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EXECUTIVE SUMMARY

This report contains the results of our subsurface explorations and preliminary geotechnical evaluations
for repairing the approximately 1,500-foot section of failing slopes and ground movements along
Piscataway Drive, Fort Washington, Prince George’s County, Maryland. We performed 15 soil test
borings, 10 cone penetration tests; and installed one piezometer to explore the subsurface conditions at

the site. Additionally, we installed six inclinometers to monitor ground movements.

The test borings and CPT data revealed a soil profile consisting of three distinct strata within their
termination depths, consistent with published geology. Stratum I (Ta, Nangemoy Formation) generally
consisted of moist, brown, light brown, dark gray, very loose to medium dense Silty Sand, Clayey Sand,
Sand with Gravels, and interbedded with soft to stiff Sandy Silt and Sandy Clay layers. A 20 to 30-ft
thick layer of Stratum Il (Marlboro Clay, Tm) underlies Stratum Ta. It consisted of moist to wet, reddish
brown, brown, light gray to gray, Lean Clay with occasional thin lenses of micaceous Silt. Locally, we
encountered Fat Clays within this stratum. Beneath the Tm, we encountered Stratum Il (Aquia
Formation, Ta) which consisted of moist to wet, olive gray, greenish gray to dark gray, Silty Sand and
Sandy Silt with mica and calcareous shell fragments scattered throughout the stratum.

Based on preliminary site evaluations, analyses and review of historic information, the existing Marlboro
Clay stratum made the site susceptible to slope failures. The intense and rapid infiltration of rainfall that
occurred prior to the slope failure created saturated soil conditions resulting in significant loss of shear

strength. The exploration data provided evidence of a failure plane within the Marlboro Clay stratum.

KCI proposes three options to stabilize the slopes with each soil-structure system extending beyond the
anticipated failure planes. They are: 1) Drilled Shaft foundation along the east and west slopes abutting
the roadway and Micropile Anchors at the head scarp upslope; 2) Drilled Shaft Foundation for east slope
and Micropiles for west slope; 3) Micropiles for both east and west slopes. We anticipate that the
resulting ground movements indicated by the inclinometer readings will have significant implications for
the slope rehabilitation options. We therefore recommend that additional detailed analyses and design,

constructability evaluation and cost analyses be performed for each option as part of the design purposes.

Design and construction considerations should not be based solely on the executive summary without
reading the entire report.
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1.0 INTRODUCTION

1.1 PROJECT INFORMATION

The project is located in Prince George’s County in the proximity of 13700 to 13816 Piscataway Drive,
Fort Washington, Prince George’s County, Maryland. The site is bordered by Piscataway Creek on the
east and Pine Road to the west. The Piscataway Drive, which traverses the site, is bordered by steep
slopes on both sides with homes perched above and below the roadway. Figure 1 illustrates the site.

Historically, the slopes above and below Piscataway Drive have been experiencing surficial movement

over a long period of time, but on May 4, 2014, significant failure.

Cracks began appearing in the pavements on Piscataway Drive on May 2, 2014 and escalated into major
slope failures and pavement distress on May 4, 2014. Prior to May 2, there were no visible cracks or
fractures on the slopes. Cracks, however, appeared on the slopes and widened on May 4 resulting in
continuous fracture and downward movement of the western slope for a distance of approximately 450
feet long. The depth of failure along the slopes ranged from about 4 feet to about 20 feet. The deeper

failure depths were results of root bulbs from several toppled trees during the slope failure.

The slope failure has directly threatened six homes, disrupted power, water supply, communications and
other services to an additional 22 homes along the Piscataway Drive. It has also jeopardized the use of
most of roadway from 13700 Piscataway Drive to the southernmost part of the drive. The affected
portion of Piscataway Drive remains closed and the County has determined and declared numerous homes

in the vicinity of the slide unfit and/or unsafe for occupancy.

1.2 SCOPE OF SERVICES

The purpose of this study is to obtain specific subsurface data at the site, review existing site geologic

data and assess the cause of the slope failure and develop recommendations for:
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o Rehabilitating the slope failure;
e Reconstructing Piscataway Drive;
¢ Repairing the utilities; and

e Options for moving forward in the design and construction phases.

Assessments of site environmental conditions or the presence or absence of pollutants in the soil, rock,

surface water, or groundwater of the site were beyond the proposed objectives of our studies.

The report for this study includes the following:

o A brief review of our field and laboratory test procedures and their results
e Evaluation of subsurface conditions to include:
- Review of surface topographic features and site conditions
- Review of site geologic conditions
- Review of near surface soil conditions
- Estimates of subsurface profiles, as necessary, to illustrate subsurface conditions
e A review of possible causes of slope failure
o Evaluation of various alternatives for stabilizing the slopes
e Recommendations for stabilizing the slopes, reconstructing the affected portions of the
Piscataway Drive, repairing the damaged utilities, and

e Options for moving forward in the design and construction phases
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2.0 EXISTING SITE AND SUBSURFACE CONDITIONS

2.1 EXISTING SITE CONDITIONS

KCI conducted a site reconnaissance on May 3™ and 4™, 2014. The purpose of the site reconnaissance was
to observe and document existing surface conditions. Information gathered during the site visit and site
GIS data provided to us by Messieurs Unmesh Patel and Dwight Joseph of Prince George’s County were
used to help us interpret the subsurface data and to detect conditions that could affect our evaluations and

recommendations.

The site topography is generally hilly. Piscataway Drive traverses the site. The difference in elevations
between the top of the hill and the Piscataway Drive is approximately 65 feet. The elevation difference
between the highest and lowest point of the site is approximately 100 feet. There are several residential
buildings east and west of the Piscataway Drive. The slopes west of the roadway are about 1.5 Horizontal
to one Vertical (1H:1V) or steeper downwards towards the Piscataway Drive. The eastern slopes are
generally 1.5H: 1V to 3H: 1V or gentler towards the Piscataway Creek. The slopes are generally covered

with thick brush and large trees.

Soils when exposed appeared soft, moist and generally silty sands with organics. We did not observe any
rock outcrops. Though it had rained the previous night, there was no evidence of surficial or ponded water
except areas where underground water force main had cracked. Prior to the visit, the area had

experienced high levels of precipitation over a short period of time.

We observed evidence of slope failure on both sides of the roadway. Additionally there were several
cracks openings on the order of three to six inches in width in the pavement structure. The pavement
edges had also settled several inches with the highest settlement of about four feet occurring around
13700 Piscataway Drive. The soil mass near the top of the hill had moved laterally downslope towards the
roadway about two to three feet, and on the average, had settled approximately eight feet. Vertical cracks
were visible due to this movement. Several trees had toppled, as a result of the slope failure, and had

snapped the overhead utility lines. We observed evidence of past slope movement which appears to be
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surficial movement of the soil mass. At a nearby previously condemned two-story structure located at
13710 Piscataway Drive we observed evidence of lateral movement and settlement cracks. There were
several fissures in the driveway and around the house. We observed several distresses in the foundation
wall. We further observed that the driveway leading to the garages is no longer accessible due to ground

movement.

Residents recall minor sloughing of the slopes which are consistent with our observations during the site
reconnaissance. We, however, did not observe any evidence of past slope repairs nor were we provided
any records indicating that. We did not observe any storm drainage system in the vicinity of the failed

slopes.

Underground utilities consist of water and sewer mains with service power and other lines to the various
premises within the site. There are overhead utility which consist of power, communications and cables

lines.

2.2 GEOLOGIC SETTING

Based on a review of the Geologic Map of Prince George’s County (2003), the site is underlain by
unconsolidated sediments ranging in geologic times from Holocene to Lower Paleocene. It is dominated
by relatively thick, tripartite Paleocene-Eocene section- the Aquia (Ta) and Nanjemoy (Tn) Formations
separated by the 20 to 30 feet of Marlboro Clay (Tm) (Figures 3A & 3B, Appendix A). These three units
have an aggregate thickness of about 300 feet in outcrop. Both the Aquia and Nanjemoy are variably
muddy, fossiliferous greensands in contrast to the Marlboro which is a thin but persistent pinkish to gray

plastic clay. The Paleocene-Eocene section includes about 500 ft. of sediment.

The Aquia is composed of sand, fine-to medium-grained, poorly sorted well sorted, containing as much as
40 percent glauconite. Thin layers of calcareous shelly sandstone are scattered through the unit giving it

the “salt and pepper” speckled. It is generally greenish gray to medium gray in color.
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The Nanjemoy consists of mostly quartz sand, fine-to coarse-grained, with a variable amount of
interstitial silt-clay and as much as 50 percent of green glauconite, also imparting a “salt and pepper”
aspect to the sediments. Poorer outcrops are found along the Piscataway Creek. The glauconite sand in
this formation is medium-gray to dark greenish gray, where unweathered. The silty-clay is dark-gray to

chocolate-brown in color.

The Marlboro Clay is a continuous stratum throughout Southern Maryland. It is poorly exposed, mostly
because it is thin and covered by slumping of the overlying sediments. In the valleys of the Piscataway
and Mattawoman Creeks, the clay is effectively buried Holocene alluvium. Scattered patches of typically
brownish red Marlboro clays are exposed along MD 210 just north of Piscataway Creek in Prince
Georges County. The Marlboro Clay is a thin but highly distinctive unit composed of dense, brittle clay,
ranging from thickly-bedded to finely laminated, lenticular or hummocky in part, containing partings and
thin lenses of micaceous and lignitic laminated silt. It is usually pale-red to silvery-gray, and contains

minor interbedded silt which is yellowish gray to pale-gray in color.

2.3 SUBSURFACE EXPLORATIONS AND IN-SITU TESTING

KCI’s sub-contractors, CenKen Group, LLC (CenKen) and Hillis-Carnes Engineering Associates, Inc.
(HCEA) performed emergency subsurface explorations in the areas of the failing slope. The exploration
program consisted of 15 standard penetration test (SPT) borings and 10 cone penetrometer test (CPT)
soundings. Additionally, we installed six inclinometers and one groundwater monitoring well
(piezometer). We conducted the subsurface explorations from May 6 to May 15, 2014 in accordance to
the procedures presented in Appendix B. The depth of the explorations ranged from 40 feet to 100 feet
into natural soils. The approximate exploration boring and tests locations are shown on Figure 2 in

Appendix A. The boring logs and CPT are included in Appendix B.



Preliminary Draft Geotechnical Engineering Report
Piscataway Drive Slope Failure
Prince George’s County, Maryland

KCI Job No. 07100627.W
TECHNOLOGIES Page 6

N

.3.1 Standard Penetration Test

We drilled test borings in general accordance with ASTM D420 procedures presented in Appendix B. The
borings were advanced using ATV drill rigs equipped with hollow stem augers (HSA) and mud-rotary
drilling in cased holes in general accordance with ASTM D1452. We conducted continuous standard

penetration tests (SPTs) in the borings in general accordance with ASTM D 1586.

We performed standard penetration tests (SPT) borings in accordance with ASTM D1586. The SPT
method consisted of advancing a two-inch diameter sampling spoon to a depth of 18 inches by driving it
with a 140-pound hammer falling 30 inches. The values reported on the boring logs are the blows
required to advance three successive six-inch increments. The first six-inch increment is considered as
seating. The sum of the number of blows for the second and third increments is the "N" value. The "N"
value is used to infer the general indications relative density and compressibility of the soils. KCI
obtained soil samples using the SPT method and sampling was performed at two and half-foot intervals to
a depth of ten feet below existing ground surface (bgs) and every five feet thereafter to boring
terminations depth. We obtained representative disturbed soil samples during these tests and used them to
classify the soils encountered. We placed the recovered representative soil samples in six-inch glass jars

and transported to the laboratory for testing.

KCI geotechnical engineers visually classified the recovered soil samples in general accordance with
ASTM D 2488 Standard Practice for Description and Identification of Soils. We classified soil samples
with respect to texture in accordance with the Unified Soil Classification System (USCS). Boring logs
describing the subsurface soils and groundwater conditions encountered at each of the boring locations
are presented in Appendix B. The existing ground surface elevations indicated on the logs are based on

field survey information provided by KCI-Survey.

2.3.2 Cone Penetration Test

We performed cone penetration tests (CPT) soundings in general accordance with ASTM D5778 at ten

locations within the general project area between May 9 and 13, 2014. We use the results of the soundings
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to characterize the existing subsurface conditions within the unstable ground and slope areas. In addition,
we performed localized pore pressure dissipation tests at test locations CPT-1 and CPT-5. The
approximate test locations are shown on the attached Figure 2. We have provided summary tables
soundings of the CPT results in Appendix B. We terminated the sounding depths at pushing refusals
between 38 and 75 feet below existing ground surface, typically in excess of about 55 feet. We inferred

soils in general accordance to Soil Behavior Types proposed by Robterson (1990).

We performed CPT tests in general accordance with ASTM D5778. CPT permits continuous explorations
and profiling of the subsurface conditions while minimizing retrieval of subsurface materials. This
exploration method employs sensors that are pushed into the ground to infer the properties of both soils
and pore fluids. Known as direct-push technology, this method can map out the vertical and lateral extents

of stratigraphic layers, as well as the distribution of groundwater conditions.

In combination with the test boring information, we will use the CPT results to identify loose/soft and
disturbed soils strata and weak zones, and predict or confirm the existing failure planes at depth. Also, it
will provide soil and groundwater data for characterizing the stress history and shear strength parameters
of in-situ soil materials. By using standard engineering correlations, the geotechnical properties of
stratigraphic layers can be inferred. Inferred properties include constrained modulus, undrained shear
strength, residual shear strength, friction angle, overconsolidation ratio, and the coefficient of

consolidation.

2.3.3  Undisturbed Soil Sampling

Split-barrel samples are suitable for visual examination and classification tests but are not sufficiently intact
for quantitative laboratory tests requiring undisturbed samples. Therefore, we obtained relatively undisturbed
samples in selected borings by drilling to the desired depth and hydraulically forcing a section of 3-inch O.D.,
16 gauge steel tubing into the soil. The sampling procedure is described by ASTM D 1587. We carefully
removed each tube, together with the encased soil, from the ground, made airtight and transported to the

laboratory. The appropriate test boring records show depths of undisturbed samples.
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2.3.4 Soil Conditions

Figures 4A, 4B, and 4C in Appendix A depict generalized subsurface profiles at the project site across the
slope failures. The subsurface conditions encountered at the boring locations are shown on the test boring
records in Appendix B. Also, the inferred subsurface conditions at the CPT sounding locations are shown
on the CPT records in Appendix C. These test boring records and profiles represent our interpretation of the
subsurface conditions based on visual examination of field samples and laboratory tests. The lines
designating the interfaces between various strata on the test boring records represent the approximate

interface locations. The actual transitions between strata may be gradual.

Consistent with the published geologic mapping, the borings and CPT soundings encountered three major
natural strata underlying existing 6-inch thick asphalt pavement structure and Fill materials. The natural
soils include an upper sand stratum (Nanjemoy, Tn Stratum) overlying Marlboro Clay (Tm Stratum) and
Aquaia Formation (Ta Stratum). These strata are briefly described in the following paragraphs.

Existing FILL (F):
This two to six feet thick stratum was encountered typically below the existing asphalt pavement (borings

B-1 through B-10) and at borings B-14, B-15 and B-17 (within the vicinity of an abandoned building

structure). Existing FILL materials consisted of a heterogeneous mixture of brown to reddish brown Silty
Sand, Clayey Sand and Gravels with deleterious materials such as asphalt fragments, decomposed wood and
organics. Soft silt and clay materials were locally encountered at boring B-15. The SPT N-values ranged
from 3 to 19 blows per foot (bpf) indicating very loose to medium dense, typically loose relative density.

Stratum I: Natural Silty SAND, Clayey SAND, Sandy SILT (Tn Stratum)

This stratum was encountered below existing Fill or occurred as the top stratum in several test borings up
to a depth of about 15 feet bgs in the elevated upslope areas. It appears to thin out towards the low lying and
downslope areas towards the wetlands and stream (e.g., in the general area borings B-1 and B-4, and from
B-13 towards B-16, etc.) It generally consisted of moist, brown, light brown, dark gray, very loose to
medium dense Silty Sand (SM), Clayey Sand (SC), coarse Sand (SP) with Gravels, and interbedded with
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soft to stiff Sandy Silt (ML) and Sandy Clay (CL) layers. The SPT blow counts ranged from 3 to 12 bpf
indicating very loose to medium dense, typically loose relative density. Soils appeared to be slightly plastic.

Stratum Il — CLAYS (Tm Stratum)

Marlboro Clay stratum was encountered below the Tn Stratum at each of the exploration locations. It varied
in thickness from 15 to 30 feet with the base typically at approximate El. 78 and El. 74; and locally at
approximate EIl. 50 at the lower topographic areas, and up to El. 135 at the higher elevations. It generally
consisted of moist to wet, reddish brown, brown, light gray to gray, Lean Clay (CL) with occasional thin
lenses of micaceous Silt. Locally, we encountered occasional Fat Clays (CH) within this stratum. The SPT
N-values ranged from 3 to 14 bpf indicating generally soft to stiff compactness, typically medium stiff. The
moisture content of the tested samples ranged from 14 to 48 percent. The Liquid Limit ranged from 26 to 59
percent with Plasticity Index (PI) ranging between 10 and 30 percent, indicating typically high to very high
plasticity soils. We noted, however, that the clay soils appeared to be brittle.

Stratum 111 — SAND AND SILT (Ta Stratum)

This stratum was encountered below the Marlboro Clay to the boring termination depths. It generally
consisted of moist to wet, olive gray, greenish gray to dark gray, Silty Sand (SM) and Sandy Silt (ML) with
mica and calcareous shell fragments scattered throughout the stratum. The SPT N-values ranged from 5 to
over 100 bpf (characterized by spoon refusals in the cemented layers), indicating generally loose to very
dense relative density. The loose zones appeared to occur at the interface with the Marlboro Clay. The
relative density appears to be typically medium dense to dense compactness, and/or stiff to hard
compactness. The moisture content of the tested samples ranged from 20 to 30 percent, with non-plastic to

slight plasticity (PI less than 4 percent).

2.3.5 Groundwater and Cave-in Conditions

We observed and recorded groundwater and cave-in depth information in each boring during drilling
(within the drill augers), and several hours after completion of drilling (and removal of the augers). In

addition, we have installed a piezometer near Boring B-2 to record long term groundwater levels. Table 2-
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1 below provides a summary of groundwater conditions and cave-in depths. Where encountered,
groundwater and/or perched water conditions generally occurred at depths between 10 and 60 feet bgs.

Cave-in occurred at depth between 14 and 65 feet bgs following removal of the drill augers. Cave-in may
be due to the collapse of soils after removing augers at the completion of drilling. However, in granular
soils, cave-in depths may be due to the presence of saturated soil conditions arising from groundwater

and/or perched-water conditions.

Because of the presence of clayey and silty nature (characterized by relatively impermeable conditions)
within portions of the site soils, site soils have the potential of developing perched water conditions. In
addition, seasonal and/or long-term fluctuations of the groundwater levels and/or perched water may occur
due to variations in rainfall, evaporation, soil capillary, construction activity, ground conditions and surface

runoff, and other site-specific factors, and should be anticipated.

Table 2.1: Summary of Groundwater Condition
Boring Groundwater Levels Cave-in
Nos. Depth (ft) Depth (ft) Depth (ft) Elevation Depths
(in augers) O hr) (>24 hrs) (ft) (ft)
B-1 43.8 57.8 - 11.8 14
B-2 31.2 111 63.3 21
Observation Well - 36.7 37 37.6 -
B-3 48 42 10 69.7 18
B-4 - 59 34.3 63.3 36
B-6 Mud rotary drilling
B-7 20.5 12 11 104.0 65
B-8 Mud rotary drilling
B-9 18 17 155 105.2
B-10 Mud rotary drilling
B-11 Dry - - - 92
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Table 2.1: Summary of Groundwater Condition
Boring Groundwater Levels Cave-in

Nos. Depth (ft) Depth (ft) Depth (ft) Elevation Depths
(in augers) (O hr) (>24 hrs) (ft) (ft)

B-13 Mud rotary drilling

B-14 54.8 36 9.8 99.6 25

B-15 67.5 59 10.1 97.8 28

B-16 Mud rotary drilling

B-17 Mud rotary drilling

Piezometers

KCI subcontractor, CenKen, installed one piezometer near Boring B-2 on May 13, 2014 to monitor long
term groundwater levels. The screen was installed at between 35 to 50 feet below the existing ground
surface. A KCI engineer obtained the initial water-level reading on May 13, 2014 using a groundwater
monitoring meter. We plan to perform daily readings to monitor the long-term fluctuations of the water table

at that location.

We installed and have been monitoring the groundwater levels in general accordance with ASTM D5092.

The details of general installation procedures are provided in Appendix B.

2.4 SLOPE MOVEMENT MONITORING

Our subcontractor, CenKen, installed six inclinometer casings from May 9 to May 13, 2014 to monitor
further slope movements. We installed the casings at an average depth of 70 feet below the existing slope
surface. A KCI engineer commenced obtaining the baseline inclinometer readings from May 12 and 13,
2014 using a probe-type inclinometer. We plan to perform daily inclinometer readings to determine

potential progressive slope movements prior to the slope stabilization. We will provide the results of our
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slope monitoring along with final recommendations in a brief memorandum within two weeks from our last

survey.

We are monitoring the slope movement in general accordance with ASTM D 6230. The details of general
installation procedures and typical inclinometer survey procedures are provided in Appendix B.

2.5 LABORATORY TESTING

We performed laboratory testing on representative soil samples (from disturbed jar samples and undisturbed
Shelby Tube samples) to confirm visual soils classifications and to determine physical properties of in-situ

soils. The laboratory tests were conducted in general accordance with ASTM standards and included the

following:
No. of Tests

¢ Natural Moisture Content (ASTM D 2216) 42
e Classification Tests, including:

- Atterberg Limits (ASTM D 4813) 29

- Sieve Analysis (ASTM D 422) 24
o Direct Shear Test (ASTM D 3080) 5
e CIU Triaxial Test (ASTM D 4767) 1
e One-Dimensional Consolidation Test (ASTM D 2435) 1

We have provided details of laboratory testing procedures and the laboratory test results in Appendix C.
Due to the slope failure and unstable ground issues associated with the presence of the Marlboro Clay
stratum at the project site, we performed laboratory testing to determine shear strength parameters
(undrained direct shear, DS and consolidated undrained Triaxial, (CIU) and deformation characteristics
(one dimensional consolidation) of the Tm stratum. Table 2-2 provides a summary of the shear strength

test results.
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Table 2-2: Summary of Shear Strength Results for Marlboro Clay (Tm)
. . . Moisture . .
Boring Test Cohesion ¢’,| Friction Unit Fines
Sample USCs o | Content, . LL % |P1 %
No. Type (psf) Angle, Weight, %
(%)
(pcf)

B-13 | ST-1(22’-24’) | DS ML 997 29.3 36 115 48 | 18 78
B-13 | ST-2(28’-30’) | DS CL 473 22.4 32 118 39 | 14 | 100
B-14 (ST-126.5°-28.5")| DS CL 650 14.2 27 122 38 | 16 | 100

B-15 | ST-1(22’-24’) | DS CL 11.3 31 35 117 40 | 16 90

B-15 | ST-1(22’-24’) | CIUC | CL 130 18.4 33 121 40 | 16 90

B-17 | ST-1(22°-24’) | DSR | CL 759 29.7 44 116 47 | 28 74

*DS=Direct shear testing conducted at 0.01 in/minute shearing rate without residual cycles
**DSR = Direct shear testing conducted at 0.01 in/minute shearing with residual cycles
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3.0 GEOTECHNICAL EVALUATIONS

3.1 SLOPE STABILITY ANALYSES

KCI performed preliminary global stability analyses for the pre-existing failure conditions of the slopes.
This enabled us to back-calculate the critical shear strength parameters of the Marlboro Clay (Tm
Stratum) under marginal stability conditions (defined by Factor of safety, FS = 1.0 or less). Based on the
results of the subsurface explorations, we developed a typical subsurface profile for a critical slope
section for our analyses as depicted in Appendix D. We have assumed that the phreatic water level was

developed in the upper Tn (Stratum 1) during slope failure.

We selected preliminary design soil parameters based on the field and laboratory test results, and our
experiences with similar soil materials. We used the General Limit Equilibrium/Morgenstein-Price (GLE)
method for the slope stability analyses to satisfy both force balances and moment balances of soil slices in
order to find the most critical slip surface and the minimum factor of safety (FS) of the slope. We utilized
both circular slip search and block slip search for the back analyses. We conducted our slope stability
analyses using the software Slide Version 6.029 developed by RocScience Inc. We have analyzed several
slope scenarios as part of the back-calculation evaluations using the following laboratory soil parameters

and slope conditions as summarized in Table 3.1.

Table 3.1: Definition of Back Analyses Cases

Soil Properties: Marlboro

Clay (Tm Stratum)

Assumed Slope Conditions C’ (psf) )
A. Groundwater depth at 10 feet and rear tension cracks 130 18
B. Groundwater depth at 10 feet and no tension cracks 130 18
C. Groundwater depth at 5 feet and rear tension cracks 130 18
D. Groundwater depth at 5 feet and no tension cracks 130 18
E. Groundwater depth at 10 feet and rear tension cracks 130 14
F. Groundwater depth at 10 feet and no tension cracks 130 14
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Table 3.1: Definition of Back Analyses Cases

Soil Properties: Marlboro
Clay (Tm Stratum)

Assumed Slope Conditions C’ (psf) )
G. Groundwater depth at 5 feet and rear tension cracks 130 14
H. Groundwater depth at 5 feet and no tension cracks 130 14

We have provided detailed of our slope analyses in Appendix D. The results of our preliminary slope

stability analyses are summarized in Table 3.2.

Table 3.2: Summary Results of Pre-Failure Slope Analyses

Cae | Hw | codems | ¥ e (psh) Fs
A 10 Yes 18 130 1.02
B 10 No 18 130 1.13
C 5 Yes 18 130 0.91
D 5 No 18 130 0.98
E 10 Yes 14 130 0.84
F 10 No 14 130 0.97
G 5 Yes 14 130 0.77
H 5 No 14 130 0.78

FS = Minimum Factor of Safety

H,, = Vertical height of water below the existing ground surface

The results of our preliminary analyses confirmed that slope failure likely occurred under fully saturated
slope conditions within the overburden Tn stratum and Marlboro Clay as indicated by the laboratory
testing data. Pending additional testing, we recommend that residual soil shear strength from the CIUC
test (cohesion, c’= 130 psf, friction angle = 18 degrees) be used for the Marlboro Clay in preliminary
evaluations of slope stabilization options. Also the groundwater level should be set at 5 feet or less below

grade for design stabilization efforts.
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3.2 POTENTIAL CAUSES OF THE EXISTING LANDSLIDE

There are several causes such as, geological, morphological, physical and human activity that can render a
site susceptible to landslide and ground movements. When such conditions exist, only one trigger is
needed to cause the slope to fail/slide. Trigger is an external stimulus such as intense rainfall and storm
water infiltration, earthquake shaking, volcanic eruption, storm waves, or rapid stream erosion that caused
a near-immediate response in the form of a landslide by rapidly increasing the imposed stresses or by
reducing the strength of slope materials due to significant pore pressure developments within saturated

soils.

Based on our preliminary site evaluations and analysis and our review of historic information, the
geology of the site, in particular the presence of the Marlboro Clay, made it susceptible to landslide and
ground settlements. The trigger was intense and rapid infiltration of rainfall that occurred prior to the
slope failure.

Our post-failure subsurface explorations confirmed that three geologic formations are present at the site.
Of particular concern is the Marlboro Clay which is sandwiched between the upper Nanjemoy and the
lower Aquia formations. Historic information (Pomeroy, 1988, Map Showing Landslide Susceptibility in
Maryland, USGS Miscellaneous Field Studies Map MF-2048) suggests that Marlboro Clay is one of the
Coastal Plain geologic formations highly susceptible to slope failures. Localized and mass ground
movements associated with slumps and earthflows are known to be associated with Marlboro Clay with

numerous slope failures having occurred in south-western and east-central Prince George’s County.

During wet periods as rainfall percolates downward through the overlying permeable sandy and silty
soils, it encounters the relatively impermeable Marlboro Clay layer. The microstructure of Marlboro clay
makes it difficult for water to infiltrate. Thus, infiltrated water will move primarily along the surfaces of
the clay layers. Over time, this water may gradually dissipate with little easing of the pore-pressures and
causing little or no slope movements. However, during the recent intense and rapid rainfall recorded at
the project site, the infiltrated water was not able to quickly dissipate in the Marlboro Clay and generated

massive pore-pressure built up in the saturated sediments. These high pore pressures resulted in shear
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strength degradation and creating weak subsurface zones with significant reduction in the frictional
resistance along the contacts between the saturated soil and the Marlboro Clay. This condition produced
new slide surfaces and potentially regenerated existing failure planes leading to the on-going slope failures
and landslide at Piscataway Drive.

As depicted on the Subsurface Profiles Figures 4A, 4B and 4C (Appendix A), we have estimated
approximate depths of the landslide and slope failure planes based on the test borings and CPT soundings
and the residual strengths from laboratory testing. Our visual examination of extracted undisturbed Shelby
tube sample ST-1 from boring B-15 provided evidence of a near horizontal failure plane between depths of
23.2 and 23.6 feet bgs, corresponding to approximate EIl. 85 (See Figure No. 5 in Appendix A). In addition,
during drilling at boring B-17, we encountered loss of drilling fluid mud between depth of 25 and 26 feet

bgs (approximate El. 85). This may be indicative of a failure plane.
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4.0 GEOTECHNICAL RECOMMENDATIONS

4.1 GENERAL

The material within the landslide area has been weakened by the movement of soil mass and has thus lost
some amount of shear strength. Also, our test results indicate that pore-pressures have not dissipated,
hence, the continual recorded movement. Furthermore, with lots of crack openings within the site,
infiltration of water will generate more pore-pressure and further destabilizing the slopes and causing
more movement. Thus, the failed slopes have to be repaired immediately.

4.2 SLOPE STABILIZATION OPTIONS

To stabilize the failed slopes, KCI examined several methods and have performed preliminary analyses
on three. We are proposing three preliminary alternatives for stabilization of the failed slopes and
landslide areas at the project site as presented in Table 4-1. The conceptual designs of the stabilization

alternatives are also provided.

As discussed previously, the major geotechnical issue relates the presence of saturated overburden soils
overlying the impermeable Marlboro Clay which is known to be susceptible to landslides and slope
failures. The interface between the overburden soils and clay strata loses significant frictional resistance
when subjected to undrained conditions due to water infiltration leading to pore pressure build-up. The
resulting loss of shear strength indicates that there is insufficient resistance along the interface to resist

driving forces thus leading to slope instability.

In order to stabilize the slope and mitigate ground movements, measures should be taken to provide
additional resistance and reduce slope driving forces risk to minimize the risk to public properties and
life. Note that the proposed slope stabilization schemes are designed to stabilize the upper slope portions

above Piscataway Drive roadway and protect the roadway. Note that we did not provide stabilization for
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the slope portion further downhill toward the river due to the anticipated lower risk to public properties

and lives.
Table 4.1: Summary of Proposed Preliminary Slope Stabilization Options
Option Grade & Backfill Structural Element Support
Backfill slopes (3H:1V) above roadwa
pes ( . ) . y Drilled Shaft Foundation and Micropile
1 and support using an 8-foot high L
) . (Mini-pile) Anchors
soldier-lagging wall
2 Limited Slope Regrading Drilled Shaft and Micropile
3 Limited Slope Regrading Micropile

Option 1: This alternative includes a combination of ground stabilization partial backfill and mid-slope
stabilization and protection. This method involves the installation of two rows of drilled shaft foundations
along both sides of the Piscataway Drive, a retaining wall with backfill, and two rows of micropiles
(mini-piles) near the existing head scarp. These reinforcements will be extended beyond the failure
surfaces. This stabilization is associated with the installation of structural elements with high strength,
which introduce forces to oppose movement and support the sliding mass, resulting in stabilization of the
landslide. Partial slope backfilling supported with a retaining wall along the roadway to stabilize the toe

of slope. We have provided details of the conceptual design on Figure D-9 in Appendix D.

Option 2: This alternate involves ground stabilization using drilled shafts along the roadway and slope
reinforcement using micropiles along the entire western side to reinforce the failed slopes with limited
regrading. On the eastern slopes, we recommend one row drilled shafts installed beyond the failure
surface and embedded in Ta Stratum. We have provided details of the conceptual design on Figure D-10

in Appendix D.
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Option 3: This alternate is similar to Option 2; however, we use only micropiles for both ground
stabilization and reinforcement with limited regrading. The method involves the installation of micropiles
throughout the slopes on both sides of Piscataway Drive. The mini piles will be extended beyond the
failure surface to a minimum depth of 50 feet into Ta Stratum. We have provided details of the conceptual
design on Figure D-11 in Appendix D.

Our analyses indicate that each of the options will adequately stabilize the slopes and mitigate additional
movements within the vicinity of improvement. However, the drilling and grouting equipment used for
micropile installation is relatively small and can be mobilized in constrained and restrictive areas that
would prohibit the entry of conventional heavy drilled shaft-installation equipment. In addition, micropile
installation will not be impacted by overhead power lines or other obstructions as are conventional drilled
shaft systems. The equipment can be mobilized up steep slopes and in remote locations. Also, drilling and
grouting procedures associated with micropile installations will not cause significant site disturbance or
damage to adjacent existing structures and buried utility mains when proper drilling and grouting
procedures are used.

We anticipate that the resulting ground movements indicated by the inclinometer readings will have
significant implications for the slope rehabilitation options. Therefore, we will revise the proposed
stabilization options accordingly, and recommend that additional detail analyses and design,
constructability evaluations and cost analyses be performed for each option as part of the final design

purposes.

4.3 UTILITY COORDINATION AND RECONSTRUCTION RECOMMENDATIONS

The Utility Coordination efforts should continue and should include meeting and talking with each utility

company to discuss the impacts to their facilities and potential mediation once the slope is stabilized.

WSSC Facilities: The existing eight-inch Ductile Iron Pipe (DIP) water main (12/20/02 Contract) and the
eight-inch Concrete Sanitary Line (6/1/70 Built date) will need to be replaced within the proposed length
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of the roadway reconstruction (approximately 1,500 linear feet). KCI recommends that both lines be
replaced within the existing footprint location in relation to the existing roadway. Prior to the soil failure
the water and sanitary house connections ran under the failing slope; these connections collapsed during
the failure event. KCI recommends that after the soil stabilization the replacement design should
incorporate the use of a carrier pipe. A design will avoid the need to have the services running through

the selected stabilized slope treatment.

KCI recommends the proposed water main and sanitary sewer replacement work be performed under the

same construction contract.

Electric, Cable TV (CATV) and Telephone Facilities: PEPCO previously maintained a pole line along
the southern edge of paving of Piscataway Drive which carried a single phase primary electric cables as
well as third parties; COMCAST and Verizon cables. Temporarily the electric line has been de-energized
and picked up from the broken poles and lifted to avoid danger to the crews working in the area. PEPCO
is evaluating a temporary and permanent solution based upon the method and implementation of the slope

stabilization.

Initially, it is anticipated that the impacted single phase pole line be reconstructed in a similar alignment
and fashion as the system prior to the slope failure. The downstream and upstream poles should be
evaluated in relation for vertical lift and tension impact sustained during the event and change pending
line and grade. KCI recommends the collapsed service pole which was carrying the electric, CATV and
telephone underground services be relocated along the common driveway of the impacted properties to

avoid services running through the selected stabilized slope treatment.
4.4 ENVIRONMENTAL COORDINATION

On May 12, 2014, KCI performed wetland delineation within the vicinity of Piscataway Drive in Fort
Washington, Maryland. KCI identified one palustrine forested wetland at the base of the slope below
Piscataway Drive, as well as two associated stream channels, designated intermittent and perennial,
respectively. KCI contacted the Maryland Department of the Environment (MDE) and the US Army

Corps of Engineers on May 16, 2014 and the agencies concurred that the work constitutes an emergency.
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MDE specified that if any access through regulated resources is needed in order to complete the repairs, a
Joint Permit Application (JPA) must be submitted within 30 days. Impacts to wetlands and waterways
should be minimized to the amount necessary to repair the slope. KCI contacted the Chesapeake Critical
Areas Commission (CAC) on May 15, 2014 to make them aware of the ongoing emergency activities. A

CAC letter will be prepared during final design.

4.5 ROADWAY RECONSTRUCTION AFTER THE SLOPE STABILIZATION
PROCESS HAS BEEN COMPLETED

Utilizing the topographic survey, KCI will develop a baseline that will closely match the centerline of the
existing roadway. This baseline will serve as the centerline for the reconstructed roadway. KCI will
generate and evaluate the existing roadway profile since portions of the roadway have settled
significantly. We will generate a revised roadway profile for the posted 25 mph per American Association
of State Highway and Transportation Officials (AASHTO) — A policy on Geometric Design of Highways
and Streets (Chapter 5: Local Roads and Streets). KCI will develop a typical Rural Secondary Residential
roadway section for a 22-foot wide crowned roadway with 2% roadway cross-slopes. We will vary
roadside grading to closely match the condition prior to the slope and roadway failure to reduce impacts
to the existing residences. KCI will generate existing ground cross-sections with the proposed new
roadway section superimposed to develop grading limits and earthwork requirements. We will place
impermeable side ditches where necessary to divert the sheet flow of water away from the roadway into

existing or proposed cross pipes.

KCI anticipates that during construction, once the slopes are stabilized (and all major construction
equipment is no longer required to utilize the existing roadway), the existing pavement will be thoroughly
broken up, scarified or removed. The embankment and subgrade will be placed along with any ditch and
required cross pipes (existing cross pipes shall be cleaned). We will use the Prince George’s County
pavement section, or provide a recommended pavement design including a six-inch underdrain along both
roadway edges. The underdrain will be outlet to the fill slopes. Guardrail will be required along the east

side of the roadway for most if not the entire length of the reconstruction. Curbing may also be placed
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along the east side of the roadway to divert water away from the fill slopes to curb openings and
stabilized slope channels.
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5.0 STRATEGY FOR MOVING FORWARD

This report provides a preliminary concept design prepared after reviewing the feasibility of several
options. We have developed the recommended concept to an approximate 20% design stage. KCI will
now work with Prince George’s County DPW&T to consider option for moving forward with the

recommendation contained in this report.
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6.0 BASIS OF RECOMMENDATIONS

)
@
>
@
@
=

=

This report has been prepared to aid in the evaluation for the proposed construction described in
this report. Adequate recommendations have been provided to serve as a basis for design and
preparation of plans and specifications. The opinions, conclusions, and recommendations
contained in this report are based upon our professional judgment and generally accepted
principles of geotechnical engineering. Inherent to these are the assumptions that the earthwork
and foundation construction should be monitored and tested under the guidance of a geotechnical
engineer licensed in the State of Maryland or his representative.

Explorations

N

The analyses and recommendations provided are, of necessity, based on project information
available at the time of the actual writing of the report, including existing site, surface and
subsurface conditions that existed at the time the exploratory borings were drilled. Further
assumption has been made that the limited exploratory borings, in relation to both the lateral
extent of the site and to depth, are representative of general conditions across the site. The nature
and extent of variations between these explorations may not become evident until further
explorations and construction. If variations from anticipated conditions then appear evident, it
will be necessary to revise the recommendations in this report.

w

The soil strata described in the text and indicated on the subsurface profiles are intended to
convey generalized trends in subsurface conditions. Boundaries between strata are approximate
and idealized, and developed by interpretations of widely spaced explorations and sampling;
actual soils transitions are probably more erratic. Refer to boring logs for specific information.

s

Groundwater level readings have been made in the drill holes at times and under conditions stated
on the boring logs. These data have been reviewed and interpretations have been made in this
report. Fluctuations in the level of the ground water may occur due to variations in rainfall,
temperature, and other factors occurring since the time measurements were made.

Review

5. This report has been prepared based on plans and description of the proposed construction cited
herein. In the event that any changes in the nature, design or location of the proposed
construction, the conclusions and recommendations contained in this report shall not be
considered valid unless the changes are reviewed and conclusions of this report modified or
verified in writing by KCI. We recommend that KCI be provided the opportunity for a general
review of design and specifications so that our recommendations may be properly interpreted and
implemented in the design specifications.
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Uses of Report

o

~

This final report has been prepared for the exclusive use of Prince Georges County Government
and other members of the design team for specific application of the Engineering Design services
for the Piscataway Drive Slope Failure, Fort Washington, Maryland. Our professional services
were performed in accordance with generally accepted soil and foundation engineering principles
and practices; no other warranty, expressed or implied, is made. KCI assumes no responsibility
for interpretations made by others on the work performed by KCI.

In the event the County proceeds forward with construction, this report is for design purposes
only and is not sufficient to prepare an accurate bid. Contractors wishing a copy of the report may
secure it with the understanding that its scope is limited to design considerations only. We
recommend that this report be made available in its entirety including attachments and appendices
to contractors for informational purposes only. The project plans or specifications should include
the following note:

A geotechnical report has been prepared for this project by KCI Technologies, Inc. This report is for
informational purposes only and shall not be considered as part of the contract documents. The opinions
and conclusions of KCI represent our interpretation of the subsurface conditions and the planned
construction at the time of the report preparation.

m:\2010\07100627.w\geotechnical\report\preliminary ger piscataway drive slope failure.docx
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KCI-KOA PLOG _PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
o ailures i}
[—_— I PROJECT NO. 07100627W B 01
des—
meess®ems TECHNOLOGIES  |syrface Elevation 69,61 (ft) SHEET 1_OF 2
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen HSA 59 ft Date Begun: 5/6/2014
- - - Ohour: 578 \/
KCI Representative: |Hammer Type: Casing Diameter: -
TA Automatic 3.25 Date Completed: 5/7/2014 24 hours:
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
s AND REMARKS S| € N-COUNT e
= | >| = |w L © b b 0
= alol o ¥ (R CIFINES (%)
m SEE KEY SYMBOL SHEET FOR EXPLANATION T o = & -« ©F @ SPT (bpf)
@) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 100
6" ASPHALT e = l
~ 7 FILL Sampled As: 5 | s Naind
- 1 Moist, light brown, loose, Silty SAND, trace [ ) REC=12"
| | Gravel, Asphalt fragments (SM) 5 1 s 3-4-6-5
- 2 I R A e
Possible FILL Sampled As: L 65 - 4346
— 571 Moist, tan and brown, stiff, Sandy SILT, S-3 N=7 5
L 1 trace Gravel, decomposed wood and | - REC=18"
i _\Organics at6' (ML) 154 2.5.4-4
Moist, light brown to gray, stiff, Sandy SILT ] N=9
- b (ML) | — REC=12
- - Moist, dark brown, stiff, Sandy SILT (ML) s-5 faa
| 10 601 - REC=12" 10
Moist, reddish brown, stiff, CLAY, trace ] 3-6.9-10
- 1 Sand (CL) | S6 N=15
i Moist, reddish brown, stiff, CLAY (CL) | REC
—15 (%757 s : : 15
S | [ REC=12"
i Moist, brown, loose to medium dense, Silty ||| 5 - \ /] 44.5.5
20 -1 SAND, trace Gravel and Mica (SM) e S8 N=9 20
S | [ REC=12"
[ o5 | T se 41113-:5é6 + 25
. | [ REC=24"
Moist, gray, loose, Silty SAND, trace Mica '.:;:A:_40 1 N /] 4345
30 — (SM) R S-10 I;I ':% 30
. _ REC=24"
1 - becomes mottled 1L g N /]
35 — 173 811 & 35
. | [ REC=24"




KCI-KOA PLOG _PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST BORING LOG
myGe— | <- ( Failures
ey-@u— -
e -es— I PROJECT NO. 07100627W B 01
des—
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen HSA 59 ft Date Begun:  5/6/2014
- - - Ohour: 578 \/
KCI Representative: |Hammer Type: Casing Diameter: -
TA Automatic 3.25 Date Completed: 5/7/2014 24 hours:
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
S Ql e N-COUNT Fom— A
T AND REMARKS - S| |w > b o ,
5 olol o B © 3 %8 UFINES (%)
W SEE KEY SYMBOL SHEET FOR EXPLANATION = o % - - 8« o F @ SPT (bpf)
) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 040 60 80 100
Moist, gray, loose, Silty SAND, trace Mica _
- 1M oo W i
40 . L3075 42 6-7-7-10 40
Moist, brown, loose, Silty SAND, trace ' ] N=14
- 7 Gravel and Mica (SM) — REC=24
C ] et el N I
45 — 1% 513 SEEA 45
- ) REC=24"
i Moist, dark gray, stiff to hard, Sandy SILT, 204514 |V 3-5-100/5" De
—50 7 occasional Clay, with Shells and Mica (ML) AN g;c l_(ﬁ 50
—55 — 197515 B 55
- ) REC=24" 1
v |
60 — 17516 R . 60
- ) REC=24"
A Boring terminated at 61 ft. bgs
| Notes: L5
65— 1) Groundwater encountered in augers at 165
- 43.8 feet bgs during drilling on 5/6/14, and
| at 57.8 feet at completion of drilling on
5/7/14.
7 2) Cave-in occured at 13.2 feet after
4 drilling; and at 14.3 feet bgs 24 hours after
20 drilling. -0 - 170
75 — [ ~+75




KCI-KOA PLOG _PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
- ailures i}
e -es— I PROJECT NO. 07100627W B 02
des—
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen HSA 59 ft Date Begun:  5/7/2014 _
KCI Representative: [Hammer Type: Casing Diameter: Ohour: 111V
TA Automatic 3.25 Date Completed: 5/9/2014 24 hours:
- SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
) Ql g N-COUNT Fom— A
T AND REMARKS Ol | L e,
= a3l o |« b & b CFINES (%)
. SEE KEY SYMBOL SHEET FOR EXPLANATION T 5 | < & ® ¥ ®SPT (bph)
a OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 100
6" ASPHALT —
- 7| FILL Sampled As: PNV
- 1 Moist, gray, medium dense, Sandy | —
| | GRAVEL (GP) S-1 10-10-9-6
] N=19 /
i Moist, reddish brown, loose, Silty SAND, LFT04 N\ /] ng_;;
— 5 with some fine Gravel (SM) L ]S2 N-6 5
S | ) REC=12"
L 3-3-5-4
153 N=8
S | ) REC=12"
L i 3-4-5-6
ibes{ S N=9
1% " Wet, brown, loose, GRAVEL (GP) Pl \ /] REC=12 10
By o(\° S5 5-5-4-3
o OF 1 N=9
S o ) REC=12"
i oL\ 56 4-5-33
Wet, reddish brown, loose, Clayey SAND, {77 1 N=8
- T\with fine Gravel (SC) L 60 - N REC=12" T
15— Wet, mottled gray, medium stiff, Lean | s7 61113‘:55;6 15
| | CLAY (CL) V N REC:12"
] 957 Wi 3-4-6-7
20 7" Wet, light brown, stiff, Sandy SILT (ML) | S8 N=10 B 20
I - REC=18"
i Moist, light brown, loose to medium dense, || .- 50 Wi 3456
251 Silty SAND, with Mica and Shell fragments I N=9 25
4 (SM) Y REC=18"
I ks [
| i 3-5-6-8
30 : S-10 0 ¢ 30
] — REC=18"
Moist, dark gray, medium dense to dense, T a0 \ /] 6.6.8.9
35 Silty SAND, with Shell fragments (SM) |S-1 N= 14 T 35
] — REC=18"




KCI-KOA PLOG _PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST BORING LOG
myGe— | <- ( Failures
-@u— -
[r—— I PROJECT NO. 07100627W B 02
ndes———
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen HSA 59 ft Date Begun:  5/7/2014
. —— Ohour: __ 111V
KCI Representative: |Hammer Type: Casing Diameter: -
TA Automatic 3.25 Date Completed: 5/9/2014 24 hours:
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
) Ql g N-COUNT Fom A
T AND REMARKS - - |w s b o .
= alol o & © 592 LIFINES (%)
W SEE KEY SYMBOL SHEET FOR EXPLANATION =l o % - - & o F @ SPT (bpf)
) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD Q 40 60 80 100
Moist, dark gray, medium dense to dense,
- 7 Silty SAND, with Shell fragments (SM) L 35 - N
40 S-12 3-6-7-7 40
1 N=13
- ) REC=18" _T
I . |
sw | e o
I - REC=18"
] - 25 N /]
50 — |s-14 27 50
- ) REC=18"
[ | - With cemented Clay - 20 48-15 =] 10075.8"
| e5 | REC=5" 55
- - 15 - N/
60 S-16 T = 60
| - REC=18"
A Boring terminated at 61 ft. bgs
| Notes: L 10 -
65— 1) Water encountered in augers at 10 feet 165
- bgs during drilling on 5/7/14, and at 31.2
| feet bgs after drilling on 5/9/14
2) Groundwater encountered at 11.1 feet
7 bgs after pulling augers on 5/9/14.
- 2) Cave-in occurred at 21 feet bgs 48
70| hours after drilling. 5 7 170
3) 1-1/4" PVC groundwater observation
7 welll (OW-1) installed on 5/13/14 ata
-4 5-foot offset from B-2 to a depth of 50 feet.
| 4) Groundwater encounterd in observation
well at 36.7 feet bgs after installation.
i o
75 — +75




Failures

TEST BORING LOG
B-03

TECHNOLOGIES Surface Elevation

ey G— PROJECT Piscataway Dr. Slope
[

er@em———

nd-e—— | <- ( I PROJECT NO. 07100627W
[

(L

79.66 (ft)

SHEET 1_oF_2_

Driller:

Method: Casing Length:

Jerry/Hillis Carnes HSA 58.5 ft

Date Begun:

5/8/2014

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

SS

KCI Representative: |Hammer Type:

Casing Diameter:
Automatic 3.25

Date Completed: 5/8/2014

0 hour: 42 AVA
24 hours: 10 A 4

Groundwater Levels (feet)

DEPTH (ft)

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS BELOW.

Y

SAMPLES

PLASTIC M.C. LIQUID

LITHOLOG
ELEV (ft)

IDNET

N-COUNT

1st 6"
3rd 6"

TYPE

4th 6"

F———a————1

CIFINES (%)
® SPT (bpf)

0 0 60 80 1

6" ASPHALT

FILL Sampled As:
Moist, reddish brown, loose, Clayey SAND,
\with Gravel and Asphalt (SC)

/

Moist, olive gray, dark brown, reddish
brown, soft to medium stiff, Lean CLAY
(CL)

2

_75_

Moist, light brown to brown, soft to medium
stiff, CLAY, with Mica (CL)

_70_

|
-
o

|

Moist, light gray, medium stiff, Sandy SILT
(ML)

_65_

w
o
|

Moist, olive gray, loose to medium dense,
Silty SAND (SM)

35 —

Moist, olive gray to brown, soft to medium
stiff, Sandy SILT (ML)

_45_

Moist, olive gray, medium stiff, Sandy SILT,
with Shells (ML)

Moist, brown, hard, cemented SILT, with
Shell fragments (ML)

_40_

['s-
: S-2
|83
: S-4
] s-5
: S-6
: S-7

S-8

1-2-1-3

) REC=8"
2-3-4°5
N=7
) REC=20"
2-3-4°5
N=7
) REC=20"
2-4-4-5
N=8

3-4-5-5
N=9
— REC=22"
3-5-6-6
N=11
— REC=21"
3-5-5-6
N=10
— REC=24"
4-5-6-7
N=11
— REC=22"
3-5-6-6
N=11
- REC=18"
3-6-6-7
N=12
— REC=24"
4-5-6-6
N=11
— REC=24"
2-3-3-4
N=6
- REC=20"
1-1-3-4
N=4
— REC=22"
1-2-4-5
N=6
— REC=24"
4-50/5"
N =100

IR B — S

———o—o

10

15

20

25

30

35




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

[ PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
e ailures _
e -es— I PROJECT NO. 07100627W B-03
des—
st TECHNOLOGIES  |surace Elevation 79,66 (ft) SHEET 2 OF 2
Driller: Method: Casing Length: Groundwater Levels (feet)
Jerry/Hillis Carnes HSA 58.5 ft Date Begun:  5/8/2014
- - - 0 hour: _ 42 V4
KCI Representative: [Hammer Type: Casing Diameter: =
SS Automatic 3.25 Date Completed: 5/8/2014 24hours:_10 V¥
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
s AND REMARKS 8| € N-COUNT P
T > = fw L © b b COIFINES (%
E o L L o % '8 o= (%)
w SEE KEY SYMBOL SHEET FOR EXPLANATION = o % & - 8 ®F ®SPT (bph)
a OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 100
Moist, brown, hard, cemented SILT, with REC=8
_z 7 Shell fragments (ML)
- Moist, gray, very stiff, Sandy SILT, with 1521 N/ 7-8-8
| 45| Shells (ML) a5 {521 | N=16 ’ .5
| | - with cemented Silt REC-=8
- - Moist, olive gray, medium dense, Silty xS 1520 N/ 3-5-7
|5, | SAND, with Shells (SM) |30 1 '\ N=12 50
1 REC=24"
- -{ Moist, dark gray, medium dense, Silty 1523 N/ 4-6-8
|55 _| SAND, with Shells (SM) 25 '\ N=14 55
: REC=24"
L 1 Wet, olive gray and brown, very stiff, 1504 N/ 6-9-13 &
| 50 - Sandy SILT, with Shells (ML) - 20 '\ N=22 50
REC=14"
] Boring terminated at 60.5 ft. bgs
[ | Notes:
- 7 1) Groundwater encountered in augers at 5
—65 — 48 ft bgs during drilling, and 42 ft bgs after 5 —+65
| drilling.
|| 2) Groundwater encountered at 10 ft bgs
48 hrs after drilling.
7 3) Cave-in occurred at 48 ft bgs after
- drilling and 17.6 ft bgs 48 hrs after drilling.
70 — 101 —+70
75 - 0] —+75
_ . ]




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

e, PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
- ailures i}
[—_— I PROJECT NO. 07100627W B 04
ndes———
Driller: Method: Casing Length: Groundwater Levels (feet)
James/CenKen | HSA 59 ft Date Begun:  5/9/2014
— - - - 0 hour: 59 \VA
KCI Representative: |Hammer Type: Casing Diameter: -
TA Automatic 3.25 Date Completed: 5/9/2014 9% hours: __343 V¥
. SOIL CLASSIFICATION > SAMPLES PLASTIC MC.  LIQUID
< AND REMARKS S| € N-COUNT A
= | >| = |w L © b b 0
N a3l oW e g5k CIFINES (%)
o SEE KEY SYMBOL SHEET FOR EXPLANATION T = = - & o F @ SPT (bpf)
a OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 20 40 60 80 100
6" ASPHALT ] ]
[ 7| FILL Sampled As: 1 ]s ST
~ 7 Moist, reddish brown, medium dense, Silty || N REC=16"
L | SAND, trace Gravel (SM) %750 9.2:9:4
i Moist, gray to reddish brown, medium stiff, ] \ /] ngzslé =71
— 57 Silty CLAY, trace Sand (CL) | 83 N-8§ 5
i Moist, reddish brown, medium stiff, Lean ] Wi ngzslf
- 7 CLAY, trace fine gray Sand (CL) o0 S-4 N-38
| -y I
—10 — REC=21" 10
L 1 3-6-7-9
| S5 N=13
I () REC=18"
N - 85 - 4-5-8-8
| S8 N=13
S — REC=24"
—15 |s7 24 15
i Moist, gray, brown, medium stiff, Fat CLAY, V ] N/ ngzzg !
- 7 trace fine gray Sand (CH) %_ 80 - S-8 N=7
i Moist, light gray, medium stiff, Sandy SILT ] VR
-7 (ML) | S N=9
2% T Moist, gray to light brown, loose, Silty ] REC=24" 20
- 7 SAND (SM)
: : - j::: j::_ 75
i Moist, light gray, medium stiff, Sandy SILT, L]
257 trace Mica (ML) | 25
] {s-10 2244
] - 70 1 REC=18"
30 — 30
| Is-11 3345
] - 65 1 REC=18"
¥ Moist, dark gray, medium dense, Silty L]
35— SAND, with Shells and Mica (SM) 35
: IR
. 1 Feo REC=18"




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
2 ailures .
[—_— I PROJECT NO. 07100627W B 04
ndes———
Driller: Method: Casing Length: Groundwater Levels (feet)
James/CenKen | HSA 59 ft Date Begun:  5/9/2014
- - - 0 hour: 59 V4
KCI Representative: |Hammer Type: Casing Diameter: -
TA Automatic 3.25 Date Completed: 5/9/2014 9% hours: __343 W
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
< AND REMARKS S| € N-COUNT A
I - > | w ?o © =© 0,
= alo| o & © 3 %8 CIFINES (%)
W SEE KEY SYMBOL SHEET FOR EXPLANATION = o % - - 8« o F @ SPT (bpf)
) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 20 40 60 80 100
Moist, dark gray, medium dense, Silty ]
- 7 SAND, with Shells and Mica (SM) 1s-13 7-9-11-11
I RRe N=20
| E 5 REC=24"
| 45 45
| Lo Vs
L - 50 REC=24"
i Moist, olive gray, stiff to hard, Sandy SILT, L]
—50 7 with Shells and Mica (ML) 50
] S-15 355 l\
i 1 L 45 4 REC=24"
[ | - cemented Sand Lenses |
— 55 — 55
C ] 6-100/5" iy
- 1516 N =100 \.
I - 40 - REC=11"
_z - _ " L
- cemented soils at bottom S-17 <] 13 LO%O L]
—60 — REC=8" -T60
: : Boring terminated at 59.6 ft. bgs
] - 35
%7 Notes: 1%
~ 7 1) Groundwater encountered in augers at
- - 59 ft bgs after drilling.
1 2) Groundwater encountered at 34.3ft bgs 30 1
| 96 hours after pulling augers.
3) Cave-in occurred at 48.5 ft bgs after
70 1 drilling and 36.3 ft bgs 96 hourrs after T70
- drilling.
: - 25
75 — +75
: - 20




——-Ga— PROJECT Piscataway Dr. Slope TEST LOG
[ Failures

er@em——— -
e e— I < ( I PROJECT NO. (07100627W B-06
[

(L

TECHNOLOGIES Surface Elevation 112.88 (ft) SHEET 1_oF_3_

Driller: Method: Casing Length: Groundwater Levels (feet)
James/CenKen | Mud Rotary 79 ft Date Begun:  5/9/2014

0 hour:

KCI Representative: |Hammer Type: Casing Diameter:
SS Automatic 5 Date Completed: 5/11/2014 24hours:

SOIL CLASSIFICATION SAMPLES F’LAﬁTLC_ _'\flf_'__l'lQ{UID
AND REMARKS N-COUNT

Y

CIFINES (%)
® SPT (bpf)

1st 6"
2nd 6"
3rd 6"
4th 6

SEE KEY SYMBOL SHEET FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS BELOW.

ELEV (ft)
IDNET
TYPE

DEPTH (ft)
LITHOLOG

0 60 80 100

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

Moist, brown, medium dense, SAND, Silt, o —
- 7 and Gravel (SM) S-1 6-6-9

B i - 1101 g2 9-11-8-7

Probable Fill Sampled As: Moist, brown,
— 5 medium dense, Clayey SAND with Gravel 1S3 N=11
- 1 (SC) T — REC=18"
I L 1sa 3-1-2-2

i - 105 /N ]y
Moist, brown, soft, SILT, trace Sand (ML) RECI12

10

|
>
2
i
%

Wet, reddish brown, stiff, CLAY (CL) I Lo

| i - 1001 s-8

Moist, gray, medium stiff to stiff, CLAY (CL) | g0 9356

15

_95_

20

= - - 90 4 S-13 2-3-4-5
- o i REC=24"

o5 A 1-2-4-4
25 S-14 N

25

S L s 2-4-5-8
S-15 N =5
N 857 () REC=24"
- L s 2-3-4-7
S-16 N =
0 — . — REC=24"
- S P 1-2-4-5
S-17 Nt
a T — REC=24"
] L 80 1g. 2-3-4-6
S-18 N
a . — REC=24"
I : 1819 23-6-7
Moist, olive gray to dark gray, stiff to hard, ] N=9
7 Sandy SILT with mica and Silty SAND N REC=24
1 layers (ML) L {s.20 41\712 11—§8
N 757 ] REC=22"

30

w

T 1 1
o
[ |
®
)
%zﬁ%z Ez:
SR ed bl
| o Py " Py ° o 4./‘/' & & ‘\l\‘/.
—@
-]

35 35

1s-21 >89




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST LOG
- Ga— | <- ( Fail
e ailures i}
e -es— I PROJECT NO. 07100627W B 06
des—
msntems TECHNOLOGIES  |surface Elevation 112,88 (ft) SHEET 2 OF _3_
Driller: Method: Casing Length: Groundwater Levels (feet)
James/CenKen | Mud Rotary 79 ft Date Begun:  5/9/2014 0 hour
KCI Representative: [Hammer Type: Casing Diameter: our:
SS Automatic 5 Date Completed: 5/11/2014 24 hours: _____
SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
E A= F———A————1
T AND REMARKS SIS |y e
E olo|w | &3 £ CIFINES (%)
& SEE KEY SYMBOL SHEET FOR EXPLANATION T g | 2 8 & F ®SPT (bpf)
=) OF SYMBOLS AND ABBREVIATIONS BELOW. = = REC
RQD 0 40 60 80 100
Moist, olive gray to dark gray, stiff to hard, ) nggfllg
- 7] Sandy SILT with mica and Silty SAND -
- - layers (ML) T
= - - 70 -
] - N/ 471
[ 45 | 822 | X N 1‘; . 45
L] REC=18"
= - - 65 -
] - N/ 1411
[ 50 | SERLC<EPN Wy 50
L] REC=18"
= - - 60 -
] - N/ 10-15-2
| 55 | js-24 | X r0 55
L] REC=18"
= - - 55 -
] - N/ 12-1
[ 50 1825 | X b 60
L] REC=18"
= - - 50 -
i Moist, olive gray, Silty SAND, with shells |11 |- \/] 5.7-10
—65 7 and mica (SM) LT 187 N N=17 - 65
L] R REC=18" 1
70 — 18-27 13_:6_195 - 70
4 T REC=17"
] :: }f: -} 401
] A N/ 14-23-2 T
™7 N B /N N:3529 / 75
] AR REC=18" i
4 k35
18-29 6-8-11 !




——-Ga— PROJECT Piscataway Dr. Slope TEST LOG
[ Failures

er@em——— -
e e— I < ( I PROJECT NO. (07100627W B-06
[

(L

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

Driller: Method: Casing Length: Groundwater Levels (feet)
James/CenKen | Mud Rotary 79 ft Date Begun:  5/9/2014 0 hour
KCI Representative: [Hammer Type: Casing Diameter: our:
SS Automatic 5 Date Completed: 5/11/2014 24hours: ___
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
S Ql e N-COUNT Fom— A
= AND REMARKS SIS o [yl e )
= 3 a % W g : o 2 CIFINES (%)
w SEE KEY SYMBOL SHEET FOR EXPLANATION Tlal 8 i - o o ¥ @ SPT (bpf)
a OF SYMBOLS AND ABBREVIATIONS BELOW. '5 = REC
RQD 0 40 60 80 100
T N=19
A S REC=18"
i Boring terminated at 80.5 ft. bgs 20
57 Notes: 7%
~ 7 1) Groundwater not recorded in borehole
- 9 due to mud rotary drilling.
| | 2)Inclinometer No. IN-4 installed in L 25 -
| | borehole to a depth of 80.5 feet.
90 - -+90
= - - 20 -
g5 —+95
= - - 15 -
400 — ] 7100
= - - 10 -
105 — ] 105
- - 5 -
10 - -110
- - O -
15 — . 15
. - .5




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

e, PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
- ailures i}
e -es— I PROJECT NO. 07100627W B 07
des—
Driller: Method: Casing Length: Groundwater Levels (feet)
Jerry/Hillis Carnes HSA 88.5 ft Date Begun: 5/9/2014
— - - - 0hour: 12 \VA
KCI Representative: |Hammer Type: Casing Diameter: -
SSs Automatic 3.25 Date Completed: 5/9/2014 48 hours: _11 A4
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
s AND REMARKS S| & N-COUNT o
= | >| = |w L © b b 0
N a3l oW e g5k CIFINES (%)
m SEE KEY SYMBOL SHEET FOR EXPLANATION T O = & - 8 & F @ SPT (bpf)
=) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 040 60 80 100
6" ASPHALT |
[ 7| FILL Sampled As: ] -1 1%12:5
- 1 Moist, reddish brown, black, very loose to 1 N REC=8
L | loose, SAND with Gravel and Asphalt ] s2 2-4-33
| _| Fragments (SP) : /N RI\]I;EZg
| . | Moist, reddish brown, loose, Silty SAND NaR 6-6-4-6
51 (SM) e 110{ S-3 N 5
i Moist, reddish brown, stiff, Sandy Lean \ /] I;E._;Z
~ 7 CLAY, trace Gravel (CL) 154 N=11
- . . . S — REC=15 H——H
Moist, reddish brown and gray, medium / 3446
- 1 stiff, FAT CLAY (CH) / R .
—10 — /—105 — REC=13 10
Y | é | s6 31113_:365
v . . . . 7/ — REC=15
Moist to wet, light gray, soft to medium stiff, L1222
- 7 Lean CLAY (CL) 187 N=3
S — REC=24
—15 - 100{ S-8 N2 15
S _ — REC=24
|| PP=0.25tsf | s.9 21112-:2;‘3
S — REC=24 H——
2% " Wet, light gray, medium stiff, Silty CLAY %1 K DU 20
- cD) 18-11 Nt
i Moist, light gray, medium stiff to stiff, N /] RIE3C ;_244
- 7| Sandy SILT (ML) S-12 N=6
S — REC=24
—25 — - 90 {5-13 28 25
| Top sample is wet and very soft N /] EEA‘C ;264
S S-14 %
. — REC=19
30 T "Moist, gray, loose, Silty SAND (SM) 1871 N/ D 30
1 PP = 0.25tsf S-16 N=6
. — REC=24
g S-17 S
. e — REC=24
35 — Sk 804s-18 Ko 35
. i — REC=24
-4, Moist, gray, Lean CLAY (CL) S-19 3-4-4-7
1 \PP = 2tsf VA I
| Moist, olive gray, stiff to very stiff, Sandy .20 4-89-12
SILT, with shells and mica (ML) i N=17 . .




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

[ PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
r ailures .
[r— L — I PROJECT NO. 07100627W B 07
ndes———
mees®ess TECHNOLOGIES  |syrface Elevation 115,01 (ft) SHEET 2 OF_3
Driller: Method: Casing Length: Groundwater Levels (feet)
Jerry/Hillis Carnes HSA 88.5 ft Date Begun:  5/9/2014
- - - 0 hour: 12 V4
KCI Representative: |Hammer Type: Casing Diameter: -
SS Automatic 3.25 Date Completed: 5/9/2014 48 hours: 11 A 4
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
s AND REMARKS 3| E N-COUNT P
I | > | L H ?o Eo © ()
5 alo| o & © 592 CIFINES (%)
W SEE KEY SYMBOL SHEET FOR EXPLANATION T o % = < & & F ®SPT (bp)
o OF SYMBOLS AND ABBREVIATIONS BELOW. = = REC
RQD 0 40 60 80 100
Moist, olive gray, stiff to very stiff, Sandy 4R_F7_L9=_%g
~ 7 SILT, with shells and mica (ML) - (s2 N=16
- . — REC=24
- . — REC=24
—45 - 70 {523 Y — 45
- . — REC=24
i B
- . — REC=24
" I
— 50 — - 65 _ REC=24 50
- - Moist, olive gray, medium dense to dense, || [} {q ¢ W 9-16-20 \?
|55 | Silty SAND, with mica and shells (SM) b 60 /N I{\115;3168 55
A At {so7 11(\)1-1:55%2
60 — T 55 ] REC=18 60
- [ 28 QLo
—65 — ol rs0 T - REC-18 65
1 Moist, olive gray, very stiff to hard, Sandy |1} 1520 V] 6-8-10 +
70 — SILT, with shell fragments and mica (ML) L 45 - AN é\IEE:lfg 70
: el e y
75 — F40 1 REC=9 75
i . N 10-12-50/5" ,
831 | X N1 .>T




ey G— PROJECT Piscataway Dr. Slope
[ ;

: Failures
— e — PROJECT NO. 07100627W
[
(L

TEST BORING LOG
B-07

TECHNOLOGIES |surface Elevation  115.01 (ft)

SHEET 3 _OF_3_

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

Driller: Method: Casing Length: Groundwater Levels (feet)
Jerry/Hillis Carnes HSA 88.5 ft Date Begun:  5/9/2014
- - - 0 hour: 12 V4
KCI Representative: |Hammer Type: Casing Diameter: -
SSs Automatic 3.25 Date Completed: 5/9/2014 48 hours: _11 A4
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
) Ql g N-COUNT Fom— A
T AND REMARKS Ol Z| - W o i
e alo| o & © 3% 2 UFINES (%)
W SEE KEY SYMBOL SHEET FOR EXPLANATION =l o % - - o o ¥ @ SPT (bpf)
) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 100
Moist, olive gray, very stiff to hard, Sandy REC=9
- 7 SILT, with shell fragments and mica (ML) T
] ] N 10-12-50/4" .
s-32 | X Noil2 +>@
—85 — - 30 - REC=9 85
_ Mpist, olive gray, dense, Silty SAND, with |||} 1533 N/ 17-18-21 ./
| oo —|_mica and shells (SM) L] o /N I5\115223198 9%
- Boring terminated at 90 ft. bgs
[ | Notes:
—95 1 1) Water encountered at 20.5 feet bgs 20 T95
- 4 within auger after drilling, at 12 feet bgs F
| | after pulling augers.
|| 2) Ground water encountered at 11 feet
after 48hrs
- 7 3) Cave-in occurred at 65 feet bgs after
100 — drilling. L 154 oo
105 — 10 - -f05
10 — L5 -#10
15 — Lo A 15




——-Ga— PROJECT Piscataway Dr. Slope TEST LOG
[ Failures

er@em——— -
[—_— I < < I PROJECT NO. 07100627W B 08
[

(L

TECHNOLOGIES Surface Elevation  120.09 (ft) SHEET 1_oF_3_

Driller: Method: Casing Length: Groundwater Levels (feet)
James/CenKen | Mud Rotary 81 ft Date Begun:  5/13/2014

0 hour:

KCI Representative: |Hammer Type: Casing Diameter:
TA Automatic 5 Date Completed: 5/13/2014 24 hours:

SOIL CLASSIFICATION SAMPLES F’LAﬁTLC_ _'\flf_'__l'lQ{UID
AND REMARKS N-COUNT

Y

CIFINES (%)
® SPT (bpf)

1st 6"
2nd 6"
3rd 6"
4th 6

SEE KEY SYMBOL SHEET FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS BELOW.

ELEV (ft)
IDNET
TYPE

DEPTH (ft)
LITHOLOG

REC

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

. . - RQD Q0 40 60 80 100
] Dry, light brown, loose, Silty SAND (SM) | s 9-4.5-5

AR N=9

S ISR () REC=16"
A N R 5-4-5-6
i Dry, dark gray, loose, medium to coarse IR \ /] ngglg
~ 5] SAND, some fine Gravel (SP) S5 83 N=12

i Dry, gray, stiff to soft, Sandy SILT, some C ] \ /] R1E§=21;) "
- 7 fine Gravel (ML) r 154 N=4

] ] — REC=18"
L] 2-3-3-3
1S5 N=6

Moist, light brown to red brown, medium - 1o \ /] ng?ﬁ
- 7 stiff, Sandy CLAY, trace Gravel (CL) r 156 N=6

] ] — REC=18"
L] 2-3-3-4
187 N=6

] ] — REC=18"
5 ] 3-3-4.5
15 - 1051 S-8 N=7

] ] — REC=18"
I 1-2-3-5
189 N=5

i Moist, light brown, stiff, Clayey SILT, some C ] \ /] R3ES:52(5)
Gravel, Sand lenses (ML) - {S-10 N=9

Moist, red brown, stiff, Fat CLAY (CH) - 1001 N/ REC2Y

B ] 3-4-7-10
%- 18-11 N=11

i Moist, red brown, stiff, Sandy SILT (ML) T W REC=20"

10

|
-
o

15

20

8-5-7-9
1s-12 =
i Wet, light brown, medium dense, Clayey |77 | N/ R;“g;z;‘
—25 SAND, lenses of fine Gravel (SC) 77951813 N= 14
i Moist, red brown, medium stiff to stiff, ] \ /] R3ES:31§
B 7 CLAY (CL) I 15-14 N=7

1 - REC=18"
: o |
0 - - 90 - REC=22"
] s 2-4-6-7
s-15 R
1 - ) REC=20"
] s 2-4-5-6
s-16 s
. - ) REC=20"

_ | ar la. 3-3-4-5
35 85 4S-17 N=7

Moist, dark gray, medium stiff, CLAY (CL) ] R
. L {s-18 -4
N=7
. L —) REC=20"
| 2-3-4-7
L Is-19 S

25

30

w

35




——-Ga— PROJECT Piscataway Dr. Slope TEST LOG
[ Failures

er@em——— -
[—_— I < < I PROJECT NO. 07100627W B 08
[

(L

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

TECHNOLOGIES  |surface Elevation  120.09 (ft) SHEET 2 OF _3_
Driller: Method: Casing Length: Groundwater Levels (feet)
James/CenKen | Mud Rotary 81ft Date Begun:  5/13/2014 0 hour
KCI Representative: [Hammer Type: Casing Diameter: our:
TA Automatic 5 Date Completed: 5/13/2014 24 hours:
. SOIL CLASSIFICATION > SAMPLES PLAﬁTIC M.C. LIQ{UID
E OR= ——— A
T AND REMARKS SIS |y e
= alol bW e 5% ° CIFINES (%)
. SEE KEY SYMBOL SHEET FOR EXPLANATION T o = > 2 & & F ®SPT (bpf)
@) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
— RQD 0 40 60 80 100
Moist, dark gray, medium stiff, Sandy SILT, R3E§=52g
~ 7 some Clay (ML) - 1520 N=3g
i Moist, dark gray, hard, micaceous, Sandy L] N/ 1;{56?9:_211
B 7] SILT (ML) i 15-21 N=15
- L {s22 REC=20"
[ 45 s 100/.5 45
B L e --
I . |s-23 X N
I REC=18"
—50 - 70 - 50
N Moist, dark gray, dense to very dense Silty || |, W4 5.35-50 »
- 7 SAND, with Shells and cemented layers R AN N =85
- (SM) ] REC=16"
55 — T s 55
] 1] N/ 9-14-20
I b s X N
- - REC=18"
— 60 — 60
] 1 N/ 11-17-21
] Sl |s-2e X N= 38
I RN REC=6"
—65 :j :::j :::— 55 65
[ T N/ 8-13-17
I s X N30
. RN REC=18"
70 11 50 70
Moist, dark gray, hard, Sandy SILT, with T 1508 N/ 6-7-10
7 Shells (ML) S /N N=17
i I REC=18"
75 7 - 45 75
| ] N/ 577 L i
T L S28 N=14 I~ T
] REC=18" N
I~
I~
— \\ —+
D~




——-Ga— PROJECT Piscataway Dr. Slope TEST LOG
[ Failures

er@em——— -
[—_— I < < I PROJECT NO. 07100627W B 08
[

(L

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

TECHNOLOGIES  |surface Elevation  120.09 (ft) SHEET 3_OF _3_
Driller: Method: Casing Length: Groundwater Levels (feet)
James/CenKen | Mud Rotary 81ft Date Begun:  5/13/2014 0 hour
KCI Representative: [Hammer Type: Casing Diameter: our:
TA Automatic 5 Date Completed: 5/13/2014 24hours: ___
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
£ Ql e N-COUNT Fom A
= AND REMARKS S| S| o |l ey )
= al 3 % L © 3% 2 UFINES (%)
W SEE KEY SYMBOL SHEET FOR EXPLANATION Tigdl 8| - 8 ®F ®SPT (bph)
a OF SYMBOLS AND ABBREVIATIONS BELOW. '5 = REC
— RQD 0 40 60 80 100
Moist, light to dark gray, very dense, Silty ||
| i (SM) AL | S-30 N N = 148 >>
I REC=17"
] Boring terminated at 82.5 ft. bgs
%7 Notes: r397 T8
~ 7 1) Groundwater not recorded in borehole
- 9 due to mud rotary drilling.
| | 2)Inclinometer No. IN-6 installed in
| | borehole to a depth of 82.5 feet.
—90 — - 30 - 190
—95 — - 25 - 195
100 — - 20 - 7100
105 — - 15 - 105
10 - 10 7110
15 -5 115




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

L, PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
e ailures ]
[—_— I PROJECT NO. 07100627W B 09
ndes———
mntems TECHNOLOGIES  |surface Elevation 120,69 (ft) SHEET 1_OF _3_
Driller: Method: Casing Length: Groundwater Levels (feet)
Jerry/Hillis Carnes HSA 83.5ft Date Begun: 5/12/2014 0 hour o
KCI Representative: [Hammer Type: Casing Diameter: our: __17
SS Automatic 3.25 Date Completed: 5/12/2014 24hours: _155 ¥
. SOIL CLASSIFICATION > SAMPLES PLA&TIC M.C. LIQ{UID
E A= ——— A ———
T AND REMARKS Q N " N'CgUNT ]
T alzl oW ° 3 oo CIFINES (%)
. SEE KEY SYMBOL SHEET FOR EXPLANATION T = > 2 & & F ®SPT (bpf)
) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 20 40 60 80 100
6" ASPHALT - 1201 8-9-10
~ ] FILL Sampled As: S N=19
-~ 7 Moist, brown, loose to medium dense, Silty K REC=3
L 1 SAND, with Gravel and Asphalt (SM) T 1s2 91116-:3§4
i Moist, dark brown, medium stiff to stiff, Silty . N/ Ig]gczzi
— 57 CLAY, trace Gravel and Organics (CL-ML) S-3 N=>5 5
- 115
I ) REC=18
I 3-5-4-5
S-4 S
i Moist, reddish brown, medium stiff to stiff, ] N/ 1;];(:3:2
- 7 Lean CLAY, little Sand, trace Gravel (CL) 55 N=6
—10 4 PP = 1tsf ] ) REC=24 X: } 10
| | PP =2tsf - 110 1-4-6-8
L] S-6 N=10
i Moist, light gray, reddish brown, stiff, Lean ] N/ %6?8:_294
-~ 7 CLAY (CL) s-7 N= 14
- ] — REC=24
- EOR .
L~ | Moist, light gray and reddish brown, soft, - 105 — REC=24
| v | Sandy SILT (ML) " 1s9 2204
N=4
- ] REC=24 1
- | ]sT-1 I T
20 Wet, light gray, very soft to soft, Lean 100 IiEIC;223 |L: 20
- 4 PP =0.25tsf ] N REC=15
I S 1-1-22
[ ]s N
- - REC=24
PP = 0.25tsf L]
[ o5 ] 512 11112-:2;‘2 o5
A - 95 7 VN _ 1
PP = 0.5tsf ] REe T
- - ]s N
. - REC=15
PP = 0.25tsf
i F 1-1-22
S-14 N
30 — — REC=24 30
- 90 - 2-2-3-4
Wet, reddish brown, medium stiff to stiff, L S-15 N=5
1 Lean CLAY (CL) ) REC-24
4 PP =0.75tsf [ ]s-16 21113-:4%5
_ PP = 175tSf i 1 VN REC=15 -~ —
35 - PP = 125tSf L 4 S-17 21113_:4’_75 35
i - 85 - /\ .
PP = 1.5tsf ] DA
. [ ]s8 IS
. - REC=24
o 3-4-5-8
Wet, light gray, very stiff, CLAY (CL) [T N=9 1




TEST BORING LOG
B-09

ey G— PROJECT Piscataway Dr. Slope
[ ;

: Failures
— e — PROJECT NO. 07100627W
[
(L

TECHNOLOGIES |syrface Elevation 120.69 (ft)

SHEET 2 OF _3_

Driller: Method: Casing Length:
Jerry/Hillis Carnes HSA 83.5ft Date Begun: 5/12/2014

KCI Representative: |Hammer Type: Casing Diameter:
SS Automatic 3.25 Date Completed: 5/12/2014

Groundwater Levels (feet)

O hour: 17 AVA

24 hours: 15.5 A 4

SOIL CLASSIFICATION

Y

SAMPLES

PLASTIC M.C. LIQUID

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION

1st 6"

ELEV (ft)
IDNET
TYPE

N-COUNT

2nd 6'
3rd 6"

4th 6"

F———a————1

CIFINES (%)
® SPT (bpf)

OF SYMBOLS AND ABBREVIATIONS BELOW.

DEPTH (ft)
LITHOLOG

REC
RQD

0 0 60 80 100

\PP = 1.5tsf / L 80 4
| Moist, olive gray, stiff to very stiff, Sandy I S
SILT, with Shells and Mica (ML) 7
- | ]s-21

Y
o

_75_

|s-22

_70_

L 1 Moist, olive gray, dense, Silty SAND, with

. |s-23
|55 | Shells and Mica (SM) ]

Tbes

|s-24

|s-25

s

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

|s-26

~
o
|

ps0-

S | ser
75 — AR _
ARRTLE

: T s [

REC=24
4-5-7-8
N=12

REC=24

3-7-9-13
N=16

REC=24

5-9-12
N=21
REC=18

8-15-18
N=33
REC=18

8-10-17
N=27
REC=18

5-50/5"
N =100

45

60

65

70

75




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

L, PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
o ailures _

e -es— I PROJECT NO. 07100627W B 09

des—

e TECHNOLOGIES Surface Elevation  120.69 (ft) SHEET 3_OF_3_
Driller: Method: Casing Length: Groundwater Levels (feet)
Jerry/Hillis Carnes HSA 83.5ft Date Begun:  5/12/2014 o hour o
KCI Representative: [Hammer Type: Casing Diameter: our: __17
SS Automatic 3.25 Date Completed: 5/12/2014 24 hours: __155 VW

. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID

£ Qg N-COUNT Fom— A

T AND REMARKS Ol Z| - s :

= a3l o |« b & bbb CIFINES (%)

. SEE KEY SYMBOL SHEET FOR EXPLANATION = o % - < & o F @ SPT (bpf)

) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC

RQD 0 40 60 80 100
Moist, olive gray, dense, Silty SAND, with ||| 4 | REC=IT
- 7 Shells and Mica (SM) Pl
[ ls29 = 50/4"
—85 — REC=4 85
| i - 35
- Boring terminated at 85 ft. bgs
[ | Notes: ]
—90 = 1) Water encountered at 18 ft bgs during 190
L 1 drilling, 17 ft bgs after drilling, 15.5 ft bgs 301 {
|| afterr 24 hrs at completion of drilling. .
|| 2) Cave-in occurred at 54.5 ft bgs after
drilling, and at 46 ft bgs 24 hrs after drilling.

L o5 | +95
A - 25
100 — ] 00
B i - 20
105 — ] 05
A - 15

10 — 10

i - 10 1
15 ] 115
_ -5 1




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST LOG
- Ga— | <- ( Fail
: ailures .
[F—— I PROJECT NO. 07100627W B 10
des—
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen Mud Rotary 80 ft Date Begun:  5/14/2014 o hour
KCI Representative: |Hammer Type: Casing Diameter: our:
TA Automatic 5 Date Completed: 5/14/2014 24 hours:
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
) Ql g N-COUNT Fom A
T AND REMARKS Ol Z| - . e .
= o) 5 ] IiJ © 2 © o LFINES (%)
. SEE KEY SYMBOL SHEET FOR EXPLANATION =l o % - < & ® ¥ @ SPT (bpf)
) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 100
6" ASPHALT L
| FILL Sampled As: Dry, brown, loose, Silty 1 s-1 I%I':'%
- 7 SAND and GRAVEL, trace Organics (SM) N REC=6"
L 2 Dry, light brown, medium stiff, Sandy =B i REC=12"
5 | CLAY (CL) L 120] 523 21112-:354 5
s . : - - REC=18"
] Dry, brown, medium stiff, Sandy SILT (ML) ey 31113_74%4
- < Dry, tan, brown, loose, Silty SAND (SM) b - REC=18"
] St lss 1-2-2-3
S N=4
"% 7] Dry, bown, medium stiff, Sandy SILT (ML) [ /B 10
- 50 N2
i — REC=10"
L Dry, gray, soft, Sandy SILT (ML) | 1123
N=3
I — REC=20"
—15 - Moist, dark gray, medium stiff, CLAY, some L 110 S-8 11;13;364 15
| | Silt(CL) ) REC=20"
|| Moist, brown to gray, medium stiff, CLAY, 5.9 2.0.3-4
trace to little Sand lenses (CL) 1" N=5
i Moist, mottled gray, medium stiff, Silty W Rf“gfg
~ 7 CLAY, fine Sand (CL) S-10 N=6
2% 7 "Moist, gray to brown, medium stiff, Sandy 105 N /] Rf“g:;g 20
- 7 SILT (ML) 18-11 N=6
i Moist, brown, loose, Silty SAND, some N /] ngzzg
- | Gravel (SM) §-12 N=7
S _ — REC=20"
o5 | Moist, red brown, medium stiff, CLAY, L 100! s-13 1-3-4-6 25
| | _occassional fine Sand (CL) /N REC;;O..
|| Moist, red brown, medium stiff to stiff, 514 2.4-6-6
CLAY (CL) i N=10
- — REC=24
- 2-3-4-6
S-15 No7
30 - - 95 — REC=20" 30
- 3-3-5-8
S-16 N—g
- — REC=24"
i 2-4-5-7
S-17 N—b
Moist, red brown, medium stiff, Silty CLAY Ve
35 (CL) - 90 4S-18 N=10 —? 35
- ] REC=24"
Moist, gray, stiff to medium stiff, CLAY, with | P
1 Sandy Silt layer (CL) S-19 N=12




——-Ga— PROJECT Piscataway Dr. Slope TEST LOG
[ Failures

er@em——— -
e e— I < ( I PROJECT NO. (07100627W B-10
[

(L

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

TECHNOLOGIES  |surface Elevation 125,07 (ft) SHEET 2 OF _3_
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen Mud Rotary 80 ft Date Begun:  5/14/2014 o hour
KCI Representative: [Hammer Type: Casing Diameter: our:
TA Automatic 5 Date Completed: 5/14/2014 24 hours:
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
— Qe N-COUNT Fe— A
T AND REMARKS Ol | - " AR .
= a3l o |« © 33 2 OFINES (%)
W SEE KEY SYMBOL SHEET FOR EXPLANATION T 5 = - & ® F ®SPT (bp)
) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 100
Moist, gray, stiff to medium stiff, CLAY, with Rz%jfg
7 Sandy Silt layer (CL) - 1520 N =7
- L —) REC=20"
L 2-4-6-7
L 1s-21 N oo
- . . T ] -~ REC=24"
Moist, gray, medium stiff, Silty CLAY (CL
| s gray y (CL) [ P 2357 45
- L — REC=24"
I L el 2-3-5-7
Sandy CLAY S-23 N-§
- 7| Moist, gray, very stiff to hard, Sandy SILT C N BRE_C;)%;“‘
- 1 (ML) L {S-24 N=16
—50 — - 75 — REC=24" 50
] L 4-7-10-13 il
I | |s-25 I 1
A L] REC=24" 1
L 55 Moist, gray, medium dense to dense, Silty | 707 526 4-6-10 %
- 7 SAND, with Shells and Mica (SM) R D . VAN N=16 T
I REC=18"
—60 b esd - 60
I 5-7-14
I T S-27 N
L . ] REC=18"
—65 e N 65
1 15-19-25
I el |s28 NI
- o ] REC=18"
70 T"Moist, olive dark gray to greenish gray, ; 551 a0 I\ 12-19-19 70
7| dense to medium dense, Silty SAND, with  {-|- -] 1 /N N=38
- Shells and trace Mica (SP) S REC=18
75 L s0 - - 75
- 7-11-15
i T S-30 N=2%
. - ] REC=18"




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST LOG
- Ga— | <- ( Fail
¢ ailures _
e -es— I PROJECT NO. 07100627W B 10
des—
msss®ems TECHNOLOGIES  |syrface Elevation 125,07 (ft) SHEET .3 OF_3
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen Mud Rotary 80 ft Date Begun:  5/14/2014 o hour
KCI Representative: |Hammer Type: Casing Diameter: our:
TA Automatic 5 Date Completed: 5/14/2014 24 hours:
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
£ Ql e N-COUNT Fom— A
T AND REMARKS S| S| o [yl ™
T a3l o |« ° 3 g 2 UFINES (%)
. SEE KEY SYMBOL SHEET FOR EXPLANATION =l o % - - 8« o F @ SPT (bpf)
a OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 100
Moist, olive gray, stiff, Sandy SILT, with .31 4-6-7 I‘
~ 7 Shells and trace Mica (ML) T AN N=13
B | REC=18"
- Boring terminated at 82 ft. bgs
87 Notes: 407 785
~ 7 1) Groundwater not recorded in borehole
- 9 due to mud rotary drilling.
| | 2)Inclinometer No. IN-6 installed in
| | borehole to a depth of 82 feet.
—90 — - 35 190
—95 — - 30 T95
100 — - 25 7100
105 — - 20 105
10 - 15 1 7110
15 - 10 1 115




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
- ailures _
[r— L — I PROJECT NO. 07100627W B 11
des—
Driller: Method: Casing Length: Groundwater Levels (feet)
Jerry/Hillis Carnes HSA 98.5 ft Date Begun: 5/13/2014 0 hour
KCI Representative: |Hammer Type: Casing Diameter: our Dby
ss Automatic 3.25 Date Completed: 5/13/2014 L p—
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
S o g N-COUNT Fom— A
I AND REMARKS Ol | = . e
T alol bW b & bbb CIFINES (%)
i | SEEKEYSYMBOLSHEETFOREXPLANATION | Z || & |X| < & & ¥ @ SPT (bpf)
) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 1Q0
1" TOPSOIL | 1333
7| Dry to moist, gray and brown, medium stiff, |8 N=6
- T\Sandy CLAY, trace Gravel (CL) ] K REC=12
- < Damp, gray and brown, soft, Lean CLAY, S-2 N3
= | trace Gravel (CL) 175 — REC=12 +
| 5 _| Dry, reddish brown, stiff, Lean CLAY, trace " 1sa 3-4-6-6 5
Gravel and Sand (CL) S N=10
I ) REC=18
] T 2-5-5-8
I N=10
B 0 — REC=12
B I i 3-5-6-5
Moist, light gray, stiff, Sandy SILT (ML) IR N= 11
—10 . : » — REC=12 10
Damp, brown to reddish brown, medium S 3-6.7-9
- 7| dense, Clayey SAND with Gravel (SC) ) | S8 N=13
i Damp, light gray with reddish brown, stiff, S N /] ;Rggj)
- - Lean CLAY (CL) 65 O N=15
" | Dry, light gray with yellowish brown, softto || | { N/ 5572
—15 stiff, Sandy SILT (ML) | |S38 N- 11 19
B — REC=24
] ] 2-5-5-6
]S N=10
I . ) REC=12
- Moist 1601 2-3-3-5
S O[S0 g
L 20 | — REC=24 20
] ] 2-3-5-5
s %
B — REC=24
] e 2-223
- 155 12 N=4
A — REC=24
| o | C 1-2-2-3
25 o [s18 N 25
S - — REC=24
|- With iron nodules " lsa4 2233
. N=5
- 150 — REC=24
i I 1-2-3-4
S5 s
30 : — REC=24 30
- With Sand . ¥
| 1-3-5-7
o |s8 -
Moist, light brown, loose to medium dense, || .} \ /] 3R§f321‘g
1 Silty SAND (SM) NaR S-17 N-18
} T — REC=24
| T 7-9-12-18
35 Jl s N5 35
| A5 - REC=24
|- Brown, trace Gravel T 1se 4-8-12-16
O N=20
- 0 ol — REC=24
i LT 2-6-99
Sl s20 NS




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

[ PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
e ailures .
[r— L — I PROJECT NO. 07100627W B 11
meeesd-ess——
mndemm TECHNOLOGIES  |surface Elevation 178,50 (ft) SHEET 2_OF 3
Driller: Method: Casing Length: Groundwater Levels (feet)
Jerry/Hillis Carnes HSA 98.5 ft Date Begun: 5/13/2014 0 hour
KCI Representative: |Hammer Type: Casing Diameter: our: __ Dry
SS Automatic 3.25 Date Completed: 5/13/2014 24 hours:
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
£ Ql e N-COUNT Fom A
T AND REMARKS IR OUNT
T 3 a o | © © % 2 CIFINES (%)
& SEE KEY SYMBOL SHEET FOR EXPLANATION E m % i < & & F @ SPT (bpf)
=) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 100
Moist, light brown, loose to medium dense, ||} | REC=24
- 7 Silty SAND (SM) HEE
I : : L 1354 )
L 1 Moist, dark gray and olive gray, stiff to very 521 579 1
|45 | stiff, mciaceous, Sandy SILT (ML) . AN N=16 45
A REC=18
L - 130 N/ 469 4
- S-22 0~
T N=15
%0 T REC-18 %0
L - With Shell fragments F 125 .03 W4 7-8-12
T N=20
B T REC-18 %
| [ 120 N/ 457
- S-24 ->-
T N=12
60 ] REC=18 60
L 1 Moist, olive gray, stiff, Sandy SILT, with 19 525 N/ 4-5-9 1
|65 | Shell fragments and Mica (ML) . AN N=14 65
A REC=18
-1 Moist, dark gray, stiff, Lean CLAY and Mica _ 110_ S-26 N/ 4-5-9 L
0 (€0 ] Reeds 70
- Moist, reddish brown, stiff to very stiff, Lean _ 10‘:’_ S27 N/ 4-5-8 4 L
75 | CLAY (CL) ] '\ I{\IE221138 25
| i ; - 100 L
-4 - With Silt Seams 4-6-9
|s-28 N=15




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
e ailures .
[—_— I PROJECT NO. 07100627W B 11
ndes———
messbems TECHNOLOGIES  |syrface Elevation 17850 (ft) SHEET .3 OF_3
Driller: Method: Casing Length: Groundwater Levels (feet)
Jerry/Hillis Carnes HSA 98.5 ft Date Begun: 5/13/2014 0 hour
KCI Representative: |Hammer Type: Casing Diameter: our: __ Dry
SS Automatic 3.25 Date Completed: 5/13/2014 24 hours: _____
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
£ Ql e N-COUNT Fom A
T AND REMARKS S| El - |, OUNT
= o) 5 T © £ g 2 OFINES (%)
& SEE KEY SYMBOL SHEET FOR EXPLANATION lII_Z m % i < & & F ®SPT (bph)
a OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 100
Moist, reddish brown, stiff to very stiff, Lean L] REC=I8
-~ 7 CLAY (CL)
| 957 N/ 699
- S-29 ="
. N=18
85 T REC=10 8
| 907 N/ 379
- S-30 -
. N=16
90 T REC-18 %
L 1 Moist, reddish gray, very stiff, Lean CLAY, 851 S-31 N/ 4-7-9 L
| g5 | With Silt seams (CL) T AN N=16 95
L] REC=18
i ] T < n 80 - |
L 1 Moist, dark gray with reddish gray, very 5-32 4-7-8 l L
400 stiff, Lean CLAY, with cemented Clay F ] AN N=15 400
| |\Nodules (CL) It REC=18
L] Boring terminated at 100 ft. bgs ]
[ | Notes: - 75 -
- 7 1) Water not encountered during drilling. R
405 4 2) Cave-in occurred at 92 feet bgs after 05
| drilling. T ]
| - 70
10 - -#10
| - 65
15 | 15
| - 60




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST LOG
- Ga— | <- ( Fail
¢ ailures ]
e -es— I PROJECT NO. 07100627W B 13
des—
e TECHNOLOGIES  |surface Elevation 114,34 (ft) SHEET 1_OF _3_
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen Mud Rotary 73.5ft Date Begun:  5/8/2014 0 hour
KCI Representative: |Hammer Type: Casing Diameter: our:
SS Automatic 5 Date Completed: 5/8/2014 24 hours:
. SOIL CLASSIFICATION > SAMPLES PLAﬁTIC M.C. LIQ{UID
= A= - ——— A ———
T AND REMARKS S| S| NEUNT
= o) 5 ] IiJ © g Lo COFINES (%)
. SEE KEY SYMBOL SHEET FOR EXPLANATION T = > 2 8 & F ®SPT (bpf)
a OF SYMBOLS AND ABBREVIATIONS BELOW. = = REC
6" TOPSOIL ne T T
L] 1-3-5-5
Moist, brown and light brown, medium stiff {81 N=8
- 1 to stiff, Lean CLAY, trace Gravel (CL) ] K REC=13"
L 5.2 2-3-3-4
1 N=6
L () REC=16"
- 110f
L 5 3-5-5-5
5 | s-3 0 5
i Moist, light brown, gray, light gray, soft to 1 N /] Rf“g:zl;
- 7 stiff, Sandy SILT, with occasional Clay |54 N=4
-1 (ML) ] — REC=19"
i i 1-22-3
Moist, brown, loose to medium dense, Silty ||| 105 S5 N=4
—10 - SAND, trace fine Gravel (SM) 4+ N REC=22" 10
L 56 1-2-5-4 *
1 N=7
L | () REC=22"
L] 2-5-7-8
R | S7 N=12 *
- R — REC=20"
S F 100
[ 45— ] s 31112-:5%4 .
- ] — REC=16"
L 2-4-33
1579 N=7
i Moist, gray, medium stiff, Sandy Lean N/ ng?z
~ 7| CLAY, trace iron nodules (CL) | g5 {S-10 N<5
20 ] — REC=21" 20
L] 1-2-3-4
|s-11 s
i Moist, dark grayish brown, Sandy SILT REC=21
- 1 (ML) ST-1
i Wet, dark gray, brown stiff, Lean CLAY - 90 R3E§:72§ _*" I
—25 (CL) I S-12 N=12 25
i Wet, gray and reddish brown, medium stiff, V i N/ ngzzj H T
- | FAT CLAY (CH) A s-13 34
Wet, reddish brown, medium stiff, Lean - REC=24"
1 CLAY (CL) g5 1ST2
30 - - REC=21" : : 30
i Wet, gray, medium stiff, Lean CLAY (CL) 14 ) N3 _jg
| Wet, gray, medium siff, Lean CLAY (CL) s |V R
N=6
. . — REC=24"
-Wet Silt lenses - 80 -
35 — s-16 2 35
Moist, olive gray, stiff to very stiff, Sandy \ /] §E4C7:21‘;
1 Silty CLAY, with Shells and Mica (CL-ML) s-17 N1l
. — REC=24" —
] 4-9-12-16
- 75518 N=21




——-Ga— PROJECT Piscataway Dr. Slope TEST LOG
[ Failures

er@em——— -
e e— I < ( I PROJECT NO. (07100627W B-13
[

(L

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

TECHNOLOGIES  |surface Elevation 114,34 (ft) SHEET 2 OF _3_
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen Mud Rotary 73.5ft Date Begun:  5/8/2014 o hour
KCI Representative: [Hammer Type: Casing Diameter: our:
SS Automatic 5 Date Completed: 5/8/2014 24 hours: _____
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
£ S N-COUNT Fom—am
T AND REMARKS Ol | - " . a s
= alol bW ° 9 - CIFINES (%)
& SEE KEY SYMBOL SHEET FOR EXPLANATION T o = > 2 & » 3 ®SPT (bpf)
@) OF SYMBOLS AND ABBREVIATIONS BELOW. '5 = REC
RQD 20 40 60 80 100
Moist, olive gray, stiff to very stiff, Sandy I sR-%-lez%?s
- 7 Silty CLAY, with Shells and Mica (CL-ML) L [S-19 N=20
I ] _— REC=23"
] - 70 - N/
45 - |s20 I 45
I . _— REC=23"
] - 65 N/ 9.1
207 5 N 50
- ] REC=19"
i Moist, olive gray, medium dense to dense, 522 |V 11-14-19
5571 Silty SAND, with Shells and Mica (SM) ] /N N=33 55
I REC=18"
] e :f— 55 - W4 131
| 60 7 s %\1:3318 60
- ] REC=17"
[ 1 bs0 N/ 11-12
65 — R N3 65
I e T REC=19"
Wet, olive gray, stiff to hard, Sandy SILT, TTF a5 505 N/ 458
70 = with Shells (ML) . /\ N=13 70
i REC=19" 1
_ ] S-26 X 17-50/2.5" \.
- - 40 - N =100
s Cemented Sand 40 REC_g a0 Loe
. Boring terminated at 74.2 ft. bgs
1 Notes:
7 1) Lost drilling mud between 21 to 22 feet
| bes 35 -




——-Ga— PROJECT Piscataway Dr. Slope TEST LOG
[ Failures

er@em——— -
e e— I < ( I PROJECT NO. (07100627W B-13
[

(L

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

TECHNOLOGIES  |surface Elevation 114,34 (ft) SHEET 3_OF _3_
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen Mud Rotary 73.5ft Date Begun:  5/8/2014 0 hour
KCI Representative: [Hammer Type: Casing Diameter: our:
SS Automatic 5 Date Completed: 5/8/2014 24hours: ___
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
£ Ql e N-COUNT Fom A
= AND REMARKS SIS v |ul 2™ . )
e o|m| W |a © 3 38 CIFINES (%)
w SEE KEY SYMBOL SHEET FOR EXPLANATION Tigdl 8| - 8 ®F ®SPT (bph)
a OF SYMBOLS AND ABBREVIATIONS BELOW. '5 = REC
RQD 0 40 60 80 100
2) Groundwater not recorded in borehole
- 7 due to mud rotary drilling.
- 1 3) Inclinometer No. IN-1 installed in
| | borehole to a depth of 74.2 feet.
] - 30 A
| g5 | +85
[ - 25 -
L 90 - +90
] - 20
| 95 | +95
] - 15
400 — ] 7100
] - 10
105 — ] 105
_ .
10 - 10
_ .
15 L] 15
_ o




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

[ PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
¢ ailures i}
[—_— I PROJECT NO. 07100627W B 14
ndes———
msntems TECHNOLOGIES  |surface Elevation  109.39 (ft) SHEET 1_OF 2
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen HSA 58.5 ft Date Begun: 5/7/12014 0 hour: o
KCI Representative: [Hammer Type: Casing Diameter: our: __36
SS Automatic 3.25 Date Completed: 5/7/2014 24hours: __98 VW
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
< AND REMARKS 8| € N-COUNT FA
I | > | L H ?o © =© ()
5 alol o & (R CFINES (%)
m SEE KEY SYMBOL SHEET FOR EXPLANATION T = > 2 & & F ®SPT (bpf)
) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 100
FILL Sampled As: Moist, brown, medium 1 6-8-6-6
- 7| dense, GRAVEL and Sand (GM) |81 N= 14 »
i Moist, brown, soft to stiff, Silty CLAY, trace : N/ I;EC;S
- 7 Sand (CL-ML) 182 N=4
I ) REC=10
- 105
I | ) REC=18
- )
. 1 -Trace Gravel 7.5 - 9.5 feet bgs - REC=17
I 4-4-5-12
v - 100{ 510 N=9 f
1% T Moist, gray, brown, soft to stiff, Sandy 1 N/ %EZC?; 10
~ 7 SILT, trace Gravel (ML) |s-n N=4
I ) REC=19
I 512 11112-:2;‘2
I ) REC=23
- Claye - 95 -
15 — yey S13 11111‘:232 15
= - : REC=23
L — REC=24
Moist, gray, medium dense, Silty Clayey 77F 90 48-15 5-6_-71-37 *
—20 7 SAND (SC) ; /\ Rles 20
i Moist, reddish brown, medium stiff, CLAY - 851516 2355
%7 (b /N Rec 2
-] Jr-1 I
REC=21
Moist, dark gray, medium stiff, Sandy SILT - 80 15-17 2-4-4-6
30 (ML) /N REcn 3°
i Moist to wet, olive gray, stiff to very stiff, "7515.18 N/ 4-8-10
357 Sandy SILT, with Shells and Mica (ML) /N N=18 35
A REC=18
[ 7049 [ 469




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

e, PROJECT Piscataway Dr. Slope TEST BORING LOG
myGe— | <- ( Failures
-@u— -
[—_— I PROJECT NO. 07100627W B 14
des—
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen HSA 58.5 ft Date Begun:  5/7/2014
- - - O0hour: 36 V4
KCI Representative: |Hammer Type: Casing Diameter: -
Ss Automatic 3.25 Date Completed: 5/7/2014 24hours:_98 ¥
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
) Ql g N-COUNT Fom— A
T AND REMARKS 9 - lw o b o ,
e alol o & © 592 CIFINES (%)
W SEE KEY SYMBOL SHEET FOR EXPLANATION = o % - - 8« o F @ SPT (bpf)
) OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 100
Moist to wet, olive gray, stiff to very stiff, RI\]JEE*IISS
- 7] Sandy SILT, with Shells and Mica (ML) a
i Moist to wet, brown, olive gray, medium 651500 [V 4-7-10
—45 ] dense, Silty SAND with Shells and Mica : ] AN N=17 - 45
= . (SM) REC=18
- el K1 s
|, {7 s oo 50
I | REC=18
] ; :‘:: 4 55 N/ 11-
I | REC=18
- 1l o {523 o911 °
60 ' T REC-18 €0
- Boring terminated at 60 ft. bgs
] - 45
%7 Notes: 65
- 7| 1) Water encountered in augers at 16.5
- - feet bgs during drilling and 54.8 feet at
| completion of drilling; 36 feet bgs after
| pulling augers; and 9.8 feet bgs 24 hrs
after drilling. L 40 4
70 | 2) Cave-in occurred at 48.5 feet after ] 170
- drilling, and 25.5 feet bgs 24 hrs after :
| drilling.
] - 35 -
75 — ] +75
] - 30 -




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
r ailures .
[—_— I PROJECT NO. 07100627W B 1 5
des—
mstems TECHNOLOGIES  |surface Elevation  107.88 (ft) SHEET 1_OF 2
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen HSA 68.5 ft Date Begun:  5/7/2014 _
KCI Representative: [Hammer Type: Casing Diameter: Ohour: 59
SS Automatic 3.25 Date Completed: 5/7/2014 24 hours: __101 = W
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
£ Ql e N-COUNT Fom A
T AND REMARKS Ol Z| - L e
E ololw B © 3 L@ CIFINES (%)
. SEE KEY SYMBOL SHEET FOR EXPLANATION T o % = < & & F ®SPT (bpf)
o OF SYMBOLS AND ABBREVIATIONS BELOW. = = REC
RQD 0 40 60 80 100
FILL Sampled As: 9912
- 7 Moist, dark brown, soft, Sandy SILT, with 181 N=3
- -~Gravel (ML) ) REC=10
L 4 FILL Sampled As: - 105{ g-2 1-1-1-2
| _| Moist, dark brown, very soft to soft, Sandy /N ngc;zm
CLAY, trace Gravel (CL) | 9903
~ 57 - with Wood fragments §-3 N4 5
i Moist, dark brown to gray, medium stiff, N /] I;EE;‘O
- 7 Sandy Lean CLAY with Sand, trace Gravel 154 N=7
- 4 (CL) 100 7 REC=23
- ] 1-3-2-3
. S-5 N
B Moist to wet, brown, soft, Sandy SILT, N/ IiElc?zg 10
- 7 trace Gravel (ML) 186 N=3
i Moist to wet, gray to reddish brown, soft, N/ RIEIC ;_136
- 7 Lean CLAY, with Silty SAND Layer (CL) 95187 N3
- 1 — REC=24
15 . . : 188 1-2-3-3 15
Moist, gray, medium stiff, Lean CLAY (CL) N=5
I — REC=20
L - 90
20 . . s . | 20
Moist, reddish brown, medium stiff, Lean 9044
- 1 CLAY (CL) 18° N=6
[ | -Vertical cracks at top REC=24
- 7 -Horizontal crack between 23.2'-23.8' -85 78T-1
- 1 -Sand lens REC=16
— 25 — — 33 25
I S-10 X e
I REC=18
- - 80 -
30 . . . 1 o 30
Moist, gray, stiff, Lean CLAY, with trace 511 2-4-7
7 Sand (CL) 1 AN N=11
i REC=18
- - 75 -
35 . . . o 35
Moist, dark gray to black, stiff to very stiff, 512 4-9-9
7| Sandy SILT, with Shell and Mica (ML) /N N=18
i REC=18
- - 70 -




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST BORING LOG
- Ga— | <- ( Fail
e ailures .
e -es— I PROJECT NO. 07100627W B 15
des—
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen HSA 68.5 ft Date Begun: 5/7/12014
. - - 0 hour: __ 59 \VA
KCI Representative: |Hammer Type: Casing Diameter: T &
SS Automatic 3.25 Date Completed: 5/7/2014 24 hours: __101 = W
. SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
= AND REMARKS S| € N-COUNT e
T | >| = |w o © b o 0 9
= ol w & © 5 38 FINES (%)
& SEE KEY SYMBOL SHEET FOR EXPLANATION |I|_Z ] % i < & o F @ SPT (bpf)
&) OF SYMBOLS AND ABBREVIATIONS BELOW. S = REC
RQD Q 40 60 80 100
Moist, dark gray to black, stiff to very stiff, 513 4-5-7
- 7] Sandy SILT, with Shell and Mica (ML) AN N=12
A REC=18
= - - 65 -
—45 - - - - 1 — 45
Moist, olive gray, medium dense, Silty S-14 8-12-15
- 71 SAND, with Shell and Mica (SM) | /N N=27
A 1 REC=18
L |60
| 5o ] 50
- s
A RN | REC=18
L] 85
| 5 | ] 55
- s
A aan | REC=18
n _ _50 4
V] B
| 60 - ] 60
R S-17 o8
A AR ] REC=18
= - _45 A
—65 - - . — 65
Moist, dark gray, stiff, Sandy SILT, with 518 3-6-8 *
~ 7| Shell and Mica (ML) AN N=14 T
A REC=18
i 7610 50/1"
-"\Dry, dark gray, hard, cemented CLAY (CL) 1
REC=1
70__ Boring terminated at 68.6 ft. bgs 77
1 Notes: .
7 1) Water encountered in augers at 67.5 %
- feet bgs during drilling; 59 feet bgs after
75 - pulling augers; 10.1 feet bgs 24 hrs after 175
| drilling.
2) Cave-in occurred at 61 feet bgs after
7 drilling; 27.8 feet bgs 24 hrs after drilling.
- - 30 -




TEST LOG
B-16

ey G— PROJECT Piscataway Dr. Slope
[ ;

: Failures
— e — PROJECT NO. 07100627W
[
(L

TECHNOLOGIES Surface Elevation 83.48 (ft)

SHEET 1_oF_2_

Driller:

Method: Casing Length:

Ron/CenKen Mud Rotary 53 ft Date Begun:  5/9/2014

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

KCI Representative: |Hammer Type: Casing Diameter:

SS

Automatic 5 Date Completed: 5/9/2014

24 hours:

Groundwater Levels (feet)
Ohour: 5 AVA

DEPTH (ft)

SOIL CLASSIFICATION

Y

SAMPLES

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION

1st 6"

ELEV (ft)
IDNET
TYPE

N-COUNT

2nd 6'
3rd 6"

4th 6"

OF SYMBOLS AND ABBREVIATIONS BELOW.

LITHOLOG

REC
RQD

F———a————1

CIFINES (%)
® SPT (bpf)

PLASTIC M.C. LIQUID

0 0 60 80

1

6" TOPSOIL ]
Moist, dark brown to brown, soft, Lean |5
CLAY, trace Gravel and Organics (CL) | N
Moist, brown to reddish brown, soft, Fat S-2
CLAY, trace Sand at top (CH)

N

_80_

\

S-3

Moist, gray, medium stiff, Lean CLAY, trace | -
fine Gravel (CL) " 1sa4

|
-
o

|

|
-
o

|

Moist, gray and brown, soft to stiff, Sandy 75
SILT, with Mica (ML) | S5

- more sandy 1s
-6

| s7
_70_

S-8

Moist, gray to brown, loose to medium 65
dense, Silty SAND, trace Gravel, with Mica ||| |S-10
(SM) ] N

w
o
|

_| SAND, with Mica, trace Shell fragments
| (SM)

Moist, olive gray, medium dense, Silty xS | -

{551

35 —

Moist, brown, stiff, Sandy SILT, with Shells - 50
(ML) | |S-16

_45_

1-1-2-3
N=3
REC=16
1-1-2-3
N=3
REC=13
2-3-3-5
N=6
REC=19
2-3-3-4
N=6
REC=20
1-2-2-4
N=4
REC=20
3-5-6-6
N=11
REC=17
4-5-6-8
N=11
REC=19
4-5-6-7
N=11
REC=19
4-4-5-7
N=9
REC=19
4-5-5-5
N=10
REC=13
2-4-4-4
N=38
REC=17
2-4-4-6
N=38
REC=18
4-6-7-9
N=13
REC=19
5-6-8-10
N= 14
REC=19
6-7-9-11
N=16
REC=19

S S R

10

15

20

25

30

35




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

ey G— PROJECT Piscataway Dr. Slope TEST LOG
- Ga— | <- ( Fail
- ailures .
e -es— I PROJECT NO. 07100627W B 16
des—
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen Mud Rotary 53 ft Date Begun:  5/9/2014
- - - Ohour: 5 \VA
KCI Representative: |Hammer Type: Casing Diameter: -
SS Automatic 5 Date Completed: 5/9/2014 24 hours:
- SOIL CLASSIFICATION > SAMPLES PLASTIC M.C.  LIQUID
) Ql g N-COUNT Fom— A
T AND REMARKS ST | s B o
= o) a o & g : % 2 CIFINES (%)
. SEE KEY SYMBOL SHEET FOR EXPLANATION |I|_Z m % i - & o F @ SPT (bpf)
a OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD 0 40 60 80 100
Moist, brown, stiff, Sandy SILT, with Shells REC=24
[ (ML)
i Dry, brown and dark gray, very dense Silty |-} 40 {s-18 [><] 2100 >
- 7] SAND, with Shells (SM) 1. REC=9 T
| 45 | 45
i Moist, dark gray, very dense Silty SAND, [ "'} 3545 4 [\/] 6-34-21 .<
- 7| with Shells amd Mica (SM) 1 ] /N N=55
| 50 | REC=18 50
C o :‘:_ i N 6-100/6" J
] 309820 || N 100 \0
‘ REC=9
— 55 55
- Boring terminated at 55 ft. bgs
Notes: g g
- 7 1) Groundwater encountered incasing at 5 L o5 4
- 4 feet bgs at completion of drilling.
60— 2) Inclinometer No. IN-2 installed in 460
| | borehole to a depth of 55.
3) Cave-in occured at 55 feet bgs.
] - 20 -
— 65 — —+65
| - 15
70 — +70
| - 10
75 — +75
:




——-Ga— PROJECT Piscataway Dr. Slope TEST LOG
[ Failures

er@em——— -
e e— I < ( I PROJECT NO. (07100627W B-17
[

(L

KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen Mud Rotary 69.2 ft Date Begun:  5/9/2014 0 hour
KCI Representative: [Hammer Type: Casing Diameter: our:
SS Automatic 5 Date Completed: 5/9/2014 24hours: ____
. SOIL CLASSIFICATION > SAMPLES F’LAﬁTIC M.C. LIQ{UID
£ ol e — A
I AND REMARKS ol &l NCOUNT
= alol b B =g %@ CIFINES (%)
. SEE KEY SYMBOL SHEET FOR EXPLANATION T 5 | < & ® ¥ ®SPT (bph)
=) OF SYMBOLS AND ABBREVIATIONS BELOW. = = REC
RQD 040 60 80 100
FILL Sampled As: 3.3-33
- 7. Moist, brown, loose SAND and GRAVEL 18 N-=6
- 1\(SP) / . — REC=19
L | Moist, light brown to reddish brown, L {82 2-3-44
|| medium stiff, Sandy CLAY (CL) 7/ /\ RBC1g
| Moist, brown, loose, Silty SAND (SM) :::::::::_ 105 5.3 31113_:4%5 5
S 1A — REC=18
L] 3-3-32
S-4 N=6
i Moist, gray, brown, very loose to loose, aan \ /] IiEIC?;
- 7| Silty SAND (SM) I I R I N=3
10 — SR 1007 1 REC=24 10
A Vo 1-1-2-2
ol s6 N=3
S T — REC=24
L] AN WOH-1-2-2
R S-7 N=3
S R — REC=16
15 — [ ress8 2 15
i Moist, gray, soft, Sandy Clayey SILT (ML) ||| 1 N /] I;EZC ;153 i
- SRES 22
i Moist, gray, medium stiff, Sandy CLAY, 1 N /] %Ef 2_250
- 7| withiron nodules (CL) - 1S-10 N=7
—20 — . - 90 A - REC=24 20
] - Sandy Silt lens I P 2-2-3-5 l
N=5
i Moist, mottled greensih gray, reddish 7 REC=24
- 7 brown, loose Clayey SAND (SC) o 18T
S g REC=24
L 25 | 7 F 854812 21;12':354 ‘o 25
" | Moist, reddish brown, medium stift, FAT W4 | |\, = REC%
- 1 CLAY (CH) % 1S3 g6ard *
i / - - REC=19
— | 4 S 14 1-2-3-5
N=5
30 %— 80 - () REC=24 T } . 30
] ] 2-3-4-6
% S-15 o k
Moist, olive gray, stiff to hard, Sandy SILT, 1 N/ gugcngg X
7 with Shells and Mica, with Silty Sand - ]S-16 N=13
- Layers (ML) F — REC=24
35 - 75 35




KCI-KOA PLOG_PISCATAWAY DRIVE SLOPE FAILURE.GPJ MD SHA REVISED TEMPLATE.GDT 5/19/14

——Ga— PROJECT Piscataway Dr. Slope TEST LOG
my-G— | <- ( Fail
< ailures .
[—_— I PROJECT NO. 07100627W B 1 7
ndes———
msss®esms TECHNOLOGIES  |syrface Elevation 109,97 (ft) SHEET 2 OF 2
Driller: Method: Casing Length: Groundwater Levels (feet)
Ron/CenKen Mud Rotary 69.2 ft Date Begun:  5/9/2014 0 hour
KCI Representative: |Hammer Type: Casing Diameter: our:
SS Automatic 5 Date Completed: 5/9/2014 24 hours:
_ SOIL CLASSIFICATION 5 SAMPLES PLASTIC MC.  LIQUID
s AND REMARKS 3| € N-COUNT A
= | >| = |w L © b b 0
5 ol % L g T oe LIFINES (%)
w SEE KEY SYMBOL SHEET FOR EXPLANATION E ol 8 i - & © ¥ @ SPT (bpf)
a OF SYMBOLS AND ABBREVIATIONS BELOW. 5 = REC
RQD Q 40 60 80 100
Moist, olive gray, stiff to hard, Sandy SILT,
- 7 with Shells and Mica, with Silty Sand
- - Layers (ML)
i Moist, olive gray, Silty SAND with Shells [ [ ]~
—45 1 and Mica (SM) 657 45
—50 60 1 50
—55 — o+ :ﬁ:— 55 1 55
—60 — . :::j :::— 50 - 60
65 — - 45 4 65
70 — - 40 - —+70
T Boring terminated at 69.2 ft. bgs
1 Note:
7 1) Lost drilling mud fluid at 7.5 feet and
-1 between 25 and 26 feet.
75 | 2) Soil samples not taken after 32 and 69.2 L 35 175
| feet bgs.
3) Groundwater not recorded in borehole
7 due to mud rotary drilling.
- 4) Inclinometer No. IN-3 installed in
_| borehole to a depth of 69.2 feet.
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[1] wdea

Sensitive fine grained (1)

Clayey silt to silty clay (5)

Clay (3)

Clayey silt to silty clay (5)

Sandy silt to clayey silt (6)
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Silty sand to sandy silt (7)

Sandy silt to clayey silt (6)

Silty sand to sandy silt (7)
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Sandy silt to clayey silt (6)
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Sandy silt to clayey silt (6)
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FIELD EXPLORATORY PROCEDURES

Standard Penetration Tests
The general field procedures employed by KCI are summarized in ASTM specification D 420 entitled

“Investigating and Sampling Soils and Rocks for Engineering Purposes.” This recommended practice lists
recognized methods for determining soil and rock distribution and ground water conditions. These

methods include geophysical and in-situ borings.

Borings are advanced to obtain subsurface samples using one of several techniques depending upon the

site and subsurface conditions. These techniques are:

Continuous hollow-stem augers;
Wash borings using roller cone or drag bits (mud or water);
Continuous flight augers (ASTM D 1452);

Continuous sampling using a Tripod-mounted drill rig.

A w0

These drilling methods are not capable of penetrating through material designated as “refusal materials.”
Refusal may result from hard cemented soil, soft watered rock, coarse gravel or boulders, thin rock seams,
or the upper surface of sound continuous rock. Core drilling procedures are required to determine the

character and continuity of refusal materials.

The Driller reports the subsurface conditions encountered during drilling on a field test boring record. The
record contains information concerning the boring method, samples attempted and recovered, indications
of the presence of various materials such as coarse gravel, cobbles, etc., and observation of ground water.
It also contains the driller’s interpretation of the soil conditions between samples. Therefore, these boring

records contain both factual and interpretive information.

A geotechnical engineer reviews the soils and rock samples plus the field boring records. The engineer
classifies the soils in general accordance with the procedures outlined in ASTM Specification D 2488 and
prepares the final boring records, which are the basis for all evaluations and recommendations. The final
test boring records represent our interpretation of the contents of the field records based on the results of
the engineering examination and tests of the field samples. These records depict subsurface conditions at
the specific locations and at the particular time when drilled. Soil conditions at other locations may differ

from conditions occurring at these boring locations. Also, the passage of time may result in a change in



the subsurface soil and ground water conditions at these boring locations. The lines designating the
interface between soil or refusal materials on the records and on profiles represent approximate
boundaries. The actual transition between materials may be gradual. The final Test Boring Records are

included in Appendix B.

Cone Penetration Test

The standardized cone-penetrometer test (CPT) involves pushing a 1.41-inch diameter 55 to 60 cone
through the underlying ground at a rate of 1 to 2 cm/sec. CPT soundings can be very effective in site
characterization, especially sites with discrete stratigraphic horizons or discontinuous lenses. Cone
penetrometer testing, or CPT (ASTM D-3441), is a valuable method of assessing subsurface stratigraphy
associated with soft materials, discontinuous lenses, organic materials (peat), potentially liquefiable
materials (silt, sands and granular gravel) and landslides.

Cone rigs can usually penetrate normally consolidated soils and colluvium, but have also been employed to
characterize weathered Quaternary and Tertiary-age strata. Cemented or unweathered horizons, such as
sandstone, conglomerate or massive volcanic rock can impede advancement of the probe The cone is able
to delineate even the smallest (0.64 mm/1/4-inch thick) low strength horizons, easily missed in conventional
(small-diameter) sampling programs.

Most of the commercially-available CPT rigs operate electronic friction cone and piezocone penetrometers,
whose testing procedures are outlined in ASTM D-5778. These devices produce a computerized log of tip
and sleeve resistance, the ratio between the two, induced pore pressure just behind the cone tip, pore
pressure ratio (change in pore pressure divided by measured pressure) and lithologic interpretation of each 2
cm interval are continuously logged and printed out.

Tip Resistance
The tip resistance is measured by load cells located just behind the tapered cone. The tip resistance is

theoretically related to undrained shear strength of a saturated cohesive material, while the sleeve friction is
theoretically related to the friction of the horizon being penetrated. The tapered cone head forces failure of
the soil about 15 inches ahead of the tip and the resistance is measured with an embedded load cell in
tons/ft? (tsf).

Local Friction

The local friction is measured by tension load cells embedded in the sleeve for a distance of 4 inches behind
the tip. They measure the average skin friction as the probe is advanced through the soil. If cohesive soils
are partially saturated, they may exert appreciable skin friction, negating the interpretive program.



Friction ratio

The friction ratio is given in percent. It is the ratio of skin friction divided by the tip resistance (both in tsf).
It is used to classify the soil, by its behavior, or reaction to the cone being forced through the soil. High
ratios generally indicate clayey materials (high c, low @) while lower ratios are typical of sandy materials
(or dry desiccated clays). Typical skin friction to tip friction ratios are 1 % to 10%. The ratio seldom, if ever,
exceeds 15%. Sands are generally identified by exhibiting a ratio < 1%.

Pore Pressure

Piezocones also measure in-situ pore pressure (in psi), in either dynamic (while advancing the cone) or
static (holding the cone stationary) modes. Piezocones employ a porous plastic insert just behind the tapered
head that is made of hydrophilic polypropylene, with a nominal particle size of 120 microns (Figure 5). The
piezocell must be saturated with glycerin prior to its employment. The filter permeability is about 0.01
cm/sec (1 x 10-2 cm/sec). When using the cone to penetrate dense layers, such as cemented siltstone,
sandstone or conglomerate, the piezo filter element can become compressed, thereby inducing high positive
pore pressures. But, the plastic filters do not exhibit this tendency, though they do become brittle with time
and may need to be replaced periodically. In stiff over-consolidated clays the pore pressure gradient around
the cone may be quite high. This pore pressure gradient often results in dissipations recorded behind the
CPT tip that initially increase before decreasing to the equilibrium value.

Differential Pore Pressure

The Differential Pore Pressure Ratio is used to aid in soil classification according to the Unified Soil
Classification System (USCS). When the cone penetrates dense materials like sand, the sand dilates and the
pore pressure drops. In clayey materials high pore pressures may be induced by the driving of the cone head.
If transient pore pressures are being recorded that seem non-hydrostatic, most experienced operators will ask
that the penetration be halted and allowed at least 5minutes to equilibrate, so a quasi-static pore pressure
reading can be recorded. Sometimes equilibration can take 10 to 30 minutes, depending on the soil. In
practice experienced operators try to stop the advance and take pore pressure measurements in recognized
aquifers and just above or adjacent to indicated aquacludes.

Piezometer

Water-level readings taken during the field operations do not provide information on the long-term
fluctuations of the water table. When this information is required, observation wells/piezometers are
necessary to prevent the borings from caving. Observation wells are constructed in accordance to ASTM
D5092 by inserting PVC plastic pipe to the desired depths. A closed end slotted portion of PVC pipe is
attached to the bottom of the plastic pipe to allow subsurface water to enter the observation well. Clean
sand is backfilled around the bottom slotted portion of the well. The remainder of the hole is backfilled
with an impervious material, using a bentonite or mortar cap to seal out surface water. The top of the PVC
pipe has a removable cover to seal out rainwater.



SLOPE AND WATER-LEVEL MONITORING PROCEDURES

Inclinometer

The general slope monitoring procedures employed by KCI are summarized in ASTM specification D 6230
entitled “Standard Test Method for Monitoring Ground Movement Using Probe-Type Inclinometers”. The
apparatus, casing installation procedures, deflection survey procedures, and data reduction method are
described in this standard.

The inclinometer casing is a pipe with two sets of grooves running inside the pipe throughout its length. The
two sets of grooves are oriented perpendicular to each other, and facilitate inclinometer surveys in mutually
perpendicular directions. The pipe may be made up of plastic, aluminum alloy or fiberglass. We used a three
inche inside diameter Polyvinyl Chloride (PVC) pipe to perform the deflection survey. The pipe is capped
at it bottom end and sealed to prevent the inflow of soil or water. The probe type inclinometer uses sensors
inside the probe to indicate the orientation of the probe. The sensors are force balance accelerometers which
give voltage outputs proportional to inclination of the probe. A portable readout unit with power supplies for
sensors and display records the data. The inclinometer probe and readout unit are connected to each other
with a cable having distance markings.

After drilling the borehole, the driller inserts the casing to desired depths. The casings are usually available
in 10 feet long pieces and are connected on site. The rubber “O-ring” is sometimes used at connections to
seal the joint. The casing is oriented in such a way that one set of grooves aligns with the direction of
maximum anticipated movement. This orientation is commonly referred as A direction. The other set of
grooves is referred as B direction. The driller may add water inside the casing to overcome buoyancy. The
annular space between the casing and the borehole is backfilled using cement-sand grout.

For defection survey, a geotechnical engineer inserts a calibrated inclinometer probe to the bottom of the
casing. The probe is aligned in A direction. The engineer makes a measurement traverse by holding the
probe stationary at each depth interval and records depth and reading. The reading interval is usually equal
to the wheel spacing on the probe. After each reading, the probe is raised by the reading interval and next set
of readings taken. The procedure is repeated to the top of the casing to complete the traverse. The probe is
then rotated by 180° and the above procedure is repeated. For uniaxial probes, two more traverses are made
in B direction in the same way as for the A direction. The deflection surveys may be performed at desired
intervals of time depending upon project requirements.

The recorded data are reduced using the software compatible with the probe. Two plots consisting of
movements in A and B directions with respect to the elevations are usually drawn to indicate the ground
movements. We will provide our slope monitoring results in a separate memorandum within two weeks
from our last deflection survey.



Piezometer

Water-level readings taken during the field operations do not provide information on the long-term
fluctuations of the water table. When this information is required, observation wells/piezometers are
necessary to prevent the borings from caving. Observation wells were constructed in accordance to ASTM
D5092 by inserting PVC plastic pipe to the desired depths. A closed end slotted portion of PVC pipe is
attached to the bottom of the plastic pipe to allow subsurface water to enter the observation well. Clean
sand is backfilled around the bottom slotted portion of the well. The remainder of the hole is backfilled
with an impervious material, using a bentonite or mortar cap to seal out surface water. The top of the PVC
pipe has a removable cover to seal out rainwater.



LABORATORY TESTING RESULTS

Appendix C



Sheet 1 of 2

Liquid Plastic Plasticity . Water

Boring Depth Limit Limit Index % < #4 Sieve % < #200 Sieve Classification Content
®) (%) (%) (%) (%)

B-01 6.0-8.0 98 71 28.6
B-01 15.0-17.0 43 25 18 27.1
B-01 29.0-31.0 100 21 9.7
B-02 2.0-4.0 8.4
B-02 12.0-14.0 83 29 14.0
B-02 14.0-16.0 35 23 12 26.2
B-02 34.0-35.5 NP NP NP 100 24 SM 20.1
B-03 2.0-4.0 29 18 11 18.2
B-03 8.0-10.0 39 21 18 27.3
B-03 18.0 - 20.0 100 26 12.4
B-03 30.0-32.0 100 31 12.8
B-03 48.5-50.0 92 27 30.7
B-04 4.0-6.0 42 23 19 27.3
B-04 16.0 - 18.0 59 30 29 36.3
B-04 34.0-36.0 100 21 17.1
B-07 8.0-10.0 56 28 28 30.5
B-07 18.0 - 20.0 41 24 17 414
B-07 30.0-32.0 100 33 48.0
B-07 40.0-42.0 29 25 4 24.0
B-09 10.0-12.0 33 17 16 18.9
B-09 20.0-22.0 32 23 9 100 82 CL 34.9
B-09 26.0 - 28.0 35 24 11 100 71 CL 45.0
B-09 34.0-36.0 31 21 10 24.4
B-09 53.5-55.0 26 23 3 100 45 SM 27.2
B-13 16.0 - 18.0 100 28 28.5
B-13 24.0-26.0 39 23 16 34.4
B-13 26.0 - 28.0 51 25 26 34.9

KG_LAB_SUMMARY BASIC LAB.GPJ CKG 2012.GDT 5/15/14

"¢elCENKEN

GROUP, LLC

Geotechnical Engineering Consultants Beltsville, MD 20705

Summary of Laboratory Results

Piscataway Drive Slope Stabilization

Fort Washington, MD
Project Number: 14-008




Sheet 2 of 2

Liquid Plastic Plasticity . Water
Boring Depth Limit Limit Index % < #4 Sieve % < #200 Sieve Classification Content
®) (%) (%) (%) (%)
B-13 30.0-32.0 37 23 14 32.7
B-13 38.0-40.0 28 22 6 100 54 CL-ML 26.1
B-16 4.0-6.0 54 27 27 31.2
B-16 12.0-14.0 100 56 16.2
B-16 22.0-24.0 100 26 17.8
B-16 33.0-35.0 100 80 23.4
B-17 8.0-10.0 NP NP NP 100 34 SM 43.7
B-17 16.0 - 18.0 33 25 8 29.0
B-17 30.0-32.0 55 25 30 35.3
Shear Plane 0.0-0.0 37 27 10 100 77 ML 36.4
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LIQUID LIMIT
Boring Depth| LL | PL | Pl |Fines| Classification
® | B-01 15.0-17.0| 43 | 25 18 Brown CLAY
X B-02 14.0-160| 35 | 23 12 Brownish gray CLAY
A | B-02 34.0-355| NP | NP | NP 24 Gray, silty SAND [SM]
* | B-03 20-40| 29 | 18 11 Brownish gray CLAY
©®| B-03 8.0-10.0| 39 | 21 18 Brown CLAY
< B-04 40-6.0] 42 | 23 19 Brown to gray CLAY
O| B-04 16.0-180| 59 | 30 | 29 Gray fat CLAY
A| B-07 8.0-100| 56 | 28 28 Brown fat CLAY
®| B-07 18.0-20.0 | 41 24 17 Grayish brown CLAY
©| B-07 40.0-420| 29 | 25 4 Dark gray SILT
]| B-09 10.0-12.0| 33 17 16 Brown, CLAY with little sand
®| B-09 20.0-22.0| 32 | 23 9 82 Tan, lean CLAY with sand [CL]
@& | B-09 26.0-28.0| 35 | 24 11 71 Light gray, lean CLAY with sand [CL]
*| B-09 34.0-36.0| 31 | 21 10 Brown CLAY
€| B-09 53.5-55.0| 26 | 23 3 45 Dark gray, silty SAND [SM]
H| B-13 240-26.0| 39 | 23 16 Brown CLAY
4| B-13 26.0-28.0| 51 | 25 | 26 Brown, fat CLAY
I<> B-13 30.0-32.0| 37 | 23 14 Brown CLAY
Test Method: ASTM D4318 Tested By: lan Date: 5/11/2014
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Boring Depth| LL | PL | Pl |Fines| Classification
® B-13 38.0-40.0| 28 | 22 6 54 Dark gray, sandy silty CLAY [CL-ML]
X B-16 40-6.0| 54 | 27 27 Tan to gray, fat CLAY
A| B-17 8.0-10.0 | NP | NP | NP 34 Brown, silty SAND [SM]
*| B-17 16.0-18.0| 33 | 25 8 Gray, sandy clayey SILT
®|B-17 30.0-32.0| 55 | 25 30 Dark gray fat CLAY
2| Shear Plane 0.0-0.0| 37 | 27 10 77 Gray, SILT with sand [ML]
|

Test Method: ASTM D4318

Tested By: lan

Date: 5/13/2014
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0
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ) - y SILT OR CLAY Tested By: lan Date:  5/11/2014
coarse fine coarse ‘ medium ‘ fine —_—
| Boring | S No. Depth  |%Gravel | %Sand |%Silt |%Clay| LL| PI |MC(%) Classification
§ ® B-01 3 6.0-8.0 2.4 26.9 70.7 28.6 Brown, sandy SILT
g x B-01 10 29.0-31.0 0.0 78.9 211 9.7 Gray silty SAND
gl A B-02 6 12.0-14.0 17.2 53.7 291 14.0 Brown, clayey SAND
g * B-02 10 34.0-35.5 0.0 75.7 24.3 NP | NP | 20.1 Gray, silty SAND [SM]
% ® B-03 10 18.0 - 20.0 0.0 73.6 26.4 12.4 Gray silty SAND
% Fort Washington, MD
: CENKEN GRAIN SIZE DISTRIBUTION g
2 GROUP, LLC . . . e Project Number: 14-008
% Geotechnical Engineering Consultants Beltsville, MD 20705 Piscataway Drive Slope Stabilization J Sheet 1 of 4
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0
100 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ) - y SILT OR CLAY Tested By: lan Date:  5/13/2014
coarse fine coarse ‘ medium ‘ fine —_—
| Boring | S No. Depth  |%Gravel | %Sand |%Silt |%Clay| LL| PI |MC(%) Classification
g ® B-03 16 30.0 - 32.0 0.0 68.6 314 12.8 Gray, silty SAND
g x B-03 22 48.5-50.0 7.9 64.9 27.2 30.7 Gray silty SAND with organics
gl A B-04 12 34.0 - 36.0 0.1 78.5 21.4 17.1 Gray, silty SAND
Bl B-07 16 30.0 - 32.0 0.2 66.7 33.1 48.0 Gray silty SAND
g0 B-09 10 20.0-22.0 0.0 18.3 81.7 32| 9 | 349 Tan, lean CLAY with sand [CL]
y Fort Washington, MD
: CENKEN GRAIN SIZE DISTRIBUTION g
2 GROUP, LLC , . . N Project Number: 14-008
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0
100 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ) - y SILT OR CLAY Tested By: lan Date:  5/11/2014
coarse fine coarse ‘ medium ‘ fine - -
A Boring | S No. Depth  |%Gravel | %Sand |%Silt ‘%Clay LL | PI |[MC(%) Classification
Qo B-09 13 26.0 - 28.0 0.0 29.2 70.8 35 | 11 | 45.0 Light gray, lean CLAY with sand [CL]
g x B-09 24 53.5 - 55.0 0.0 54.7 45.3 26 | 3 | 272 Dark gray, silty SAND [SM]
gl A B-13 9 16.0- 18.0 0.0 71.7 28.3 285 Gray silty SAND
gl * B-13 19 38.0 - 40.0 0.0 455 54.5 28 | 6 | 26.1 Dark gray, sandy silty CLAY [CL-ML]
% ® B-16 7 12.0-14.0 0.0 43.7 56.3 16.2 Brownish gray, sandy SILT
% Fort Washington, MD
: CENKEN GRAIN SIZE DISTRIBUTION
2 GROUP, LLC . . . e Project Number: 14-008
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0
100 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES ) - y SILT OR CLAY Tested By: lan Date:  5/13/2014
coarse fine coarse ‘ medium ‘ fine - -
| Boring | S No. Depth  |%Gravel | %Sand |%Silt |%Clay| LL| PI |MC(%) Classification
Qo B-16 12 22.0-24.0 0.0 74.0 26.0 17.8 Gray, silty SAND
g x B-16 16 33.0-35.0 0.2 20.0 79.8 234 Gray, sandy SILT
qa B-17 5 8.0-10.0 0.0 65.7 34.3 NP | NP | 437 Brown, silty SAND [SM]
gl * | Shear Plane Bag 0.0-0.0 0.2 22.4 77.4 37 | 10 | 36.4 Gray, SILT with sand [ML]
§ GRAIN SIZE DISTRIBUTION Fort Washington, MD
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CLIENT KC) Technologies
PROJECT LOCATION _Fort Washington, MD

The Robert B. Balter Company

Geotechnical and Environmental Engineers
Materials and Construction Inspection and Testing
Telephone No. (410) 363-1555

www balterco.com

GRAIN SIZE DISTRIBUTION
TEST METHOD ASTM D422

PROJECT NAME _Piscataway Dr. Slope & Road Failures

PROJECT NUMBER
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Specimen ldentification

Classification
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@ | B-14, 571 @ 26.5' - 28.5',

Reddish Brown {4/4) LEAN CLAY(CL)
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%Gravel

%Sand

%Silt

%Clay
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CLIENT _KCI Technologies

The Roberl B. Balter Company
Geotechnical and Environmental Engineers
Matgrials and Construction Inspection and Testing
Telephone No. (410) 363-1555
www balterco.com

ATTEREERG LIMITS' RESULTS
TEST METHOD ASTM D4318

PROJECT NAME _Piscataway Dr. Slope & Road Faflures

PROJECT LOCATION _Fort Washingtor, MD PROJECT NUMBER DATE TESTED
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Specimen Identification LL] PL Pl |Fines | Classification
@ B-14, §7-1@ 26.5' - 28.5, 38 22 16| 100 | Reddish Brown (4/4) LEAN CLAY{CL)




DIRECT SHEAR TEST REPORT
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0.0 0.1 0.2 0.3 0.4 500 1000 1500 2000 2500 33600 A500 4000 4500
HORYZ. DEFORMATICN, in NORMAL STRESS, psf
Symbol O A [
Test No. 1 2 3
0.02 - ' I : { * l Sample No. ST-1 ST-1 ST-1
*\/x\"‘\ﬁs L Shape Circutar | Circular | Circular
0.07 e r ____________ ___________ L Bimension, in 2.5 ; 2.5 2.5
: : : Areq, in™2 4.9087 { 4.9087 | 4.9087
c i i ’ _ | Height, in 1 1 1
.= H s
= 004 2 | Water Content, 7% 2716 | 31.83 | 27.33
% : " | Dry Density, pef %5.567 | 91.019 | g7.189
3 Saturation, % 92.83 97.37 97.18
x
L : Void Ratio 0.80947 | 0.89988 | 0.77927
S. ; Consoi. Height, in 0.36025 | 0.97948 | 0.94706
& § Consal. Void Ratio 0.73755 | 0.8609 | 0.68508
= :
: Water Content, % 28.09 33.48 26.87
: 5 | Dry Density, pef 100.54 | 93.308 | 104.26
| =
: i | Saturation, % 108.06 108.70 113.01
1 i Veid Ratio 0.72003 | 0.85327 | 0.65865
0.08 o] Mormal Stress, psf 1996.6 | 999.8 | 3996.2
8.0 O'.1 0.2 0'3_ 04 Max. Shear Stress, psf 1371.3 + 761.14 | 1583.8
HORZ. DEFORMATION, in
Utt. Shear Stress, psf 1371.3 | 618.12 | 15318
Time to Failure, min 27.33t | 6.0034 | 14.003
Project: Piscataway Slope Failure Disp. Rate, in/min 0.01 6.01 0.0
Loeation: Ft. Washington, MD | Estimated Specific Gravity 2.77 2.77 2.77
Project Na.: 16570-0 Liquid Limit 38 28 38
Boring No.: B-14 Plastic Limit 22 22 22
Sample Type: Undisturbed Plasticity [ndex 16 16 16
Description: Reddish Brown {4/4) LEAN CLAY(CL)
Remarks: Sample Location: 16570-0 Piscataway Or. Slope & Read Foilures 8-14 / ST-1 26,5 - 285 - 1.0 7SF
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The Robert B. Balter Company

Geotechnical and Environmental Engineers
Materials and Construction Inspection and Testing

Telephone No. (410) 363-1555
www.balterco.com

CLIENT _KCI Technologies
PROJECT LOCATION Fort Washington, MD

PROJECT NUMBER

GRAIN SIZE DISTRIBUTION
TEST METHOD ASTM D422

PROJECT NAME _Piscataway Dr. Slope & Read Failures

DATE TESTED
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Materials and Construction inspection and Testing
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ATTERBERG LIMITS' RESULTS
TEST METHOD ASTM D4318

PROJECT NAME _Piscataway Dr. Slope & Road Failures

PROJECT LOCATION _Fort Washington, MD PROJECT NUMBER DATE TESTED
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DIRECT SHEAR TEST REPORT
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3.0 Q.1 0.2 0.3 0.4 500 1000 1300 2000 2300 30600 3500 4000 4500
HORZ. DEFORMATION, in NORMAL STRESS, psf
Symbol O A M
Test No. 1 2 3
0.02 S T B Sample No. ST-1 ST-1 ST-1
4 ' i : Shape Circular | Circular | Circular
Dimensian, in 2.5 2.5 25
Area, in"2 49087 | 4.9087 | 4.8087
c __1Height, in 1 1 1
o a
= 0.04 4 2| Water Content, % 34.73 | 31.78 | 27.92
= ] = { Dry Density, pef 86.859 | 93.014 | 96.304
= Saturation, % 97.09 | 102.47 | 97.22
% 0.05
B Void Ratio 0.99087 | 0.85914 | 0.79562
i i Consol. Height, in 0.97489 | 0.95793 { G.94724
@ 0.06 ~ ; Consol. Void Ratic 0.94088 | 0.78093 | 0.70089
] 5 i Water Content, % 36.22 | 31.04 | 26.93
C'O?m ______________________ r ___________ | E Bry Density, pef 90.207 | 98.626 | 104.16
; ‘ : it | Saturation, % 109.42 | 11413 | 112,99
] ; f : i Void Ratic 0.91698 | 0.75334 | 0.66026
0.04 p T Normal Stress, psf BYE.27 | 17985 | 3595.4
o 61 02 03 04 Max. Sheor Stress, psf | 772.26 | 754.78 | 2280.2
HORZ. DEFORMATICN, in
Ult. Shear Stress, psf 503.72 | 754.78 | 2175.4
Time to Failure, min 8.0034 | 27.162 12.003
Project: Piscataway Slope Failure Dizp. Rate, in/min 0.Mm 0.0t 0.01
Location: Ft. Washingtan, MD Estimated Specific Gravity 2.77 277 2.77
Project No.: 16570-0 Liguid Limit 40 40 40
Bering No.: 8-15 Flastic Limit 24 24 24
Sample Type: Undisturbed Piasticity Index 16 16 16

Description: Yellowish Red {4/6) LEAN CLAY{CL)

Remarks: Sample Location: 16570-0 Piscataway Dr

. Slope & Rooad Failures B-15 / ST-1 22.0 - 24.0 - 0.45 TSF

Fri, 16-MAY-2014 14:03:53



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

PN TR T I T S T R T IO T
I

] Max. Sheor L r B B
1ic = 0907 psi P -
1le =184 ‘ 7 A : i
5 i \ ............. ........................ -
F \ -
g ] } E -
S O DD mommes == SO NN (5 SRR S SRS SRS F e L
] } j :
5 10 15 20 25 30 35
p’, psi
Symbol @ A
Sample No. ST~1 ST-1
30 P WO PRI DT
: : ; Test No. [ 2
| - Depth dog 23232 238
25 e | Toiameter, in 282 | 2867
] : : ] Height, in 557 | 5.775
G | Water Content, % 331 328
— 2 T r ----------- F E Dry Density, pcf 90.73 B89.26
& - Saturation, % 1043 | 99.6
% ' ' Void Ratio 0.858 | 0.888
E’U:) . | Water Content, % 34.4 33.0
3 % Dry Density, pcf B7.4 89.03
= o | Saturation, % 100.0 § 160.0
& £ [ Void Ratio 0823 | 0.892
© lBack Press., psi 54. 83.98
Ver. Eff. Cons. Stress, psi 10.35 20.84
Shear Strength, psi 4082 7.462
! : Strain at Failure, 7% 9 4.49
] - [Strein Rate, %/min 003 | 003
5 , | N — i , 8-Vaiue 0.95 0.35
a 5 10 15 20 | Estimected Specific Grovity 2.7 2.7
VERTICAL STRAIN, % Liauid Limit 0 prs
Plastic Limit 24 24
Project: Piscataway Slope Failure : v §o— ] i B
Locotion: Ft. Washington, MD ' ‘ ; \
Project No. 16570-0 ] §
Boring No.: B-15 ‘ :
Sample Type: Undisturbed : i 5

Description: Color: Yellowish Red (4/6) LEAN CLAY{CL)

Remarks: Sampte Location: 16570-0 Piscataway Dr. Siape & Road Faiiure B-15 / ST-1 - 22.0" -

24

Fri, 16-MAY-2014 13:59:52

Phase colculations based on start of test

« Saturotion is set to 100% for ohase calculations.

SUR I




GRAIN SIZE 18570-0 PISCATAWAY SLOPE FAILURE GPJ MTA REDLINE.GDT 5/20/14

The Robert 8, Baiter Company

Geotechnical and Environmental Engineers
Materials and Construction Inspection and Testing

Telephone No. (410) 363-1555
www. baiterco.com

CLIENT KCI Technologies
PROJECT LOCATION _Fort Washingten, MD

GRAIN SIZE DISTRIBUTION
TEST METHOD ASTM D422

PROJECT NAME _Piscataway Dr. Slope & Road Failures

PROJECT NUMBER

DATE TESTED

100
95

90

85

80

75

70

65

40

PERCENT FINER BY WEIGHT
<)
=)

35

30

25

20

15

10

U.S. SIEVE OPENING IN INCHES

f

U.5. SIEVE NUMBERS

HYDROMETER

6 4 3 215 134 4238 3 ‘ 6 810 1416 20 30 4

~F

T

|
0 50 60 100 140 200
| B

100 10

GRAIN SIZE IN MILLIMETERS

1 0.1

0.01

0.001

GRAVEL

SAND

coarse fine

COBBLES |

coarse l

medium I fine

SILT OR CLAY

Specimen Identification

Classification

LL

PL

Pl

Cc | Cu

® | B3, ST-1 @220 - 240,

Very Dark Grayish Brown (3/2) SILT with SAND{ML}

48

30

18

Specimen ldentification D100

D60

D30 D10

% Gravel

%Sand

%Silt

Y%Clay

B-13, ST-1@22.0° - 24.0°, 4.75

0.0

223

7.7




ATTERBERG LIMITS 16570-0 PISCATAWAY SLOPE FAILURE.GPJ MTA REDLINE.GDT 5/20/14

CLIENT KC! Technologies

The Robert B, Baiter Company
Geotechnical and Environmental Engineers
Materials and Construction Inspection and Testing
Telephone No. (410) 363-1555
www.balterco.com

ATTERBERG LIMITS' RESULTS
TEST METHOD ASTM D4318

PROJECT NAME Piscataway Dr. Slope & Road Failures

PROJECT LOCATION _Fort Washington, MD PROJECT NUMBER DATE TESTED
60 //
50 %
P /
L
A yd
5 40
T /
|
C /
130 P
¥ /
|
N Pd
b 20 /.
E
X /
10
7T @@
0
0 20 40 80 80 100
LIQUID LIMIT
Specimen Identification LL| PL Pl [Fines : Classification
@ B13, ST-1 @ 22.0' - 24.0', 48 30 18 78 | Very Dark Grayish Brown (3/2} SILT with SAND(ML)




DIRECT SHEAR TEST REPORT

) 5000 ! 1. t 3 i 1 ! i E 3 i: L ! 1 E b ! ) !
; 1 | ¢ = 997 psf : § -
4000 =f - dooene Froeee ~ g o= 203 -
) L 4 jteng = 058 : § i
. i : i : o
0 I R E LR e R R S REEREE e et
e | : s - : : |
o f :; I St I
& N SRR SN S N S A S -
= 1y ! H ' T : H
) v : : ; : ' :
¥ | A R A R
w! ; ; ; ; : :
T : : ! J : H
» N R e A oo Frrrmesrr s B
~1000 R e ST B s S S S SN S
-0.1 0.0 0.1 0.2 Q.3 1000 1500 2000 2500 3000 3500 4000 4500 5000
HORZ. DEFORMATION, in NORMAL STRESS, paf
Symbol O A (1
Test No. 1 2 3
0.01 . l — Sample No. ST-1 ST-1 571
: Shape Circular | Circular | Gircuiar
Dimension, in 2.5 2.5 25
; ; Area, in2 4.9087 | 4.9087 | 4.3087
C ] ; § i _ | Height, in 1 1 1
v H H [}
= 0.03 : 2 | Water Centent, % 3655 | 35.18 35.28
2 1 : I ~ [ Ory Density, pef 84.415 | 85.765 | 84.725
= } Saturation, % 96.54 | 95.80 | 93.86
B 0.04 ~f-eeeeeeees A . .
i ; Void Ratio 1.0485 | 1.0163 ! 1.041
ﬁ : Gonsol. Height, in 0.97957 | 0.96906 | 0.95582
& : Consal, Void Ratio 1.0067 | 0.95389 | 0.95085
= H
: Water Content, % 3723 | 3620 | 36.07
G| Dty Density, pef 85.539 | 88.581 | BY.946
: i | Saturation, % 100.96 | 105.33 | 108.3¢
1 é I Void Ratio 1.0216 | 0.95216 | 0.92255
0.07 T Normal Stress, psf 1002,8 | 2001.1 | 3996.2
-+ 0o 01 0z 03 Max. Shear Stress, psf | 1542.9 | 2146.8 | 3232
HORZ. DEFORMATION, in
Ult. Shear Stress, psf 932.75 | 1836.6 | 26521
Time to Failure, min 6.0034 | 65,0035 | 8.0033
Project: Piscataway Slope Failure Disp. Rate, in/min 0.1 0.01 0.0t
Lecation: Ft. Washington, MD Estimated Specific Gravity 2.77 277 2.77
Project No.: 16570-0 Liquid Limit 48 48 48
Baring No.: B-13 Ptastic Limit 30 30 30
Sample Type: Undisturbed Plasticity Index 18 18 18

Description: Very Dark Grayish Brown (3/2) SILT with SAND{ML)

Remarks: Sample Location: 16570-0 Piscataway Dr. Siope & Road Failures B-13/ ST-1 22.0' - 24.00 - 0.50 TSF

Fri, 16-MAY-2014 14:06:20



CONSOLIDATION TEST DATA

SUMMARY REPORT
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Description: Color: Very Dark Grayish Brown (3/2) SILT with SAND(ML)

Remarks: ASTM D2435. Location: B-13 / ST-1 (22.0° - 24.0’) 64 TSF

Wed, 21-MAY-2014 16:45:53



CONSOLIDATION TEST DATA

SUMMARY REPORT
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Description: Color: Very Dark Grayish Brown (3/2) SILT with SAND(ML)

Remarks: ASTM D2435. Location: B-13 / ST-1 (22.0° - 24.0’) 64 TSF

Wed, 21-MAY-2014 16:45:53



GRAIN SIZE 168570-0 PISCATAWAY SLOPE FAILURE.GPJ MTA REDLINE.GDT 5/20/14

The Robert B. Balter Company
Geotechnical and Environmental Engineers

Materials and Construction Inspection and Testing
Telephone No. (410} 363-15655

www . balterco.com

CLIENT _KCI Technologies
PROJECT LOCATION _Fort Washington, MD

GRAIN SIZE DISTRIBUTION
TEST METHOD ASTM D422

PROJECT NAME Piscataway Dr. Slope & Road Failures

PROJECT NUMBER

DATE TESTED

PERCENT FINER BY WEIGHT

100
95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

U.8. SIEVE CPENING IN INCHES i
215 134 1238 3 4 86

U.S. SIEVE NUMBERS

200

HYDROMETER

6 4.3
| 3

810 14186 30 t‘lia 50 60100 140
AR ; TeT¢TTe

100

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

GRAVEL

SAND

COBBLES

coarse j fine

coarsei medium | fine

SIL.T OR CLAY

Specimen tdentification

Classification

LL

PL | PI

Cc | Cu

8-13, §T-2 @284 - 30.0',

Weak Red (4/4) LEAN CLAY(CL)

39

25 | 14

Specimen Identification D100

D60

D30 P10

%Gravel

%Sand

%Silt

%Clay

B-13, ST-2 @ 28.0' - 30.0",

0.0

0.5

99.5




The Robert B. Balter Company ATTERBERG LIMITS' RESULTS

Geotechnical and Environmental Engineers

Materials and Construction inspection and Testing TEST METHOD ASTM D4318

Telephone No. (410) 363-1555
www . balterco.com

CLIENT _KCI! Technologies PROJECT NAME _Piscataway Dr. Slope & Road Failures
PROJECT LOCATION _Fort Washington, MD PROJECT NUMBER DATE TESTED
60 //
50 ~
P /
L
A e
S 40
T e
|
c /
L 30 -
v /
|
N 20 P
D
E
X
10
T @ ®
0
0 20 40 60 80 100
LIQUID LIMIT
Specimen ldentification LL| PL Pl [Fines | Classification
@ B-13, ST-2 @ 28.0' - 30.0', 39 25 14 100 | Weak Red {4/4) LEAN CLAY(CL})

ATTERBERG LIMITS 18570-0 PISCATAWAY SLOPE FAILURE.GPJ MTA REDLINE GDT 5/26/14




DIRECT SHEAR TEST REPORT

3500 1 ! 1 I 1 { i 1 I i I 1 ! 1 ! J. I | I 1 i: 1
5 : R T =
a. ; H
a ;‘ Lo -
7] : L :
Lid H 4 :
x : e L
= : ' i
(7 : :
o : ; L
<< : :
Ll : :
il : : :
n e IR e I
500 T ; T 1 T i T T i T i T i T T T i T |: T i T
0.1 0.0 Q.1 0.2 ¢.3 1000 1800 2000 2500 3000 3500 4000 4500 5000
HORZ. DEFORMATION, in NORMAL. STRESS, psf
Symbol o A [N
Test No. 1 2 3
0.02 b L Sample No.. sT-2 | sT-2 | sT-2
\@ |Shape .| Gircular | Girculor | Cireular |
| Dimension, in 2.5 25 25 o
|-Area, .in2 4.9087 | 49087 | 4.9087 .
- __|Height, in ‘ 1 I 1 ‘
= =]
P 12 1 Water Content, % 31.82 30.48 31.46
% | 7 [Ory Density, pcf | Ba.487 | 9t.721 | B9.288
= | Saturation, % 94.48 | 95.41 93.05
o —~ RS -
b Void Ratio 0.83284 | £.88494 1 0.93671
S | Conscl. Height, in 6.97823 | 0.96713 0.83517.
; Cansal. Void Ratio 10.88077 1 0.82288 | 0.81116
! ! { Water Content, % 3410 $52.81 1 3110 |
0.12 H | Dry Density, pct 92.082 | 95.882 | 87.831
I T~ OSSN T foonnananns beeene - 2 )
: : | e | Saturation, % 107.59 11035 | 112,23 .
| i : ] Void Ratio 0.87794 | 0.80352 | 0.7675%
0.14 e Normal Stress, psf 1097.4 | 2197.8 | 43926 .
o100 o1 02 03 Max. Shear Stress, psf | 873.95 | 1457.1 | 2259.6
HORZ. DEFQORMATION, in
Ult. Shear Stress, psf 688.04 | 10821 1860.7 .
1 Time to Faiture, min 10.003 | B8.8033 | 14.003
Project: Piscataway Slope Failure Disp. Rate, in/min 0.01 0.01 0.01
1 Location: Ft. Washington, MD Estimated Specific Gravity 2.77 2.77 2.77
Froject No.: 16570-0 Liquid Limit 39 39 39
Baring No.: B-13 Plastic Limit 25 25 25
Sample Type: Undisturbed Plasticity Index 14 14 14

Description: Dark Reddish Brown

Rernarks: Sample Location: 16570-0 Piscataway Dr. Slope & Road Failures B-13/ ST-2 28.0° - 30.0" - Q.55 TSF

Sat, 17-MAY~2014 10:47:32



GRAIN SIZE 18570-0 PISCATAWAY SLOPE FAILURE GPJ MTA REDLINE GDT 5/20/14

www . balterco.com

CLIENT

KCI Technologies

The Robert B. Balter Company
Geotechnical and Environmental Engineers

Materials and Construction Inspection and Testing
Telephone No. (410) 363-1555

PROJECT LOCATION _Fori Washington, MD

GRAIN SIZE DISTRIBUTION
TEST METHOD ASTM D422

PROJECT NAME _Piscataway Dr, Slope & Road Failures

PROJECT NUMBER

DATE TESTED

100
95

90

85

80

75

70

65

60

55

50

a5

40

PERCENT FINER BY WEIGHT

30

25

20

15

10

U.S. SIEVE OPENING IN INCHES

U.S. SIEVE NUMBERS |
810 1416 20 30 40 50 60 100140200

RYDROMETER

6 4 3
| R

215 134 12

3 486
NI"“‘-J‘

E

EEﬂ‘

T

%
=

‘\

100

1

GRAIN SIZE IN MILLIMETERS

0.1

0.04

0.001%

GRAVEL

SAND

COBBLES

coarse

I fine

coarse |

medium

| fine

SILT OR CLAY

Specimen ldentification

Classification

LL

PL | PI

Cc | Cu

® | B-13,5-2@2.0°- 4.0,

Strong Brown (5/8) LEAN CLAY with SAND{CL)

35

17 | 18

Specimen Identification

D100

D60

30

D10

Y% Gravel

%Sand

%Silt

%Clay

® | B-13,5-2@2.0'- 4.0

9.5

1.3

25.7

73.0




The Robert B. Balter Company ATTERBERG LIIWITS' RESULTS

Geotechnical and Environmental Engineers

Materials and Construction inspection and Testing TEST METHOD ASTM D4318

Telephone No. (410) 363-1555
www . Dalterco.com

CLIENT KCI Technologies PROJECT NAME Piscataway Dr. Slope & Road Failures
PROJECT LOCATION _Fort Washington, MD PROJECT NUMBER DATE TESTED
60 //
50 %
p /
L
A yd
3 40
T /
:
¢ /
T30 -
v /
' s
N
D 20 ®
E
X /
10
7T @@
0
0 20 40 80 80 100
LIQUID LIMIT
Specimen |dentification LL PL Pl |Fines | Classification
®|B-13,8-2@2.0-4.0, 35 17 18 73 | Strong Brown {5/8) LEAN GLAY with SAND{CL}

ATTERBERG LIMITS 16570-0 PISCATAWAY SLOPE FAILURE.GPJ MTA REDLINE.GDY 5/20/14




GRAIN SIZE 16570-0 PISCATAWAY SLOPE FAILURE.GPJ MTA REDLINE.GDT 5/20/14

www.balterco.com

The Robert 8. Balter Company
Geotechnical and Environmental Engineers

Materials and Construction Inspection and Testing
Telephone No. (410) 363-1555

GRAIN SIZE DISTRIBUTION

TEST METHOD ASTM D422

CLIENT _KCl Technologies PROJECT NAME Piscalaway Dr. Slope & Road Failures
PROJECT LOCATION _Fort Washington, MD PROJECT NUMBER DATE TESTED
1.5, SIEVE CPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 144 11298 3 6 810 1416 20 30 40 50 60 100 140200
100 \ ; TTT T T T ‘T“-LN 1 : :
95 ‘\ : :
90 : j
85 : :
80 \ j
75 \ :
70 : f
- 65
5 :
o o0 :
2 :
> 55 :
[1e} :
i \ :
w 50 :
i :
=45 :
=z, :
W :
v 40 .
ud N
0. :
35 :
30 :
25 i
20 '
15
10
5
0 : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - - - SILT OR CLAY
coarse 1 fine coarse | medium ; fine
Specimen Identification Classification L |PL Pl Cc| Cu
® | B2, S5 @ 1007 - 120, Pale Brown {6/3) SILTY SAND(SM} NP | NP | NP
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
@ B-13,5-6 @ 10.0- 120, 475 0.269 0.098 0.0 76.0 24.0




The Robert B. Balter Company ATTERBERG LIMITS' RESULTS

Geotechnical and Environmental Engineers

Materials and Construction inspection and Testing TEST METHOD ASTM D4318

Tetephone No. (410) 363-1555
www . balterco.com

CLIENT KCI Technologies PROJECT NAME _Piscalaway Dr. Slope & Road Failures
PROJECT LOCATION _Fort Washington, MD PROJECT NUMBER DATE TESTED
60 //
50 %
p /
L
A yd
S 40
T v
I
C /
130 -
v /
|
N 20 Pd
D
E
X /
10
7l @@
08 20 40 60 80 100
LIQUID LIMIT
Specimen ldentification LL} PL P1Fines | Classification
®| B-13, 5-6 @ 10.0'- 12.0°, NP NP NP 24 | Pale Brown (6/3) SILTY SAND{SM)

ATTERBERG LIMITS 18570-0 PISCATAWAY SLOPE FAILURE.GPJ MTA REDLINE.GDT 520114




GRAIN SIZE 16570-0 PISCATAWAY SLOPE FAILURE.GPJ MTA REDLINE.GDT 520114

The Robert B. Balter Company
Geotechnical and Environmental Engineers

Materials and Construction Inspection and Testing
Telephone No. (410) 363-1555

www.balterco.com

CLIENT _KCI Technologies
PROJECT LOCATION _Fort Washingten, MD

GRAIN SIZE DISTRIBUTION
TEST METHOD ASTM D422

PROJECT NAME _Piscataway Dr, Slope & Read Failures

PROJECT NUMBER

DATE TESTED
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PERCENT FINER BY WEIGHT
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U.S. SIEVE OPENING IN INCHES

U.8. SIEVE NUMBERS

|
810 1416 20 30 40 50 60 100 140 200

HYDROMETER

6 4 3
| R

i [

215 \3!4 17238 3 4 6

N 1T

100

10

1 0.

GRAIN SIZE IN MiLLIMETERS

1

0.01

G.001

GRAVEL

SAND

COBBLES

coarse 1 fine

coarsel medium [ fine

SILT OR CLAY

Specimen ldentification

Classification

LL

PL

Pl { Cc | Cu

® | B-14,S5-5@8.0"-10.0°,

Reddish Yellow (6/8) CLAYEY GRAVEL with SAND{GC)

34

15

19

Specimen ldentification D100

D60

D30 D10

%Gravel

%Sand

Y%Silt %Clay

® | B-14,3-5@8.0'- 10.0,

25

3.186

36.1

30.4

336




I Robert B, Baller Company ATTERBERG LIMITS' RESULTS
eolgchnical ar nvircnmenta ngineers

Materiais and Construction Inspection and Testing TEST METHOD ASTM D4318

Telephone No. {410) 363-1555
www baltercc.com

CLIENT _KCI Technologies PROJECT NAME _Piscataway Dr. Slope & Road Failures
PROJECT LOCATION _Fort Washington, MD PROJECT NUMBER DATE TESTED
80 //
50 A
p /
L
A pd
) 40
T /
I
c /
T 30 -
¥ /
' Y
N
D 20 ®
E
X /
10
71 @@
0
0 20 40 60 80 100
LIQUID LiMIT
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LABORATORY TESTING

Natural Moisture Content

The natural moisture content of selected samples was determined in accordance with ASTM D 2216. The
moisture content of the soil is the ratio, expressed as a percentage, of the weight of water in a given mass of
soil to the weight of the soil particles. The results are summarized in the table following this section of the

report.

Grain Size Distribution

Grain size tests were performed on representative soil samples. The samples were washed over a U. S.
standard No. 200 sieve to remove the fines (particles finer than a No. 200 mesh sieve). The samples were
then dried and sieved through a standard set of nested sieves. This test was performed in a manner similar
to that described be ASTM D 1140. The results are presented as percent finer by weight versus particle

size curves on the attached Grain Size Distribution sheets.

Soil Plasticity

Representative samples of the site soils were selected for Atterberg Limits testing to determine their soil
plasticity characteristics. The soil's Plasticity Index (PI) is representative of this characteristic and is
bracketed by the Liquid Limit (LL) and the Plastic Limit (PL). These characteristics are determined in
accordance with ASTM D 4318. The LL is the moisture content at which the soil will flow as a heavy
viscous fluid. The PL is the moisture content at which the soil begins to lose its plasticity. The data
obtained are presented on the attached Grain Size Distribution sheets and summarized in the table

following this section of the report.

Certain soils swell and shrink with increases and decreases in soil moisture. The PI is related to this
potential volume change ability. When such volume changes occur in soils confined beneath foundations,
floor slabs and pavements, structural deformations can be produced. Past experience has shown that soils
having a Pl of less than 30 are only slightly susceptible to volume changes. Soils having a Pl greater than
50 are generally very susceptible to this volume changes. Soils with a Pl between these limits have
moderate volume change potential. The soils tested at this site are moderately susceptible to volume

change.



Percent Fines

The percentage of fine-grained particles present in selected samples was determined by passing the
samples through a No. 200 mesh sieve. The percent by weight passing the sieve is the percentage of fines
or portion of the sample in the silt and clay size range. This test was conducted in accordance with ASTM

D 1140. The results are shown on the attached Grain Size Distribution sheets.

Direct Shear (DS) Test

The consolidated drained strength properties of the selected samples were determined in general
accordance with ASTM 3080. The results of the Modified Procter test were utilized in compacting the test
samples to the desired density and moisture content for the Direct Shear test. The test method is generally
performed in following steps:
1. Place the test specimen in the direct shear device.
2. Apply a predetermined stress, providing for wetting or draining of the test specimen.
3. Consolidate the specimen under normal stress.
4. Unlock the frames that hold the specimen.
5. Displace one frame horizontally with respect to the other at a constant rate of shearing
deformation and measure the shearing force and horizontal displacements as the specimen is
sheared.

6. Plot the shear stress at failure as a function of normal stress termed as “Mohr-Coulomb diagram”.

A series of such tests at different normal stresses are performed and Mohr-Coulomb diagrams drawn.
A failure envelope is drawn with the help of these diagrams and effective stress shearing strength
parameters, cohesion (¢’) and internal friction angle (¢’) determined. The results of direct shear tests

are summarized in the table following this section.
Triaxial Shear

Undisturbed samples are extruded from their sampling tubes for triaxial shear testing. The sections are
then trimmed into cylinders 2.4 inches in diameter and encased in rubber membranes. Each is then
placed in a compression chamber and confined by all-around water pressure. An increasing axial load is
then applied until the sample failed in shear. The test results are presented in the form of Stress-Strain

Curves and Mohr Diagrams on the accompanying Triaxial Shear Test sheets.



Consolidation

A single section of the undisturbed sample is extruded from its sampling tube for consolidation testing.
The sample is then trimmed into a disc 2.4 inches in diameter and 1-inch thick. The disc is confined in a
stainless steel ring and sandwiched between porous plates. It is then subjected to incrementally increasing
vertical loads and the resulting deformations measured with a micrometer dial gauge. The test results are
presented in the form of a pressure versus percent strain curve on the accompanying consolidation test

sheet.
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o
- %, SCATAWAY DRIVE
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<CONTR. NO >
PISCATAWAY DRIVE
STA. 36 +00.00

CURVE DATA
CURVE DELTA Dc RADIUS TANGENT LENGTH EXTERNAL
PISC-1 23°42'04.96" 19°05'54,94" 300.0000° 62.9503" 124.1001" 6.5334
PISC-2 35°2748.56" 19°05'54.94" 300.0000° 95.9254° 185.6864' 14.9630"
PISC-3 17°20'47.70° 14° 41'28.41" 390.0000 115.0324" 223.7210" 16.6109"
PISC-4 22°0233.23" 16°27'33.821" 348.1038" 57.2042" 113.5331" 4.3380°
PISC-5 44°35'22.67 19°05'54,94" 300.0000° 123.0073" 233.4708" 24.2388
LOCATION CURVE STATION NORTH EAST BEARING
POT  20+00.00 376,006.4903 1,312,449.6269 N57°47'50.00"E
PC 21+09.99 376,065.1084 1,312,542.7008
PISC-! PI 21+72.95 376,098.6557 1,312,595.9673
PT 22+34.09 376,150.7849 1,312,631.2559
PC 26+95.88 376,533.1885 1,312,890.1222 N34°05'45.04"E
PI 27+91.80 376,612.6244 1.312,943.8959
PISCATAWAY PISC-2 PT 28+81.56 376,646.125| 1,313,033.7813
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PC 32+05.8 376,759.365! 1,313,337.6144 N69°33'33.60°E
PI 32+63.02 376,779.3430 1,313,391.2167 DEPARTMENT OF PUBUC WORKS
PISC-3 PT 33+19.35 376,814.3937 1,313,436.4246 AND TRANSPORTAHON
PRINCE GEORGE’S COUNTY, MARYLAND
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biCd PI 33+87.15 376,855.936! 1,313,490.0054 ——
PT 34+53.27 376,914.5506 1,313,524.0790 SCALE: I' = 100" GEOMETRIC LAYOUT SHEET
PC 35+68.11 377,013.8360 1,313,581.7953 N30°10°12.6T'E ﬂ fl\f\’t’l’/"“ REVISIONS SCALE: I" = 100 DWe. 4 0OF 8
PI 36+91.12 377,120.1803 1,313,643.6151 _._ SciENTISTS APPROVED
PISC-5 PT 38+01.58 377,239.3126 1,313,612.9840 $76°19°25'E —— évl(';;llaiﬂmvAri,fy\mrm DATE FOR DARRELL 8. WOBLEY, DRECTOR
— DESIGNED: DKH CONTRACT NO.
K CT &5 ORAWN: 66D XK
POT 38+76.35 377,311.7291 1,313,594.3644 Trreprione: (410) 316-7800 CHECKED: KTB ROAD NO. JOB NO.
[ECHNOLOGIES 0o APPROVED:
FILE NO.
CHIEF, DIV. OF HIGHWAYS & BRIDGES DATE
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