report No. RN 8161 BORING LOG
Made for:
Project: Porrow Area inVieinity of Tarboro, #, C,
Location: Tarboroy Ne G, ,

Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. Fimaly 6.0 e of
Size and Type of Bit Total Depth Started Completed | Inspector

4* Auger 10.5° 102265 10u22e65 Whith & Johnson |

»

CLASSIFICATION OF MATERIALS

Lepth of c\yarxs

Elevation Depth BC':ii:g (Description) g?:v'ile
7
00" 0.9¢
12,57 Black topsoil. n

|

2

Multieolared fine and coarse sand,

X

Light grey coarse sand,

E 18

—: Dark grey coarse sand. Jad,

= 24
10, 57 23

I I N N N NN SRR T RN R NN BTN NN NNy

Boring terminated,

*No. of Blows 250-Ib. Hammer, 30-in. Fall, Required to Drive Casing One Foot.

bl rni

van 1l

Moo

Nalv~a 2t M N

1 37K 1n | N Carmnla MNna Fant

Scale I"=




Form SO-5
SINCE

MAIN OFFICE AND LABORATORIES
814 WEST CARY STREET

FROEHLING & ROBERTSON, INC.

PHONE 644.3025

INSPECTION ENGINEERS + CHEMISTS « BACTERIOLOGISTS .
BRANCH LABORATORIES
NORFOLX, CHARLOTTE, RALEIGH

WASHINGTON, BALTIMORE
1881 GREENVILLE, ROANOKE, FAYETTEVILLE

Report No. 5y 9161 BORING LOG

Made for:

CABLE ADDRESS —"FROEHLING”

Ua 5o

Project: By

| Location: Tarboro ’__N: .

2.0
1037

Y
Fﬁl LL

Elevation—Top of Hole Elevation—Ground Water Station Offset
Hole No. T {Rem & 1
Size and Type of Bit T Total Depth Started Completed | Inspector
7t LT 10,51 10w22mE8 10=22~65 Whitt & Johnson
Elevalion Depth ;:asing CLASS'FiCAT‘Orﬂ .OF MATERIALS ;mple mptb afEMARKS
Blows {Description) Blowe o oy
_
.
0. 0¥ .91
Veo TORED T =
. 8 1.5!
= Yellowish brown fine sand. i
] 30 | 3.0
5,07 2| k5!
7 15 | 6,00
T Brown fine and coarse sand. |17 7,5}
3

% ]

Boring terminated.

T I SN SR AT IR F RN FR R SN BN RN SRR N A A, -

*No. of Blows 250-lb. Hammer, 30-in. Fall, Required to Drive Casing One Foot. . '
**No. of Blows 140-Ib. Hammer, 30-in. Fall, Required to Drive 2-in. O.D.. 1.375 in |.D. Sample One Fool. Scale 1"= S50




Hole No. PFR-06-A-1

DIVISION
SOou

DRILLING LOG

TH ATLANTIC

INSTALLATION
WILMINGTON DISTRICT

SHEET 1
ofF 1

SHEETS

1

_"PRINCEVILLE FLOOD REDUCTION |y

10. SIZE AND TYPE OF BIT

3" AUGER

2. LOCATION (Coordinates or Station)

NC Coord. E 2443464 N

DATUM FOR ELEVATION SHOWNBM or MSL)

MSL

776249 (NAD 83)

3. DRILLING AGENCY
SAVANNAH DISTRICT

12. MANUFACTURER'S DESIGNATION OF DRILL
HAND AUGER

4. HOLE NO. (As shown on drawing title
and flle number)

13. TOTAL NO. OF OVER-
BURDEN SAMPLES TAKEN

'DISTURBED 'UNDISTURBED

. PFR-06-A-1

] o

SOILS ARE FIELD VISUALLY
CLASSIFIED IN ACCORDANCE
WITH THE UNIFIED SOIL

LASSIFICATION SYSTEM

14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED :COMPLETED
[X] VERTICAL [] INCLINED DEG. FROM VERT. 7/21/06 - //21/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 5.0 KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS éE%%@E— 2%98@ (Drilling rimE,EvtAa/?e?fK/iss, depth of
(Description) ERY NO. weathering, etc. if significant)
MSL feet c d e 1 9
0 n CL Brown and tan, silt, trace =
— fine to coarse sand =
= 1 INOTE: -
] WATER LEVEL -
1.0 — DURING DRILLING -
— WAS 2.0". -
— NOTE: —
3.7 [t[SP/sM Tan and light gray, BACKFILLED HOLE F
20 - fine to medium sand, AFTER COMPLETION [~
R P trace of silt OF DRILLING. [
I 2 [
3.0— °. -
40—+ 1 -
1. . .|SP Tan and light gray, fine —
d .. to coarse poorly graded =
e e e sand 3 [~
5. 1 e o. . —
i BOTTOM OF HOLE AT 5.0 [~
— NOTE: =

HOLE TERMINATED
AT 5.0 :

ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE.

| MAR 71

L APRINCEVILLE 2-6.dan 3/22/2007 8:29:13 AM

PROJECT
PRINCEVILLE FLOOD

{HO

LE NO.
PFR-06-A-1

REDUCTION

N



Hole No. PFR-06-A-2

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 3" AUGER
PRINCEVILLE FLOOD REDUCTION 1. DATUM FOR ELEVATION SHOWNBM or MSL)
2. LOCATION (Coordinates or Station) MSL
NC Coord. £ 2443654 N 776428 (NAD 83) [, \uUraCTURER'S DESIGNATION OF ORILL
3. DRILLING AGENCY HAND AUGER
SAVANNAH DISTRICT ‘ 13. TOTAL NO. OF OVER- "DISTURBED "UNDISTURBED
4. :/%L%/é\lgu.,;/;g(}smn on drawing title : PFR_O6_A_2 BURDEN SAMPLES TAKEN .
14. TOTAL NUMBER CORE BOXES N/ A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED "COMPLETED
[X] VERTICAL [] INCLINED DEG. FROM VERT. . 7/21/06 - 7/21/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 7.5 KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASS‘F‘C(/E}‘ON, SF)MATER‘ALS éE%%@E— E%PE@ (Driliing WEE%’?SK/%SS, depth of
MSL fest . SC: piion, EEY N?. weathering, efc; if significant)
— 7/SC Brown, silt, fine to coarse NOTE: B
3 sand, plant material TOPSOIL FILL MAT'L F
] 1 .
n NOTE: o
R WATER LEVEL -
1.0 > DURING DRILLING —
T CL Brown and gray, sandy WAS 5.0 ~
1 clays, trace fine to e [~
s coarse sand 2 -
] NOTE: -
n BACKFILLED HOLE —
2.0 AFTER COMPLETION |—
] OF DRILLING. =
= 2.5'to 4.0'some fine to L
. medium silty sand [
3.0— 3 -
4.0—] -
= 71SC Light gray, slightly clayey -
W, sand 4 [
5.6 ¥4 : : -
— SP/SM Light brown, slightly =
. silty fine to medium [
T sand -
6.0]° [
_ 5 [
7.0 .
. Light gray, fine sand [
] 6 -
7.5
n BOTTOM OF HOLE AT 7.5 NOTE: —
- SOILS ARE FIELD VISUALLY HOLE TERMINATED B
— CLASSIFIED IN ACCORDANCE AT /.5 —
n WITH THE UNIFIED SOIL [~
m CLASSIFICATION SYSTEM [
PROJECT HOLE NO.
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. PRINCEVILLE FLOOD‘ PFR-06-A-2

| MAR 71

L APRINCEVILLE 2-6.dan 3/22/2007 8:29:39 AM

REDUCTION

N



Hole No. PFR-06-A-3

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 3" AUGER
PRINCEVILLE FLOOD REDUCTION [ 5uriw ror eLevaTion srowsaw or wsu
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2444081N /777217 (NAD 83) 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY HAND AUGER
SAVANNAH D‘STR_‘CT‘ ‘ 13. TOTAL NO. OF OVER- "DISTURBED "UNDISTURBED
4. ;{,%L;Né\l;)d,;gf}shwn on drawing title : PFR_O6_A_3 BURDEN SAMPLES TAKEN .
14. TOTAL NUMBER CORE BOXES N/ A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 6. DATE HOLE 'STARTED "COMPLETED
[X] VERTICAL [] INCLINED DEG. FROM VERT. . 7/21/06 - 7/21/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/ A 2
8. DEPTH DRILLED INTO ROCK N/ A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 5.0 KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SaupLe (Oriiling o witer ioss. depth of
(Description) ERY NO. weathering, efc. If significant)
M&SL feet c 4 e t g
] ML Dark gray, sandy silt [~
] NOTE: s
T WATER LEVEL -
1.0 — DURING DRILLING —
] WAS 4.0'. -
- 1 .
. CL Orange and gray, slightly =
5 02 sandy clays -
- 2 —
3.0—£L~ : : [
. 7 SP-SC Light gray, fine to -
0.7 medium sand, slightly n
- % clayey 3 -
4.0" 2 NOTE: [
. . .|SP Light gray, fine to medium BACKFILLED HOLE [~
d .. poorly graded sand, trace AFTER COMPLETION E
—.0 of clay 4 |OF DRILLING. —
5.0"-" n
. BOTTOM OF HOLE AT 5.0 [~
— NOTE: =
— HOLE TERMINATED |
- SOILS ARE FIELD VISUALLY AT 50 n
— CLASSIFIED IN ACCORDANCE =
-] WITH THE UNIFIED SOIL [~
] CLASSIFICATION SYSTEM [
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. E)REQJ\E[S/TCEV\LLE FLOOD’HOLEPNER7067A73
MAR 71
REDUCTION

.. \PRINCEVILLE 2-6.dgn 3/22/2007 8:30:03 AM




Hole No. PFR-06-A-4

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 3" AUGER
PRINCEVILLE FLOOD REDUCTION 11. DATUM FOR ELEVATION SHOWNBM or MSL)
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2444561N 778158 (NAD 83) 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY HAND AUGER
SAVANNAH D‘STR_‘CT_ ‘ 13. TOTAL NO. OF OVER- "DISTURBED "UNDISTURBED
4. HOLE NO. (A5 shown on drawing fite | DER_ B A4 BURDEN SAMPLES TAKEN | ‘
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED "COMPLETED
[X] VERTICAL [] INCLINED DEG. FROM VERT. . 7/21/06 - 7/21/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 6.5' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION. OF MATERIALS éE%%S/E— SaMPLE (Driliing rme.Eya/?SK/?;ss, depth of
(Description) ERY NO., weathering, etc., If significant)
MSL | feet . y 2 0% :
= ML Tan and dark brown, =
] sandy silt 1 [
- cL T dy cl g 06 |NOTE: -
] an, sandy clays, san . [~
— ceom 6’25 WATER LEVEL -
1.0 — DURING DRILLING —
= , |WAS 4.5 -
2.0—] [
i 2.0 [~
3 0—1| .
. 3.5' =
:/ SC Light gray, fine clayey [
V0 sand 3 =
4.0V, -
W77 4.0 -
5.0, -
6.0/ : . 8.0 .
.. SP Light gray, fine to B
m medium sand, clean 4 [
65 1 e 3 3 ‘ [—
J BOTTOM OF HOLE AT 6.5’ 6.5 INOTE: ~
_ SOILS ARE FIELD VISUALLY HOLE TERMINATED [
— CLASSIFIED IN ACCORDANCE AT 6.5 -
— WITH THE UNIFIED SOIL B
i CLASSIFICATION SYSTEM o
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. E)R%\E&TCEV\LLE FLOOD[HOLEPN!»Q'R—O67A74

MAR 71

REDUCTION

. \PRINCEVILLE 2-6.dagn 3/22/2007 8:30:27 AM



N Hole No. PFR-06-02

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BT {11/" PUSH TUBE
PRINCEVILLE FLOOD REDUCTION [~ jaron ror eLevaTion SHownaw o wsw
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2455605.7 N 776969.0 (NAD 83) [}, /\ur ACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY GEO PROBE
" H(?LAEVNQI\J(TA: D‘SJR;‘CTW ‘ 13. TOTAL NO. OF OVER- "DISTURBED "UNDISTURBED
" and Flie rumers v o rawing 1itle : PFR-06-02 BURDEN SAMPLES TAKEN
14. TOTAL NUMBER CORE BOXES N/ A
5. NAME OF DRILLER
JOHN HOWLEY 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 6. DATE HOLE 'STARTED "COMPLETED
(X) VERTICAL (CJINCUNED _____ DEG. FROM VERT. 16/29/06 .6/29/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE  30.0' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION. OF MATERIALS é{%%s/gf g%ﬂog (Driliing f!migyaﬁgKgss. depth of
(Description) ERY (510 ‘ weathering, efc. If slgnificant)
MSL feeot c g e O 9
42.8 1. « «| SP Brown, fine to medium DRIVE 1 [
a1 poorly graded sand 1 00 TO 5.0 -
.. o .
20 _°.%." .
i 3.0' -
I 2 ~
4.0, .", -
1 . . 4.0 -
0 5.0' -
4. 3 DRIVE 2 -
6.0 — 5.0'TO 10.0 -
_ CL Brownish orange, lean clay ’ B
8.0 —L£ 4, 8.0 -
Vi %/|SC Brownish orange, clayey [
Y sand 4 [
E G 3
10,0442 10.0 -
1+ - «|SP Brown, coarse poorly DRIVE 3 [
4 graded sand 5 10.0' TO 15.0" -
=4.%.". 1.0 -
d. .. \VA [
2.0+ = ° p— [
- .. W.L.12.00 -
“wo— -4 -] SN I -
. CONTINUED ON SHEET 2 NOTE: B
- SOILS ARE FIELD VISUALLY —
] CLASSIFIED IN ACCORDANCE HOLE TERMINATED [
] WITH THE UNIFIED SOIL AT 30.0' [~
— CLASSIFICATION SYSTEM B
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. E)R%\E[S/TCE\/\LLE FLOODNHOLEPN%R—O{S—OQ
MAR 71
REDUCTION

.. \PRINCEVILLE 2-6.dgn 5/10/2007 4:14:12 PM



ENG FORM1836-A PREVIOUS EDITIONS ARE OBSOLETE.

MAR 71

.. \PRINCEVILLE 2-6.dgn 5/10/2007 4:14:39 PM

PRINCEVILLE FLOOD
REDUCTION

\HOL

ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) Hole No. PFR-06-02
PROJECT INSTALLATION SHEET 2
PRINCEVILLE FLOOD REDUCTION WILMINGTON DISTRICT ofF 2 sHEeTs
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS é{%%s/g— 2%;385 (Drilling rmeEvya/;;K/%ss, depth of
(Description) ERY NO. weathering, efc., If slgnificant)
o 14.0 c 4 e ‘ 9
_ SP Brown, coarse poorly DRIVE 3 CONTINUE [
] graded sand =
= DRIVE 4 -
— 15.0' TO 20.0' -
16.0—] 16.0° -
m . 6 =
... 17.0" -
18.0— [
20.05 7 20.0° =
:/ SC Greenish gray, medium DRIVE 5 —
- clayey sand 7 200'TO 250 -
B 21.0' =
22.0—1 [
— o/ /Y 230" ;
i ML Greenish tan sandy silts 5 ~
24.6— .
] 24.0' —
= DRIVE 6 =
m 25.0'TO 30.0' [
26.0— -
7 27.0! [~
_ 9 [
28.0’: 58O ;
12.8 [30.0 -
] BOTTOM OF HOLE AT 30.0' B
— SOILS ARE FIELD VISUALLY B
] CLASSIFIED IN ACCORDANCE —
] WITH THE UNIFIED SOIL n
— CLASSIFICATION SYSTEM =
PROJECT

E NO.
PFR-06-02



N Hole No. PFR-06-03

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 114" PUSH TUBE
PRINCEVILLE FLOOD REDUCTION 1. DATUM FOR ELEVATION SHOWNBM or MSL)
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2435581.2 N 777626.9 (NAD 83) ;™\ sn0FACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY GEO PROBE
SAVANNAH DISTRICT ‘ 13. TOTAL NO. OF OVER- ‘DISTURBED "UNDISTURBED
4. :/%LEIIQ?L.//;/D‘Z:MW" on drawing title : PFR_ 06 _03 BURDEN SAMPLES TAKEN
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HOWLEY 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED "COMPLETED
[X] VERTICAL (CJINCLNED ____ DEG.FROM VERT. 16/29/06 :6/29/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORNG N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE  30.0' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS é{%%?/gf E%F’Eg (Drilling rrmz,EyaﬁgK/?;ss. depth of
(Description) ERY lo) weathering, efc. If slgnificant)
vsL | feet | ‘ . | O ;
1. . .|SP Brown, coarse poorly : DRIVE 1 [~
1 graded sand 00 TO 50 [~
.. o —
20 .. [
4.0, ", -
. . 45 [~
SC Brown, clayey sand 5 =
DRIVE 2 -
5.5 | | [
6.0 5.0'TO 10.0 -
H 7.0 -
—.7.".|SP Brown, coarse poorly —
.. graded sand 3 =
80 ; e e o ;
... 8.0' -
0.0 - - -
- - - DRIVE 3 =
... 10.0' TO 15.0" -
R 11.0' [
] SM Black fine silty sand [
. sand 4 —
12.0— =
] 12.0' [~
wo—tlely - ] -] -
] CONTINUED ON SHEET 2 [
] NOTE: =
- SOILS ARE FIELD VISUALLY [~
] CLASSIFIED IN ACCORDANCE HOLE TERMINATED [
] WITH THE UNIFIED SOIL AT 30.0' =
— CLASSIFICATION SYSTEM =
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT \HOLE NO-
NG F PRINCEVILLE FLOOD' PFR-06-03

\PRINCEVILLE 2-6.dgn 3/22/2007 11:37:27 AM REDUCTION



DRILLING LOG (Cont Sheet)

ELEVATION TOP OF HOLE

HmeNo,PFR‘O6‘O3

PROJECT

PRINCEVILLE FLOOD REDUCTION

INSTALLATION

WILMINGTON DISTRICT

SHEET 2
ofF 2

SHEETS

ENG FORMI1836-A PREVIOUS EDITIONS ARE OBSOLETE.

MAR 71

L \PRINCEVILLE 2-6.dgn 3/22/2007 11:38:26 AM

PRINCEVILLE FLOOD
REDUCTION

ELEVATION | DEPTH | LEGEND CLASS‘F‘C(@T‘ON_ OF MATERIALS éE%%@E— S%P&R (Drilling fimE,Evya/?;K/zS:ss.deprhuf
escription) ERY NO. weathering, etc.. If significant)
o 14,.0 c a e 140" 9

] CL Black, lean clay DRIVE 3 CONTINUE [

1 5 n

= 15.0' DRIVE 4 -

— 15.0'TO 20.0' =
16.0— —
= v -

] W.L.17.00 -
18.0—] 8.0 -
' i SP Tan, coarse poorly =
- graded sand 6 [

= . 19.0' -
200" u
e .o DRIVE 5 =
4.0, 20.0'TO 25.0' =
22.00 7" [~
1. 23.0' -
0| SC Greenish gray, fine [~
4/ clayey sand 7 =
24.040% -
m2 Y 24.0' —
I DRIVE 6 —

. NO RECOVERY n

] 25.0'TO 30.0' =
26.07 NOTE: —
. NO RECOVERY, BECAUSE [

T MATERIAL WAS TO STIFF [_

] TO PUSH. —
08.0—] —
- | ML Olive gray, sandy silts L 29.8 -

0. Aj—y—y—r gray Yy - -
m BOTTOM OF HOLE AT 30.0' 30.0 =

— SOILS ARE FIELD VISUALLY -

] CLASSIFIED IN ACCORDANCE —

- WITH THE UNIFIED SOIL =

— CLASSIFICATION SYSTEM =

PROJECT NO.

{HOLE

PFR-06-03



Hole No. PFR-06-04

"PRINCEVILLE FLOOD REDUCTION

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 2 SHeETs
1 10. SIZE AND TYPE OF BIT w‘/z“ PUSH TUBE

.

2. LOCATION (Coordinates or Statlon)
NC Coord. E 2435489.9 N 778302.7 (NAD 83)

MSL

DATUM FOR ELEVATION SHOWNBM or MSL)

3. DRILLING AGENCY

SAVANNAH DISTRICT

12. MANUFACTURER'S DESIGNATION OF DRILL
GEO PROBE

13. TOTAL NO. OF OVER- :D\STUREED :UND\STURBED
4. ZD%L%/DSM;?:(}SW” on drawing title PFR _06 _04 BURDEN SAMPLES TAKEN 8 O
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HOWLEY 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 6. DATE HOLE 'STARTED "COMPLETED
[X) VERTICAL [] INCLINED DEG. FROM VERT. 16/29/06 :6/29/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORNG N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE  30.0' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS VRECC%T/E— 2%985 (Drilling ﬂmE.EvtAa/?gK/?:ss. depth of
(Description) ERY lo) wedthering, etc., Iif significant)
Mgl | feet | - s - | 0 ;
] SP Brown, fine to medium —
0., ] DRIVE 1 —
n poorly graded sand 0.0'TO 50 [~
-] R 10 —
20 _°."."° .
i 3.0' [
i - 2 [
40; . ’ . -
0. . 4.0 -
4. DRIVE 2 -
6.0_. . 6.0 5.0'TO 10.0 -
- Yellowish brown 3 [~
= 7.0 —
80 ; . . . . . ;
10.0— . 10.0 -
- . DRIVE 3 [~
4.0 4 10.0' TO 15.0' -
R 11.0' =
2.0 ", -
.. z [
= W.L.12.50 -
Mo -] O -
_ CONTINUED ON SHEET 2 [
J NOTE: [
— SOILS ARE FIELD VISUALLY =
] CLASSIFIED IN ACCORDANCE HOLE TERM‘NATED [
] WITH THE UNIFIED SOIL AT 30.0' [
— CLASSIFICATION SYSTEM -

ENG FORM1836
MAR 71

PREVIOUS EDITIONS ARE OBSOLETE.

L APRINCEVILLE 2-6.dan 3/22/2007 11:40:49 AM

PROJECT
PRINCEVILLE FLOOD

{HO

LE NO.
PFR-06-04

REDUCTION



ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) Hole No. PFR-06-04
PROJECT INSTALLATION SHEET 2
PRINCEVILLE FLOOD REDUCTION WILMINGTON DISTRICT oF 2 SHEETS
ELEVATION | DEPTH | LEGEND CLASS‘F‘%T‘ON. OF MATERIALS égcc%ﬁ/g— E%P% (Driliing r!ngvyaﬁeRleiss,depmaf
escription) ERY NO. weattering, etc., If significant)
o 14,.0 c 4 . f s
. SP Yellowish brown, coarse DRIVE 3 CONTINUE [~
. poorly graded sand B
= DRIVE 4 -
— 15.0' TO 20.0' -
White [
18.0' =
CL Greenish gray, sandy =
clays 5 [
19.0' [
DRIVE 5 [
20.0'TO 25.0 —
24.0' -
CH Purple and gray fat clay =
6 [
25.0' —
SM Gray, fine silty sand DRIVE 6 -
7 25.0'TO 30.0' [
26.0' -
28.5' -
CH Purple and gray fat clay =
8 —
29.5' [
BOTTOM OF HOLE AT 30.0' [
SOILS ARE FIELD VISUALLY -
CLASSIFIED IN ACCORDANCE [
WITH THE UNIFIED SOIL -
CLASSIFICATION SYSTEM =
ENG FORMI836-A _ PROJECT HOLE NO.
NG F PREVIOUS EDITIONS ARE OBSOLETE PRINCEVILLE FLOOD{ PFR-06-02
REDUCTION

L \PRINCEVILLE 2-6.dagn 3/22/2007 11:42:55 AM




f Hole No. PFR-06-05

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT OF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 1 1/," PUSH TUBE
PRINCEVILLE FLOOD REDUCTION 11. DATUM FOR ELEVATION SHOWK'BM or MSL)
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2435324.2 N 779030.8 (NAD 83|, yanoraCTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY GEO PROBE
" HEL/EVN/SI\J[TAQWD‘SJR_‘CTW ‘ 13. TOTAL NO. OF OVER- "DISTURBED "UNDISTURBED
gt m}mb:r)s n on drawing title : PFR_O6_05 BURDEN SAMPLES TAKEN
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HOWLEY 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED :COMF’LETED
[X] VERTICAL [JINCLNED ____ DEG. FROM VERT. 16/28/06 -6/28/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN (.8' ASPHALT 18. TOTAL CORE RECOVERY FOR BORING N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 508‘ KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS éECc%@E— 2%98? (Drliling rfmigya/rxy/%ss, depth of
(Description) ERY NO. weathering, efc., If slgnificant)
MSL feeot c P e i 9
m ASPHALT [
_ 0.8 n
—. . .| SP Tan, Coarse poorly DRIVE 1 —
0 .. graded sand 1 08 70 58 [
20— ".", 18 [
40400 4.0' [
. . Olive green, traces of clay —
... 2 [~
[ 50 [
6.0—* * ° DRIVE 2 .
a.°.. 5.8'TO 10.8' [~
e 70 -
1. - Yellowish brown ~
0 . . 3 B
8.0— .. 0 [
10.0— * * .
et DRIVE 3 [~
-4 10.8' TO 15.8' B
e 11.0' [
J.°.0. 4 -
12.04.°.". 50 —
J.°.° Gray ~
14 0—"e ool ] B .
. CONTINUED ON SHEET 2 NOTE: =
- SOILS ARE FIELD VISUALLY —
-] CLASSIFIED IN ACCORDANCE HOLE TERMINATED —
J WITH THE UNIFIED SOIL AT 30.0' [
— CLASSIFICATION SYSTEM -
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. PROVECT HOLE_NO.
NG F EBRCEVILLE FLOODM ™R R-06-05

_\PRINCEVILLE 2-6.dan 3/22/2007 11:45:47 AM REDUCTION



ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) Hole No. PFR-06-05
PROJECT INSTALLATION SHEET 2
PRINCEVILLE FLOOD REDUCTION WILMINGTON DISTRICT oF 2 sHEETS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS {éECC%T/E— 2%98? (Drilling rme,Eya/?sK/Ess, depth of
(Descriptfon) ERY NO. weathering, efc., if significant)
o 14,.0 5 P e ' P
] SP Cray, coarse poorly DRIVE 3 CONTINUE [~
— graded sand -
i v -
WB.OT W.i15.80 DRIVE 4 —
] 15.8' TO 20.8" [
18.0—1 - 18.0' .
. Whitish gray o
J = -
= 19.0° =
20.0- -
- 20.8' -
= ML Cray sandy silts DRIVE 5 —
] 6 20.8'TO 25.8' [~
22.0— 21.8' —
24.64 -
26.07 NO RECOVERY DRIVE 6 —
- 25.8'TO 30.8' =
—_ NOTE: [
— NO RECOVERY, BECAUSE |
bs.0— MATERIAL WAS TO STIFF |—
m TO PUSH. [
50.0 30.3' —
0 8: ‘ ‘ ‘ ‘ ML Reddish brown, sandy silts 7 [~
— BOTTOM OF HOLE AT 30.8' s0.8 [
- SOILS ARE FIELD VISUALLY =
T CLASSIFIED IN ACCORDANCE [~
_ WITH THE UNIFIED SOIL [
— CLASSIFICATION SYSTEM -
ENG FORM1836'A ) PROJECT HOLE NO.
| NG F PREVIOUS EDITIONS ARE OBSOLETE PRINCEVILLE FLOODN PFR-06-05
L \PRINCEVILLE 2-6.dan 3/22/2007 11:46:24 AM REDUCTION




f Hole No. PFR-06-06 T

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT OF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BT 11/, PUSH TUBE
PRINCEVILLE FLOOD REDUCTION [} 5arom ror ecevation srownaw or usu
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2434684.4 N 779896.7 (NAD 83)[;; ™\ a\0rACTURER'S DESIGNATION OF DRLL
3. DRILLING AGENCY GEO PROBE
SAVANNAH D‘STR_‘CT : 13. TOTAL NO. OF OVER- ‘DISTURBED "UNDISTURBED
4. HOLE NO- (45 stoun on drawing fite  DER_05_ ()6 BURDEN SAMPLES TAKEN
14. TOTAL NUMBER CORE BOXES  N/A
5. NAVE OF DRILLER
JOHN HOWLEY 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED :COMF’LETED
[(X) VERTICAL [JINCLINED _____ DEG. FROM VERT. :6/28/06 .6/28/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN Q.6' ASPHALT 18. TOTAL CORE RECOVERY FOR BORNG N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 30.6" KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS {%E%%@E— E%PE? (Drliiing fme,Evya/:eiK/tS)ss, depth of
(Description) ERY NO. weathering, efc., If significant)
MSL fe%t c d e i g
m ASPHALT 06 n
V47| SC Brown, fine clayey sand : DRIVE 1 [
e 0.6' TO 5.6 —
2.0 % 1.6 -
Wi 3.5 [
2.°.".| SP White and tan, coarse n
4.0— .. poorly graded sand 2 —
... 4.5 n
5.0 I DRIVE 2 =
A 5.6'TO 10.6' [
— . '- 7.6‘ :
— SM Grayish tan, fine silty B
8.0 — —
— sand 3 [
E 3
10.0—] -
- DRIVE 3 -
— 10.6' TO 15.6' —
12.0— 12.0 —
] 4 [
] 13.0' [~
“wo— 4Ly A e -
. CONTINUED ON SHEET 2 [
] NOTE: u
— SOILS ARE FIELD VISUALLY —
— CLASSIFIED IN ACCORDANCE HOLE TERMINATED —
] WITH THE UNIFIED SOIL AT 30.6' =
- CLASSIFICATION SYSTEM B
PROJECT HOLE NO.
EDIER 7l';OF\’M‘IB:S(S PREVIOUS EDITIONS ARE OBSOLETE. PRINCEVILLE FLOODN PFR-06-06

. \PRINCEVILLE 2-6.dgn 3/22/2007 12:39:47 PM REDUCTION |



DRILLING LOG (Cont Sheet)

ELEVATION TOP OF HOLE

Hole No. PFR‘O6‘O6

PROJECT INSTALLATION SHEET 2
PRINCEVILLE FLOOD REDUCTION WILMINGTON DISTRICT ofF 2 SHEETS
ELEVATION | DEPTH | LEGEND CLASS‘F‘C(/EL‘ON OF MATERIALS éECc%F\e/E— 2%;385 (Drilling rfszvyaﬁgKliss, depth of
scription) ERY NO. weathering, elc., If significant)
o 14..0 c a . ‘ 9
¢ SM Grayish tan, fine silty DRIVE 3 CONTINUE [
] sand —
. 15.6' ~
16.0—21 SC Brownish orange, fine DRIVE 4 -
R clayey sand 5 15.6' TO 20.6' n
77/ 16.6' -
18.0—] -
i 19.0' [~
i SP Brownish orange, coarse [~
— poorly graded sand 6 =
20.6—4 ° —
] 20.0' =
m DRIVE 5 [
—] 20.6' TO 25.6' —
22.0—] E -
_ W.L.22.00 [
24_@4: e e 2‘4.0‘ :47
U Whitish tan -
] . . 7 [
= 25.0' -
. DRIVE 6 -
26.0— - =
— 25.6'TO 30.6' o
m 27.5' [~
J SM GCray, fine silty sand u
P8.0—| / ! 8 —
. 28.5' ~
30.0—] —
30.6 _| [
7 BOTTOM OF HOLE AT 30.6' [
- SOILS ARE FIELD VISUALLY -
1 CLASSIFIED IN ACCORDANCE [~
— WITH THE UNIFIED SOIL =
— CLASSIFICATION SYSTEM -

ENG FORM1836-A PREVIOUS EDITIONS ARE OBSOLETE.

MAR 71

_\PRINCEVILLE 2-6.dgn 3/22/2007 12:40:36 PM

PROJECT

{HOLE NO.
PRINCEVILLE FLOOD PFR-06-06

REDUCTION



Hole No. PFR-06-07

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 6" X 7%," BRL & 134" SPT
PR'NCEV”_LE FLOOD REDUCT|ON 11. DATUM FOR ELEVATION SHOWNBM or MSL}
2. LOCATION (Coordinates or Station) MSL
NC Coord. £ 2441259.7 N 784443.7 (NAD 83)[; oo
3. DRILLING AGENCY FAILING 1500
SAVANNAH D‘STR‘CT X 13. TOTAL NO. OF OVER- :D\STUREED :UND\STUREED
4. ;{’%L%/g%)m(yg:ffhown on drawing title : PFR_O6_O7 BURDEN SAMPLES TAKEN
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HOWLEY 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED :COMPLETED
[X] VERTICAL [JINCLINED —______ DEG.FROM VERT. :6/22/06 :6/22/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN (.52' ASPHAL T 18. TOTAL CORE RECOVERY FOR BORING N/A A
8. DEPTH DRILLED INTO RoCk  1.08' CONCRETE 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 4.08' TRACEY TAPLEY GEOLOGIST
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS é{cc%}s/g— g%ﬁ?@ (Drliling rfms,EvtAa/rerliss, depth of
(Descrliption) ERY NO. weathering, efc., If slgnificant)
MSL feet c d e f 9
0 ASPHALT 0.59" BLOWS PER FOOT =
. CONCRETE n
— 0.56' 1.08' —
m SM Brown, fine to medium DRIVE 1 [
n silty sand ! 1.08' TO 2.58 75 F
2.0 — —
n 2.58' —
— v¢’1 SC Orangish brown, fine to 2.58' DRIVE 2 -
77, medium clayey sand 5 258 TO 4.08' 16 n
4.0 4.08' -
s BOTTOM OF HOLE AT 4.08' 4.08" INOTE: -
] SOILS ARE FIELD VISUALLY HOLE TERMINATED [
— CLASSIFIED IN ACCORDANCE AT 4.08' —
i WITH THE UNIFIED SOIL o
. CLASSIFICATION SYSTEM NOTE: [
] CORING ROADWAY [
] ALONG HWY 258 F
—] NOTE: .
_ /6 RPM, 100 MAX [
_ PRESSURE, AT O.6' [
] SLOWED IN CUTTING—
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NO.
VAR 71 PRINCEVILLE FLOOD‘ PFR-06-07

_\PRINCEVILLE 2-6.dan 3/22/2007 12:43:04 PM REDUCTION



Hole No. PFR-06-08 T

DIVISION

DRILLING LOG SOUTH ATLANTIC

INSTALLATION
WILMINGTON DISTRICT

SHEET 1
oF 1 SHEETS

1.

PROJECT
PRINCEVILLE FLOOD REDUCTION

10. SIZE AND TYPE OF BIT 6" X 7¥," BRL & 134" SPT

2. LOCATION (Coordinates or Station)

NC Coord. E 2443956.7 N 785731.1 (NAD 83)

1. DATUM FOR ELEVATION SHOWNBM or MSL)
MSL

3. DRILLING AGENCY
SAVANNAH DISTRICT

12. MANUFACTURER'S DESIGNATION OF DRILL
FAILING 1500

4. HOLE NO. (As shown on drawing title
and flle number)

PFR-06-08

13. TOTAL NO. OF OVER-
BURDEN SAMPLES TAKEN

'DISTURBED 'UNDISTURBED

14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HOWLEY 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED :COMPLETED
[X] VERTICAL [J INCLINED DEG. FROM VERT. :6/22/06 :6/22/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN (.80 ASPHALT 18. TOTAL CORE RECOVERY FOR BORING N/A A
8. DEPTH DRILLED INTO ROCK (0.55' CONCRETE 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 4.35' TRACEY TAPLEY GEOLOGIST
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS é{cc%}s/g— g%ﬁf@ (Drliling rfms,EvtAa/rerliss, depth of
(Description) ERY NO. weathering, efc., If slgnificant)
MSL feet c d e f 9
— ASPHALT BLOWS PER FOOT -
n 0.80" —
— CONCRETE
— 0.55' 1.35' -
] SM Orangish Brown, fine silty DRIVE 1 =
7 sand 1.35'TO 2.85' 33k
2.0 1
7 2.85' DRIVE 2 B
—| 2.85'TO 4.35' 25
] 2 —
4.0—] =
4.087] : ‘ -
- BOTTOM OF HOLE AT 4.35 4.35 ﬁ%[% ceeumaten E
] SOILS ARE FIELD VISUALLY [
— CLASSIFIED IN ACCORDANCE AT 4.55 =
] WITH THE UNIFIED SOIL =
. CLASSIFICATION SYSTEM NOTE: [

CORING ROADWAY
ALONG HWY 258 ~

NOTE:
150 RPM, 150 PS [~
INCREASE RPM TO E
170 AND 150 PSI.

ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE.
MAR 71

L APRINCEVILLE 2-6.dagn 3/22/2007 12:45:02 PM

PROJECT {HOLE NO.
PRINCEVILLE FLOOD" PFR-06-08

REDUCTION



Hole No. PFR-06-09

DIVISI

ON
DRILLING LOG SOUTH ATLANTIC

INSTALLATION SHEET W
WILMINGTON DISTRICT oF 1 SHEETS

1.

PROJECT
PRINCEVILLE FLOOD REDUCTION

10. SIZE AND TYPE OF BIT 6" X 7¥," BRL & 13" SPT

2. LOCATION (Coordinates or Station)
NC Coord. E 2445861.2 N 7876513 (NAD 83)

11. DATUM FOR ELEVATION SHOWKNBM or MSL)

MSL

3. DRILLING AGENCY
SAVANNAH DISTRICT

12. MANUFACTURER'S DESIGNATION OF DRILL
FAILING 1500

13. TOTAL NO. OF OVER- :D\STURBED :UND\STURBED
4. ;{/%L%/;\ISL.M(@;)SWH on drawing title PFR _06 _09 BURDEN SAMPLES TAKEN
14. TOTAL NUMBER CORE BOXES N/ A
5. NAME OF DRILLER
JOHN HOWLEY 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED :COMPLETED
[X] VERTICAL [] INCLINED DEG. FROM VERT. .6/22/06 :6/22/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN 055‘ ASPHALT 18. TOTAL CORE RECOVERY FOR BORING N/ A VA
8. DEPTH DRILLED INTO ROCK 0.53' CONCRETE 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 4.08' TRACEY TAPLEY GEOLOGIST
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS égcc%F\z/E— E%PEER (Drlliing rfmS.Evya/;ffK/iss. depth of
(Description) ERY NO. weathering, etc., If significant)
MSL feet c 4 e f M
0 ASPHALT 055 BLOWS PER FOOT =
] CONCRETE B
— 0.53' 1.08' —
] SM Brown, fine silty sand DRIVE 1 [
i 1.08' TO 2.58' [~
50 1 47 -
— 2.58' =
m Yellowish brown 2 KR8 DRIVE 2 [
= 5 2.58'T0 4.08 g F
4882 ‘ [
- BOTTOM OF HOLE AT 4.08' 408" INOTE: =
— SOILS ARE FIELD VISUALLY HOLE TERMINATED [
— CLASSIFIED IN ACCORDANCE AT 4.08' —
] WITH THE UNIFIED SOIL —
m CLASSIFICATION SYSTEM NOTE: L

CORING ROADWAY
ALONG HWY 258

NOTE:

150 RPM, 150 PSI
INCREASE RPM 170
AND 125 PSI

ENG FORMI1836 PREVIOUS EDITIONS ARE OBSOLETE.

MAR 71

LCAPRINCEVILLE 2-6.dan 3/22/2007 12:47:06 PM

PROJECT {HOLE NO.
PRINCEVILLE FLOOD" PFR-06-09

REDUCTION



Hole No. PFR-06-10

PRINCEVILLE FLOOD REDUCTION

DIVISION INSTALLATION SHEETW
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT

6" X 7%'" BRL & 13" SPT

2. LOCATION (Coordinates or Station)
NC Coord. E 2446689.4 N 786344.1 (NAD 83)

1. DATUM FOR ELEVATION SHOWKBM or MSL)

MSL

3. DRILLING AGENCY
SAVANNAH DISTRICT

12. MANUFACTURER'S DESIGNATION OF DRILL
FAILING 1500

4. HOLE NO. (As shown on drawing title
and file number)

PFR-06-10

13. TOTAL NO. OF OVER-

'DISTURBED
BURDEN SAMPLES TAKEN

'UNDISTURBED

. NAME OF DRILLER
JOHN HOWLEY

14. TOTAL NUMBER CORE BOXES N/A

. ELEVATION GROUND WATER

6. DIRECTION OF HOLE

[X] VERTICAL [] INCLINED DEG. FROM VERT.

7. THICKNESS OF OVERBURDEN (). 25' ASPHALT

'STARTED ‘COMPLETED
16. DATE HOLE : :
16/22/06 6/22/06
17. ELEVATION TOP OF HOLE
18. TOTAL CORE RECOVERY FOR BORING N/ A 7

8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 3.25' TRACEY TAPLEY GEOLOGIST
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS é&%@g 2%98? (Drilling rimE,Eya/?gK/%ss, depth of
(Description) ERY NO. weathering, efc. If significant)
MSL feet c d e f 9
0 - PHAL T 0.25' 0.25' BLOWS PER FOOT -
:/ SC Orangish brown, fine -
a/ clayey sand 1 [
s DRIVE 1 =
W77 .75 o
P . 1.08' TO 2.58'
2.0 Brown mottling 175" 25 |
W 2.75' P -
444 s Orangish browm/hght L DRIVE 2 [~
1T gray fine silty sand 2.58'T0 4.08' =34 F
_ 3.25' [
85 “om -
' n BOTTOM OF HOLE AT 4.08' NOTE: [~
—] SOILS ARE FIELD VISUALLY HOLE TERMINATED |
— CLASSIFIED IN ACCORDANCE AT 4.08' -
. WITH THE UNIFIED SOIL ~
_ CLASSIFICATION SYSTEM NOTE: [

CORING ROADWAY
ALONG HWY 258

NOTE:
60 RPM, 150 PSI [~
INCREASE TO 160 [
RPM.

ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE.
\PRINCEVILLE 2-6.dgn 3/22/2007 12:49:43 PM

PROJECT \HOLE NO
PRINCEVILLE FLOOD

PFR-06-10
REDIICTION



Hole No. PFR-06-15

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 1!/, PUSH TUBE
PRINCEVILLE FLOOD REDUCTION [~ 5xiou For ecevarion srowwew o wsw
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2446244.4 N 787154.1 (NAD 83) 12, MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY GEO PROBE
SAVANNAH D‘STR.‘CT 13. TOTAL NO. OF OVER- 'DISTURBED "UNDISTURBED
4. D%LEND?L};%;);MW” on drawing title PFR_O6_ 15 BURDEN SAMPLES TAKEN
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HOWLEY 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED :COMPLETED
[X) VERTICAL [] INCLINED DEG. FROM VERT. :6/29/06 -6/29/06
17. ELEVATION TOP OF HOLE
7. THCKNESS OF OVERBURDEN (.5' ASPHALT 18. TOTAL CORE RECOVERY FOR BORING N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE  15.5' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION. OF MATERIALS éE%%@E— E%PE? (Drilling rimE,Ey;gK/%ss, depth of
(Description) ERY NO. weathering, efc. If significant)
MSL feet c 4 e f 9
0 - ASPHAL T 05 -
7 . 1SC Brown, fine clayey sand DRIVE 1 [
— ] 0.5'TO 5.5 [
W7 1.5' -
2.0 4%
4.0 Bk 4.0 -
—. . .ISP Tan, coarse poorly graded B
.. sand 2 =
.. 5.0 -
0.0, DRIVE 2 -
6.0— . 55'TO 10.5' -
; - 7.0 [
S s v -
i AR w.L. 7.50 -
8.0 ] . - 8.0\ —
10.0—+ « 10.0 [
- - 4 [
. . DRIVE 3 B
i 10.5'TO 15.5
7 . 1.0’ [~
2.0, n
4.7, 13.0' ~
:/ CL Dark gray, lean clays 5 [
o 5 S u
] CONTINUED ON SHEET 2 14.0' NOTE: [
— SOILS ARE FIELD VISUALLY —
] CLASSIFIED IN ACCORDANCE HOLE TERM‘NATED [
] WITH THE UNIFIED SOIL AT 15.5' =
— CLASSIFICATION SYSTEM -
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. E)R%\E[S/TCE\/\LLE FLOODNHOLE E)OFR*O6*W5

MAR 71

. \PRINCEVILLE 2-6.dgn 3/22/2007 12:52:44 PM

REDUCTION



ELEVATION TOP OF HOLE

DRILLING LOG (Cont Sheet) Hole No. PFR-06-15
PRQUECT INSTALLATION SHEET 2
PRINCEVILLE FLOOD REDUCTION WILMINGTON DISTRICT of 2 SHEETS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS VRECC%@E— E%PEg (Drilling m};{ygﬁy;ﬁ depth of
(Description) ERY NO. weathering, efc. if significant)
o 14.0 c g e ‘ 9
J7 ML Dark gray lean clays DRIVE 5 CONTINUE =
15.5 7 TO 15.5 N

— BOTTOM OF HOLE AT 15.5' —

— SOILS ARE FIELD VISUALLY =
I CLASSIFIED IN ACCORDANCE B
WITH THE UNIFIED SOIL
— CLASSIFICATION SYSTEM -

ENG FORM1836-A PREVIOUS EDITIONS ARE OBSOLETE. PROJECT \HOLE NO.

AR 71 PRINCEVILLE FLOOD  PFR-06-15
. \PRINCEVILLE 2-6.dgn 3/22/2007 12:54:12 PM REDUCTION



Hole No. PFR-06-16

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT OF D SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 1 !/," PUSH TUBE
PRINCEVILLE FLOOD REDUCTION ™ 5urou ror eLevaTion srownem o wsw
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2447024.5 N 785736.5 (NAD 83)3,™\1,\ir aCTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY GEO PROBE
SAV ANNAH D‘STR‘CT 13. TOTAL NO. OF OVER- 'DISTURBED :UND\STURBED
4. :[%L)Erl_/é\lgw;ﬂ:{f/nwn on drawing title PFR_O6_16 BURDEN SAMPLES TAKEN
14. TOTAL NUMBER CORE BOXES N/ A
5. NAME OF DRILLER
JOHN HOWLEY 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 6. DATE HOLE 'STARTED "COMPLETED
[X] VERTICAL [] INCLINED DEG. FROM VERT. 16/29/06 -6/29/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN (Q.4' ASPHALT 18. TOTAL CORE RECOVERY FOR BORING N/ A “
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE  15.5' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS éE%%?/E— E%PE)? (Driliing Nms,gya/:;K/Ess, depth of
(Description) ERY NO. weathering, etc. If significant)
MSL feet c P e f q
0 4 ASPHALT 0.4' -
7%/ SC Brownish orange, fine DRIVE 1 [~
vk clayey sand 1 0.4'TO 5.4 [
874 14 -
20 7 SM GCray, fine silty sand -
] 2 [
= 3.0 =
4.0—] -
m 4.4 [~
— CH Brown, fat clay —
3 [
5.4 DRIVE 2 -
6.0 5.4'TO 10.4' ==
7. 7.5 B
1 SC Tan, fine clayey sand == [~
8.0 % e 4 | w.L. 7.50 -
i SM Gray, fine silty sand 3.5 [~
= 9.4' =
—. .7, [SP Whitish gray, coarse poorly B
10.0— =« -« graded sand 5 .
4.7, 10.4° DRIVE 3 -
— .- 10.4' TO 15.4 —
12.04.".", ~
. 13.0' =
: e o o 6 :
14 0—e oo ______ ———t e [
J CONTINUED ON SHEET 2 14.0 NOTE: -
— SOILS ARE FIELD VISUALLY B
-] CLASSIFIED IN ACCORDANCE HOLE TERMINATED —
] WITH THE UNIFIED SOIL AT 15.4' u
- CLASSIFICATION SYSTEM -
ENG FORMI836 . PROJECT HOLE NO.
Mg b PREVIOUS EDITIONS ARE OBSOLETE PR‘NCEV‘LLE FLOOD* PFR’O6’/‘6

. \PRINCEVILLE 2-6.dgn 3/22/2007 12:57:57 PM

REDUCTION



ELEVATION TOP OF HOLE

DRILLING LOG (Cont Sheet) Hole No. PFR-06-16

PROJECT INSTALLATION SHEET 2

PRINCEVILLE FLOOD REDUCTION WILMINGTON DISTRICT oF 2 SHEETS

ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS éE%%s/E— E%PEF (Drilling f/'mE,EvtAa/;;rKliss, depth of

(Description) ERY NO. weathering, efc., If significant)
o 14..0 c 4 e ‘ g
. SP Whitish gray, coarse DRIVE 3 CONTINUE =
- poorly graded sand [~
= TO 15.4' =
15.5 7] B

— BOTTOM OF HOLE AT 15.4' =
. SOILS ARE FIELD VISUALLY n
— CLASSIFIED IN ACCORDANCE B
] WITH THE UNIFIED SOIL [
] CLASSIFICATION SYSTEM [

ENG FORM1836'A S ) PROJECT HOLE NO.

NG F PREVIOUS EDITIONS ARE OBSOLETE PRINCEVILLE FLOOD~ PFR-06-16

L \PRINCEVILLE 2-6.dgn 3/22/2007 12:58:56 PM

REDUCTION



Hole No. PFR-06-SS-1

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 134" |D SPT. & 4" AUGER
PRlNCEV”—LE FLOOD REDUCT|ON 11. DATUM FOR ELEVATION SHOWKBM or MSL)
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2435605.2 N 776368.0 (NAD 83) [ o e
3. DRILLING AGENCY CME 550
SAVANNAH D‘STR_‘CT 13. TOTAL NO. OF OVER- "DISTURBED "UNDISTURBED
4. HOLE NO. (As shown on drowing fite | DER _(065-SS-1 BURDEN SAMPLES TAKEN 17 0
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED 'COMPLETED
[X] VERTICAL [TJ INCLINED DEG. FROM VERT. L //19/06 . 7/19/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/ A v
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE  25.5' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS {éECc%F\Q/E— E%P&? (Drilling n-m*Z,EWMa’?iKﬁss. depth of
(Description) ERY N(b‘ weathering, elc., if significant)
MSL feet c d e OJ‘ 9
43.4 0 - SM Brown, fine silty sand BLOWS PER FOOT: -
i trace of grave 1 [~
_ 14
— Yellowish brown -
_ 2 s [
3.0 : : : NOTE: .
] Fine to medium grain [
— sizes E 3 WATER LEVEL n
= DURING DRILLING 35 |
— SP Brown fine poorly graded 4 WAS 12.7". -
] sand, trace of silt NOTE: [
6.0_]] : NO 24 HRS. D
. Tellowish tan 5 A | READING BECAUSE |
m 5 g | MUD IN HOLE. 18 E
_ 6 [
9.0— o r
_ 7 [
— 18
— SP/SM Tan, fine poorly —
7 graded silty sand 8 [~
2.0 " 26 F
7 9B 19 F
] 10 =
15.0—] (A
-+« « +|SP Tan coarse poorly graded -
i sand, trace of tiny gravel 1 =
s AR °or
- - . 12 ~
18.0—.".". iGN
. . Some pea gravel [~
1.7, pee e 13 -
m AT I NOTE: LA =
- SM Gray, fine silty sand HOLE TERMINATED =
% trace of pea gravel 14 | =
21.0— el ] ,,,,,777517%5,.?,,,,,,15,,;
] CONTINUED ON SHEET 2 BLOWS/FOOT: -
— NUMBER REQUIRED TO =
— SOILS ARE FIELD VISUALLY DRIVE 13%" ID B
-] CLASSIFIED IN ACCORDANCE SPLITSPOON WITH 140 —
_ WITH THE UNIFIED SOIL LB. HAMMER FALLING =
— CLASSIFICATION SYSTEM 30 INCHES -
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. E%‘E&TCEV‘LLE FLOOD\H%EFIVF;);()@*SS*W

MAR 71

.. \PRINCEVILLE 2-6.dgn 5/10/2007 2:13:02 PM

REDUCTION



ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) Hole NOPFR—O6—SS—1
PROJECT INSTALLATION SHEED
PRINCEVILLE FLOOD REDUCTION WILMINGTON DISTRICT OF 2 SHEETS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS VRE%%F\{E E%P(@? (Drliiing Nngvyalf\;}(/iss, depth of
10 (Description) ERY weathering, etc. If significant)
a . c d e f 9
= ".|SP Gray, coarse poorly. 15 A -
n graded sand with silt 35 [
... 5B ~
7v¢2|SC Brown and gray fine -
0 clayey sand 16 37
ML Brown, sandy silt ;
17 29 W+
] BOTTOM OF HOLE AT 25.5' BLOWS/FOOT: =
i NUMBER REQUIRED TO ~
7 SOILS ARE FIELD VISUALLY DRIVE 1%" ‘QD [~
—] CLASSIFIED IN ACCORDANCE SPLITSPOON WITH 140 —
— WITH THE UNIFIED SOIL LB. HAMMER FALLING —
i CLASSIFICATION SYSTEM 30 INCHES [~
ENG FORM1836-A PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NO.
MAR 71 PRINCEVILLE FLOOD *PFR*OEB*SS*W

L APRINCEVILLE 2-6.dan 5/10/2007 2:13:35 PM

REDUCTION



N Hole No. PFR-06-SS-5

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 2 SHEETS
1. PROUECT 10. SIZE AND TYPE OF BT 134" |D SPT.& 4" AUGER
PRINCEVILLE FLOOD REDUCTION [{5amom ror eLevaTon sHownam o wsw
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2435524.2 N 779030.8 (NAD 83, ™\ s\0FACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME 550
" HELAEVN?\J(L\JA: D‘SJR;‘CTW ‘ 13. TOTAL NO. OF OVER- "DISTURBED "UNDISTURBED
S oL n[/mbgff wn on drawing title : PFR_OG_SS_5 BURDEN SAMPLES TAKEN
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 6. DATE HOLE 'STARTED "COMPLETED
[X] VERTICAL (CJINCLNED ____ DEG.FROM VERT. . //20/06 . 7/20/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE  30.0' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS é{%%?/gf E%F’Eg (Drilling rrmz,EyaﬁgK/?;ss. depth of
ML foet (Description) ERY NO. weathering, efc. If slgnificant)
ce c d e f 9
0 ASPHAL T 0.5' BLOWS PER FOOT: -
] SM Gray, fine silty sand [
i trace of pea gravel 1 55 [~
1. .11ISP/SM Tan, fine to medium NOTE: —
. poorly graded silty sand WATER LEVEL =
<o - trace of graveland clay 2 | DURING DRILLING 8% E_
J.-. WAS 16.0". =
- - S A 82 E
] ML Rusted brown, sandy silt 3B [
. SM Brown, fine silty sand 4 A 63 -
6.0— Fine/medium grain sizes 4 B .
n Dark gra 5 A ~
. ‘. SP/SM Yellowish brown, fine 53 [~
. poorly graded silty sand 5 B [
6.0 6 72 B
.- 7 06 |
12.0- - 8 A
.. 9 22 |
] SM Dark gray, fine silty sand B
15.0— 10 [ =
] Fine to medium grain -
] i 24 HRS. [
] sizes 1 43 B
] z n
. W.L.17.00 =
18.0—] 12 20 |
- SP Gray, coarse poorl NOTE: -
.77 5P Sroy, gogrss poerly s |HOLE TERMINATED,, [
—.7.". AT 25.5' -
00> 4] RS I —
] CONTINUED ON SHEET 2 ~
t SOILS ARE FIELD VISUALLY BLOWS/FOOT: -
— CLASSIFIED IN ACCORDANCE -
7 WITH THE UNIFIED SOIL ND%TA\/BEERW%‘EC\)DU‘RED TO o
—] CLASSIFICATION SYSTEM o TSPaoN wiTH 140 -
. LB. HAMMER FALLING [
n 30 INCHES [~
PROJECT HOLE NO.
Ebl/f;R 7I:ORM1836 PREVIOUS EDITIONS ARE OBSOLETE. PRINCEVILLE FLOOD\PFR*O@*SS*5

. \PRINCEVILLE 2-6.dgn 3/22/2007 11:09:38 AM REDUCTION



ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) Hote NBPFR-06-S5-5
PROJECT INSTALLATION SHEED
PRINCEVILLE FLOOD REDUCTION WILMINGTON DISTRICT oF 2 SHEETS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS yéE%%T/E— g%PE? (Drilling rrmE.EyaﬁgKgss.depmof
(Description) ERY NO. weathering. efc. If significant)
o 20.0 c d e f 9
— CL Gray, lean clay, traces NOTE: —
- of sand 14 |AT 20.0' LOOSING 52 kB
T DRILLING FLUID. [~
_l HT POROUS SAND [
- LAYER. -
. CLEAN OUT NOTE: -
23.6— SWITCHED DRIVE —
_ - - SAMPLING DUE TO B
. ML Grayish tan, sandy silt OVERRUN ON '"DOT" 00 E
. 15 |FLAGMAN TIME AND [
m INCOMING  TUNDER [~
_ STORMS. [
26.0; CLEAN OUT NOTE: -
] HOLE CAVE IN AT [~
— 20'. SWITCH TOOLS -
1 TO FISHTAIL AND [~
— MUD ROTARY. -
. ML Purple and tan, sandy silt NOTE: —
29,0 ENCOUNTERED FLOWING |—
= 16 SAND AT 20.0'. -
m 56 £
30.0 7} [
-] BOTTOM OF HOLE AT 25.5 BLOWS/FOOT: —
] NUMBER REQUIRED TO [
SOILS ARE FIELD VISUALLY b
= st w0 -
T LB. HAMMER FALLING [~
- CLASSIFICATION SYSTEM 50 NCHES -
ENG FORM1836'A ) PROJECT HOLE NO.
W PREVIOUS EDITIONS ARE OBSOLETE PRINCEVILLE FLOOD{ PFR-06-SS-5

L APRINCEVILLE 2-6.dan 3/22/2007 8:19:35 AM

REDUCTION



N Hole No. PFR-06-SS-6

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT OF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 134" |D SPT.& 4" AUGER
PRINCEVILLE FLOOD REDUCTION [ oarow For eLevation srownsw o wsw
2. LOCATION (Coordinates or Station} MSL
NC Coord. £ 2434684.4 N 779896.7 (NAD 83) 5 oo
3. DRILLING AGENCY CME 550
" H(S)LA[\/rvé’\J(L\JA: D‘SdTR,‘c;N X 13. TOTAL NO. OF OVER- ‘DISTURBED 'UNDISTURBED
- HOLE NO. (A stown on arawing file | DER_()6-SS -6 BURDEN SAMPLES TAKEN
14. TOTAL NUMBER CORE BOXES N/ A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED :COMPLETED
[X] VERTICAL (JINCLINED ____ DEG.FROM VERT. L 7/20/06 . 7/20/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE  31.0' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS 7&%{%%}3/% 226%’8@ (Driliing r/mE,Ey;S'K/%ss, depth of
(Description) ERY NO. weattering, efc., If significant)
MSL feet c d e f g
04 ASPHALT BLOWS PER FOOT: |
_ 1.0 [
7 SM Brown, fine silty sand [~
— trace of clay I -
. °/
30 Trace of pea gravel [
. 2 59 |
= 3 50/0.5 |
6.0— . [
- . INOTE  F
] WATER LEVEL =
7 No pea gravel 5 A [DURING DRILLING -
— ! 78 -
] Dark gray 5 B AS 25.0". =
9.0— 6 93 |
3 7 70/0.5 F
12 0 Yellowish brown 5 [~
. 65/0.3-
7 Dark gray [~
_ tighty packed 9 50+/0.5E
15.0— Brown 10 A [
- Yellowish brown 10 B 60 |
V7 1SC Light brown, fine clayey [~
Ry 7, sand N =
s NOTE: =
18.0. . SP/SM Light brown fine HOLE TERMINATED [
. poorly graded silty sand 12 AT 31.0' 29 F
T e e 13 —
I . 27
.. 24 HRS. —
21.04.". Y SVA— o
4 W.L.20.90 B
204+ tt———— - —— b -
- CONTINUED ON SHEET 2 [
_ BLOWS/FOOT: u
- SOILS ARE FIELD VISUALLY NUMBER REQUIRED TO —
n CLASSIFIED IN ACCORDANCE DRIVE 1% ID —
p— WITH THE UNIFIED SOIL SPLITSPOON WITH 140 I
— CLASSIFICATION SYSTEM LB. HAMMER FALLING -
] 30 INCHES [
PROJECT HOLE NO.
EblAGR 7I:ORM1836 PREVIOUS EDITIONS ARE OBSOLETE. PRINCEVILLE FLOOD‘PFR*O@*SS*@

_\PRINCEVILLE 2-6.dan 3/22/2007 11:12:01 AM REDUCTION



ELEVATION TOP OF HOLE
DRILLING LOG (Cont Sheet) Hole NOPFR—OG—SS—G
PROJECT INSTALLATION SHEED
PRINCEVILLE FLOOD REDUCTION WILMINGTON DISTRICT oF 2 SHEETS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS VRECC%T/E— g%f:(fg (Drilling r/'mg,gvya/?;K/gss, depth of
(Description) ERY NO. weathering, efc., if significant)
o 22.0 c d e i 9
.7 .1 1|SP/SM Tan, fine poorly [~
. graded silty sand 15 8
a 16 12 E
25. N . - 7;
1. . .|SP Tan, fine to coarse =
.. poorly graded sand 17 7 F
.0 Brown o kB
] 18 7 F
28 . SM Gray, fine silty sand ;
— trace of clay 19 N
] 71 E
_ 20 =
] 85/0.3 |
31.0
] BOTTOM OF HOLE AT 31.0' —
] BLOWS/FOOT: n
-] SOILS ARE FIELD VISUALLY NUMBER REQUIRED TO [~
] CLASSIFIED IN ACCORDANCE DRIVE 1%" D —
7 WITH THE UNIFIED SOIL SPLITSPOON WITH 140 -
— CLASSIFICATION SYSTEM LB. HAMMER FALLING -
- 30 INCHES [
ENG FORM1836'A s ) PROJECT HOLE NO.
a7 PREVIOUS EDTIONS ARE OBSOLETE PRINCEVILLE FLOOD ‘PFR—O@—SS—@

L \PRINCEVILLE 2-6.dagn 3/22/2007 8:21:49 AM REDUCTION



Hole No. PFR-06-SS-1

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 134" |D SPT.& 4" AUGER
PRINCEVILLE FLOOD REDUCTION [ Garow ror eLevation srowsaw o MSL)
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2442108.4 N 784844.7 (NAD 83) 2. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME 550
" H(?LAEVNQI\J(L\JA/)HOWD‘SdTR"CTW ‘ 13. TOTAL NO. OF OVER- "DISTURBED "UNDISTURBED
HOLE O, shown en craung file | DER ()G -GS-1] | _BURDEN SAVPLES TMEN 10
14. TOTAL NUMBER CORE BOXES N/ A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 6. DATE HOLE 'STARTED "COMPLETED
[X) VERTICAL [] INCLINED DEG. FROM VERT. 7/18/06 - 7/18/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 15.5' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASS‘F‘C@L‘ON. ?FJMATER‘ALS VRE%%@E g%PE? (Drilling rme,EwMa’?SKEss, depth of
MSL fest . 55; iption. EEY Nf). weathering. erc; If significant)
0 - ASPHAL T 0.5 BLOWS PER FOOT: |
] SM Brown, fine silty sand [~
. 1 22—
T NOTE: -
. Trace of clay , |WATER LEVEL -
3.0 DURING DRILLING =
] WAS 10.5". =
_ 3 4 b
1 CL Brown, lean clay with —
— some sand 4 15 F
6.0— =
.. 1|ISP-SM Gray and tap, fine [
- poorly graded silty sand S 26 \
%1 SC Brown, fine to medium 24 HRS —
7 clayey sand 6 ’ 26 |
9.0—/%% Ve »
WY w.T. 9.00 =
w77/ 4 7 IS
... |SP Brown, fine to medium o
— : oorl raded sand -
12,07 ) p Yy g 8 4
= L. 9 o E
E. Trace of pea gravel E
] e . 10 B
15.0— - -« =
15.5 —— : =
- BOTTOM OF HOLE AT 15.5' NOTE: -
— HOLE TERMINATED —
_ SOILS ARE FIELD VISUALLY ‘ [
- CLASSIFIED IN ACCORDANCE AT 15.5 =
— WITH THE UNIFIED SOIL B
] CLASSIFICATION SYSTEM BLOWS/FOOT: —
— NUMBER REQUIRED TO =
— DRIVE 13%" ID B
s SPLITSPOON WITH 140 [~
_ LB. HAMMER FALLING [
n 30 INCHES o
PROJECT HOLE NO.
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. PRINCEVILLE FLOOD\PFR*O@*SS*H

MAR 71

_\PRINCEVILLE 2-6.dgn 3/22/2007 11:14:13 AM

REDUCTION



- Hole No. PFR-06-SS-12

DIVISIO! INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROUECT 10. SIZE AND TYPE OF BIT 134" |D SPT. & 4" AUGER
PRINCEVILLE FLOOD REDUCTION [ oarom ror eLevation srowsaw o sw
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2443M2.1N 785321.2 (NAD 83) [}, 7\ s\uFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME 550
" HiévN/;’\J(TA:WD‘SJR_‘CT_N ‘ 13. TOTAL NO. OF OVER- 'DISTURBED "UNDISTURBED
- HOLE ! m)m[;”s n on drawing title : PFR_O6_SS_12 BURDEN SAMPLES TAKEN . 10
14. TOTAL NUMBER CORE BOXES N/A
. NAME OF DRILLER
JOHN HASKE W 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED :COMF’LETED
[X] VERTICAL [JINCLNED _____ DEG.FROM VERT. //18/06 - 7/18/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORNG N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 156‘ KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS yég%%s/g— g%ﬁf? (Drilling rrmi,Evmygss, depth of
MSL font (Description) ERY NO. weathering, etc., If significant)
ee c d e i
0 ASPHAL T 0.6' BLOWS PER FOOT: |
] SM Brown, fine silty sand [
. 1 61 |
T - | INOTE: _ F
. Light brown 5 WATER LEVEL o0
3.0 — DURING DRILLING —
] Brown and orange, 3 A WAS 8.1 [
s loose 15 [~
_ B [
—.° SP-SM Brown, fine poorl B
60— . graded silty Somp y 4 18 [
- H SM Brown fine silty sand 5 A i HRs. 8 E
- SP Be\% coarse poorly 5 3 VA ;
. SP/SM Brown Qnd tan, fine Wf 2.10 ~
9.0—| - poorly graded silty sand 6 6
3.7.7.|SP Light gray coarse poorl 7 E
1 .. gr%deg and : / [
J .- [ Trace of chert | — F
ol race of chert grave 8 5 E
J-.0 No gravel 9 —
—.°.0. 2 =
a0 10 [
5.0 " *. -
156 ]+ * , -
- BOTTOM OF HOLE AT 15.6' NOTE: =
- HOLE TERMINATED —
. SOILS ARE FIELD VISUALLY ‘ [
- CLASSIFIED IN ACCORDANCE AT 15.6 L
— WITH THE UNIFIED SOIL B
] CLASSIFICATION SYSTEM BLOWS/FOOT: —
- NUMBER REQUIRED TO -
= DRIVE 13" ID =
s SPLITSPOON WITH 140 -
] LB. HAMMER FALLING [
n 30 INCHES -
PRQUECT HOLE NO.
EDIA(; 7|:ORM‘I83(5 PREVIOUS EDITIONS ARE OBSOLETE. PRINCEVILLE FLOOD\PFR*O@*SS*W2

_\PRINCEVILLE 2-6.dan 3/22/2007 11:15:37 AM REDUCTION



f Hole No. PFR-06-SS-13 T

DIVISION INSTALLATION SHEET W
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BT 134" |D SPT. & 4'" AUGER
PRlNCEV”—LE FLOOD REDUCT|ON 11. DATUM FOR ELEVATION SHOWNBM or MSL}
2. LOCATION (Coordinates or Station) MSL
NC COO?’d. E 24446810 N 786339.5 (NAD 83 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME 550
SAVANNAH D‘STR‘CT X 13. TOTAL NO. OF OVER- 'DISTURBED ‘UNDISTURBED
4. ;%L%/;V%/;ggﬂshown on drawing title : PFR _06 _ SS _ 13 BURDEN SAMPLES TAKEN . 10
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED 'COMPLETED
[X] VERTICAL [JINCLNED ____ DEG.FROM VERT. . 7/18/06 - //18/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/ A A

8. DEPTH DRILLED INTO ROCK_ N/ A 19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE 15.5' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASS‘F‘C(/ET‘ON. OF MATERIALS ég%%Rﬁ E%?A(PE? (Drilling r/mEEvya/;gKliss, depth of
escription) ERY NO. weathering, efc., If slgnificant)
MSL feet c P e f 9

0 ASPHALT 0.5' BLOWS PER FOOT: |}
_ SM Rusted brown fine silty n
— sand ] =0
] NOTE: _F
= , IWATER LEVEL 5 E
3.0 — DURING DRILLING —
17751 5SC Brown, fine clayey sand WAS 11.8". —
Vs s 3 14 £
. 4 12 F
6.0— ==
] H SM Gray, fine silty sand 5 A . [
.-, SP/SM Gray, fine poorl 5 B [
- - graded é\\ty Saad / I
- Yellowish brown B
— . 6 |
9.0— 27 =
- 7 27
] 24 HRS —
. . Brownish tan |V [
12.04." 8 [wT n.s0 =
J.°.7.IsP Tan, coarse poorl raded [
1. - sand, trace opf pe% grave\ 9 15
m . 10 A [
15.0— CH Gray, fat clay with sand 10 B 8 -
15.5 | [
. BOTTOM OF HOLE AT 15.5' NOTE: -
- HOLE TERMINATED |
m SOILS ARE FIELD VISUALLY ! [
— CLASSIFIED IN ACCORDANCE AT W55 -
— WITH THE UNIFIED SOIL B
] CLASSIFICATION SYSTEM BLOWS/FOOT: —
— NUMBER REQUIRED TO -
- DRIVE 13%" ID —
s SPLITSPOON WITH 140 [~
—] LB. HAMMER FALLING =
n 30 INCHES [~

ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. PROuECT HOLE NO.
NG F ERRCEVILLE FLOODISER 06-55-13

_\PRINCEVILLE 2-6.dan 3/22/2007 11:18:07 AM REDUCTION



Hole No. PFR-06-SS-14

MAR 71

LAPRINCEVILLE 2-6.dan 3/22/2007 11:20:00 AM

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BT 134" |D SPT. & 4" AUGER
PRlNCEV”—LE FLOOD REDUCT|ON 1. DATUM FOR ELEVATION SHOWNBM or MSL)
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2445655.3 N 787417.8 (NAD 83) 3™\ \\ur ACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME 550
SAVANNAH D‘STR_‘CT 13. TOTAL NO. OF OVER- "DISTURBED "UNDISTURBED
4. HOLE NO. (45 stown on drawing fite | DER_(15-SS-14 BURDEN SAMPLES TAKEN | 10
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED :COMPLETED
[X] VERTICAL (] INCLINED DEG. FROM VERT. . //18/06 - 7/18/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/ A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 15.6' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS éE%%@E— E%F{? (Drllling rrmg.gvmyiss. depth of
(Description) ERY NO. weathering, efc., It slgnificant)
MSL feet c d e f g
0 - ASPHALT 0.6' BLOWS PER FOOT: |
— SM Dark gray, fine silty sand -
1 1 8 =
n NOTE: -
] , |WATER LEVEL =
3.0 — DURING DRILLING —
= ooy WAS 8.1 —t
— 3 16 W
6.0 . [SPSM Beige, fine poorly L 4 A 13 F
-V graded” silty sand 4 B —
. . ISP Yellowish tan, fine to 24 HRS. -
— medd\um poorly graded 5 \VA 32
- san —= —
] W.L. 7.50 e
. 5 -
9.0— 1 —
E Trace of silt 7 10 E
] With some tiny gravel E
12.0— . S 7
E White and brown 9 A E
] CH Dark gray, fat cla 9 B AN
trocegofyc\ayey Séﬂd (sC) =
15. 10 R
15.6 ] . -
- BOTTOM OF HOLE AT 15.6' NOTE: -
- HOLE TERMINATED |
_ SOILS ARE FIELD VISUALLY ! [
— CLASSIFIED IN ACCORDANCE AT 15.6 B
— WITH THE UNIFIED SOIL -
] CLASSIFICATION SYSTEM BLOWS/FOOT: —
— NUMBER REQUIRED TO B
— DRIVE 1%" ID B
s SPLITSPGON WITH 140 [
_ LB. HAMMER FALLING B
n 30 INCHES o
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. E)R%‘E/S/TCE\/‘LLE FLOOD\B%$?O6*SS*W4

REDUCTION



Hole No. PFR-06-SS-17

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 13" |D SPT.& 4" AUGER
PRINCEVILLE FLOOD REDUCTION [ 5aron For ecevarion srowew o wsw
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2443540.00 N 781266.2 (NAD 83p— o=
3. DRILLING AGENCY CME 550
" HSLAEVN?\J{TSA: D‘SJR_‘CT_N ‘ 13. TOTAL NO. OF OVER- "DISTURBED "UNDISTURBED
 HOLE NO. ho stoun on crowig e | DER ()6 -SS-17 |_BUFOEN SMRLES TKEN 10
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 6. DATE HOLE 'STARTED "COMPLETED
[X) VERTICAL [] INCLINED DEG. FROM VERT. L //19/06 - 7/19/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N /A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 15.5' KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS éECc%Ff/E— E%PE? (Drilling r/mS,Evya/?sK/%ss, depth of
(Description) ERY NO. weathering, efc., If significant)
MSL feet c 4 e t 9
0 ASPHALT 0.5 BLOWS PER FOOT: |
] SM Brown, fine silty sand [
{ Tan and gray, 1 NOTE: 22 ;
0471 5C Brown, fine clayey sand 2 AWATER LEVEL 5 [
3.0 — CL Brown lean clay 5> B [DURING DRILLING [
— ! |—
] S A |WAS 6.5 F
— SM Brown, fine silty sand 3 B b4 HRS -
n | fine to medium [~
— grain sizes 4 E 13 W
6.0— W.L. 5.60 [
.7.°.|SP Tan, coarse poorly =
.. graded sand S 26
I With some clay ‘ [
9.0 K 26 -
1. . ", No clay —
g 7 S
2.04.0.0. 8 tE
.0 9 0
3. 10 -
15.0—"."." —
15.5 u
- BOTTOM OF HOLE AT 15.5' NOTE: -
— HOLE TERMINATED |
] SOILS ARE FIELD VISUALLY : [
— CLASSIFIED IN ACCORDANCE AT 155 =
— WITH THE UNIFIED SOIL -
] CLASSIFICATION SYSTEM BLOWS/FOOT: —
— NUMBER REQUIRED TO =
— DRIVE 1%" ID —
s SPLITSPOON WITH 140 [~
] LB. HAMMER FALLING [
n 30 INCHES —
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. E)R%\E[\C/TCE\/\LLE FLOOD{%%RNQC)@*SSW7

MAR 71

. \PRINCEVILLE 2-6.dgn 3/22/2007 11:21:57 AM

REDUCTION



Hole No. PFR-06-SS-18 j

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 134" |D SPT.& 4" AUGER
PRlNCEV”—LE FLOOD REDUCT|ON 1. DATUM FOR ELEVATION SHOWNBM or MSL)
2. LOCATION (Coordinates or Station) MSL
NC Coord. E 2445157.8 N 780516.4 (NAD 83) =\ FacTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME 550
SAVANNAH D‘STR‘CT X 13. TOTAL NO. OF OVER- :D\STURBED :UND\STURBED
4. ;{%LEND(’?L.”;/;;HSWN on drawing title PFR _ 06 _SS _ 18 BURDEN SAMPLES TAKEN 10
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 6. DATE HOLE 'STARTED "COMPLETED
[X] VERTICAL (] INCLINED DEG. FROM VERT. //19/08 - 7/19/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/ A 7
8. DEPTH DRILLED INTO ROCK_N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE ‘\55‘ KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS é{%%@g— E%PE? (Drilling f/'m:EvtAa/?sK/rSJss, depth of
(Description) ERY NO. weathering, etc., if significant)
M&SL feet c P e f M
— ASPHALT Q.5 Bl O PFR FOOT: -
] SM Brown, fine silty sand —
T trace of clay 1 5
i Gray ~
—] 2 10 W
3.0 — 24 HRS. —
7 3 A E o [
—] ML-CL Gray, sandy lean clay W.L. 3.90 —
a.°. SP/SM White, fine poorly [
60— * graded silty sand 4 NOTE: SN ol
L : , WATER LEVEL — F
.. .|SP Light gray, m‘ed\umd tdo 5 DURING DRILLING 7 E
t....' gggrse poorly grade WAS 52\ j
: s o 6 :
9.0— ", 21
g: - N 7 16 i
12.04.0.. 8 nE
°.°. | Coarse grain sizes [
i PR 9 2
- 10 -
15.0—H°.". 29 |—
15.5 0 : -
- BOTTOM OF HOLE AT 15.5' NOTE: -
— HOLE TERMINATED —
m SOILS ARE FIELD VISUALLY ! =
- CLASSIFIED IN ACCORDANCE AT 15.5 =
— WITH THE UNIFIED SOIL B
] CLASSIFICATION SYSTEM BLOWS/FOOT: —
- NUMBER REQUIRED TO =
— DRIVE 134" ID -
s SPLITSPOON WITH 140 [~
_ LB. HAMMER FALLING [
n 30 INCHES o
ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE. E)R%\E[{/TCE\/\LLE FLOOD{H}%LE %0406*8848

MAR 71

LCAPRINCEVILLE 2-6.dan 3/22/2007 11:23:24 AM

REDUCTION



Hole No. PFR-06-SS-19

DIVISIO INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BT 134" |D SPT.& 4" AUGER

PRINCEVILLE FLOOD REDUCTION [

2. LOCATION (Coordinates or Station)

DATUM FOR ELEVATION SHOWNBM or MSL)
MSL

NC Coord. E 2447467.0 N 779983.0 (NAD 83\ FACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY CME 550

4 H(?LAEVNQI\J{ANAHHW D‘SdTRI‘CTW " 13. TOTAL NO. OF OVER- 'DISTURBED 'UNDISTURBED
" ond file n[/mb:r)s n on drawing title : PFR'O6‘SS‘19 BURDEN SAMPLES TAKEN . 10

14. TOTAL NUMBER CORE BOXES N/A
. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 6. DATE HOLE 'STARTED "COMPLETED
[X] VERTICAL [ INCLINED DEG. FROM VERT. . 7/19/06 - 7/19/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/ A 7
8. DEPTH DRILLED INTO ROCK  N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 15.6" KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS éEcc%S/Ef E%pfg (Drliling fme,Eya/ferliss, depth of
(Description) ERY NO. weathering, efc., If significant)
M&SL feet c g e f
0 ASPHALT 0.6 BLOWS PER FOOT: |
SM Gray, fine silty sand -
1 25 [
CH Brown, fat clay 24 HRS. =
2 72 N -
W.L. 3.00 -
3 15 E
1 CL Gray, lean cla 4 A 26 E
6.0— . ".", ISP Wh\te fine poor\y 4 BINOTE: —
7°.7."|___gradéd sond WATER LEVEL -
—. .. Coarse grain sizes s E
] 5 |DURING DRILLING [~
J . WAS 5.4, [
9.0."." 6 13
i 7 5
12.0* * 8 S
- L. 9 -
150 .. 10 12 -
156 o = - ‘ u
- BOTTOM OF HOLE AT 15.6' NOTE: -
C HOLE TERMINATED —
_ SOILS ARE FIELD VISUALLY ! [
— CLASSIFIED IN ACCORDANCE AT /‘56 -
— WITH THE UNIFIED SOIL B
] CLASSIFICATION SYSTEM BLOWS/FOOT: —
— NUMBER REQUIRED TO -
- DRIVE 13" ID —

SPLITSPOON WITH 140 [
LB. HAMMER FALLING -
30 INCHES —

ENG FORM1836 PREVIOUS EDITIONS ARE OBSOLETE.
MAR 71

LCAPRINCEVILLE 2-6.dan 3/22/2007 11:25:12 AM

PROJECT {HOLE NO.
PRINCEVILLE FLOOD'PFR-06-SS-19
REDUCTION



Hole No. F’FR-O6-SS-20T

DIVISION INSTALLATION SHEET 1
DRILLING LOG SOUTH ATLANTIC WILMINGTON DISTRICT oF 1 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 134" |D SPT.& 4" AUGER
PRINCEVILLE FLOOD REDUCTION [ purow ror ecevation srowwan o wsw
2. LOCATION (Coordinates or Station) MSL
NC COOV’d. E 2449862.2 N 780142.3 (NAD 83) 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY CME 550
SA\/ ANNAH D‘STR‘CT X 13. TOTAL NO. OF OVER- 'DISTURBED :UND\STUREED
4. ;{/%L%/;‘J?L.”;/g:r)smn on drawing title PFR _ 06 _ SS _ 20 BURDEN SAMPLES TAKEN
14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
JOHN HASKEW 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE 'STARTED 'COMPLETED
[X] VERTICAL [ JINCLNED ____ DEG.FROM VERT. . 7/18/06 - 7/18/06
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A 18. TOTAL CORE RECOVERY FOR BORING N/A 7
8. DEPTH DRILLED INTO ROCK N/A 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 15.5! KELLEY KALTENBACH
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS yéECc%s/E— E%P&R (Drliiing f/m?,gvya/;\;’Kliss. depth of
ML fest (Description) ERY NO. weathering, etc., if significant)
ce 3 d e 1 )
0 ASPHAL T 0.5 BLOWS PER FOOT: F
] SM Brown, fine silty sand [~
— trace of Asphalt 1 2 |
E ML-CL © Jb NOTES -
- ray an rown, [~
_ sandy P/eam clay 2 WATER LEVEL 9
3.0 — DURING DRILLING —
. Whitish gray 3 A WAS 10.5". . [
— SM Light gray, fine silty sand 3 B }
a.°, SP/SM Grayish tan, fine ~
6.0 poorly graded silty sand 4 13 +
7 5 26 F
. 6 A |24 HRS. .
9.0— ,".".|SP Light gray, coarse poorly 6 B \V4 —
o graded sand, trace of pea = —L
—. . . gravel 7 W.L. 9.00 =
i P Sl
. 8 A . [
Q-Of CH Brown, fat clay —
1 CL Brown, lean clay [~
7 E [ =
1 10 —
15.0— —
15.5 7 , -
- BOTTOM OF HOLE AT 15.5' NOTE: -
—] HOLE TERMINATED |
_ SOILS ARE FIELD VISUALLY ! =
— CLASSIFIED IN ACCORDANCE AT 15.5 -
-] WITH THE UNIFIED SOIL [~
] CLASSIFICATION SYSTEM BLOWS/FOOT: —
— NUMBER REQUIRED TO -
- DRIVE 13" ID I~
s SPLITSPOON WITH 140 [~
] LB. HAMMER FALLING [
T 30 INCHES -
PROJECT HOLE NO.
Eug 7I:ORM1836 PREVIOUS EDITIONS ARE OBSOLETE. CRINCEVILLE FLOOD*PFR*O@*SS*2O

_\PRINCEVILLE 2-6.dgn 3/22/2007 11:26:39 AM  REDUCTION
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| Gravelly sand to sand (7)
-] Clean sands to silty sands (6)
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| Sensitive, fine grained (1)
| Silty sand to sandy silt (5)
] Clean sands to silty sands (6)

z
)

T

O

=

]

S = @
= = .
% | @ Q|
i5 . gt
| <

ok

ww

g

o

>z

%H

O

Z|m

¥ o
Q.
Wl
w z
<

-

2 © =3
> xe
m @ =&
Ol & T
z %@ 5o
2 9 |ex
E
BB
o3
ZE
<<
Z0
ZI
>0
L. <0
z |2 23
o 4 Fa] w o
= o Q Q
© | |2 gd
8 o S |Bo
— o o om
o

n

—
SR

—
z &

3 o 5§
mMm

()

£sa8

OFr 0




o
n
(=i
o
B

fs [TSF]

qc [TSF]

0

T
o
-
2 s S
I A ©
3] o 2 >
- o | 3
= © <t
g <] e,
Q ol 4 m
° N g =
5 59z )
3 |20 |uw=
= T S| © 2=
O o%a |2
P
]
T
O
2
m
S |u | &
= = .
@ [a]
£ 15| g2
4
<
AL
w
K
2o
==
Wiz
Olo
Z|W
x5
PEO.
o8
Wl
y 2z
= © 20
> o e
] ' [
ol & T
z & s
= (@] Or
o &>
)
3z
83
9
<E
=<
Zi
>0
<)
.. a 2«
c = . ua
S |g |8 |80
© | |2 gd
g8 |2 |2 |uo
2 |la |&a |Do

Gravelly sand to sand (7)

Gravelly sand to sand (7)

U2

Cone No: 0

Tip area [cm2]: 10

Sleeve area [cm2]: 150
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Gravelly sand to sand (7)

Clean sands to silty sands (6)
: Silty sand to sandy silt (5)

Silty sand to sandy silt (5)

Clean sands to silty sands (6)
| Gravelly sand to sand (7)

B

E

sand to sand

ravelly
Gravelly sand to sand

"] Clean sands to silty sands (6)

Clayey silt to silty clay (4)

Very stiff fine grained (9)

1G

——-| Clays; clay to silty clay (3)
| Silty sand to sandy silt (5)

s

--’| Silty sand to sandy silt (5)

s

+ Very stiff fine grained (9)
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| Gravelly sand to sand (7)

Gravelly sand to sand (7)

=1 Very stiff sand to clayey sand (8)
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Gravelly sand to sand (7)

"| Very stiff fine grained (9)
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SEP 05

Boring Designation  PD-BP-64-1
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 2 SHEETS
1. PROJECT 9. COORDINATE SYSTEM ! HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-64-1 35.87415°N -77.52834°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
: 20 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 31.5
5. %ECTION OF BORING : DEG FROM : BEARING . STARTED . SOMPLETED
VERTICAL : VERTICAL : : :
] INCLINED : - 15. DATE BORING 4/18/09 4/18/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 50.0
7 DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 30.0 Stacey Smith/M. Gates
G 2 FIELD CLASSIFICATION OF MATERIALS g aborgiery
2 w % K] 0 v
ELEV | DEPTH 3 2l N | Ne g (Description) REC § g E E 4lzlg §§ REMARKS
B 1 0’ to 1.5": SAND, fine grained, some 0.0
2 silt, trace of silt, trace of organics, 1 B
485 | 15 3 roots, dark brown (SM) B
i 4|5 [}[t]1.5"t0 4.5 SAND, fine grained, | i
2 some silt, trace of clay, brown (SM) 2|0|77|23 12| SM i 25
2 [— -
i 2|4 I
- 4 3 -
455 | 45 | 4 - -
| 7|8 .".".| 4.5"to 7.5": SAND, poorly sorted,
6 - +| medium grained, little silt, light brown 4 - 5.0
: 6 et (SP) B
il 32| o i
B 4 el 5 i
25| 75 | 4 b ] | | 5
B 6| 8 » .| 7.5'to 10.5": SAND, poorly ’
6 »--.+| sorted,medium grained, little silt, 6 i
B 6 *.*.*| trace of clay, moist, light brown (SP) B
d [ s [ n i
g - 6 ': : 7 1-10.0
| 395 [ 105 | 6 ] - L
2 5 |12 L".".| 10.5" to 12': SAND, poorly sorted,
() - o -
3’ 7 -..¢| fine grained, little clay, trace of silt, 8
gl 38.0 [ 12.0 | 11 [ o ot brown (SF)_ __ _ _ !
° | 7118 .°.".| 12" to 13.5" SAND, poorly sorted, |
& 9 poe ﬁne grained, trace of silt, trace of clay, 9| 0]|79]21 9| SM 125
of 365 [ 135 | 9 - llantbrown SP) __ __ __ ] i
= B 5|18 -"..| 13.5" to 15" SAND, poorly sorted,
z 5 -°._+| fine grained, little silt, trace of clay, 10 §
=| 35.0 [ 150 | 8 [---:] light brown (SP) i
S i 10|13 -.-.[ 15" to 16.5": SAND, poorly sorted, ~15.0
w i 11 "« +| fine grained, little silt, light brown 11 i
<| 335 | 165 | 13 s | i
% | 10| 24 .".-.| 16.5' to 18": SAND, poorly sorted,
w 10 "« _+| fine grained, trace of clay, moist, light 12 i
< - -17.5
5| 320 [18.0 | 10 oayespy ] - '
3 \ 4 3120 .”. 7| 18" to 19.5": SAND, poorly sorted,
o 5 - +| fine and medium grained, trace of 13 i
2 305 | 195 | 7 *.°.*| clay, trace of silt, wet, light brown (SP) i
o : . e e — -
o B 2 112 .".".| 19.5' to 21°: SAND, poorly sorted, 20.0
= 4 .~ «| fine and medium grained, little silt, 14 Depth to ar N s
; - SO ; oundwater static |
3] 200 [ 210 | 5 [--:| trace of clay, lightbrown (SP) | | | ] at 1%.3 feegt after 24 hours
8 | 119 .".".| 21" to 24": SAND, poorly sorted, fine N
> 1 "« _+| to coarse grained, trace of silt, light 15 17
b4 B 1 *.*.*[ brown (SP) B
3 - — — -22.5
x B 212 i
< B 3 o 16 i
4l 26.0 | 240 | 4 S || i
f I 217 L*.. =
2 3 * 17 250
SPK FORM 1836-A Boring Designation = PD-BP-64-1 SHEET 10f2



ACE 1836-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

Boring Designation _ PD-BP-64-1

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Wilmington District OF 2 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic
LOCATION COORDINATES ELEVATION TOP OF BORING
50.0
= 2 | FIELD CLASSIFICATION OF MATERIALS | % |2 Laboralon
= w % K] 73 ]
ELEV | DEPTH 3 9 N | Ne g (Description) REC E § § HEIE: Q 5 § REMARKS
245 | 255 | 3 .| 24'to 2557 SAND, poorly sorted, | |_| 250
2 [ 6 .+~ |\fine to coarse grained, light brown |
i 2 o+ -|(SP) (continueq) J 18 i
230 | 270 | 1 25.5' to 27": SAND, poorly sorted, B
213 ~*"[ifine to coarse grained, trace of silt, -
N 18 2. |Wrace of organice, light brown (SP)_ 1| 149| 4 |o1| 5 14| sp 275
215 [ 285 | 12 *| 27" to 28.5': SAND, poorly sorted, B
: : +n fine to coarse grained, trace of clay, =
5 |30 it i
- [-;-;[lightbrown(SP) J -
L 7 [++| 28.5"to 30 SAND, poorly sorted, 20 3
20.0 | 30.0 | 10 ., "] fine to coarse grained, trace of clay,
30.0
7 \gray (SP) /

Cemented hole with three (3) bags of Portland

SPK FORM 1836-A Boring Designation = PD-BP-64-1 SHEET20f2



Boring Designation _ PD-BP-64-2
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 2 SHEETS
1. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL . VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-64-2 35.87506°N -77.52852°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED - UNDISTURBED
: 20 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 34.0
5. |I%QECTION OF BORING : DEG FROM : BEARING : TSTARTED . SOMPLETED
VERTICAL : VERTICAL : : :
[C] INCLINED z 1SSBATEBORING 4/18/09 4/18/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 45.0
7. DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 30.0 Stacey Smith/M. Gates
G 2 FIELD CLASSIFICATION OF MATERIALS <Z$ e
2 w % @ 173 Sw
ELEV | DEPTH % '3 Ny | Nego (HD (Description) REC E- § E -:%’ 4z g Z>§ REMARKS
B 1 0" to 1": SAND, fine grained, some | 0.0
440 | 10 | 2 silt, trace of organics, roots, dark 1
43.5 1.5 4 \brown (SM) /l B
46 11° to 1.5": SAND, fine grained, some || B
- |4 /\slav,_tra_cwﬂu@t_bw_(s_@__; 2| 2|70|28 10| sc i
420 30 | 8 7] 1.5' to 3': SAND, medium grained, - 2.5
* : 13112 P49 some clay, trace of silt, light brown -
i 13 (50) [ 3 i
- 14 3'to 4.5": SAND, fine grained, some o
405 L 45 1o HH hil. litle clay, dark brown (SM) _ _ -
- 4.5' to 6: SAND, poorly sorted, fine - 5.0
o 4 grained, little silt , dark brown (SM) 4106139 10| SM 2
390 [ 6.0 | 3 i
L 217 6" to 7.5": SAND, poorly sorted, fine |
3 grained, little silt , reddish brown/gray 5 42 15| sC
375 | 75 | 4 (SC) [ .5
| 2|7 7.5"to 9": SAND, poorly sorted, |
3 -| medium grained, little clay, reddish 6
360 [ 90 | 4 | brownigray (SP) | - i
8 | 4 |7 .| 9" to 10.5": SAND, poorly sorted, fine i
e 5 and medium grained, moist, light 7
Tl 345 [105 | 6 brown (SP) ] - 100
8 \ 4 2" .| 10.5" to 12": SAND, poorly sorted, |
$ i 3 fine and medium grained, trace of silt, 8 i
gl 33.0 [ 120 | 4 wet lightbrown (SP) | L I
e | 117 12" to 13.5": SAND, poorly sorted, 125
5 1 -| fine to coarse grained, trace of silt, 9 .
I~ light brown (SP) §
ol 315 | 135 | 1 S ] | B
> B 112 13.5" to 15": SAND, poorly sorted, B
Z 2 -.+| fine to coarse grained, trace of silt, 10
2| 300 [ 150 | 3 trace of gravel 1/4" diameter, light B
gl22 o “nbrown (SP) r 150
= B | 168730 17 B SAND ronrvc aomdad s
8 3 15 to 17.5": SAND, poorly Scrted., 11| 3 |94} 3 16| sP
) - 5 fine to coarse grained, trace of silt, -
2 - light brown (SP) -
& B 2|8 |
Yl 275 | 175 | 6 12 .
o e R e R T T T — — Depth to groundwater static |-17.5
8' 27.0 | 18.0 | 12 17.5 to 18" SAND, poorly sorted, | L at 16.4 feet after 24 hours L
= 1118 Imedium grained, trace of clay, light |
& i 5 \gay ($P) _ _ _ _ i |13 i
2 255 | 195 | 10 18' to 19.5": SAND, poorly sorted, i
x 11115 fine to medium grained, trace of clay, B
K — light brown/light gray (SP) [ —20.0
oy 20 ; n - - 14 19 18| SC
8l 240 [[21.0 | 21 19.5 to 21": SAND, fine grained, with i
: : clay, trace of silt, dry, greenish gray -
Q 9 | M
3 L 15 (SC) [ 15 i
2 = 21" to 30": CLAY, stiff, medium =
5 L 18 plasticity, little fine grained sand, trace L2905
& I 9 |33 of silt, greenish gray (CL) 8
= | 13 16 88 19| CL i
g [ |z [
= 8 |30
& i 15 17 i
< 25.0

SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-64-2 SHEET 1of 2



60

Cemented hole with three (3) bags of Portland

ACE 1836-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

Boring Designation  PD-BP-64-2
INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Wilmington District OF 2 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic
LOCATION COORDINATES ELEVATION TOP OF BORING
45.0
EE= 2 | FIELD CLASSIFICATION OF MATERIALS | % | 2 Losogon
2 w Y% K] I3 =
ELEV |DEPTH 3 af N @ (Description) REC § g E E 4lz]e §§ REMARKS
i 20 | 21 to 30" CLAY, stif, medium ] . (250
7 |35 / plasticity, little fine grained sand, trace
- 13 / of silt, greenish gray (CL) (continued) 18 22 B
T Lis / N u :
20 | 31 /
- 24 / 19 275
B 28 / | - |
i 29 | 52 / B
i 29 % 20 17 i
15.0 | 30.0 [ 31 A 30.0

SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-64-2 SHEET 20f2



Boring Designation  PD-BP-64-3
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL @ VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-64-3 35.87528°N -77.52822°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
: 10 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 42.0
5. %?ECTION OF BORING : DEG FROM : BEARING - STARTED : SONPLETED
VERTICAL ! VERTICAL : : :
[ INCLINED : 1. DATE BORING : 4/18/09 4/18/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 48.0
7. DEPTH DRILLED INTO ROGK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
EES 2 FIELD CLASSIFICATION OF MATERIALS g ——
2 w % Bl ol @ Sa
ELEV |DEPTH 3 2 N | Noo @ (Description) REC g g Z E 4lzle '@8 REMARKS
| 1 0’ to 1.5": SAND, fine grained, some | 0.0
2 silt, trace of organics, roots, brown 1
465 | 15 | 3 (SM) L i
| 3|5 1.5'to 3": SAND, fine grained, some |
3 / clay, trace of silt, roots, light brown 2 25
450 [ 30 | 2 7 R [ <
B 11586 3'to 5.5": SAND, fine grained, some |
2 / clay, trace of silt, light brown (SC) 3101|5644 15| SC
L 3 / i
2|56
- — 5.0
425 | 55 | 3 2, 4 [ °
4209 6.0 | 5 ."..] 5.5" to 6" SAND, poorly sorted, 1
118 - -+ .Iilmedium grained, little clay, moist, Iight,'
2 peellgray (SP) _ 501 |o5|4 21| sp
B 2 ".*."| 6'to 8.5": SAND, poorly sorted, i
~ 114 [--+") medium grained, fittle clay, wet, light — 7.5
305 [ 85 1 brown (SP) 6 :
390 [ 9.0 | 1 U///] 8.5'to 9": CLAY, stiff, medium m |
2 2 | 2 7 \plasticity, trace of silt, green (CL) /]
g i 3 / 9"to 10.5% CLAY, stiff, medium 7 40|25| |cL i
| 375 (105 | 5 /A plasticity, little fine grained sand, trace ~10.0
2 3|8 -+ .]\of silt, woody fragments, green (CL) | | Depth to groundwater static |
e B 4 .”.| 10.5' to 12": SAND, poorly sorted, 8 at 9.6 feet after 24 hours
a - -7+| little clay, woody fragments, light gray -
2l 360 | 120 | 5 Loy \(SP) :
S 419 Sl mmr s —m———— —
= ~ -+.| 12" to 13.5": SAND, poorly sorted, —12.5
S - 8 L*.*.| little clay, light gray (SP) 91081119 22| sp =
9l 345 | 135 | 12 -
3 i 6 |20 7/ 13.5' to 15" CLAY, stiff, medium i
T 7 / plasticity, some fine grained sand, 10 34{15 CL
2| 330 [ 150 | 11 7/ light gray (CL) :
o - 8 16.0
=
s Cemented hole with one (1) bag of Portland
P
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SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-64-3 SHEET 1o0f1



ACE 1836-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

Backfilled hole with cuttings and surrounding material.

Boring Designation  PD-BP-BA-1
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-BA-1 35.85738°N -77.46433°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES DISTURBED : UNDISTURBED
10 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14, ELEVATION GROUND WATER 27.5
5. l?EIleCTION OF BORING : DEG FROM : BEARING - STARTED : CONFLETES
VERTICAL : VERTICAL : : :
(] INCLINED : 1. DATE BORING 4/14/09 4/14/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 35.0
7. DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
EE= 2 FIELD CLASSIFICATION OF MATERIALS £ peorglory
2 ig % ° @ Sa
ELEV | DEPTH 3 2l N | Ne & (Description) REC g g E HEIEREL: REMARKS
oo h| O [ < O 0.0
B 1 0' to 1.5": SAND, fine grained, some ’
1 silt, trace of clay, trace organics, 1 8 i
335 | 15 | 1 brown (SM) .
i 1] 2 1.5’ to 3": SAND, poorly sorted, fine i
1 grained, little clay, trace of silt, light 2 i
320 30 | 1 reddish brown (SP) — 25
0 1|2 .| 3'to 6" SAND, poorly sorted, fine | [ | i
2 -| grained, trace of clay, moist, light 3 i
B 2 *| reddish brown (SP) ™
i 2| 4 — 5
:- 4 4 :— 5.0
20|60 {3} | bt o] L |
L 2|7 6" to 9': SAND, poorly sorted, fine
3 and n_1edium grained, trace of clay, 5 i
o 3 wet, light reddish brown (SP) Depth to groundwater static |
Yy : -
116 - at 6.1 feet after 24 hours |~ 7.5
i 2 e 6 i
260 | 9.0 | 2 Sy I i
1| 4 .".| 9" to 10.5": SAND, poorly sorted, fine
B e > - SP- -
2 .| and medium grained, trace of clay, 710191] 9 24
245 105 | 3 .| light reddish brown (SP) sC —10.0
i 1[5 L*.7.[10.5"to 13.5": SAND, poorly sorted, | i
2 -« | fine and medium grained, trace of 8 B
B 5 F.".°| clay, light brown (SP) -
i 1|7 .. — .
L 1 - 9 _—12.5
215 | 135 | 1 S | - i
B 2|2 .". .| 13.5"to 15" SAND, poorly sorted, |
3 -« _+| fine to coarse grained, light brown 10 23
" F.°."| (SP) i
20.0 1 5.0 4 7 - 1 5.0

SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-BA-1 SHEET 1o0f1



Boring Designation  PD-BP-BA-2
DiVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM ! HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-BA-2 35.85638°N -77.4631°W CME-75
3. DRILLING AGENCY 12, TOTAL SAMPLES : DISTURBED : UNDISTURBED
: 10 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 27.0
5. %?ECTION OF BORING : DEG FROM : BEARING : STARTED : CONPIETED
VERTICAL ! VERTICAL : : :
(] INCLINED : 15. DATE BORING 4/14/09 4/14/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 35.0
7. DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING ~ N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
EES 2 FIELD CLASSIFICATION OF MATERIALS g Loborslory
2 w % K] @ Sa
ELEV | DEPTH 3 9| N | Ny 2 (Description) REC g g E gld|e Q "é g REMARKS
| 1 0'to 1.5": SAND, fine grained, some | 0.0
1 silt, trace of clay, trace of organics, 1
335 | 15 | 2 brown (SM) [ i
| 113 .“.".| 1.5" to 3': SAND, poorly sorted, fine |
1 - _+| grained, little clay, trace of silt, light 2
320 30 | 2 .*.| reddish brown (SP) — 2.5
i 13| [*[37to45% SAND, poorly sorted, fine | i
2 ... -| grained, trace of clay, moist, light 310/68|32 14| SC
305 | 45 1 .- .°| reddish brown (SP) i
B 2|3 L*.-.[ 4.5"to 6 SAND, poorly sorted, fine | [ 50
4 -_+| grained, trace of clay, wet, light 4 :
200 | 6.0 3 *.*| reddish brown (SP) i
L 3|7 .-.+| 6't0 9 SAND, poorly sorted, fine Depth to groundwater static |-
i 3 b ?g;;\ed, trace of clay, wet, light gray 5 at 5.3 feet after 24 hours
i 2 O - - 7.5
\ 4 2 (5 et 5
L 2 -l 6 i
260 | 90 | 1 S | | |
2 B 3|3 L*.°.| 9" to 10.5": SAND, fine and medium B
e 3 e grained, poorly sorted, trace of clay, 7 22
Tl 245 [ 105 | 4 -.-)| ightgray (SP) | || - 100
) L 117 *.>.] 10.5" to 12": SAND, fine and medium i
g 1 b . grained, poorly sorted, trace of clay, 8
gl 23.0 | 120 | 1 .o lohtgray/light brown (SP) | I
S | 2|2 .”.7.| 12" to 13.5": SAND, poorly sorted, | 105
& i 3 +-+.+| fine to medium grained, light brown 9|0|98|2 21| sp |~
o 215 [ 135 | & s i
2 | 118 .".~.| 13.5' to 15" SAND, poorly sorted, |
E 1 -+.+| fine to coarse grained, light brown 10
2 B ..t (SP) 5
2 20.0 | 15.0 | 2 3 PR 15.0
s
8
; Backfilled hole with cuttings and surrounding material.
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SPK FORM 1836-A Boring Designation = PD-BP-BA-2 SHEET 10f1
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Backfilled hole with cuttings and surrounding material.

ACE 1836-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

Boring Designation  PD-BP-BA-3
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM { HORIZONTAL @ VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-BA-3 35.85683°N -77.46146°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
: 10 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 26.6
5. %?ECTION OF BORING : DEG FROM : BEARING : STARTES : COVPLETED
VERTICAL : VERTICAL : : :
[C] INCLINED : - 15. DATE BORING 4/14/09 4/14/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 35.0
7 DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
EES 2 FIELD CLASSIFICATION OF MATERIALS £ aborgiory
2 i % 3 @ Sa
ELEV | DEPTH = S| N | Neo g (Description) REC § g § gldiz|8|5s REMARKS
= ARR R < 0.0
B 2 0" to 1.5": SAND, fine grained, some :
3 silt, trace of clay, trace of organics, 1 19 2 | SM i
335 [ 15 | 4 brown (SM) i
B 3|7 .".-.| 1.5"to 3": SAND, poorly sorted, fine i
3 .. +| grained, little clay, trace of silt, light 2 i
320 30 | 3 *.-.*| reddish brown (SP) - 2.5
i 26| |3 t0 45 SAND, poorly sorted, fine | i
2 -« _+| grained, trace of clay, light reddish 3/0193]8 6 2%'
305 | 45 | 2 oeiprown (sPy ] I
L 2| 4 .*.".| 4.5"to 7.5": SAND, poorly sorted, fine 0
2 - .. +| grained, trace of clay, moist, light 4 ~ 5
I~ 3 P.°.*| brown (SP) B
= g 5 [Tt 5 Depth to groundwater static |
o .. at 5.4 feet after 24 hours L
275 | 75 | 4 A | | 75
2|7 .".>.] 7.5'to 9": SAND, poorly sorted, fine |
i 2 .-.+| grained, trace of clay, wet, light brown 6
26.0 | 90 | 3 N L - !
B 1|5 *.>.| 9" to 10.5": SAND, fine grained,
1 -..+| poorly sorted, trace of clay, light 7 i
245 | 105 | 1 ooiprown SPY (100
| 212 .".~.| 10.5' to 13.5": SAND, poorly sorted, i
2 -« _+| fine and medium grained, little clay, 8
B 2 ".*.°| light gray/light brown (SP) i
™ 1] 4 i
N 2 o 9| 0 |89|11 20| 3% 125
| 215 [135 | 3 S I
| 1156 *.7.| 13.5" to 15" SAND, poorly sorted, |
1 -« | fine and medium grained, light brown 10
B .*.*| (SP) B
20.0 | 15.0 | 1 5 ae 15.0

SPK FORM 1836-A
SEP 05

Boring Designation = PD-BP-BA-3 SHEET 10f1



Cemented hole with one (1) bag of Portland

-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

ACE 1836

Boring Designation  PD-BP-BA-4
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM ! HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-BA-4 35.85793°N -77.46055°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
: 10 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 27.0
5. %?ECTION OF BORING : DEG FROM : BEARING - STARTED : ~CONPLETED
VERTICAL : VERTICAL : : :
[ ] INCLINED : - 15. DATE BORING 4/15/09 4/15/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 35.0
7. DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
EES 2 FIELD CLASSIFICATION OF MATERIALS g Laborgtory
2 w % ° @ -3
ELEV |DEPTHI B3I N | Neo | @ (Description) rec| Bl 5[ 2| E|2|a|2|5E REMARKS
s | 2] [G] 7] s <O 0 0
| 0 0’ to 1.5": SAND, fine grained, some |
1 silt, little clay, trace of clay, trace of 1 15 7| SM
335 | 15 1 organics, roots, brown (SM) B
B 2|2 .".".[ 1.5"to 4.5": SAND, fine grained, :
2 » . +| poorly sorted, trace of silt, light brown 2
L 4 oo+ (SP) — 2.5
- 36| | I
B 2 [ooet 3|0|(84]|16 10| SM [
305 | 45 | 2 S i
| 2|4 +"..| 4.5" to 6’: SAND, poorly sorted, fine L 50
2 . +| grained, little clay, moist, light gray 4 ’
200 [ 60 |2 s ] - b
i 2 | 4 -+ .| 67t 9 SAND, poorly sorted, fine Depth to groundwater static
2 2. ~+| grained, little clay, wet, light gray (SP) 5 at 5.0 feet after 24 hours |-
2 -0 - B
2 2|4 S - 78
B 1 et 6 i
260 | 90 | 2 S L i
L 213 *.-.| 9'to0 10.5": SAND, poorly sorted, fine B
2 “..+| grained, little clay (SP) 7 10.0
245 | 105 | 3 e ] e
| 315 L*.°.[ 10.5' to 12": SAND, poorly sorted, |
3 °."-| fine to coarse grained, little clay, light 8| 0|(83|17 221 sC
230 | 120 | 4 gray/ light brown (SP) B
[ 3|7 12" to 15 SAND, poorly sorted, fine | B 125
4 to coarse grained, light brown (SP) 9 :
1 : 4 L i
f— 4 8 -
i 4 10 16 i
20.0 | 15.0 | 5 5 15.0

SPK FORM 1836-A
SEP 05

Boring Designation = PD-BP-BA-4 SHEET 10f1



Cemented hole with one (1) bag of Portland

ACE 1836-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

Boring Designation _ PD-BP-BA-5
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL @ VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-BA-5 35.85814°N -77.46241°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED ! UNDISTURBED
: 10 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 27.0
5. %ECTION OF BORING : DEG FROM : BEARING - STARTED - CONPLETED
VERTICAL : VERTICAL : : :
(] INCLINED : 15. DATE BORING 4/15/09 4/15/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 35.0
7 DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
2= 2 FIELD CLASSIFICATION OF MATERIALS s Loberglory
b ] % © @ Saw
ELEV |DEPTH k- 2 N | Ne & (Description) REC g g g 8lylz|g|28 REMARKS
= A RR R =C 0.0
L 2 0" to 1.5": SAND, fine grained, some :
3 silt, trace of clay, trace of organics, 1 22 5| SM i
335 | 15 | 5 brown (SM) i
i 2|8 .*.-.[ 1.5' to 3": SAND, poorly sorted, fine i
2 "« _+| grained, little clay, trace of silt, light 2 i
32.0 B 3.0 3 *.*.*| brown (SP) — 2.5
i 35 -.7.| 30 4.5" SAND, poorly sorted, fine | [
3 -« +| grained, trace of clay, light brown 31018416 8| SC B
305 | 45 | 3 sy i
B 4 (6 .°.-.| 4.5'to 6": SAND, poorly sorted, fine
2 -+ _+| grained, little clay, light brown/light 4 — 5.0
200 [ 60 | 2 ooy ] i
| 2| 4 .°.".| 6"to 7.5 SAND, poorly sorted, fine i
4 »--.+| grained, trace of clay, light brown/light 5 i
275 [ 75 | 4 ".°."| gray (SP) Depth to groundwater static |-
v 318 '—,:T. 7510 _9':—ST\N_D,_p30ﬁy_s Er-'ta:i,_ﬂa_e — — — at 6.0 feet after 24 hours — 7.5
2 .. | grained, trace of clay, wet, light 6 B
26.0 | 9.0 3 ".*.*| brown/light gray (SP) ™
i 2|5 L*_".[ 9"to 12 SAND, poorly sorted, fine | | | i
2 -+.+| and medium grained, trace of clay, 7 i
B 3 ".".*| light brown (SP) —10.0
I 15| | I
i 1 OO 8|o0|97|3 26| SP i
230 | 120 | 1 S I |
= 2|2 *.-+| 12" to 15" SAND, poorly sorted, fine
3 -« +| to coarse grained, light brown (SP) 9 —12.5
i 5 KN ] [
I I I S [
L 3 [-2-. 10 I
20.0 | 150 | 5 5 p o o 15.0

SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-BA-5 SHEET 1o0f1



Boring Designation  PD-BP-SS-1
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic : :

10. SIZE AND TYPE OF BIT

ACE 1836-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

Cemented hole with one (1) bag of Portland

2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-SS-1 35.89116°N -77.53258°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED { UNDISTURBED
: 10 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 26.0
5. %?ECTION OF BORING : DEG FROM : BEARING . STARTED : COVPLETES
VERTICAL ¢ VERTICAL : : :
[ INCLINED : - 15. DATE BORING i 4115009 4/15/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 34.0
7. DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
2 2 FIELD CLASSIFICATION OF MATERIALS 2 Lavorgtery
3 w % ® ) -7
ELEV | DEPTHI 23 N [N | © (Description) rc| Bl 2| Bia|a|g|GE REMARKS
p w]|lo|9 | <O 0.0
B 1 0°to 1.5": SAND, medium grained, '
1 some silt, little clay, trace of organics, 1 13 5 SM i
325 [ 15 3 roots, reddish brown (SM) B
i 7 4 .:.[ 1.5" to 3" SAND, poorly sorted, i
8 _+ .| medium grained, little clay, trace of 2 i
310 | 30 |10 .*.| silt, light brown (SP) - 25
i 10| 18 L-.7.| 3to 45" SAND, poorly sorted, | i
6 -« +| medium grained, little clay, trace of 31218514 9| sc i
205 [ 45 9 ".*.*| silt, reddish brown (SP) B
[ 7 (15 L-. .| 4.5'10 5.5": SAND, poorly sorted, fine | [
285 | 55 | 4 -+ _+| grained, trace of clay, reddish brown 4 - 50
280 | 60 | 5 7 A\(SP) 1 | i
219 / 15.5" to 6" CLAY, stiff, low plasticity, | Depth to groundwater static |~
B 3 / llittle silt, little fine grained sand, light | 5 32115 cL | at5.1 feet after 24 hours
26.5 r 7.5 6 / Briy_(c_:l‘.)_ ___________ I B
* * 219 116" to 7.5": CLAY, stiff, low plasticity, — — 7.5
\ 4 4 "."-|\some fine grained sand (CL) / 6 L
- 5 +"-+| 7.5 to 9': SAND, poorly sorted, -
201 90 31 Feiemedium grained, fittle dlay (SP)__ | | — -
- [-7+7| 9" to 12’: SAND, poorly sorted, -
- § ..~ .| medium grained, trace of clay (SP) 7 L 10.0
I 35| fo sp I
i 3 Ot 8|1(90]|9 15[ 'sc |
220 | 120 | 4 e ] |
n 3|7 "-~.| 12" to 13.5": SAND, poorly sorted, 12
4 -+ +| medium grained, trace of clay, trace 9 5
205 | 135 | 4 oot of pebbles 3/4" diameter, light gray B
4|8 N _ 1 [ -
B 4 L-.".| 13.5" to 15": SAND, poorly sorted, 10 B
190 150 | 5 >~ - -| medium grained, trace of clay, light -
: : 5 szlgray (SP) / 15.0

SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-SS-1 SHEET 1 of 1



SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-SS-2 SHEET 10f2

Boring Designation PD-BP-SS-2
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 2 SHEETS
1. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER ¢ LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-SS-2 35.89119°N -77.53276°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
: 20 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 27.0
5. |I:%RECTION OF BORING : DEG FROM : BEARING - ~STARTED : SONFLETED
VERTICAL : VERTICAL : : :
[ INCLINED : 15. DATEBORING 4/15/09 4/15/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 49.0
7. DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 30.0 Stacey Smith/M. Gates
S 2 FIELD CLASSIFICATION OF MATERIALS 2 Laboratory
E w % ® ®» Sw
ELEV | DEPTH 3 Q| N | N @ (Description) REC g g E E 4lzlg Z>§ REMARKS
i 2 2] 0" to 1.5": SAND, fine grained, some 0.0
6 clay, trace of silt, trace of gravel 3/4" 1 i
a75 [ 15 | 6 4 dlameter, reddish brown (5C) | I
L 5112 1.5 to 6": SAND, fine grained, some
5 / clay, trace of silt, reddish brown (SC) 210160|41 11| sC K 5
- . / - 25
B 6 | 10 |
i 5 3 5
e 7 | i
| 6 | M | 50
— 6 e, 4 -
43.0 6.0 6 //4 | 5
i 2 [12 // 6'to 7.5": CLAY, soft, low plasticity, i
3 / some fine grained sand, trace of silt, 5 27112 CL
415 [ 75 | 6 7/} brown (CL) || [ .5
i 49 7 1.5' to 13.5": SAND, fine grained, |
4 / some clay, trace of silt, brown (SC) 6
SN N _
3 5| 8 /
o - -
g B 6 / 7 -10.0
= - 6 -
) i 2 [12 / i
8 B 3 / 8|0|61]|39 13| SC B
D
g - 3 / -
S 2|6 /
5 i 5 / 9 125
o] 355 | 135 | 3 / _________________ L K
S B 116 13.5" to 15": CLAY, stiff, medium i
z 2 / plas_ticity, Iigtle fine grained sand, trace 10 38(21 CL
E 340 [ 150 | 2 // of silt, reddish brown (CL) ] "_15 o
2 | 4| 4 " .".| 15" to0 19.5": SAND, poorly sorted, |
w 17 - - +| fine grained, trace of clay, light brown 11
< B 17 0.t (SP) B
g [ 9 [34] oo i
Y . 11 [-2-0 12 _
a | 16 et . I 17.5
2 [ 13127 |
& i 16 -2t 13 i
Z] 205 | 19.5 | 20 SO L i
b B 13 | 36 " .- .| 19.5' to 21°: SAND, poorly sorted, L 50
b~ 16 -« _+| medium grained, little clay, moist, light 14 0
8| 280 [ 210 | 18 [-obrown (SP) ] [
g B 6 | 34 L .21 tp 22.5": _SANQ, poorly sorted_, Depth to groundwater static |-
@ 8 -+, +| medium grained, little clay, wet, light 15 at 20.3 feet after 24 hours
-4 10 ".*.*| brown (SP)
5 265 | 225 boe of ] —22.5
z 5 3|18 .".7.| 22.5' to 25.5": SAND, poorly sorted, |
8 6 .. +| medium and coarse grained, light 16 2 |96| 2 15| SP
z - 10 .-.* brown (SP) i
= i 7116 |- -
¢ i 9 17 i
< 25.0



Boring Designation  PD-BP-SS-2

INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Wilmington District OF 2 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL . VERTICAL
Princeville Dike, Princeville, NC Geographic
LOCATION COORDINATES ELEVATION TOP OF BORING
49.0
§ * 2 FIELD CLASSIFICATION OF MATERIALS % 2 s
w o K] w S0
ELEV | DEPTH % g N, | Ngo @ (Description) REC E g g E 4l g '@é REMARKS
235 | 255 | 10 R || 250
B 2119 *. .| 25.5' to 28.5": SAND, poorly sorted, B
4 *«_+| medium and coarse grained, trace of 18
B 7 .*.*| clay, light brown (SP) B
i 2 [ 11 | i
N 4 0N 19 275
20.5 | 285 | 6 Sy I | | i
L 3110 .".-.| 28.5" to 30": SAND, poorly sorted, i
5 -+ _+| fine grained, trace of silt, light brown 20 11
B f..7| (SP) i
19.0 | 30.0 [ 12 ae 30.0
17
Cemented hole with three (3) bags of Portland
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SPK FORM 1836-A Boring Designation = PD-BP-SS-2 SHEET 20f2



SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-SS-3 SHEET 1 of 2

Boring Designation  PD-BP-SS-3
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 2 SHEETS
1. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-SS-3 35.8944°N -77.52269°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
: 20 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 26.5
5. %ECTION OF BORING : DEG FROM : BEARING . STARTED : COVPLETED
<] VERTICAL : VERTICAL : : :
(] INCLINED : 15 DATE BORING 4/15/09 4/16/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 49.0
7. DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 30.0 Stacey Smith/M. Gates
E4= 2 FIELD CLASSIFICATION OF MATERIALS g aborsiory
2 it % B n S
ELEV | DEPTH| 82| N, | N g (Description) REC § g E HEIE REMARKS
i 3 // 0" to 1.5": CLAY, stiff, low plasticity, i 0.0
5 4 some fine grained sa_nd, trace of sflt, 1 35|19 CL
475 | 15 5 ) trace of gravel 3/4" diameter, reddish B
51| Fbrown (CL) 1 -
r 1 .°.".] 1.5' to 3": SAND, poorly sorted, fine 2 B
— L *." .| grained, trace of clay, reddish brown — 2.5
46.0 | 3.0 8 Lo, L(SP L s
I 101197 17+ 1137to 9% SAND, poorly sorted, fine !
» 9 ,*.-.| and medium grained, trace of clay, 3 B
L 9 ,*.".| reddish brown (SP) || i
15 | 18
N 13 [0 4 [ %0
i 14 e || i
i 17 [ 27 i
i 19 -2 5 i
22 b
I P X B [ e
i 13 e 6 I
40.0 9.0 [17 [ ] B
3 R 13 [ 30 .°..] 9" to 12": SAND, poorly sorted, fine |
e 15 -« .+| and medium grained, trace of clay, 7141{89|8 5 | SP-
z ~ 10 ».-.*| trace of silt, reddish brown (SP) SC —10.0
5 i 12| 25 L [
g [ |12 e 8 [
8] 37.0 | 12.0 | 13 b ] || i
e | 5|25 “.7.| 12" to 13.5": SAND, poorly sorted, | 125
& 6 . +| fine grained, trace of clay, trace of silt, 9 ’
o 355 | 135 | 7 - o[|reddishbrown (SP) | | I
3 | 4 113 .".".| 13.5" to 15": SAND, poorly sorted, |
z 10 "+ fine and medium grained, trace of 10
2| 340 [ 150 |16 [ clay. iahtgray (SP) || 150
= B 8 |26 .".-.| 15" to 16.5": SAND. poorly sorted, |
w 13 -+ | fine and medium grained, trace of 11
g 325 [ 165 | 19 '.*. 2| clay, moist, Ii@t_gray (SP) L N
& B 9 |32 -"..+| 16.5" to 18" SAND, poorly sorted, |
u 16 - --_+| fine grained, trace of clay, wet, light 12 175
S| 31.0 [ 18.0 | 20 ooy P ] | [
3 | 9 | 36 -*..| 18"to 21°: SAND, poorly sorted, fine 1
i i 1 --.+| grained, little clay, light gray (SP) 13 Depth to groundwater static |
Z B 18 0N || at 17.7 feet after 24 hours
o B 11|29 bl [ 200
s 8 14 '
> L A B
©) 280 | 210 | 6 / °. - i
Q 2 |14 21" to 22.5": CLAY, stiff, medium
g i 3 % plasticity, some fine grained sand, 15 i
2| 2659225 | 4 /  race of silt light gray (CL) | | [ 05
= i 117 22.5' to 24": CLAY, stiff, medium |
% 2 / plasticity, some coarse grained sand, 16 40|22 CcL
8| 25.0 " 240 | 8 // trace of silt, light gray (CL) | i
o | 11110 »--.- 24" t0 25.5": SAND, poorly sorted, |
Q 12 - .- +| coarse grained, little clay, gray (SP) 17 25.0



Cemented hole with three (3) bags of Portland

ACE 1836-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

Boring Designation  PD-BP-SS-3
INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Wilmington District OF 2 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic
LOCATION COORDINATES ELEVATION TOP OF BORING
49.0
E4S 2 | FIELD CLASSIFICATION OF MATERIALS | % g Laboralony
E w % ] o S0
ELEV | DEPTH 3 @l N | Neo @ (Description) REC § g é:% HEE Q 5% REMARKS
235 | 255 | 9 ] ] _25.0
B 4 | 21 / 25.5' to 27": CLAY, stiff, medium
i 6 / plasticity, little fine grained sand, gray 18 21 §
22.0 [ 27.0 | 10 ] (cL) I
B 7 |16 LA 2T" to 28.5": SAND, fine grained, o075
[ 14 / some clay, gray (SC) 19 25 13[ sc [ "
205 | 285 |14 ,/?j B
| 10| 28 .".7.| 28.5" to 30": SAND, poorly sorted,
15 -+.+| fine grained, little clay, light gray (SP) 20 i
19.0 [ 30.0 | 15 s I
30 30.0

SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-SS-3 SHEET 20f2



SEP 05

Boring Designation PD-BP-SS-4
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 2 SHEETS
1. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-SS-4 35.89439°N -77.5232°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
: 20 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 25.0
5, %{ECTION OF BORING : DEG FROM : BEARING - STARTED : CONPLETED
VERTICAL : VERTICAL : : :
(] INCLINED : 15. DATE BORING 4/16/09 4/16/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 49.0
7. DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 30.0 Stacey Smith/M. Gates
Z& 2 FIELD CLASSIFICATION OF MATERIALS g Kaborgtory
E w % ° ] a0
ELEV | DEPTH 3 @ N | Ne % (Description) REC § g E :%, 4lz|e ‘E§ REMARKS
i 2 L A 0' to 1.5": SAND, fine grained, some 0.0
5 / clay, trace of silt, roots, reddish brown 1 K
475 | 15 | 5 7 S | -
B 7110 1.5’ to 3": SAND, fine grained, some
7 / clay, trace of silt, reddish brown (SC) 2 § 25
46.0 3.0 8 “a o ___ | |
L 5115 3'to 9": SAND, fine grained, some
8 / clay, little silt, brown (SC) 3 B
[ 10 % I
6 | 18
N 6 / 4|0 |s9|a1 10| sc - 50
| 6 A B
L 4 112 i
[ |4 / 5 i
6
N 3 [10 % — - 75
5 / 6
400 | 90 | 7 //,‘ - -
8 | 5112 °.".| 9" to 10.5": SAND, poorly sorted, fine
e 7 -« _+| grained, little clay, trace of silt, reddish 7 §
Tl 385 [ 105 | 8 [oejbrown(SP) ] || 100
8 i 8 [15 .-..[ 10.5" to 15": SAND, poorly sorted, i
g 10 -+ +| fine grained, trace of clay, trace of silt, 8
8 B 11 ".*.*| light brown (SP) B
8 i 7 |21 i
5 B 7 el 9o |s2[18 8| sc 125
Q 7 S
o, o - =
S i 7 |14 S i
£ B 8 2., 10 i
2] 34.0 | 15.0 | 11 SO, - | 150
2 | 10| 19 .".~.| 15' to 16.5": SAND, poorly sorted, |
w 16 -+.+| fine grained, little clay, light brown 11
<) 325 [ 165 |17 sy ] ] i
& B 12| 33 .".".| 16.5' to 19.5": SAND, poorly sorted, |
| 17 -+.+| fine grained, trace of clay, gray (SP) 12
x - o, —17.5
o B 18 °.c. || |
= [ 6 (35| |- [
(a) i 9 e 13 |
2] 295 | 195 | 10 ] | i
o N 3 (19 .. ".| 19.5' to 21": SAND, poorly sorted, 0.0
= 3 -+ | little clay, trace of coal, gray (SP) 14 :
8| 280 [ 210 | 3 Depth to groundwater static |~
2 i 26| [7]27t0225: CLAY, siif, medum ] at19.5 feet after 24 hours -
o i 2 / plasticity,_some fine grained sand, 15
il 25 | 225 | 4 /| roots, moist (CL) . [ 25
z | 3(6 .°.".| 22.5' to 24": SAND, poorly sorted, |
% 6 fine to coarse grained, little clay, 16
2| 25.0 9240 | 8 [-;-;|bluishgray (SP) | L i
2 2 [14 e T T T T T T i
wr ~ . ® -
g 4 .. 17 25.0
SPK FORM 1836-A Boring Designation = PD-BP-SS-4 SHEET 10f2



Cemented hole with three (3) bags of Portland

ACE 1836-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

Boring Designation  PD-BP-SS-4
INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Wilmington District OF 2 SHEETS
PROJECT COORDINATE SYSTEM : HORIZONTAL @ VERTICAL
Princeville Dike, Princeville, NC Geographic
LOCATION COORDINATES ELEVATION TOP OF BORING
49.0
eLev | DEPTH E = % FIELD CLASSIFICATION OF MATERIALS | % % %] o ,,,Laboratory =% REMARKS
2o Ne | Neo 2 (Description) RECIE|lzi5|8|2|a|2|5K8
=} P CHR [ <O 25.0
235 | 255 | 4 .*.".] 24" to 25.5": SAND, poorly sorted, | .
2|8 7 coarse grained, trace of clay, wet, i
B 4 / ray/light brown (SP) (continued) 18 B
B 6 / 25.5" to 30": CLAY, stiff, low B
B 3 110 / plasticity, little fine grained sand, ] B
j 5 / roots, dry, gray (CL) 19 61l35 CH :—27.5
HEN - |
B 8 |14 / |
i 12 / 20
19.0 | 30.0 | 14 % 30.0
26 .

SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-SS-4 SHEET 20f2



Princeville Dike, Princeville, NC

Geographic

: HORIZONTAL

Boring Designation PD-BP-SS-5
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 2 SHEETS
1. PROJECT 9. COORDINATE SYSTEM

. VERTICAL

10. SIZE AND TYPE OF BIT

2. HOLE NUMBER

: LOCATION COORDINATES

11. MANUFACTURER'S DESIGNATION OF DRILL

SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-SS-5 SHEET 1of2

PD-BP-SS-5 35.89474°N -77.52001°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED { UNDISTURBED
: 20 : 0
4. EMCI[\E/ OF (lj)RILLER 13. TOTAL NUMBER CORE BOXES
. Woods
5. |%IRECTION OF BORING : DEG FROM : BEARING 14. ELEVATION GROUND wéTsETiRTED 27.0 CONPLETED
VERTICAL : VERTICAL H H :
(] INCLINED s 1. DATE BORING 4/16/09 4/17/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 49.0
7. DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 30.0 Stacey Smith/M. Gates
B4 2 FIELD CLASSIFICATION OF MATERIALS g Laporatory
2 w % K] ) S o
ELEV | DEPTH a 3| N | Neo g (Description) REC § (t‘; E § dlz |8 §§ REMARKS
i 3 P71 0' to 1.5": SAND, fine grained, some 0.0
4 / clay, trace of silt, roots, reddish brown 1 §
475 [ 15 | 5 7 R | i
| 419 1.5" to 3": SAND, fine grained some
5 / clay, trace of silt, reddish brown (SC) 2 i 25
460 | 30 |5 e ] || |
B 4 |10 3'to 9": SAND, fine grained some |
3 / clay, trace of silt, brown (SC) 3
B 5 % i
3|8
B 4 / alo|s7]43 15| sc - 590
~ 4 / i
= 3 8 -
[ |4 / 5 [
4
i 3 / 6 -
40.0 9.0 3| |\ a1 L B
3 B 16 9'to 10.5": SAND, fine grained, some |
e 2 / clay, trace of silt, reddish brown (SC) 7 10.0
] 385 [105 | 4 % - -
S | 4| 6 .°.7.1 10.5' to 12°: SAND, poorly sorted, |
8‘ g -+ _+| fine grained, trace of silt, light brown 8
8| 37.0 [ 12.0 | 10 e L - B
e B 8|19 .°.-.] 12" to 13.5": SAND, poorly sorted, 125
[ 8 -+ | fine grained, little silt, brown (SP) 9 ’
o ~ b o ° * -
9] 355 | 135 | 8 b ] i
2 | 12 | 16 .. .| 13.5" to 15™: SAND, poorly sorted, 3
z 16 »~«_+| fine grained, trace of silt, light brown 10| 0 | 89| 11 11 é’;l'
2| 34.0 [ 15.0 | 18 R K 150
2 B 4 |34 .".-.] 15'to 16.5": SAND, poorly sorted, |
w 6 -« .| fine grained, trace of clay, light gray 11
<| 325 [ 165 | 4 [->+2| (SP) | i
% i 1 ]10 24 16.5' to 18": SAND, fine grained, |
y 1 / some clay, moist, gray (SC) 12
o] 310 [ 180 | 1 . -17.5
w = -~ 1 s ] i
3 B 112 18’ to 19.5": SAND, fine grained, [
@ B 2 / some clay, gray (SC) 13 42 16| SC i
Z] 205 | 195 | 4 % .
& B 3|6 -"- .| 19.5" to 21": SAND, poorly sorted, 500
= i 4 » - | little clay, light gray (SP) 14 :
8] 280 | 210 [ 6 N || .
8 | 1110 .".*.| 21" to 22.5": SAND, poorly sorted, Depth to groundwater static |
o 4 > ~-,+| medium and fine grained, trace of 15 at 20.2 feet after 24 hours
2| 265 225 | 4 oo clay, wet, light brown (SP) | | [ 05
7 B 418 .".".| 22.5' to 24": SAND, poorly sorted, |
: 5 *.+.| medium and fine grained, trace of 16
| 25.0 [[24.0 | 8 - Clay, white (SP) I
= i 2 |13 S i
Q 3 17| 0 (971 4 21| SP 25.0



ACE 1836-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

35

Cemented hole with three (3) bags of Portland

Boring Designation  PD-BP-SS-5
INSTALLATION SHEET 2
DRILLING LOG (Cont Sheet) Wilmington District OF 2 SHEETS
PROJECT COORDINATE SYSTEM ! HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic
LOCATION COORDINATES ELEVATION TOP OF BORING
49.0
3 2 FIELD CLASSIFICATION OF MATERIALS £ T
2 [IT) % © 73 Sw
ELEV | DEPTH 80 N | Neo ¢ (Description) REC ;,% § E lalz|g 5 g REMARKS
235 | 255 | 2 [-.-.[ 24" to 25.5" SAND, poorly sorted, 25.0
1[5 L+, .|\medium and fine grained, trace of B
B 2 .- .| lclay, white/gray (SP) (continued) 18 B
220 [ 270 | 2 '.°."| 25.5" to 27": SAND, poorly sorted, i
> 4 V \fine grained, little clay, gray (SP) /i ] 1 B
B 2 27" to 28.5": SAND, fine grained, 19 16 —27.5
205 [ 285 | 6 //?‘ some clay, trace of silt, gray (SC) B
» . £ — -
i 6|8 7 28.5' to 30": CLAY, stiff, medium
15 / plasticity, little fine grained sand, trace 20 48|27 CL i
19.0 [ 30.0 | 20 7/ of silt, gray (CL) o

SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-SS-5 SHEET 20f2



SEP 05

Boring Designation

Boring Designation _ PD-BP-SS-6
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL ! VERTICAL
Princeville Dike, Princeville, NC Geographic : ’
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-SS-6 35.89429°N -77.52311°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED ¢ UNDISTURBED
: 10 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 30.0
5. %ECTION OF BORING : DEG FROM : BEARING - TSTARTED : CONPLETED
VERTICAL : VERTICAL : : :
(] INCLINED : 1. DATE BORING ' 4/17/09 4/17/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 38.0
7 DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
T 2 FIELD CLASSIFICATION OF MATERIALS s i
2 w % K] 73 S v
ELEV | DEPTH 3 Q| N | N @ (Description) REC g g E L..E, 4lz|e Z’§ REMARKS
| 2 YA 0" to 1.5": SAND, fine grained, some B 0.0
2 / clay, trace of silt, roots, reddish brown 1 52 15| CL
365 | 1.5 | 3 ,/?' (SC) i
B 6|5 .".".| 1.5'to 6": SAND, poorly sorted, fine
12 -+ and medium grained, trace of clay, 2 i
B 15 ..+ light brown (SP) - 2.5
L [ofz| [ N :
L 10 e 3 i
i 13 SO [
14 | 23
i 14 o 4|0 |s0]10 6|3 50
320 | 6.0 |14 e ] |
R 13| 28 -". .| 6"to 7.5": SAND, poorly sorted, fine i
11 -+ +| and medium grained, trace of clay, 5
305 [ 75 | 14 ".*.°| moist, light brown (SP) ™
¥ 6 [25| |['-.[757t09% SAND, poorly sorted, fine | | | - 7S
9 -« +| and medium grained, little clay, wet, 6 De, .
L R B pth to groundwater static |
200 | 90 |11 -~ | light brown/gray (SP) - at7.3 feet after 24 hours
3 | 2 (20 // 9'to 10.5" CLAY, soft, low plasticity, i
g 2 / some fine grained sand, trace of silt, 7 29|11 CL
| 275 [105 | 2 / gray ¢y L 100
3 i 1] 4 / 10.5' to 12" CLAY, siiff, medium i
g 2 / plasticity,'some fine grained sand, 8
8| 260 " 120 | 2 //, trace of silt, gray (CL) i
S B 1| 4 57 A 12" to 13.5": SAND, coarse and fine 105
E 2 / grained, some clay, trace of silt, gray 9 40 15| SC ’
Q] 245 [ 135 | 8 % (SC) i
= | 5110 -"..] 13.5" to 15" SAND, coarse and fine |
E 8 - -« .+ grained, poorly sorted, little clay, gray 10
S B *.0.0| (SP) |
2 23.0 | 15.0 [ 9 . 15.0
2 17
3
E Cemented hole with one (1) bag of Portland
[=]
w
2
@
O
Z
o
a
I
g
o
9
[©]
z
=
['4
(s)
<
0
3
W
g
SPK FORM 1836-A PD-BP-SS-6 SHEET 1o0f 1



Cemented hole with one (1) bag of Portland

-A (DRILLING LOG) 08-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

ACE 1836

Boring Designation PD-BP-SS-7
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL @ VERTICAL
Princeville Dike, Princeville, NC Geographic : 3
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-SS-7 35.89432°N -77.52277°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
: 10 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 37.0
5. %?ECTION OF BORING : DEG FROM : BEARING . STARTED : SONPIETED
VERTICAL : VERTICAL : : :
[ INCLINED : 15. DATE BORING 4/17/09 4/17/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 45.0
7. DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
2 2 FIELD CLASSIFICATION OF MATERIALS s Lborslory
2 ] % B S0
ELEV |DEPTH|§0| N, | Ny g (Description) REC ,;% § HHEIHE 54 REMARKS
i 1 LA 0' to 1.5": SAND, fine grained, some 0.0
1 / clay, trace of silt, roots, reddish brown 1 20 8| sc i
435 | 15 | 4 /?ﬁ (SC) i
| 715 .".-.| 1.5"to 6" SAND, poorly sorted, fine
12 "+ +| and medium grained, trace of clay, 2 i
B 12 ".+.*| light brown (SP) - 25
: 12| 24 O ] i
- 14 O 3 I
[ | oo i
15| 28 Pt
- 15 e al1o1]8 7 | SP- - 50
- .. sc 5
39.0 | 6.0 |15 et ] |
| 12 | 30 L°.*.] 6"to 7.5": SAND, poorly sorted, fine
12 -+ +| and medium grained, trace of clay, 5 i
375 [ 75 |14 ".°.°| moist, light brown (SP) B
¥ 6 [26| [ -.[7.5°t09" SAND, poorly sorted, fine | | | - 7S
11 -~ +| grained, trace of silt, wet , light 6 De -
L - ; pth to groundwater static |-
360 | 9.0 |11 [ | brown/light gray (SP) - at 7.3 feet after 24 hours
i 2 (22 7 9'to 10.5": CLAY, stiff, medium [
1 / plasticity, trace of silt, roots, gray 7 2913 CL 10.0
345 [ 105 | 2 ) - e
B 2|3 +".:+| 10.5' to 12": SAND, poorly sorted, |
2 »--_+| fine grained, little clay, trace of silt, 8 20
330 [ 120 | 4 *.=.°| light gray/light brown (SP) B
B 26 8¢ 4 12" to 13.5": SAND, coarse grained, [ 12
i 3 / some clay, trace of silt, light gray 9 39 12| SC S
315 | 135 | 6 % (S0) i
| 519 L".".| 13.5"to 15" SAND, medium and fine |
5 pee grained, poorly sorted, trace of clay, 10 12
300 [ 150 ] 9 .| light gray (SP) i
7 15.0

SPK FORM 1836-A
SEP 05

Boring Designation = PD-BP-SS-7 SHEET 1of 1



Boring Designation  PD-BP-SS-8
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM ! HORIZONTAL @ VERTICAL
Princeville Dike, Princeville, NC Geographic : =
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-SS-8 35.89465°N -77.52°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
: 10 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 28.0
5. %RECTION OF BORING : DEG FROM : BEARING . STARTED : COVRLETED
VERTICAL : VERTICAL : : :
(C] INCLINED : 15. DATE BORING 4/17/09 4/17/09
7 DEPTH BRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
2= 2 | FED CLASSIFICATION OF MATERIALS 2 Sl
3 ] % ] w s 0
ELEV |DEPTH 3 HRALS % (Description) REC g g E :E) gla|g ’@é REMARKS
i 2 7| 010 1.5 CLAY, sif. low plastily 0.0
3 / some fine grained sand, trace of silt, 1 34(18(13| cL B
245 15 | 5 / roots, reddish brown (CL) -
[ 5| 8 v/ A 1.5 to 3": SAND, fine grained, some | i
7 / clay, trace of silt, reddish brown (SC) 2 14 B 95
330 [ 30 |10 % - - L
325 3.5 6 |17 L*-".| 3'to 3.5" SAND, poorly sorted, |
6 * .+ [imedium and fine grained, little clay, || 3
315 | 45 |14 - litle organics, reddish brown (SP) '_ | i
20 | 20 L -.+.[13.5" to 4.5": SAND, poorly sorted, 1 .
n 21 -~ -|\medium and fine grained, little clay, ,' 42177121 8| sc Et)%péhfto tgrcf>tundz\z/ar:er static |- 5.0
- .*.*.|liittle organics, light gray (SP) | at 3.5 teet atter 24 hours
300 | 6.0 |24 L T R T R R AND T e T T B
25 | 45 - *+14.5" to 6" SAND, poorly sorted, 1
o [ -~-"|imedium and fine grained, poorly | -
L 15 =.".||sorted, little silt, trace of clay, light | 5 B
285 | 75 [10 *.lgray (SP) |
gray \>v) - 7.5
\ 4 15 | 25 6' to 7.5": SAND, poorly sorted, fine N
B 17 grained, little silt, trace of clay, light 6 27 16| SM i
27.0 | 9.0 |12 ray (SP) B
3 B 2|29 7.5'to 9": SAND, fine grained, some B
g 2 / silt, trace of clay, moist, dark gray 7 19 221 SM 10.0
| 255 105 | 3 AW : J e
al 250 [ 110 | 1 [ 5 ,*.*.[|9" to 10.5': SAND, fine grained, some |
3 1 [ =,[ickay, trace of silt, reddish brown (SC)j1 | g
§ - 2 [-.*.|110.5"to 11" SAND, fine grained,
@ B 113 l‘poorly sorted, little clay, trace of silt,
B B [-o.c[reddishbrown (SP) I
ol - ,1| .-.".| 11" to 15" SAND, fine grained, poorly 908713 25| sC
o = »_-.+| sorted, little clay, trace of silt, gray
3 | 0| 2 22l (SP)
z i 0 10
21 210 [ 150 | 0
= 0
=
8
; Cemented hole with one (1) bag of Portland
o
4
[a]
4
2
@
Q
Z
['4
a
I
g
)
S
[©]
z
3
[4
=l
<
w0
2
w
g

SPK FORM 1836-A

SEP 05 PD-BP-SS-8 SHEET 10of 1

Boring Designation




Boring Designation _ PD-BP-SS-9
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM : HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-SS-9 35.89446°N -77.52309°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
: 10 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14, ELEVATION GROUND WATER 26.5
5. %?ECTION OF BORING : DEG FROM : BEARING - STARTED : SOVPLETED
VERTICAL : VERTICAL : : :
[ INCLINED : 15. DATE BORING 4/17/09 4/17/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 38.0
7. DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
g 2 | FIELD CLASSIFICATION OF MATERIALS g Lapergtery
E w % ° @ S
ELEV | DEPTH| 82| N | No | & (Description) REC § § HHEIRE 54 REMARKS
i 1 £27] 0" to 1.5": SAND, fine grained, some 0.0
5 / clay, trace of silt, roots, reddish brown 1 19 71 sC 3
365 | 15 | 7 % (5C) i
B 6 |12 O 1.5" to 3": SAND, poorly sorted, fine
7 »" . -] and medium grained, trace of clay, 2 i
350 30 | 8 b.+.*| light brown (SP) - 25
345 | 35 | 8 |15 -.".[ 3¥t0 357 SAND, poorly sorted, | [ | [
9 .+ -+.|\medium and fine grained, little clay, || 3 i
335 [ 45 |11 po-ooVightbrown (SP) J i
6 | 20 -.-.[13.5" to 4.5": SAND, poorly sorted, 1 i
- 5 .*.*.|imedium and fine grained, little clay, 4|0 |73|27 11| sc — 5.0
- 5 feellgray (sfy ] -
- 5 [ 10 [-7."| 4.5'to 9': SAND, fine grained, poorly -
o ,+.".1 sorted, trace of silt, trace of clay, light -
= 4 ,*.".| brown (SP) 5 s
3 S
[ 2|7 ] - 7.5
i 1 -2 6 i
200 [ 90 |2 oo ] i
i 213 g1 9" to 10.5": SAND, fine grained, some
2 clay, trace of silt, roots, moist, reddish 7 [
275 | 105 | 2 74 brown (SC) 100
270 | 11.0 [ 2 | 4 [ 10.5"to 11" SAND, some clay, trace | :
2 \of sit, moist, reddish brown (SC)__j| | 8 39 15| sc
260 | 120 | 4 / 11" to 12": SAND, some clay, trace of I
3|6 [-.~.[\silt, moist, gray (SC) i
B 3 .| 12" to 15" SAND, poorly sorted, 9 Depth to groundwater static [~12.5
- 5 - | medium grained, trace of clay, wet, at 11.5 feet after 24 hours |-
- 118 [.”."| reddish brown (SP) 1 ] B
i 4 O 10 19 i
23.0 | 150 | 4 = L 15.0

Cemented hole with one (1) bag of Portland

ACE 1836-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

SPK FORM 1836-A
SEP 05

Boring Designation = PD-BP-SS-9 SHEET 10f1



Princeville Dike, Princeville, NC

Geographic

: HORIZONTAL

Boring Designation _ PD-BP-SS-10__
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM

. VERTICAL

10. SIZE AND TYPE OF BIT

2. HOLE NUMBER

: LOCATION COORDINATES

11. MANUFACTURER'S DESIGNATION OF DRILL

ACE 1836-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

Cemented hole with one (1) bag of Portland

PD-BP-SS-10 35.89454°N -77.52275°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED : UNDISTURBED
: 10 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 27.0
5. %ECTION OF BORING : DEG FROM : BEARING - STARTED : COVPLETED
VERTICAL { VERTICAL : : :
{1 INCLINED : 15. DATE BORING 4/17/09 4/17/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 40.0
7. DEPTH DRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
EES 2 FIELD CLASSIFICATION OF MATERIALS g e
= w % al|l © 73 b1
ELEV | DEPTH 2 Q| N [ Neo g (Description) REC| £ g HEIEIE= gl 58 REMARKS
- Al | <O 0.0
B 3 £221 0" to 1.5": SAND, fine grained, some s
4 / clay, trace of silt, roots, reddish brown 1 24 8| SC
385 | 1.5 | 8 % (S©) I
B 9 |12 .".-.| 1.5"to 3" SAND, poorly sorted, fine i
7 .« -| grained, little clay, trace of silt, reddish 2
37.0 [ 30 [11 [-oofbrown (SP) _ _ [ 20
B 9 |18 ."-~.| 3'to 4.5": SAND, poorly sorted, fine |
7 - +| grained, trace of clay, trace of silt, 310/|70|30 11| SC
355 | 45 5 . *.*| reddish brown (SP) -
2 (12| |45 0 7.5 SAND; poorly sorted, fine | [ o
1 .| grained, little silt, trace of clay, light 4 :
B 1 '.*.°| brown (SP) B
i 2] fe N I
L 1 - S i
325 | 75 | 2 ) | | 75
B 2|3 .".".| 7.5" to 10.5": SAND, poorly sorted, |
2 --_+| fine grained, trace of clay, trace of silt, 6
B 3 . °.*| light brown (SP) §
- 3158 e ] i
3 o 7
295 | 105 | 3 b ] L | 10.0
B 2|6 b°-".| 10.5" to 12.5": SAND, poorly sorted, i
3 -~ +| fine grained, trace of clay, trace of silt, 8
B 4 .*+*| moist, light brown (SP) "~
275 [ 125 | 2 | 7 SO I ] [ 105
2709w 130 | 3 L°.".| 12.5" to 13" SAND, poorly sorted, 9 |
2 -+ [Mine grained, trace of clay, trace of silt, ,’
™ 4|5 lxvgt,jg_ht_brgw_n 1l I i | | Depth to groundwater static [
B 5 "..*| 13" to 15": SAND, poorly sorted, 10 17 at 12.5 feet after 24 hours |-
250 150 | 7 [+”-"| medium grained, little clay, gray (SP) B
: - 12 : 15.0

SPK FORM 1836-A
SEP 05

Boring Designation

PD-BP-SS-10SHEET 1 of 1



Cemented hole with one (1) bag of Portland

ACE 1836-A (DRILLING LOG) 09-177 PRINCEVILLE DIKE.GPJ ACE MVD WITH RAPID CPT 06-09-08.GDT 11/10/09

Boring Designation  PD-BP-SS-11
DIVISION INSTALLATION SHEET 1
DRILLING LOG South Atlantic Wilmington District OF 1 SHEETS
1. PROJECT 9. COORDINATE SYSTEM ! HORIZONTAL  : VERTICAL
Princeville Dike, Princeville, NC Geographic : :
10. SIZE AND TYPE OF BIT
2. HOLE NUMBER : LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL
PD-BP-SS-11 35.89477°N -77.51999°W CME-75
3. DRILLING AGENCY 12. TOTAL SAMPLES : DISTURBED ! UNDISTURBED
: 10 : 0
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
E. Woods 14. ELEVATION GROUND WATER 21.5
5. %?ECTION OF BORING : DEG FROM ! BEARING - STARTED : SONPLETED
VERTICAL : VERTICAL H : :
[ ] INCLINED : 15. DATE BORING 4/17/09 4/17/09
6. THICKNESS OF OVERBURDEN 16. ELEVATION TOP OF BORING 34.0
7 BEPTHDRILLED INTO ROCK 17. TOTAL CORE RECOVERY FORBORING  N/A
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 15.0 Stacey Smith/M. Gates
EES 2 FIELD CLASSIFICATION OF MATERIALS £ —
2 i % 7 @ Sa
ELEV | DEPTH 3 @ N | Neo ﬁ (Description) REC § g § :’E’ Jlz|g 53 REMARKS
i 1 [~-".[0to 1.5% SAND, poorly sorted, 0.0
3 -+.+| medium grained, little clay, trace of 1 i
325 [ 15 5 .- .| silt, roots, reddish brown (SP) B
i 58| |45t 3 SAND, pooriysorted, fine | [ | I
8 .« -| grained, little clay, trace of silt, reddish 2 §
31.0 [ 30 |11 ybrown SPY [ 20
[ 8 | 19 .>.".[ 3' to 7.5": SAND, poorly sorted, fine i
8 - - +| grained, trace of clay, trace of silt, 31018812 10 SP- §
- 9 .+.| reddish brown (SP) SC -
I 17 A i
— g . . 4 —~ 5.0
i 1 -] ] i
| 1 3 e B
i 1 rase 5 i
265 | 75 | 2 e - - 7.5
i 23 ¥ A 7.5 to 10.5": SAND, fine grained, ‘
1 / some clay, trace of silt, reddish brown 6 B
e / (SC) -
- 25 % i
3 7
235|105 | 5 “l ] B 10.0
| 318 10.5' to 12": SAND, poorly sorted, i
4 / medium grained, little clay, moist, light 8|10|84|16 12| SC
220 [ 120 | 6 gbrown (SC) .
A 2 2 |10 12" to 15": SAND, poorly sorted, | 125
6 medium grained, trace of clay, wet, 9 :
B 7 /4 light gray (SC) Depth to groundwater static |
N rREE / — —1 at 12.0 feet after 24 hours |
i 5 / 10 20 i
190 [ 150 | 6 - %% 15.0

SPK FORM 1836-A
SEP 05

Boring Designation = PD-BP-SS-11SHEET 1 of 1



Attachment 3

Laboratory Data

B-39
Town of Princeville Flood Risk Management Project
Geotechnical Engineering Appendix



USINCE

MAIN OFFICE AND LABORATORIES
814 WEST CARY STREET

FROEHLING & ROBERTSON, INC.

PHONE 644.3025

INSPECTION ENGINEERS + CHEMISTS « BACTERIOLOGISTS .
BRANCH LABORATORIES

NORFOLX, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE

Ricmd’ virginia GREENVILLE, ROANOKE, FAYETTEVILLE
November 9, 1965 '

CABLE ADDRESS—"FROEHLING"

1881

fecord Mo: N-1435-10

daport of: Soil Tests

Aade for: SJistrict Englneer, Corps of Engineers, P, 0. Box 1830, Wiimington,
North Larolina Attn: Mr. T. J. Frazelie

Project: il Borings of Borrow Ares, Tarboro, North Carciina
0-0-0

Boring No. FR-22 Fi-22 FR-22 Fi-23
Sample No. 1 & 2 3 & 6 7 18 4
Passing 3/8" Sleve 10G.0 100.9 100.0 100.0
Passing No. 4 100.0 100.5 100.0 98.3
Passing No. 18 100.0 160.9 160.0 93.3
Passing No. 40 99.7 59.9 106.0 27.3
Passing Ho. 60 82.7 50.8 95. 1 7.7
Passing #o. 100 35.9 42.3 53.2 3.6
Passing No. 200 3.9 16,2 17.3 2.2
Boring No. FR-24% FR-24 FR-25 FR-25
Sample MNo. 3 45 5 is 2 384
Passing 3/8" Slave 100.0 160.0 100.0 190.0
Passing No. & 100.0 100.0 100.0 100.0

Passing No. 10 97.8 97.¢ 89.8 $9.7
Passing No. 40 3 38.8 91.i 8s.4
Passlng No. 60 16.6 70.9 62,

Passing No. 100 7.7 2.3 23.4
Passing No. 200 .5 16.8 £.4

w B ow
o AL TR i g

Respectfuily,
FROEHLING &

4ee Corps of Engineers
lecc FSR, Ralzigh

MEMBER: American Sociaty lor Tasting Materials # American Concrete Institule ® American Council of Indspendent Laboratories e Yirginia Academy of Science o Yirginia Road Builders Associalion ® Southern
Association of Science & industry ® Society for Nondestruclive Tesling ® Virginia Slate Chamber of Commerce
REPRESENTED [N: American Wood Preservars Ass i Association of Asphall Paving Technologists ¢ American Water Works Association ® American Chemical Sociely ® American Public Health Association e Tachnical

vi ion ® Associa
Association Pulp & Paper Industry @ VYirginia Public Heallh Association



MAIN OFFICE AND LABORATQRIES

814 WEST CARY STREET

FROEHLING § ROBERTSON, INC.
INSPECTION ENGINEERS ¢ CHEMISTS « BACTERIOLOGISTS .
BRANCH LABORATQORIES

NORFOLK, CHARLOTTE, RALEIGH

WASHINGTON, BALTIMORE

' 8 8 ] GREENVILLE, ROANOKE, FAYETTEVILLE

CABLE ADDRESS—"FROEHLING"

Pages 2

Boring No. FR-25 FR-25
Sample No. 5 58 7

Passing 3/8" Sleve 100.0 100.0
Passing No. &4 100.0 100.0
Passing No. 10 97.2 39.5
Passing No. 40 58.2
Passing No. £0 22,1

Ho .

No.

Passing 180 10.3
Passing 200 7.5

.

-
A WU A Y
A B

*

MEMBER: Amarican Socisty lor Testing Malerials * American Concrels Institute ® Amarican Councii of Indepandant Laborataries o

Yirginia Academy of Science » Yirginia Road Builders Association & Southern
Associalion of Sciance & lndustry ® Society for Nondesiructive Testing ® Yirginia State Chamber of Commurce

REPRESENTED IN: American Wood Preservers Association ® Association of Asphall Paving Tachnologistt ® American Water Works Associalion ® Amaerican Chemical Society ® Amarican Public Health Association e Technical
Association Pulp & Paper {ndustcy @ Yirginia Public Heallh Association



SINCE
e MAIN OFFICE AND LABORATORIES

B1d4 WEST CARY STREET

FROEHLING & ROBERTSON, INC.

PHONE 644.3025

INSPECTION ENGINEERS * CHEMISTS + BACTERIOLOGISTS .

BRANCH LABORATORIES

CABLE ADDRESS—"FROEHLING” NORFOLK, CHARLOTIE, RALEIGH

- . WASHINGTON, BALTIMORE

1881 R'c'm“d, v‘rgln‘a - GREENVILLE, ROANOKE, FAYETTEVILLE

Hovember 3, J9&%

Record Mo: N-1435.17%
Repart of: 01! Tests
Made for: Zistrist Engineer, Corps of Englneers, P. 0. Box 1890 Wilmlngton,
Horth Carollipa Attr: M. . 4. Frazelle
Project: 3011 Borings of Borrow Area, Tarboro, Worth Carolina
9-G-0
Boring No. FR-7 wFR-7 FR-7 FR~-8 FR-8
Sample No, 152 3 5,667 } 354

rassing 3/3" Sieva

Passing to. & 10 100 180
Passing Mo. 10 100 99.0 8.1 i00.0 93.6
Passing to. 40 9i.1 72.1 it 5.6 a3.4
Passing No. EC T4%.4% 60.4 25.4 4.5 33.1
Passirg No. 100 38.7 29.% 11.7 22.8 9.9
Passing Ho. 200 18.1} 16.% 5.0 8.3 5.9
Liquid Limig 22.2 i8.%

Flasticity index N, P, N, P/

Boring #Ho. FR-2 FR-10 FR-10 HR-11 *R-11

Sampia No. 2,364 152 45 A | 2

Passing 3/8% Sleve 100.0 100.0

Passing No. & 99.6 97.7 100 100
Passing MNo. 10 a7 .4 100.0 35.7 99.1 97.2
Passing No. 43 35.2 8.1 51.8 4.4 Y.
Passing No. &0 16.1 €6.5 27.¢€ 52.5 26.0
Passing No. 100 6.2 37.9 9.6 33.2 11.9
Passing No. 200 3.2 21.1 3.5 26.3 9.3
Liquid Limiz 18.0 18.6 25.&
Plasticity Jndex N. P, N, P, H, P

Associalion of Science & Industry e Society for Nondastructiva Testing ® Yirginia Stale Chamber of Commarca
Preservers Association * A ion of Asphall Paving Technologists ® American Water Works Associalion ® American Chemical Sociaty @ American Public Health Associalion e Technical

REPRESENTED [N: Amarican Wood Pre ssocial
Associali Industry ® Yirginia Public Health Association

Woo
ialion Puip & Paper



SINCE

MAIN OFFICE AND LABORATORIES
B1d4 WEST CARY STREET

FROEHLING & ROBERTSON, INC. RICHMOND, VIRGINIA

PHONE 644.3025
INSPECTION ENGINEERS » CHEMISTS + BACTERIOLOGISTS
BRANCH LABORATORIES

CABLE ADDRESS—"FROEHLING NORFOLK, CHARLOTTE, RALEIGH
WASHINGTON, BALTIMORE
1881 ) GREENVILLE, ROANOKE, FAYETTEVILLE

Paga 2

Boring dNo. FR-11 *R-20 *FR-20 FR-20 FrR-21
Sample Mo, 4.5, 687 1 3 4,5,586 2,384

Passing 3/5" Sieva 100.0
Passing No. & 100.0 39.7

Passing No. 10 94.7 00.0 99.6 100.0
Passing No. 4C 38.2 100.0 99.7 99.4 99.8
Passing Mo. 60 15.6 98.7 94.6 95.3 85.3
Passing No. 100 6.7 90.0 60.7 49.4 34.6
Passing No. 200 3.8 71.2 33.4 20.4 11.8
Liquid Limit 29.2 23.9
Plasticity index 14,8 8.4

* 3ee attached curves for complete mechanical anmalysls.
Respectfully,

FROEHLING & ROBERTSON, INC
4ce Corps of Engineers Sy S
lec FER, Ralelgh # ,y/if“*/ A
/19 ST

NC.
»
o

MEMBER: American Society for Testing Matacials ® American Cancrete Inslitute @ American Council of Independant Laboratories e  Virginia Academy of Science o Yirginia Road Builders Association + Southern
Association of Science & Indusiry @ Saciety for Nondestruclive Testing ¢ Yirginia State Chamber of Commerce
REPRESENTED IN: Amarican Wood Praservers Asiocialion ® Association of Asphait Paving Technologistt ® American Water Works Association ® American Chemical Sociely ® American Public Health Association # Technical

Association Pulp & Paper Industty ¢ Virginia Public Health Associalion
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GRAIN SIZE IN MILLIMETERS

GRAIN SIZE DISTRIBUTION GRAPH - AGG oATE
E STR TION GRAPH YGREGATE GRADING CHART I Nov L5
PROJECT
Sasl NNOKFJW;. 0l Borrmpe Arwey = Fopbore N.C.
US STANDARD SIEVES
af}~————S12E (Inches) P -gf— STEVE NUMBER e WET MECHANICAL ANALYSIS
3 2 1 A i 8 18 30 50 80 140

100 2 14 i 8/8 ‘ 10 20 40 80 100 200 5

1
™~
/

90 B 10

80 < 20

70 N 30
o 80 40 e
© =
2 50 \ 505

/ &

= —
I 40 \ 60 o
= : \ o
a wr

30 70 =

20 N 80

e~

10 [[1..1:!}1 90

MO T 1 Ml 0T 1 T 0 "

100 ) 20 10 [ 2 1 0.5 0.2 0.1 0.05 0.02  0.01 0,008 0.002  0.001

EXCAVATION NUMBER |  SAMPLE NUMBER |y holik | wi | %o | 15 CLASSIFICAT ION

REMARKS

RO 7 3 22l (e

’ /
Lewstt F.2 = A5

TECHNICIAN Ahmn:n»:nn.y PLOTTED BY (Signature)

CHECKED BY (Signature)

3
i
H
3




e A b ———

TECHNICIAN (Signature)

DATE
GRAIN SIZE DISTRIBUTION GRAPH - AGGREGATE GRADING CHART T ANy &.5
FROJECT ,
Sor/ \NWO\.\\N\%L. al Borrouw Area. — Jordoro MO
US STANDARD SIEVES
@—————-S11E (Inches) — §— SIEVE NUMBER —ee P WET MECHANICAL ANALYSIS
8 2 1 & t 8 18 30 50 80 140
24 14 i 3/8 [y 10 20 40 80 100 200
100 0
90 // 10
A
80 20
70 / 30
Q 80 / 40 o
W _, =
< 50 / 50 o
o
= \ =
=] 40 \{ 60 o
30 ™~ 0 °
/{
10 e 90
0 ) 100
11 L L T Wil b T
100 50 20 10 ] 2 1 0.5 0.2 0.1 0.05 0.02 0.01 0,008 0.002 0.001
GRAIN SIZE IN MILLIMETERS
EXCAVATION NUMBER |  SAMPLE NUMBER [ hlBib | Wi | wp | 1p CLASSIF ICAT O REMARKS
L
A1 / /2.6 NA. O =45
PLOTTED BY (Signature) CHECKED BY (Signature)




GRAIN SIZE DISTRIBUTION GRAPH - AGGREGATE GRADING CHART

DATE

S Nov &5

PROVECT

T teem ALE

Jos/ \Nw.Q\\}.\QH of Borren, Arcag -~

US STANDARD SIEVES

=5 12E (Inches) —p -} STEVE NUMBER ————e P WET MECHANTCAL ANALYSIS
3 2 1 : : 8 16 30 50 80 140
2 1 ? 3/8 1 10 20 0 80 100 200
100 — . 0
[
90 // 10
N

80 A// 20

70 // 30
g 80 \ 0o g
2] \ <
w
& 50 /r 50 W
= —
L 5 .
& 40 R
o / &)
w o
& K &

30 N 70

20 \\ 80

10 e 90

L 1 O A R 11

100 50 20 10 5 2 1 0.6 0.2 0.1  0.05 0.02 0.0 0,006 0.002  0.001
GRAIN SIZE IN MILLIMETERS
EXCAVATION NUMBER |  SAMPLE NUMBER  |q bl WS\ b wi | wp | 1p CLASSIFICAT 10N REMARKS )
e / ’

EE L = 206 NP Depth L5 — 3.0

TECHNICIAN (Signature)

PLOTTED BY (Signature)

CHECKED BY (Signature)




GRAIN SIZE DISTRIBUTION GRAPH - AGGREGATE GRADING CHART

OATE

TJoy &5

PROJECT

Joi/ NWQ\ZM\QM 0f Barrow Area - o bdaso A C

US STANDARD SIEVES

Q—————512E (Inches) e ——fym W@———— . S1EVE NUMBER ———— P WET MECHANICAL ANALYSIS
3 2 1 i § 8 18 30 50 80 140
24 ) I S | 3/8 4 10 20 40 80 100 200
100 - 0
90 10
N
80 z/ 20
70 // 30 .
o 80 / 40 m
= =
L= ¢
2 0 50 5
// o
-
E < =
] 40 ™. 50 ]
2 Alllt (=]
& B 5
. a
30 ~ 70
20 — 80
10 90
MO T 1T I T [T 1T T [0
100 50 20 10 5 2 1 0.5 0.2 0.1 .05 0.2  0.01 9,006 0.002  0.001
GRAIN SIZE IN MILLIMETERS
EXCAVAT 10N NUMBER SAMPLE NWUMBER NATURAL 1 W ! CLASSIFICAT ION REMARKS
% MOISTURE L P P
-/
Pt Shr A7, / 282027 1/6.5] Lepth 2 — 5

TECHNICIAN (Signature)

PLOTTEQD BY (Signature)

CHECKED BY (Signature)




DATE
GRAIN SIZE DISTRIBUTION GRAPH - AGGREGATE GRADING CHART
S Nov 4.5
PROJECT
kM,O\,\ \JHWn:\\StM..,. ol Baorraow — Zzerbara AN
US STANDARD SIEVES
«—————SI2€ (Inches) i «G——— 5 |EyE NUMBER ————— B WET MECHANICAL ANALYS!S
] 2 1 i i 8 18 30 50 80 140
24 14 ] 3/8 4 10 20 40 60 100 200
100 - 0
A
90 V 10
80 / 20
70 30
m 80 ~/ 40 m
2 p
< 50 \ 50 L
/ o
pe N [
w 40 60 o
& \ g
& K s
30 // 70
20 A - 80
/ﬁl‘«n’
4
10 = 90
MO T 1T MO TOT 1T T 10 ”
100 60 20 10 [ 2 1 0.5 0.2 0.1 0.05 0.02 0.01 0.008 0.002 0.001
GRAIN SIZE IN MILLIMETERS .
EXCAVAT {ON NUMBER SAMPLE NUMBER |4 fwﬁ_wﬁ_ﬂm U e CLASS(F ICAT LON REMARKS
el N ’ /
FAR-20 2. 2309155 S Depls 3.0 = A5

TECHNICIAN (Signature)

PLOTTED BY (Signature)

CHECKED BY (Sidnature)




SINCE

b .. - FROEHLING & ROBERTSON, INC.
| GEOTECHNICAL ¢ ENVIRONMENTAL ¢ MATERIALS
ENGINEERS « LABORATORIES ‘
“OVER ONE HUNDRED YEARS OF SERVICE"

[}

1881 P. O. Box 64276, Fayettevifle, North Carolina 28306
Phone: (9}0) 3239831 Fax: (910) 3213-5455
February 22, 2000
Mr. Ben Lanier ‘
Lanier Construction Company, Ine.
Route 2, Box 252-A°A
Snow Hilt, North Carolina 28580
RE: Laboratory Summary
' Princeville Dike Repairs
F&R Project Number A64-207
Gentlemen:
As requested, Froehling and Robertson, Inc. (F&R) bas completed the labbratozy testing for the
acceptance samples for above referenced project site. The followmg table presents a-summary of
the leboratory resuits.
L/ P‘&i‘tmlﬁ Size Analysis (ASTM~422) | _ :
. % passing #4 ' 100 100 100 -99
% passing #10 100 98 97 - - 94
% passing #40 76 77 74 53
% passing #100 72 58 41 39
% passing #200 : 63 50 - 33 34
Standard Proctor (ASTM-D698) ’ o
Maximum dry density 113.8 109.6 1156 112.6
" Optimum Moisture Content 4.8 16.5 133 ] 151
Atterberg Limits (ASTM-D4318) . : .
Liquid Limit 12 27 31 47
Plastic Limit ‘ , 15 11 17 23
Plastic Index S - 10 P16 ' 14 14
Natural Moisture Content : 19.2 - 154 19.7 . 16.5
USCS Classification - CL { . SC- . 8C SC
If you have any gucstmns regarding this information, ot 42‘ addmona-l information is required,
please do riot hesitate to coptact us.
Respectfully submmed,
Froehling and Rober&on, Ine.
C Kurt A. Miler, P.E.

Fayetteville Branch Mapager
HEADQUARTERS: 3015 DUMBARTON ROAD ¢« BOX 27524 ¢ RICHMONO, VA 232617524
' TELEPHONE [804) 284-2701 » FAX {804) 2641202

BRANCHES:  ASHEVILLE, NG « ATLANTA, @A « BALTIMORE, MD » CHARLOTTE, NG
CHESAPEAKE, VA * CROZET, VA » FAYETTEVILLE, NC * FREDER(QGHURG VA




C MOTSTURE-DENSTITY RELATIONSHIP TEST
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5 7.5 1a 12.6 15 RS 20
Woter content, 7%
Teat specification: ASTM D ©6958-91 Method A, Stendard
Efev/ _ Clossificatjon _ ' N?tl sp.C. L T % > %
Depth UsSCs. AASHTO Moist. N, & Na.2Q0
INA - sC 15.5 % | Ina 47 14 1.0 % |33,
TEST RESULTS o MATERIAL DESCRIPTION
Max imum dry density = 112.8 pof ' Brown/Tan clayey SANE

Optimum moisture = 156.1 %

Project No.: AG4-207 / 73037 Remarks:

Project: Princevilie Dike . Lonier Constructicn

Location: Wake CQuarry North Sample No. 4

(./) Date: 02/24/Q0

MOTISTURE-DENSITY RELATIONSHIP TEST

FROEHLING & ROBERTSON, INC. Fig. No. BEGE




MOTISTURE-DENSTITY RELATIONSHIP TEST
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Water content, 2
Test specificaticn: ASTM L §88~81 Melhod A, Stondard
Elav,/ Classification _ _ N?t. Sp.G LL PT %ow %<
Depth Uscs AASHTO Moist. Me .4 No. 200
INA cL o192 %) Ina ] 2 10 0.00 %|62.6 %

TEST RESULTS

MATERTIAL DESCRIFTION

Max imum dry density = 113.8 pef

Optimum moisture = 14.8 %

Brown sine te madium

sardy cliay

Project No.:

Project:

Locotion:

Date:

AG4-207 f 73030
Princeviitle Dike

Princeville, North Carcling

02/18/00

MOISTURE-DENSITY RELATIONSHIP TEST

Remorks:
Lonter
Sampia No. 1

Cobb Farm, Hwy 43

Fig. Mo. B44E

FROEHLING & ROBERTSON, INC.
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Water content, %
Test specification: ASTM D 888-81 Methed A, Standard
¢ AP . ! o o o
Elev/ Classificotion ﬁv ' N?g. Sp.G L o1 AN 5«
Depth Jecs. ’ AASHTO, MSJst. . . Mo. 4 | No, 260
INA SC L des 15.4 % | INA 27 16 ' 29,9 %

TEST RESULTS
b /-

ITd

MATERIAL DESCRIFTICON

o

Max imum dry-dansity = 109.6 pcf
Optimum moisture = 16.5 %

Gray/Tan Clayey SAND

Project No.: A64-207 / 730358

Project:

Princeville Dike

Location: Woke Quarry Scuth

Date: 02/22/00

FROEHLING & ROBERTSON, INC.

MOISTURE—DENSITY\éELATIONSHIP TEST

Remarks:
Lanier

~

Sample Mo, 2

Fig. No. Ba&E




MOTSTURE-DENSTTY RELATIONSHIP TEST
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. - Wotar content, %
Test specificatien: ASTM D 688-31 Method A, Siandord
Elef/ élosfif?cotion — N?t _ SQ.C.. LL =T oo Tz
Depin USCS AASHTO Moist N Ne.d | Ne.200
INA ¢ adme. 19.7 % | Ine 51 14 329 %
TEST RESULTS MATERIAL DESCRIPTION
Max imum dry.density = 115.8 pef Brown/Tgﬁ Clovey fira
Optimum meisture = 15,3 % to medium SAND
Project No.: AB4-207 / 73036 Remarks:

Project: Princevillie Dike

location:

Dote:

02/22/00

Wolke Ouarry Center

FROEHLING & ROBERTSON,

MOTSTURE-GENSITY RELATIONSKRIP TEST

TNC.

Lanier

Sampie Na. 3

Fig. No. 3<8€




ENGINEERS « LABORATORIES

FROEHLING & ROBERTSON, INC.

GEOTECHNICAL « ENVIRONMENTAL + MATERIALS

- ""OVER ONE HUNDRED YEARS OF SERVICE”

REPORT OF FIELD DENSITY TESTS

Record No.: A64-207
Made for: Lanier

Type of Soil Test Method
Project: Princeviile Dyke Repair A = cohesive NG = Nuclear Guage
Date: 03/29/00 B = cohesionless SC = Sand Cone
C = ABC Stone DT = Drive Tube
' - % Comp: | Typelof.
‘Comp.it| - Required | s
95.4 95.0
96.0 95.0
97.0 95.0
113.9 98.0 195.0
Test No.: Locations: (Drawing Attached? NO - Elevation
1 . 100" west of east end foundation 1st lift
QJ 2 200" west of east end foundation 1st lift
3 300" west of east end foundation 1st lift
4 100" west of east mount 1st lift
Remarks:
Spot .
Above test results represent: Checks X Fult Time Fill Monitoring

‘Maximum density in accordance with: =~ ASTM D1557
ASTM D698

Testing Technician: Jerry Mesa

AASHTO T180
AASHTO T99

%QUARTERS: 3015 DUMBARTON ROAD « BOX 27524 « RICHMOND, VA 23261-7524
TELEPHONE (804) 264-2701 * FAX (804) 264-1202

BRANCHES: ASHEVILLE, NC + ATLANTA, GA * BALTIMORE, MD « CHARLOTTE, NC

CHESAPEAKE, VA « CROZET, VA « FAYETTEVILLE, NC « FREDERICKSBURG, VA ’
GREENVILLE, SC « RALEIGH, NC » ROANOKE, VA » STERLING, VA + WINSTON-SALEM, NC

I —
e ————

FROEHLING & ROBERTSON, INC.

————



FROEHLING & ROBERTSON, INC. APR 14 2000

GEOTECHNICAL « ENVIRONMENTAL ¢ MATERIALS
ENGINEERS « LABORATORIES

““OVER ONE HUNDRED YEARS OF SERVICE’’

1881

REPORT OF FIELD DENSITY TESTS

Record No.: A64-207

Made for:  Lanier Type of Soil Test Method
Project: Princeville Dyke Repair A = cohesive NG = Nuclear Guage
Date: 03/29/00 B = cohesionless SC = Sand Cone
C = ABC Stone DT = Drive Tube
1 1128 | 9.4 | 127 118.2 848E | 954 950 | sc | sc
2 114.1 9.8 12.6 118.9 848E 96.0 95.0 SC SC
3 113.7 10.5 12.8 117.4 848E 97.0 95,0 | SC SC
4 113.9 11.0 131 | 116.1 848E 98.0 95.0 SC SC
AN~
Test No.: - lL.ocations: (Drawing Attached? NO ' _|Elevation
C/‘ 1 100" west of east end foundation - |1st lift
’ 2 200’ west of east end foundation 1st lift
3 300" west of east end foundation 1st lift
4 100' west of east mount 1st lift
Remarks:
Spot
Above test results represent: ~ Checks X Full Time Fill Monitoring
Maximum density in accordance with: 'ASTM D1557 AASHTO T180

ASTM D698 AASHTO T99

Testing Technician:  Jerry Mesa

- FROEHLING & ROBERTSON, INC.

C Y2
HEADQUARTERS: 3015 DUMBARTON ROAD « BOX 27524 » RICHMOND, VA 23261-7524 é',

TELEPHONE (804) 264-2701 » FAX (804) 264-1202

BRANCHES: ASHEVILLE, NC ¢ ATLANTA, GA * BALTIMORE, MD * CHARLOTTE, NC
CHESAPEAKE, VA * CROZET, VA » FAYETTEVILLE, NC ¢+ FREDERICKSBURG, VA :
GREENVILLE, SC » RALEIGH, NC » ROANOKE, VA » STERLING, VA » WINSTON-SALEM, NC




FROEHLING & ROBERTSON, INC.
GEOTECHNICAL » ENVIRONMENTAL  MATERIALS
ENGINEERS ¢ LABORATORIES
"“OVER ONE HUNDRED YEARS OF SERVICE"

REPORT OF FIELD DENSITY TESTS

Record No.: A64-207

Made for:  Lanier L Type of Soil Test Method
Project: Princeville Dyke Repair N A = cohesive NG = Nuclear Guage
Date: 04/03/00 B =cohesionless |{SC = Sand Cone
C = ABC Stone DT = Drive Tube
1
2 118.1 10.6 123 122.5 848E 96.4 95.0 sC SC
3 111.8 16.0 14.9 113.3 844E 98.7 95.0 CL SC
4 110.0 13.7 15.2 111.8 844E 98.4 95.0 CL SC
Test No.: Locations: (Drawing Attached? NO Elevation
<J,) 1 Station 32+80 : 30" above FSG
2 Station 33+50 130" above FSG
3 Station 34+50 ' ‘ 30" above FSG
4 Station 41 130" above FSG
Remarks:
Spot
Above test results represent: Checks X Full Time Fill Monitoring
Maximum density in accordance with: ASTM D1557 AASHTO T180

ASTM D698 AASHTO T9S.

Testing Technician: Jerry Mesa

o FROEHLING & ROBERTSON, INC.
J L)
HEADQUARTERS: 3015 DUMBARTON ROAD * BOX 27524 « RICHMOND, VA 23261-7524 M . M
TELEPHONE (804) 264-2701 o FAX (804) 264-1202 _

BRANCHES: ASHEVILLE, NC « ATLANTA, GA » BALTIMORE, MD « CHARLOTTE, NC
CHESAPEAKE, VA « CROZET, VA « FAYETTEVILLE, NC » FREDERICKSBURG, VA
GREENVILLE, SC » RALEIGH, NC » ROANOKE, VA * STERLING, VA * WINSTON-SALEM, NC
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FROEHLING & ROBERTSON, INC.
GEOTECHNICAL s ENVIRONMENTAL « MATERIALS
ENGINEERS « LABORATORIES

‘““OVER ONE HUNDRED YEARS OF SERVICE"

1881
REPORT OF FIELD DENSITY TESTS
Record No.: A64-207
Made for:  Lanier Type of Soil Test Method
Project: Princeville Dyke Repair A = cohesive NG = Nuclear Guage
Date: 04/04/00 B = cohesionless SC =Sand Cone
C = ABC Stone DT = Drive Tube
0/ s,
1 107.0 16.6 17.2 108.2 62K 98.9 . 95.0 SC - SC |
2 103.7 18.2 17.4 104.0 62K 99.7 95.0 SC SC
3 108.2 15.6 17.0 109.5 62K 98.8 95.0 SC SC
4 107.3 15.8 17.2 108.5 62K 98.9 95.0 SC SC
5 105.8 17.0 17.4 106.7 62K 99.2 95.0 SC SC
Test No.: Locations: {Drawing Attached? NO Elevation
(_‘ ‘ 1 Station 31 40" above FSG
2 Station 32 40" above FSG
3 Station 33 40" above FSG
4 Station 34 40" above FSG
5 Station 41 40" above FSG
Remarks:
Spot
Above test results represent: Checks X . Full Time Fill Monitoring
Maximum density in accordance with:  ASTM D1557 AASHTO T180
ASTM D698 AASHTO T99

Testing Technician:

C

HEADQUARTERS: 3015 DUMBARTON ROAD « BOX 27524 » RICHMOND, VA 23261-7524
TELEPHONE (804) 264-2701 » FAX (804) 264-1202

Jerry Mesa

————t—————— S ——————

FROEHLING & ROBERTSON, INC.

Fuidtp Ale—

BRANCHES: ASHEVILLE, NC « ATLANTA, GA = BALTIMORE, MD « CHARLOTTE, NC
CHESAPEAKE, VA * CROZET, VA » FAYETTEVILLE, NC » FREDERICKSBURG, VA
GREENVILLE, SC » RALEIGH, NC « ROANOKE, VA = STERLING, VA » WINSTON-SALEM, NC
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HEADQ

BRANCHES: -

INCE .

FROEHLING & ROBERTSON, INC.

GEOTECHNICAL ENVIRONMENTAL « MATERIALS

_ ENGINEERS « LABORATORIES
"“OVER ONE HUNDRED YEARS OF SERVICE”

REPORT OF FIELD DENSITY TESTS

Re_cord No.: A64-207

Made for:  Lanier Construction Type of Soil Test Method
Project: Princeville Dyke Repair A = cohesive NG = Nuclear Guage
Date: 07/02/00 B = cohesionless SC = Sand Cone
C = ABC Stone DT = Drive Tube
1 1246 | 95 | 116 | 122.3. 98K 100+ | 95.0 A sc
2 109.3 10.3 15.0 112.8: 63K 96.9 95.0 A SC
3 109.8 | 11.5 | 14.8 113.3 63K 96.9 95.0 A sc
4 112.1 11.6 14.2 114.9 844E 97.6 95.0 A SC
5 110.9 14.9 15.5 111.5 | 63K 99.5 95.0 A SC
6 109.9 14.6 15.5 111.5 63K 98.6 95.0 A SC
7 113.1 1.7 10.6 119.1 88K 95.0 95.0 A SC
Test No.: Locations: Elevation
1 Station 19 FG '
2 Station 18 FG
3 Station 17 FG
4 Station 16 FG
5 Station 15 FG
6 Station 14 d FG
7 Station 13 FG
%
';
Remarks:
Spot :
Above test results represent: Checks X Full Time Fill Monitoring
Maximum density in accordance with: ASTM D1557 AASHTO T180
~ASTM D698 X AASHTO T99

AUG- (3 2000

‘
( -

m53§\;991g@qmarggt@0/x + BOX 27524 + RICHMOND, VA 232617524
) TELEPHONE (804) 264-2701 o FAX (aoal 264-1202

Jerry Mesa

ASHEV!LLE NG « ATLANTA, GA ¢- BALT!MOHE MO » CHARLOTTE, NC

CHESAPEAKE, VA » CROZET, VA« FAYETTEVILLE, NC » FREDERICKSBURG, VA
GHEENVILLE SC » RALEIGH, NC « ROANOKE, VA « STERLING, VA * WINSTON SALEM, NC

FROEHLING & ROBERTSON I

ézz;/d

—————————t——

/Z

"




MHY—@l-—Z@@@ @8:41 CESAW-TS-CB

252 926 3918 P.g2

TITAN ATLANTIC GROUP
111-C W, FIRE TOWER RD
WINTERVILLE, N.C. 28590

TELEPHONE (252) 353-1600
CLIENT: US Army Corps of Engineers
PROJECT: Princeville Dike Repair
WEATHER: Partly clondy and warm

TITANJOBNO.:  0284-80

Date: 4/18/00 Personmel:  John Henry Martin

As requested by Mr. Jim Mullins, representing US Army Corps of Engineers, a
representative of Titan Atlantic Group, Inc. was present on the project site for field

density testing services.

Four field density tests were performed in structural fill soils installed for the dike repair
in the vicinity of Riverside Trailer Park. The tests were performed at approximately 3.5
and 5.5 feet below the final soil subgrade elevation and at the approximate final soil
subgrade elevation.

Field densny test results were computed to range from 93 to 100 percent of the maximum
dry density, as determined by ASTM D-698 (mm.unum required compaction: 90 percent).

In addition, one field density test was performed in fill soils installed as "cap" material on
the existing dike west of the highway 258 bridge. The test was performed at the

‘approximate final soil subgrade elevation.

The field density test result was computed to be 100 percent of the maximum dry density
as determined by ASTM D-698 (minimum required compaction: 90 percent). '

Two bulk samples of off site borrow soils (one from Rocky Mount and one from
Tarboro/Princeville) were obtained from the test locations. The samples were returned to
our laboratory where they were prepared for standard Proctor compaction testing,

Atterburge limits testing and grain size apalyses. These test results are attached.

Mr. Jim Mullins was informed of the test results by written transmittal.

~

- ‘Respectfully Submitted
TITAN ATLANTIC

Bt e
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TITAN ATLANTIC GROUP, INC.
- ‘Princeville Dike Repair , ,
(;/Prepared for: US Army Corps of Engineers = Project No.: 0284-80

PO Box 100 Date: April 26, 2000
Fairfield, NC 27826 ' '

252 926 3918  P.@3

Attn: Mr. Jim Mullins

SOILS USED IN FILL

Curve No. Max Dry Density Optimum Moisture Test Method
1 116.0 13,2 ASTM D-698
2 115.3 . 12.8 ASTM D-698
- TEST RESULTS -
Loc2tion . Wet  Moisture Dry. Max Dry
Test ~ Lecation (cont'd) Density Content Density Density Reqd. Test
No. Date Elevatrion BCF % PCE PCE Comp. Comp.
1 04/18/00 Top of Dike; Station 34+15 136.5 17.0 116.7 1115.3° 90 - 101.0
_Grade
Z 04/18/00 . Top of Dike; Station 36+35 135.¢6 17.2 115.7 115.3 50 100.0
Grade ‘ A
3 04/18/00 South side of Dike: 126.2 - 18.3 106.7 115.3 20 93.0
: ; Station 37435
/ o 3.5
.4 04/18/00 Noxrth side of Dike; ) 128.0 17.2 109.2 115.3 g0 895.0
Station 35415
5.5
5 04/18/00 Top of Dike; Station 62+85 137.7 12.1 122.8 116.0 90 106.0
Grade ' . ;
Remarks:

Copies to:

C
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E 114
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=
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112 . ‘x\
Q
110
ZAV for
Sp.G.=
‘)‘: 2.65
108 — v , : J
8 10 12 14 16 18 20
. Water content, %
Test specification: ASTM D 698-91 Procedure A, Steondard
Etev/ . Classification N?t. $p.G. L PI % > Z <
Denth UsSCs AASHTO Moist. No.4 [No.200
' o sC A-2-4 | 27 | 10 |o0.0%|33.7%
TEST RESULTS . MATERTIAL DESCRIPTION
Maximum dry density = 116.0 pcf ' ORA BRN SILTY CLAYEY
Optimum meisture = 13.2 % FINE TO MEDIUM SAND
‘Project No.: 0284-80 Remarks:
Project: PRINCEVILLE DIKE REPAIR _ PROPOSED EMBANKMENT FILL
Location: PRINCEVILLE., NORTH CAROLINA SOILS FOR PROJECT; FROW—-

CLIENT: U. S. ARMY CORPS OF ENGINEERS I ROCKY MOUNT, NC
Date: APRIL 22, 2000

MOISTURE-DENSITY RELATIONSHIP TEST

TITAN ATLANTIC GROUP, INC.

Fig. No. 0284~1
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MOISTURE-DENSITY RELATIONSHIP TEST

125
\\
W
\\
N
120 N
N
°
a 1158 ‘Egi
. N
> N
‘n
c
& <
~ 110 N,
- \\
fa) .
ZAV for
Sp.G.=
' 2.65
108
100
8 10 12 14 16 18 20
Water content, %
Test specificotion: ASTM D 698-91 Procedure A, Standard
Elev/ : Classification N?t. ' Sp.G. LL PT 2 > % <
Depth USCs AASHTO Moist. No.4 |[No.200
sC A=B 29 11 0.0 % |41.2 2

TEST RESULTS

e

MATERIAL DESCRIPTION

Moximum dry density = 113.3 pcf

Optimum moisture = 12.8 %

Project No.: 0284-80
Project: PRINCEVILLE DIKE REPAIR
Location: PRINCEVILLE, NORTH CARCLINA

Date: APRIL 22, 2000

CLIENT: U. S. ARMY CORPS OF ENGINEERS

YEL BRM SILTY CLAYEY
FINE TO MEDIUM SAND

'

MOTSTURE-DENSITY RELATIONSHIP TEST

TITAN ATLANTIC GROUP, INC.

Remarks:
PROPOSED EMBANKMENT FILL
'SOILS FOR PROJECT: FRQM
TARBORO. A

Fig. No.

NC

0284-2
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GRAIN SIZE DISTRIBUTION TEST REPORT
[9
. e . E S
C/ 100 D n sl W g 3 - E E g. § - g
90
: . . N -
80 » S AY
70 L N IO R : 1\
[r 4 : ’ : : X !
LJ : R : 11T
Z 60 | L. : : : I ‘
. . . : L : | | 1
£ 50 AU | R \\ ;
&£ bl Hit \
E 40 . ! ER : ik | i
. Sl T . . ‘hﬁﬂ
30 i
20 L.
10 .
- o - NN ~ : . IR _ b
(_’J : 200 10Q 10.0 . 1.0 0.1 0.01 0.001
/ ; GRAIN SIZE - mm ' _
Test|Zz +3'| % GRAVEL " % SAND % SILT | % CLAY
o| 4 0.0 0.0 66.3 ; 33.7
LL _PL_ | Dgs Dso Dsg Dzg D15 | Dio Ce Cy
s| 27 10 0.610 | 0.218 [ 0.169"
1 _ .
MATERIAL DESCRIPTION uscs AASHTO
& ORANGE BROWN STLTY CLAYEY FINE TO MEDIUM SAND sC A-2-4
Project No.: 0284-80 ; Remorks:
Project: PRINCEVILLE DIKE REPAIR: PRINVEVILLE, NC SOTLS PROPOSED FOR USE

® lLocation: OFF SITE BORROW FROM ROCKY MOUNT. NC
- : : , AS EMBANKMENT FILL FOR~—

SUBJECT PROJECT
IDote: APRIL 22, 2000
GRAIN SIZE DISTRIBUTION TEST REPORT

TITAN ATLANTIC GROUP, INC.

Fig. No.: 0284~1
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252 926 3818 P.@7

GRAIN SIZE DISTRIBUTION TEST REPORT

T I e

g
90 fL"ké

sof Ll L L di 1IN

70

60

50

40

PERCENT FINER

30

20

10

(;;, 200 100 10.0 1.0
GRAIN SIZ2E - mm

Q.

1

0.01 Q.001

Test|% +3'- % GRAVEL Ny % SAND

% SILT © | X CLAY

41,2

el 16 | 0.0 0.0 58.8

Dys

LtL. PT Dgs . Deo Dso Dag

ol 29 | 11 0.347 | 0.160 | 0.115

MATERTAL DESCRIPTION

uscs - AASHTO

& YELLOW BROWN SILTY CLAYEY FINE TO MEDIUM SAND

sC A-6

Project No.: 0284-80
Project: PRINCEVILLE DIKE REPAIR; PRINCEVILLE, NC
® Locotion: OFF SITE BORROW FROM TARBORO. NC

Date: APRIL 22, 2000

GRAIN SIZE DISTRIBUTION TEST REPORT

TITAN ATLANTIC GROUP, INC.

Remarks:

SOILS PROPOSED FbR USE
AS EMBANKMENT FILL EQR._ -
SUBJECT PROJECT

Fig. No.: 0284-2

TOTAL P.@7
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
PROCTOR COMPACTION TEST REPORT

CLIENT : _US Army Corps of Engineers, Wilmington District INCOMING SAMPLE NO.: Box1

PROJECT: Princeville Flood Reduction Project BORING: SAMPLE:

FILE NO.: 09-177 DEPTH: O#: 0 m
LABORATORY IDENTIFICATION NO.: 09177/Box1

DATE SAMPLE RECEIVED: SAMPLE DESCRIPTION: Lt brown sand with clay trace roots

DATE TEST SET-UP: 09/24/09

DATE REPORTED: 09/25/09

TEST METHOD AND SPECIMEN PREPARATION

125 1 As-Received Moisture Content (ASTM D 2216). _3.2__ o,
Test Type: [4] Standard Effort O Modified Effort
! \ ASTM D 698 ASTM D 1557
120 1 \ Test Method: A O Oc¢
: Preparation Method:[]  Moist O Dry
Rammer Type: ] Manual Mechanical
115 I Particle-Size: Estimated Measured
[ 0 ou3iam O w%a3sr <1 % +Nod
[ (,0’.\ Test Fraction (%) _100
110 ‘\ Oversized Fraction (%) 0O
f’: [ \ \ Soil Reused: O No Yes Number of Times
8 | \
= 105 Optimum
t i $=100%, Gg=2.75 Moisture Content (%)
= 12.8
7] [ $=100%, Gs=2.70
w100 \\
g i =100%, G5=2.65
14 Maximum
o i Dry Density (Ib/ft3)
97 112.4
o0 \
85
80 +————
0 5 10 15 20 25 30 35
MOLDING MOISTURE CONTENT (%)
Comments:

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

Checked By: Date:

P:\09-177 Princeville Dike\PROCTOR - box 1.xIs]Sheet1



ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
PROCTOR COMPACTION TEST REPORT

CLIENT : _US Army Corps of Engineers, Wilmington Districc INCOMING SAMPLE NO.: Box 2

PROJECT: Princeville Flood Reduction Project BORING: SAMPLE:

FILE NO.: 09-177 DEPTH: OO0 m
LABORATORY IDENTIFICATION NO.: 09177/Box2

DATE SAMPLE RECEIVED: SAMPLE DESCRIPTION: Lt brown sand with silt trace roots

DATE TEST SET-UP: 09/24/09

DATE REPORTED: 09/25/09

TEST METHOD AND SPECIMEN PREPARATION

125 1 As-Received Moisture Content (ASTM D 2216). _32__ o,
Test Type: Standard Effort O Modified Effort
! \ ASTM D 698 ASTM D 1557
120 I \ Test Method: A O Oc¢
: Preparation Method:[*] poist Dry
Rammer'['ype: O Manual Mechanical
115 i Particle-Size: Y| Estimated Measured
/ O oazim O oazmy <1 %+Nod
I Test Fraction (%) _100
110 Oversized Fraction (%) 0
= [ Soil Reused: ] No [4] ves Number of Times
g 105 Optimum
t ] \ $=100%, G;=2.75 Moisture Content (%)
= 11
(7] | $=100%, Gs=2.70
& \
w 100 \
2 i $=100%, G¢=2.65
o s Maximum
(= | Dry Density (Ib/ft3)
95 [ \V 115.4
a0 \
85
I
0 5 10 15 20 25 30 35
MOLDING MOISTURE CONTENT (%)
Comments:

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

Checked By: Date:

P:\08-177 Princeville Dike{PROCTOR - box 1.xIs]Sheet1




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
PROCTOR COMPACTION TEST REPORT

CLIENT : _US Army Corps of Engineers, Wilmington District INCOMING SAMPLE NO.: Box 3

PROJECT: Princeville Flood Reduction Project BORING: SAMPLE:
FILE NO.: 09-177 DEPTH: Oa0Om
LABORATORY IDENTIFICATION NO.: 09177/Box3
DATE SAMPLE RECEIVED: SAMPLE DESCRIPTION: Ltbrown sand with trace roots
DATE TEST SET-UP: 09/24/09
DATE REPORTED: 09/25/09
TEST METHOD AND SPECIMEN PREPARATION
125 1 As-Received Moisture Content (ASTM D 2216). .2___ o,
\ Test Type: (4 Standard Effort Ll Modified Effort
] \ ASTM D 698 ASTM D 1557
120 + \ Test Method: A Os DOc
Preparation Method:[¥] poist O ory
Rammer Type: L] Manual Mechanical
115 - Particle-Size: O Estimated Measured
[ 0 gu4amm O %a3sy 05 9 +Nos
[ Test Fraction (%) 100
110 \ Oversized Fraction (%) 0
o i \ SoilReused: [J No[MvYes  __ Number of Times
L [ \
;3, 105 Optimum
t i $=100%, Gg=2.75 Moisture Content (%)
| 16
g I §=100%, G¢=2.70
100 \
e_ i =100%, G3=2.65
o A Maximum
o ! Dry Density (Ib/ft3)
95 \ 108.7
90 | \
85
80 +——
0 5 10 15 20 25 30 35
MOLDING MOISTURE CONTENT (%)
[Comments:

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

Checked By: Date:
P:N09-177 Princeville Dike{PROCTOR - box 3.xds}Sheett




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
CONSOLIDATED DRAINED DIRECT SHEAR TEST REPORT

CLIENT: USACE INCOMING SAMPLE NO.: Box 1 of 3
PROJECT:_Princeville Flood Reduction Project BORING - SAMPLE_-
FILE NO.: 09-0177 DEPTH_- oftam
LABORATORY IDENTIFICATION NO.: 09-0177/Box1
DATE SAMPLE RECEIVED:_09/30/09 SAMPLE DESCRIPTION: Brown medium to fine sand
DATE TEST SET-UP:_10/08/09 with silt, SP-SM
DATE REPORTED:_10/22/09
Initial Specimen Conditions Normal Pre-Shear Conditions Final Specimen Conditions
WDS H D wc Yd S S(t(rge /scsn'.‘zc;n Yd evt: tc wc Yd S SVI
(9) (cm) (cm) (%) (ib/ft®) (%) (Io/ft%) (%) (hours) (%) (Ib/ft%) (%) (%)
126.71 2.79 5.83 134 106.2 64 0.25 106.2 0.0 3.6 17.6 105.0 81 +1.4
Test Methods & Procedures
1.0
0.9 §- @i : R LT sossvsbaduniEiian i it o S ® ASTM Standard D 3080
’ S e g Other:
PR AN SRR . SN SO R B ] Specimen Type: = Circular
' s . 0 Square
= o7} ® ° e IR SV U SE. S Sample Type: O Undisturbed
s . A ® Compacted
% o6t ©
& o o
o Test Conditions
3 05 + e
7
8 0.4 4 - e i S L B B b R = R e poeaboe
N . Normal Stress Loading Sequence:
S PN R L SPRIE JUCTRREE L e s 0.25 kg/em?
4 2
g - - kg/cm
o2 . N S S | S [N, SO . ! ;. - kg/cm?
- kg/cm?
01 b . : N Inundated at_0.25 kg/em?
Displacement Rate: 0.38 _cm/hr
0.0 . . : .
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT (cm) Peak Shear Strength
Y, CM /o, P
g 0.14 0912 | 424
st
: A e End of Test Strength
& e® * Expansion nd of [es ren
g 0.0 fmmem™ A g
] ' Compression _
8 Yps CM 1/a, Pas
<
[3}
g -01 * * * * * * ! - 0.52 0.655 33.2°
u 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
HORIZONTA L DISPLA CEMENT (cm) G, :2.65 ® Assumed
O Measured
Particle-Size Analysis i i
U.S. Standard Gravel Coarse Medium e
® ASTM D 422 Sieve Size
0 ASTM D 1140-Method B 3/4" 3/8" No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 | No. 140 | No. 200
Dry Mass (g) Soil Passing
126.71 (%, dry wt. basis) 100 100 99.8 98.6 877 671 43.7 237 16.1 1.7
The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client
or Ardaman & Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Testsamples are kept in storage for at least 10 working
days after mailing of the test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.
Where: WDS = Specimen dry mass; H = Specimen height; D = Specimen diameter; w, = Moisture content (ASTM D 2216); y, = Dry density; S = Saturation;
G, = Specific gravity; g, = Normal effective stress; &, = Vertical strain during consolidation; €,, = Vertical strain during shear; t, = Duration of final normal
stress application prior to shear; y, = Horizontal displacement; T = Shear stress; and ¢,, = Effective friction angle assuming zero cohesion.

Checked By: Date: C:\Documents and Settings\jan.wi Documents\Projects\09\08-177\Form SR-16 Rev. 0.wpd




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
CONSOLIDATED DRAINED DIRECT SHEAR TEST REPORT

CLIENT: USACE

PROJECT: Princeville Flood Reduction Project
FILE NO.: 09-0177

DATE SAMPLE RECEIVED: 09/30/09
DATE TEST SET-UP:_10/09/09
DATE REPORTED: 10/22/09

iINCOMING SAMPLE NO.: Box 1 of 3

BORING - SAMPLE_-
DEPTH_- of,om

LABORATORY IDENTIFICATION NO.: 09-0177/Box1

SAMPLE DESCRIPTION: Brown medium to fine sand
with silt, SP-SM

Initial Specimen Conditions Nomal Pre-Shear Conditions Final Specimen Conditions
WDS H D W, Ya S S(:(rg Is;;-'g" Ya B W, Yq ] €y
@ {cm) {cm) (%) (/i) (%) (/) | (%) | (hours) | (%) | (L) | (%) (%)
127.29 2.79 5.83 128 106.7 82 0.52 107.0 -0.2 3.7 184 106.2 88 +0.8
1.0 Test Methods & Procedures
0.8 ....ZM.,,E_.,....M« v .’;. .‘i:;;....‘w....;,....‘......if....”,..} v
: : ‘ b & ASTM Standard D 3080
08 Lo i @ ' 0O Other:
H : i Specimen Type:  ® Circular
] 0 ] 0 Square
] ‘ Sample Type: o Undisturbed
2 B Compacted
Q 0.6
@
§ 0.5 1% Test Conditions
2 :
o 0.4 -
2 _ : Normal Stress Loading Sequence:
z 0.3 ;A A 0.16 kglem?
2 052 _ kglem?
02 - kg/em?
: : ; - kg/cm?
[ T T S R o '-""’“:“‘"}:' v. hiea n(z - ‘ "';.,ﬁ?...:..;;, Inundated at 0.16 kglcm’
° ; : : Displacement Rate: ___ 0.38 cm/hr
0.0 . . . .
0.0 0.1 0.2 0.3 0.4 0.5 0.8 0.7 0.8 0.9 1.0
HORZONTAL DISPLACEMENT (om) Peak Shear Strength
¥ M /o, Pu
g o 0.14 0.811 39.0°
=
&
a ¢ JRPRP e ®© 0 a0 o8 o ‘ , Expansion End of Test Strength
2 oo e ® :
% ' ! Compression Y €M T/a,. ] "
§ 0.52 0.643 32.8°
E -0t . . . : .
E 0.0 0.1 0.2 0.3 04 0s 0.8 0.7 08 0.8 1.0
G,:2.65 ® Assumed
HORZONTAL DISPLA CEMENT (cm) 0 Measured
Particle-Size Analysis . N
— - U.S. Standard Gravel Coarse Medium e
DASTM D 422 Sieve Size
@ ASTM O 1140-Method B 34" 3/8" No. 4 No.10 | No.20 | No.40 | No.80 | No.100 | No. 140 | No.200
Dry Mass {(g) Scil Passing . R . R
127.28 (%, dry wt, basis) - - - - - 12.0

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

Where:  WDS = Specimen dry mass; H = Specimen height; D = Specimen diameter; w, = Moisture content (ASTM D 2216); y, = Dry density; S = Saturation;
G, = Specific gravity; g, = Normal effective stress; e, = Vertical strain during consolidation; &,, = Vertical strain during shear; t, = Duration of final normal
stress application prior to shear; y, = Horizontal displacement; r = Shear stress; and §,, = Effective friction angle assuming zero cohesion.
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
CONSOLIDATED DRAINED DIRECT SHEAR TEST REPORT

INCOMING SAMPLE NO.: Box 1 of 3

CLIENT:_USACE
PROJECT:_Princeville Flood Reduction Project BORING - SAMPLE_-
FILE NO.: 09-0177 DEPTH_- oftom
LABORATORY IDENTIFICATION NO.: 09-0177/Box1
DATE SAMPLE RECEIVED:_09/30/09 SAMPLE DESCRIPTION: Brown medium to fine sand
DATE TEST SET-UP:_10/09/09 with silt, SP-SM
DATE REPORTED:_10/22/09
Initial Specimen Conditions Normal Pre-Shear Conditions Final Specimen Conditions
wos | Hof oD b ow oy s fRESS oy e | ot | w | oy | S| e
@ (cm) (cm) (%) (Ib/ft) (%) (Ib/t?) (%) | (hours) | (%) | (bAt) | (%) (%)
125.69 2.79 5.83 14.3 105.4 66 1.00 107.9 -2.3 3.8 18.6 108.4 94 -0.5
1o Test Methods & Procedures
0.9
® ASTM Standard D 3080
0.8 O Other:
’ Specimen Type: & Circular
g H L 0 Square
3 071 .8 A Tw Sample Type: 0 Undisturbed
@ S ® Compacted
% 06 { - :
% .
% 05 ': Test Conditions
5 .
a 04{ -5
N L)
g e Normal Stress Loading Sequence:
% 031 0.25 ka/cm?
2 2 0.50 kg/em?
021e 1.00 kg/cm?
o - kg/cm?
o1 g Inundated at 0.25 kg/cm?
Displacement Rate: 0.72 _cm/hr
0.0 :
0.0 0.1 0.2 0.3 0.4 0.5 0.6 07 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT (cm) Peak Shear Strength
Vhl cm Tlan 3&1‘
g o 0.19 0893 | 41.8°
=
&
Z A Expansion End of Test Strength
g 0.0 o — : L ——
% ' Compression Yo €M T/(_’n $d‘
-
<
£ o , : i 0.98 0.706 35.2°
4 0.0 0.1 0.2 0.3 0.4 0.5 0.6 07 0.8 0.9 1.0
G,:2.65 ® Assumed
HORIZONTAL DISPLACEMENT (cm) 0 Measured
Particle-Size Analysis Medi Fi
U.S. Standard Gravel Cg:;ze Seg::,m Slar:,%
0 ASTM D 422 Sieve Size
® ASTM D 1140-Method B 3/4" 3/8" No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 | No. 140 | No. 200
Dry Mass (g) Soil Passing
125.69 (%, dry wt. basis) ) ) ) . ) - - - - 1.9
The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client
or Ardaman & Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Testsamples are kept in storage for at least 10 working
days after mailing of the test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.
Where:  WDS = Specimen dry mass; H = Specimen height; D = Specimen diameter; w, = Moisture content (ASTM D 2216); y, = Dry density; S = Saturation;
G, = Specific gravity; G, = Normal effective stress; &, = Vertical strain during consolidation; &, = Vertical strain during shear; t, = Duration of final normal
stress application prior to shear; y, = Horizontal disptacement; 1 = Shear stress; and @,, = Effective friction angle assuming zero cohesion.
rojects\09\0 9-177\Form SR-16 Rev. 0.wpd
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
CONSOLIDATED DRAINED DIRECT SHEAR TEST
MOHR-COULOMB FAILURE ENVELOPE

CLIENT: USACE INCOMING SAMPLE NO.: Box 1 of 3

PROJECT: Princeville Flood Reduction Project BORING - SAMPLE_-

FILE NO.; 09-0177 DEPTH_- aftom
LABORATORY IDENTIFICATION NO.: 09177/Box1

DATE SAMPLE RECEIVED: 09/30/09 SAMPLE DESCRIPTION: Brown medium to fine sand

DATE TEST SET-UP:10/08-09/09 with silt, SP-SM

DATE REPORTED:10/22/09

1.0
® Peak 1/
D  End of Test P
[ 4
//
0 8 f/ / <
/] pd
oA
o Peak Shear Strength ) -
5 T=T,tan 41.3° \ ) /
E; 0.6 q v <
: // L
o // A
g /
7] o| |
g 04 /] )
& 1
// yd End of Test Shear Strength
0.2 //T/ .~ T =0 tan 34.6°
a4
4 d
b
7
7
0.0
0.0 02 0.4 0.6 0.8 1.0 12
Normal Stress, G, (kg/cm?)
Normal Stress Peak Shear Strength End of Test Shear Strength
0, (kg/cm?) T(kg/cm?) T (kglem?)
0.25 0.228 0.164
0.52 0.422 0.334
1.00 0.893 0.706

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

Checked By: Date:
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
CONSOLIDATED DRAINED DIRECT SHEAR TEST REPORT

CLIENT:_USACE

PROJECT: Princeville Flood Reduction Project

INCOMING SAMPLE NO.: Box 2 of 3
BORING SAMPLE_-

FILE NO.: 09-0177

DEPTH_- oft om

DATE SAMPLE RECEIVED:_09/30/09

LABORATORY IDENTIFICATION NO.:.09-0177/Box2
SAMPLE DESCRIPTION: Brown clayey sand, SC

DATE TEST SET-UP:_10/12/09

DATE REPORTED:_10/22/09

Initial Specimen Conditions Normal Pre-Shear Conditions Final Specimen Conditions
wDS H D A Yq S S(:(rge/sc;g,, Yq €y t. w, Yq S €4
(9) (cm) {cm) (%) (Io/ft’) (%) (Ib/it’) (%) | (hours) | (%) | (Ib/ft) | (%) (%)
130.53 2.79 5.83 11.2 109.4 58 0.25 109.5 -0.1 4.9 17.3 108.6 88 +0.8
14 Test Methods & Procedures
104 N ..........
] ® ASTM Standard D 3080
09 g MM a Other:
o & Specimen Type: ® Circular
2 0.8 : P DSquare
g . Sample Type: O Undisturbed
a S 8 Compacted
14
B (1Y 3 LS P+ RGN | NS ((SSNIINTURL - NERUUURTV- SRS . NSOGB
2 0.5 Jis Test Conditions
8 o
'_\_j 04 4@ e e e e
§ . Normal Stress Loading Sequence:
no: 0.3 d0 - o 0.25 kg/cm2
< e - kglem?
0.2 f - ka/cm?
p - kg/cm?
0t Inundated at 0.25 __ kg/cm?
0o ' : : ; Displacement Rate: _0.072 _cm/hr
00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT (cm) Peak Shear Strength
Yr, CM A Per
s 01
g. 0.14 1.026 45.7°
& A Expansion
§ P a End of Test Strength
< 0.0 ¢
& v Compression — —
g Y, CM 1/0, [
3]
E .01 . : . : : : : : 0.98 0.863 40.8°
u 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT (cm) G,:265 ® Assumed
0 Measured
Particle-Size Analysis i i
- U.S. Standard Gravel CSO:;sde M;g:‘udm g'ar:%
® ASTM D 422 Sieve Size
0 ASTM D 1140-Method B 3/4" 3/8" No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 | No. 140 | No. 200
Dry Mass (g) Soil Passing
130.53 (%, dry wt. basis) 100 100 100 9.2 92.3 71.5 43.6 243 18.1 14.6

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

Where:

WDS = Specimen dry mass; H = Specimen height; D = Specimen diameter; w, = Moisture content (ASTM D 2216); y, = Dry density; S = Saturation;
G, = Specific gravity; g, = Normal effective stress; €, = Vertical strain during consolidation; &, = Vertical strain during shear; t, = Duration of final normal
stress application prior to shear; y, = Horizontal displacement; 1 = Shear stress; and @, = Effective friction angle assuming zero cohesion.
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
CONSOLIDATED DRAINED DIRECT SHEAR TEST REPORT

CLIENT: USACE INCOMING SAMPLE NO.: Box 2 of 3

PROJECT: Princeville Flood Reduction Project BORING - SAMPLE_-

FILE NO.: 09-0177 DEPTH_- oftom
LABORATORY IDENTIFICATION NO.: 09-0177/Box2

DATE SAMPLE RECEIVED:_ 09/30/09 SAMPLE DESCRIPTION: Brown clayey sand, SC

DATE TEST SET-UP:_10/12/09
DATE REPORTED:_10/22/09

Initial Specimen Conditions Normal Pre-Shear Conditions Final Specimen Conditions
wps | H D | w | v S | Some | Yo | me | ot | w | v | s | e
(9) (cm) (cm) (%) (Ib/ft) (%) (Ib/ft) (%) (hours}) (%) (Ib/ft*) (%) (%)
129.97 2.79 5.83 11.7 108.9 60 0.52 109.1 -0.1 37 16.5 108.1 82 +0.9
1.0 Test Methods & Procedures
09 4--
® ASTM Standard D 3080
0.8 fossmmdiaara e a Siomerilin cna e : a Other:
o Specimen Type: @ Circular
= 07 4. & O Square
g . Sample Type: 0 Undisturbed
@ 06 ). a ® Compacted
5 -
E R Test Conditions
w
B 0.4 4 missnrmdeseaann o onan
=
Y R i : ; _ B T —— Normal Stress Loading Sequence:
x 0.16 kg/cm?
= 02 B 0.52 kg/cm?
25 2
3 - kg/cm
o1 3 - kg/cm?
Tt Inundated at 0.16 kg/cm?
00 i : : : Displacement Rate: 0.072 cm/hr
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT {cm} Peak Shear Strength
¥Yi CM 1/G, Pus
g o1
= 0.12 0.774 37.8°
&
= :
g I A Expansion End of Test Strength
K 0.0 4 -
&) ' Compression _
5 Yh, €M /o, [
o
E -0t * * * * * ) * 0.57 0.639 32.6°
g 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT {cm) G,:2.65 ® Assumed
0 Measured
Particle-Size Analysis c Medi Fine
U.S. Standard Gravel Sand. Sand Sand
0ASTM D 422 Sieve Size
® ASTM D 1140-Method B 3/4" 3/8" No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 | No. 140 { No. 200
Dry Mass (g) Soil Passing ) : R . B
129.97 (%, dry wt. basis) - - - - 13.8
The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client
or Ardaman & Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Testsamples are kept in storage for at least 10 working
days after mailing of the test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.
Where:  WDS = Specimen dry mass; H = Specimen height, D = Specimen diameter; w, = Moisture content (ASTM D 2218); y, = Dry density; S = Saturation;
G, = Specific gravity; o, = Normal effective stress; &, = Vertical strain during consolidation; &,, = Vertical strain during shear; t. = Duration of final normal
stress application prior to shear; y, = Horizontal displacement; 1 = Shear stress; and @,, = Effective friction angle assuming zero cohesion.
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
CONSOLIDATED DRAINED DIRECT SHEAR TEST REPORT

CLIENT: USACE

INCOMING SAMPLE NO.: Box 2 of 3

PROJECT: Princeville Flood Reduction Project

FILE NO.: 09-0177

DATE SAMPLE RECEIVED: 09/30/09

DATE TEST SET-UP:

BORING
DEPTH_-

- SAMPLE_-

aft;om

LABORATORY IDENTIFICATION NO.: 09-0177/Box2
SAMPLE DESCRIPTION: Brown clayey sand, SC

10/13/09

DATE REPORTED:_10/22/09

Initial Specimen Conditions Normal Pre-Shear Conditions Final Specimen Conditions
wos | H D | w [ v ol ve | me |t | ow | v | s | e,
(9) (cm) (cm) (%) (Ib/it®) (Ib/t%) (%) (hours) (%) (Ib/f%) (%) (%)
129.88 2.79 5.83 1.7 108.9 1.00 110.3 -1.3 1.6 17.4 111.1 94 -0.6
10 Test Methods & Procedures
09 f
® ASTM Standard D 3080
08 f---- R i O Other:
° Specimen Type: ® Circular
g o7 b S '\\-\____‘___- o Square
& Sample Type: O Undisturbed
Eé o6 f- & e R | | RN | BT | R ITS : ® Compacted
E 0:5 Jurun Sdimoanet
I . Test Conditions
7] -
o) 04t 2
N .
§ 034 .: Normal Stress Loading Sequence:
S : 0.25 kg/cm?
0.2 | 0.50 kg/cm?
1.00 kg/cm?
012 - kglem?
? Inundated at 0.25 kg/cm?
00 i ! ! Displacement Rate: ___0.072 cm/hr
0.0 0.1 0.2 0.3 0.4 0.5 06 0.7 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT (cm) Peak Shear Strength
= th cm Tlan ads
(s) 0.1
E 0.22 0.772 37.7°
w
= 3
§ 0.0 nast——— A | Exeanson End of Test Strength
& S ——— ' Compression
:‘ : Yi CM 1/o, Pus
E 0.1 . L . : : .
§ 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 0.70 0.667 33.7°
HORIZONTAL DISPLACEMENT (cm) G,:2865 ® Assumed
O Measured
Particle-Size Analysis " .
S
O0ASTM D 422 Sieve Size
& ASTM D 1140-Method B 3/4" 38" No. 4 No.10 | No.20 | No.40 | No.60 | No.100 { No.140 | No. 200
Dry Mass (g) Soil Passing
12088 | (&4, dry wt. basis) - - - - - - - - - 15.9

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

Where:

WDS = Specimen dry mass; H = Specimen height; D = Specimen diameter; w, = Moisture content (ASTM D 2216); y, = Dry density; S = Saturation;
G, = Specific gravity; 6, = Normal effective stress; €,. = Vertical strain during consolidation; €,, = Vertical strain during shear; t, = Duration of final normal
stress application prior to shear; y, = Horizontal displacement; T = Shear stress; and @,, = Effective friction angle assuming zero cohesion.

Checked By:

Date:
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
CONSOLIDATED DRAINED DIRECT SHEAR TEST
MOHR-COULOMB FAILURE ENVELOPE

CLIENT: USACE

INCOMING SAMPLE NO.: Box 2 of 3
PROJECT: Princeville Flood Reduction Project BORING - SAMPLE_-
FILE NO.;.09-0177 DEPTH_- aoft,om
LABORATORY IDENTIFICATION NO.: 09177/Box2
DATE SAMPLE RECEIVED:_09/30/09 SAMPLE DESCRIPTION: Brown clayey sand, SC
DATE TEST SET-UP:10/12-13/09
DATE REPORTED:10/22/09
1.0
® Peak
0O End of Test
//
0.8 v
o~ //
Ng Peak Shear Strength /‘/ /E ’
S 06 T=0.07+,tan 34.8° F— — e
=3 b
e / A
dPi
e
& %
§ 04 //’ >
q’ A
E'/:; A1 | 7o End of Test Shear Strength
g T = 0.04+4G tan 31.5°
) -
0.2
////
/ //
e
P
0.0
0.0 0.2 04 0.6 0.8 1.0 1.2
Normal Stress, o, (kg/cm?)
Normal Stress Peak Shear Strength End of Test Shear Strength
0, (kg/em?) T(kglcm?) T(kg/cm?)
0.25 0.257 0.216
0.52 0.402 0.332
1.00 0.772 0.667
The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client
or Ardaman & Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working
days after mailing the test report, prior to being discarded, unless a lo

nger storage period is requested in writing & accepted by Ardaman & Assaciates, Inc.

Checked By: Date:
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
CONSOLIDATED DRAINED DIRECT SHEAR TEST REPORT

CLIENT:_USACE

PROJECT: Princeville Flood Reduction Project

FILE NO.: 09-0177

DATE SAMPLE RECEIVED:_09/30/09

DATE TEST SET-UP:_10/15/09

INCOMING SAMPLE NO.: Box 3 of 3

BORING - SAMPLE_-

DEPTH_- oft; om
LABORATORY IDENTIFICATION NO.: 09-0177/Box3
SAMPLE DESCRIPTION: Yellowish-brown medium to
fine sand, SP

DATE REPORTED:_10/22/09

Initial Specimen Conditions Normal Pre-Shear Conditions Final Specimen Conditions
wos | H D w, Vs s | Y| ve | t | ow | v s | e
()] (cm) (cm) (%) (I/it?) (%) (Ib/ft) (%) | (hours) [ (%) | (b/it) | (%) (%)
122.43 2.79 5.83 14.8 102.6 64 0.25 102.6 0.0 0.2 21.0 101.2 88 +1.5
Test Methods & Procedures
1.0
08 1 .. & ASTM Standard D 3080
'.‘ . o Other:
0.8 - g o Specimen Type: & Circular
2 . » o Square
g 071, B (e Sample Type: o Undisturbed
@ . ® oo ® Compacted
w 06 {
5 °
S 051, Test Conditions
&
% 0.4 4---
>
3 Normal Stress Loading Sequence:
z 031 0.16 kg/cm?
2 o 0.25 kg/cm?
02+ - kg/cm?
- kg/cm?
0.1 - Inundated at 0.16 kg/cm?
Displacement Rate: 0.37 cm/hr
0.0 s : :
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT (cm) Peak Shear Strength
Yn CM o, P
g o0t
(X 0.11 0.881 41.4°
=
E P ) e ® o o & e o o
z e’ A Expansion End of Test Strength
2 00 qmmme
& ' Compression — -
3 Y, CM wo, Pus
[&]
E 01 : . L : i 0.52 0.648 33.0°
4 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT (cm) G,:2.65 @ Assumed
O Measured
Particle-Size Analysis Coarse Medium Fine
U.S. Standard Gravel Sand Sand Sand
® ASTM D 422 Sieve Size
0 ASTM D 1140-Method B 3/4" 3/8" No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 | No. 140 | No. 200
Dry Mass (g) Soil Passing
122.43 (%, dry wt. basis) 100 100 99.6 94.4 69.4 38.8 17.0 5.1 286 2.0
The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client
or Ardaman & Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working
days after mailing of the test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.
Where: WDS = Specimen dry mass; H = Specimen height; D = Specimen diameter; w, = Moisture content (ASTM D 2216); y, = Dry density; S = Saturation;
G, = Specific gravity; G, = Normal effective stress; &,, = Vertical strain during consolidation; €,, = Vertical strain during shear; t, = Duration of final normal
stress application prior to shear; y, = Horizontal displacement; 1 = Shear stress; and @,, = Effective friction angle assuming zero cohesion.
Checked By: Date: C:\Documents and Settingsyjan wildman\. ts\Projects\09\09-177\Form SR-16 Rev. 0.wpd




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
CONSOLIDATED DRAINED DIRECT SHEAR TEST REPORT

CLIENT: USACE

PROJECT: Princeville Flood Reduction Project

FILE NO.:.08-0177

DATE SAMPLE RECEIVED:_09/30/09

DATE TEST SET-UP:_10/15/09

INCOMING SAMPLE NO.: Box 3 of 3

BORING - SAMPLE_-

DEPTH_- oft,om
LABORATORY IDENTIFICATION NO.: 09-0177/Box3
SAMPLE DESCRIPTION: Yellowish-brown medium to
fine sand, SP

DATE REPORTED:_10/22/09

Initial Specimen Conditions Normal Pre-Shear Conditions Final Specimen Conditions
WDS H D W, Y4 S s(:(rgeﬁ;;g" Yq €y t. W, Ya S €
(9) (cm) (cm) (%) (Ib/ft*) (%) (Io/ft®) (%) (hours) (%) (Ib/ft%) (%) (%)
124.71 2.79 5.83 12.7 104.5 58 0.52 104.7 -0.1 1.7 18.5 103.4 82 +1.2
Test Methods & Procedures
1.0
08 o & ASTM Standard D 3080
Z o o a Other:
o8y F e Specimen Type:  ® Circular
o . Ce ., e, o Square
3 07 1 I e Sample Type: o Undisturbed
2 . ® Compacted
I 06 1w
5 L
4 0.5 Test Conditions
5 .
ﬁ 044
2 o Normal Stress Loading Sequence:
z 031 0.16 kg/cm?
2 i 0.52 kg/cm?
02 - kg/cm?
- kg/cm?
0.1 1 Inundated at 0.16 kg/cm?
o Displacement Rate: ___ 0.37 cm/hr
0.0 . . . : : + .
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT (cm) Peak Shear Strength
Y, €M 10, Pes
g 01
g 0.11 0.871 41.1°
g
Z P S 20 A Expansion End of Test Strength
2 0.0 qumn °
% ' Compression - -
3 Yi CM v/a, Pus
[&]
E -0 : . . 0.55 0.734 36.3°
u 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT (cm) G,: 265 ® Assumed
O Measured
Particle-Size Analysis Coarse Medi Fine
U.S. Standard Gravel Sand Sea:]dm S;nd
® ASTM D 422 Sieve Size
0 ASTM D 1140-Method B 3/4" 3/8" No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 | No. 140 | No. 200
Dry Mass (g) Soil Passing
124.71 (%, dry wt. basis) 100 100 99.7 93.9 68.9 40.9 17.3 58 34 24
The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client
or Ardaman & Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working
days after mailing of the test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.
Where; WDS = Specimen dry mass; H = Specimen height; D = Specimen diameter; w, = Moisture content (ASTM D 2216); y, = Dry density; S = Saturation;
G, = Specific gravity; G, = Normal effective stress; &, = Vertical strain during consolidation; €,, = Vertical strain during shear, t, = Duration of final normal
stress application prior to shear; y, = Horizontal displacement; T = Shear stress; and @, = Effective friction angle assuming zero cohesion.
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
CONSOLIDATED DRAINED DIRECT SHEAR TEST REPORT

CLIENT: USACE

PROJECT: Princeville Flood Reduction Project

FILE NO.: 09-0177

DEPTH_-

DATE SAMPLE RECEIVED:_09/30/09

INCOMING SAMPLE NO.: Box 3 of 3
BORING -

SAMPLE_-

oft;am

LABORATORY IDENTIFICATION NO.: 09-0177/Box3

DATE TEST SET-UP:10/15/09

fine sand, SP

SAMPLE DESCRIPTION:_ Yellowish-brown medium to

DATE REPORTED:_10/22/09

Initial Specimen Conditions Normal Pre-Shear Conditions Final Specimen Conditions
WDS H D wc Vd s S(t(rge /Scsrhgn Vd evc tc wc Yd S ev:
() (cm) (cm) (%) (Ib/ft) (%) (b/ft) | (%) | (hours) | (%) | (/) | (%) (%)
122.39 2.79 5.83 14.8 102.6 64 1.0 103.6 -1.0 2.0 19.4 103.7 86 -0.1
1.0 Test Methods & Procedures
.o ® ASTM Standard D 3080
08 foiiiin 4 oy O Other:
¢ ®e Specimen Type: ® Circular
(=3 ° ®oeco
= 0742 ®0 _oveavse a0 Square
& . Sample Type: 0 Undisturbed
@ el e ® Compacted
& ' .
w
o .
i o Test Conditions
v
8 04+ @& -
N
;t' 08 b e e Normal Stress Loading Sequence:
[ “le 0.25 kg/cm?
z 0.50 kg/cm?
0.2 1o 1.00 kg/cm?
p - kg/cm?
0.1 Inundated at 0.25 kg/cm?
Displacement Rate: 0.36__ cm/hr
0.0 : . -
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT (cm) Peak Shear Strength
Yi CM 1/o, Pus
5 o1
e 0.17 0.841 40.1°
&
= .
§ o 000 8800600000iennans . A  Expansion End of Test Strength
b c i — —
(g ' ompression Yh' em T/c'n 0‘”
-
<
EJ 0.1 0.56 0.706 35.2°
g 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
HORIZONTAL DISPLACEMENT (cm) G,:265 : Q?:S"Jf: d
Particle-Size Analysis . .
T | Mo o
0ASTM D 422 Sieve Size
& ASTM D 1140-Method B 3/4" 3/8" No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 | No. 140 | No. 200
Dry Mass (g) Soil Passing
12239 | (9, qry wt. basis) - - - : - - - - - 31

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

Where:  WDS = Specimen dry mass; H = Specimen height; D = Specimen diameter; w, = Moisture content (ASTM D 2216); y, = Dry density; S = Saturation;
G, = Specific gravity;, g, = Normal effective stress; €, = Vertical strain during consolidation; €,, = Vertical strain during shear; t, = Duration of final normal
stress application prior to shear; y, = Horizontal displacement; T = Shear stress; and @,, = Effective friction angle assuming zero cohesion.
Checked By Date: C:\Documents and Settings\jan.wildman\Documents\Projects\09\09-177\Form SR-16 Rev. 0.wpd




ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
CONSOLIDATED DRAINED DIRECT SHEAR TEST
MOHR-COULOMB FAILURE ENVELOPE

CLIENT:_USACE INCOMING SAMPLE NO.: Box 3 of 3

PROJECT: Princeville Flood Reduction Project BORING - SAMPLE_ -

FILE NO.: 09-0177 DEPTH_- oftom
LABORATORY IDENTIFICATION NO.: 09177/Box3

DATE SAMPLE RECEIVED: 09/30/09 SAMPLE DESCRIPTION: Yellowish-brown medium to

DATE TEST SET-UP:10/15/09 fine sand, SP

DATE REPORTED:10/22/09

1.0 -
@® Peak //
O End of Test /
0.8 / b
) // A
L %
] Ju)
- Peak Shear Strength 4 7
«~N _— o AN / pd
g T= cntan 40.3 // L
> 06
@ N A
8 L
£ o |
0 /
5 0.4 4_Le
© B - pr
o yd
5 - ra
A
— v End of Test Shear Strength
0.2 ,/ T=0o,tan 35.3°
L
28
a
A
0.0
0.0 0.2 04 0.6 0.8 1.0 1.2
— 2
Normal Stress, G, (kg/cm*)
Normal Stress Peak Shear Strength End of Test Shear Strength
G, (kg/cm?) 7 (kg/cm?) 7(kg/em?)
0.25 0.220 0.162
0.52 0.453 0.382
1.00 0.841 0.706
The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client
or Ardaman & Associates, Inc. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working
days after mailing the test report, prior to being discarded, unless a longer storage period is requested in writing & accepted by Ardaman & Associates, Inc.
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