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Geotechnical Design Narrative

1. Introduction

The Pearce Creek Confined Disposal Facility (CDF), operated by the U.S. Army Corps of
Engineers, Philadelphia District, is located in Cecil County, Maryland along the eastern shore of
the Chesapeake Bay, south of the Chesapeake and Delaware (C&D) Canal. The facility was
constructed at the confluence of Pearce Creek and the Elk River. The Pearce Creek CDF is one
of several CDFs used to contain materials resulting from periodic dredging to maintain navigable

depths in the C&D canal, Elk River and Chesapeake Bay as shown in Figure 1.

Figure 1 — Site Map

In an effort to obtain a “Water Quality Permit” to place dredged materials within the CDF,
several studies were conducted to determine the extent of the connection between groundwater

quality within the CDF and the surrounding communities. Based on these studies, it was



determined that a liner system would be installed within the CDF to isolate newly placed
dredged material from the underlying aquifer. In conjunction with this liner placement, other
aspects of the CDF will be improved prior to resuming dredged material placement operations at

the Pearce Creek CDF. These improvements include:

Clearing and grubbing of existing vegetation within the interior of the CDF
Grading of the existing perimeter dikes to elevation of 50 ft NAVD88
Relocation of the existing sluice and associated outlet works

Re-grading the interior of the CDF to accommodate the outlet works relocation
Installation of an impervious liner system

2. Proposed Alterations

The existing containment dike varies in elevation from 43 to 50 feet NAVD88. The interior
topography is currently sloped to drain to the southeast towards the existing sluice (Figure 2).
Drainage ditches along the outer perimeter of the CDF are sloped to drain stormwater runoff
from the containment dike to Pearce Creek Lake.
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Figure 2 — Pre Construction Grades



As part of the improvements being implemented at the Pearce Creek CDF, the location of the
sluice and associated piping is being relocated. This modification will relocate the sluice from
the southeast corner of the CDF to the north, adjacent to the Elk River (Figure 3). The liner
system and interior topographic contours will be graded to allow positive drainage to the new
sluice location resulting in cuts of up to 18 feet and fills on the order of 10 feet. Water resulting
from dredge disposal operations and stormwater falling within the 260 acre containment will
flow out of the new sluice, through 4, 36-inch diameter outflow pipes, and discharge to the Elk

River over an improved riprap outlet.
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Figure 3 — Post-Construction Grading

3. Subsurface Conditions

Numerous geotechnical and groundwater studies have been conducted in the past within the
Pearce Creek CDF project limits. These reports included a 1988 field investigation performed
by Urban Engineers, Inc. (UEI), a 1996 report titled “Subsurface Investigation, Pearce Creek
Disposal Area” prepared by Black & Veatch Special Projects Corporation (B&VSPC), a 1996
USACE generated report titled “Phase Il Report, Pearce Creek Disposal Area, Groundwater



Investigation”, a 1997 report prepared by Woodward-Clyde Consultants (Woodward-Clyde)
titled “Final Laboratory Test Results”, a 1999 feasibility study performed by Duffield Associates
(Duffield) titled “Long Term Life Cycle Evaluation of Pearce Creek Dredged Material
Containment Area”, a 2009 report performed by EA Engineering, Sciences and Technology, Inc.
(EA) titled “Sampling Report for Soil Sampling at Pearce Creek Dredged Material Containment
Area”, and a 2013 report prepared by Kleinfelder titled “Subsurface Exploration Report, Pearce
Creek Confined Disposal Facility”.

In general, the subsurface soils underlying the CDF are comprised of dredged materials underlain
by natural localized tidal marsh deposits and interlayered sand and clay strata. The dredged
material is typically about 25 to 35 feet in thickness extending from the ground surface (ranging
from about elevation (EL) +40 to +30) to about EL 0, with localized deposits extending to about
EL -10. Very localized tidal marsh deposits ranging from 5 to 20 feet in thickness were
encountered below the dredged materials and typically consisted of fibrous and fine grained peat
(PT), organic silt (OL), and organic clay (OH). The dredged materials and/or locally
encountered tidal marsh is underlain by an “upper” sand strata extending to EL -20 to -90
depending on location. The upper sands are underlain by variable thickness of interlayered clay
and sand strata extending to the maximum depths explored to about EL -170 feet. Groundwater
levels generally range from approximately EL +10 to +2, with localized perched water levels as
high as EL +18. Boring logs and approximate subsurface soil profiles developed for the analyses
are presented in Appendix A.

4. Soil Parameters

Geotechnical design parameters were based on the available existing field and laboratory test
data obtained from the aforementioned studies. A summary of the laboratory test results is
presented in Appendix B. The soil parameters presented in Table 1 are the values used in the
settlement analyses. A discussion regarding selection of these values is provided in the

following paragraphs.



Table 1. Soil Properties

Total Standard
Unit Penetration
Material | Weight Consolidation Parameters Values
Lower Upper
y(pch) | Cc C, | OCR | C, (ft’/day) Limit Limit
Dredged 0 5
Material 110 | 0.25 | 0.0025 1 15
Tidal Marsh 105 | 0.25 | 0.0025 1 1.5 0 5
Upper 15 30
Sands 110 N/A| N/A | N/A N/A
Upper Clays | 110 |0.18 | 0.0018 1 15 10 20
Intermediate 40 75
Sands 115 N/A| N/A | N/A N/A
Intermediate 20 40
Clays 120 | 0.15 | 0.0015 1 1.5
Lower 75 100
Sands 120 N/A| N/A | N/A N/A
Lower 40 100
Clays 125 0.1 | 0.001 1 1.5

4.1  Total Unit Weights

Total unit weights were plotted from laboratory data provided in the various reports for
summarized in Appendix B. Considerable scatter was evident in the unit weights, which ranged
from about 98 pcf to 138 pcf. Water content data was also plotted, indicating a range from about
16% to 109%. However, when considering material type, the total unit weight for the dredged
material ranged from 100 to 132 pcf, 100 pcf to 125 for the tidal marsh material; 100 pcf to 138
pcf for the natural clay/silts; and 97 pcf to 120 pcf for the natural sands.

4.2 Consolidation Parameters

4.2.1 Compression Ratio, C,

Compression ratio, C/, <CC’ = Cc/l n e()) values were plotted from laboratory data provided in

the various reports. Considerable scatter was evident in the values, which ranged from about
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0.08 to 0.28. These values corresponded with samples obtained at elevations ranging from about
+18 ft to +35 ft, thus indicating that they were representative of the dredged materials only. In

the interest of being conservative, a value of 0.25 was selected for the dredged materials.

In the absence of applicable testing data, the tidal marsh strata was characterized by guidance
provided in DM7-1, which reports such soils as having C/ values that range from 0.1 to 0.25. A

value of 0.25 was selected in an effort to be conservative.

To arrive at a compression ratio value for the natural clays, Skempton’s approximation for the
consolidation index of clay based on liquid limit data, which states €, = 0.009(LL — 10), was
used. With liquid limits ranging from 25% to 80%, C,. ranged from 0.135 to 0.63. An initial
void ratio of 1.5, based on guidance provided in NAVFAC DM-7.1, was used to convert these C,
(compression index) values toC/ (compression ratio). Thus C/ ranging from 0.06 to 0.25 was
obtained. Based on the relatively high STP values, €/ of 0.10 to 0.18 were selected, with values

decreasing with depth.
4.2.2 Coefficient of Secondary Compression, C,

Coefficients of secondary compression were obtained by applying the relationship

% = 0.01to 0.085, which is provided in EM 1110-1-1904. Thus, C, ranging from 0.0010 to

c

0.0025 were selected for all compressible materials, with C, decreasing with depth. For the

purposes of converting C, to C,, (C(; = 13’; ) , a value of 0 was selected for e in the interest of
f

conservatism.
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4.2.3 Overconsolidation Ratio, OCR

For the purpose of this design, all compressible materials were considered to be normally
consolidated. The DMT data provided by Duffield, though highly variable, suggests that the
average OCR value for the dredged materials is about 1. As there is no available OCR data at
depths below the dredged materials, an OCR of 1 was selected. Conceptually this value is
reasonable, as a pre-consolidation stress exceeding the in-situ stresses at depths greater than 50

feet or more is unlikely.

4.2.4 Coefficient of Consolidation, C,,

Coefficients of consolidation were plotted from laboratory data provided in the various reports
for undisturbed samples; refer to Appendix B. For a loading condition of 4000 psf, a C,, of 1.5

ft?/day was selected.

4.3  Standard Penetration Testing

Standard Penetration Testing (SPT) was performed in several of the borings advanced within the
CDF. The SPT N value of the dredged materials and the tidal marsh area generally ranged from
0 to 5 blows, indicating very soft to medium stiff soils.

The sand layers exhibited a wide range of N values, with generally increasing values with depth.
When breaking the sands into three general strata, an upper, intermediate and lower region, the
range of N values narrowed, with 15 to 30 blows characterizing the upper sands, 40 to 75 blows
characterizing the intermediate sands, and 75 to 100 blows characterizing the lower sands.

The same trend is true of the clays. When breaking the clays into three general strata, an upper,
intermediate and lower region, the range of N values narrowed, with 10 to 20 blows
characterizing the upper clays, 20 to 40 blows characterizing the intermediate clays, and 40 to

100 blows characterizing the lower clays.
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5. Settlement

Settlement under load can be classified according to two major types: immediate, or elastic,
settlement and two phases of consolidation settlement, primary and secondary. Elastic
settlement takes place during or immediately after the application of the load where as
consolidation settlement is time dependant and takes place as the result of the extrusion of the
pore pressure being removed from the saturated clayey soils. Typically, immediate or elastic
settlement occurs in granular soils (i.e. sands) and consolidation settlement is attributed to

cohesive materials such as silts and clay.

To evaluate the settlement of the proposed liner under the loading imposed by future placement
of dredged materials, dike raisings, etc. the immediate settlement of the underlying natural sands
and consolidation settlement of the dredged material, tidal marsh and natural silt/clay deposits
was calculated. The materials underlying the liner expected to contribute the majority of the
settlement beneath the proposed liner system are comprised of the soft, compressible, dredged
materials. In general, the expected elastic or immediate settlement of the natural sands and
consolidation of the stiff to hard natural clayey soils are expected to contribute little to the
overall settlement over the life of the liner system.

Estimates for immediate settlement were performed using Schmertmann’s method for calculating
immediate settlements. Consolidation for primary and secondary analyses was performed
following procedures outlined in EM 1110-1-1904. Settlement calculations were performed by
developing an excel spreadsheet that utilizes the Schmertmann and consolidation settlement
theory which is detailed in Appendix C. The input and output data from the excel spreadsheet

analyses is also included in Appendix C.

Due to the high variability in the strata thicknesses, it is expected that the magnitude of
computed overall settlement could vary significantly. To conservatively account for the
potential of large differential settlement, computations assuming variations of stratum
thicknesses were performed to develop a “most” and “least” case basis for settlement of the
dredged materials and natural soils. These scenarios were developed by inspecting several cross
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section subsurface soil profiles and determining areas that resulted in these extreme values.
Settlement calculations assumed a potentially compressible zone to depths of approximately 170
feet deep, corresponding to about elevation -130 ft elevation. Table 3 summarizes the “most”

and “least” case settlements for both the dredged materials and the natural soils.

Table 3. Total Settlements

Least Most

Layer Case Case
(in) (in)
Dredged Material 49 69
Tidal Marsh 0 22
Natural Soils 7 14
TOTAL 56 105

However, it is our opinion that the most case settlement values are not likely to be realized, as
these calculations assume that the entire 4000 pounds per square foot load is placed
instantaneously. In reality, this load will be placed incrementally over at least a 25 year period,
thus reducing total settlements. Additionally, our analysis does not account for buoyancy effects

during consolidation, which would also reduce total settlements.

6. Liner Analyses

6.1. Liner System

The proposed liner system will be comprised of a 40 mil Linear Low Density Polyethylene
(LLDPE) geomembrane with 16 ounce/square yard non-woven needle punched geotextile placed
both above and below the membrane. The geomembrane will serve as the impermeable
boundary between the proposed dredged materials and underlying aquifers while the geotextile
layers will be utilized for cover and subgrade protection and to vent the base of the of membrane
from the remote chance of an accumulation of gases which may emit from the underlying soils.
The following evaluation, design calculations, and criteria are from *“Designing with
Geosynthetics”, Volumes 1 & 2, authored by Dr. Robert M. Koerner. Calculation for membrane
thickness, strain, anchorage, side slope soli cover stability and gas venting are presented in
Appendix D.

14



6.2. Geomembrane Thickness

The geomembrane material will be installed on a graded soil subgrade free of surface
protrusions, rocks, etc. The geomembrane will also be “sandwiched” between an upper and
lower layer of 16 oz/sy geotextile which will also provide a clean working surface and added
protection from puncture during field placement and placement of the protective cover soils.
Since the liner material will be protected from tear and puncture during construction, the liner
thickness must be selected to withstand subsurface deformations that the liner may be subject to
over the service lifetime. It is expected that deformation will be caused by differential settlement
from the underlying dredged materials and natural sand and clay deposits. Extremely
conservative estimates of the least and most case settlement analyses results in settlements
ranging from approximately 56 to 105 inches, which potentially equates to differential
settlements up to 49 inches. Based on a maximum loading of 4,000 pounds per square foot from
future dike raising and dredged material placement, a differential settlement angle of 45 degrees
was conservatively chosen in the event abrupt changes in subsurface conditions are present.
However, this value is very unlikely as any differential settlement will most likely occur over
several hundred feet which would result in less abrupt angles of 25 degrees, or less. The
thickness of the geomembrane was conservatively calculated based on these values resulting in a

required thickness of 34 mils, thus the proposed 40 mil liner is adequate.

Additionally, axis-symmetric tensile strain was evaluated for the condition of out of plane
stresses. This procedure takes into consideration a center point deflection (settlement) over a
specified circular area. Again, to be conservative, a deflection, or settlement of 120 inches (10
feet) over a 50 foot radius was evaluated, which would be very unlikely to occur. The resulting
strain was computed to be approximately 10 percent, which is much less than typical yield strain
of 40 percent or more determined from testing performed on 40 mil LLDPE membranes. If this
magnitude of settlement were to occur over more realistic lengths of 200 to 500 feet, the actual

strain is significantly reduced to less than 1 percent (0.67 and 0.11 percent respectively).
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6.3. Geomembrane Anchorage and Side Slope Cover Soil Stability

The proposed liner design incorporates the membrane running up the embankment dike slope of
3 horizontal to 1 vertical and being anchored in place at elevation +47 feet beneath 3 feet of
perimeter dike fill. The proposed design has the liner transversing the dike horizontally for
under the 3 feet of fill for a minimum of 10 feet. Based on the calculations, the minimum length

of geomembrane runout without an anchor is 6 feet.

Based on the proposed grading of the interior of the CDF, 3 to 1 horizontal to vertical side slopes
ranging from approximately 38 to 90 feet in length are required. The resulting factors of safety

for stability of the cover soil over the proposed slopes ranged from 1.8 to 1.6, respectively.

6.4. Gas Venting

Due to the impermeable nature of a geomembrane liner, subsurface generated gases caused either
by the biodegradaton of organic material in the subsurface soils below the liner or by fluxuations
(rising) in groundwater levels that expel air in the soil voids upward. Based on the available
subsurface data, the existing dredged materials to be covered are generally not organic in nature.
Further, only localized pockets of tidal marsh deposits (i.e. organic silts and clayey soils) are
present. Consequently, it is anticipated that the generation of gases will be limited. However, to
address the concern of venting gases which could be collected beneath the liner the

transmissivity of the geotextile was evaluated.

Based on numerous studies undertaken to determine the effects of global warming from natural
sources (Svensson and Rosswell 1984, Harriss et al. 1985, Crill et al. 1988, Morrissey and
Livingston 1995) and the “Proposed Regulatory Framework for Evaluatoin of the Methane
Hazard Dute to Vapor Intrusion” typical emission fluxes for methane have been estimated for
wetlands, marsh deposits, etc. The emission flux for methane reportedly ranged from
approximately 2.4x10°® to 1.3x10° m%m?-day. Assuming the greatest gas volume generation,
the proposed 16 0z/sy non-woven geotextile to be used under the geomembrane will have a

factor of safety of over 5 considering the geotextiles allowable transmissivity. This is considered
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adequate to move the gas to a passive venting system established at the top of the surrounding
perimeter dikes.

6.5. Compatibility

In its various densities, (high density, linear medium-density, and linear low-density)
polyethylene is the most widely used polymer in the manufacturing of geomembranes. These
membranes are manufactured and distributed throughout the world. A wide range of
geomembranes have been developed, all of which relate to the primary function of a material
being “impermeable”. In the case of liquid waste containment, the competing material is natural
or amended clay which has a targeted hydraulic conductivity (permeability) of 1x10®°m/s. The
permeability of typical geomembranes is on the order of 1x10™*m/s to 1x10™*m/s.

Significant research and testing has been performed by manufacturers, the geosynthetic institute
and academia to evaluate the ability of a geomembrane to resist strain, puncture, and ultraviolet
and chemical degradation. Included in Appendix F, Chemical Resistance to Polyethylenes, the
table provides information on the probable performance of a LLDPE geomembrane under
normal conditions. Based on the available information, the composition of the dredged materials
(slightly acidic nature) will be much less caustic than any of the industry compounds listed
which meet acceptable performance criteria. As such, geomembranes are commonly used for
containment of sewage sludge, radioactive or hazardous waste liquids and liners for primary,

secondary and/or tertiary solid waste landfills and waste piles.

The proposed subgrade elevation that the liner will be established atop will be sloped to the
sluice structure to promote positive drainage. In addition to providing a protective cushion, the
16 ounce nonwoven geotextile will also function as a drain because of the materials
transmissivity. The liner will be mechanically attached or bonded to the top of the sluice
foundation slab to allow for water atop the liner and saturated protective cover materials to drain
directly into the sluice structure. Since the geomembrane is resistant to harsh chemicals,
degradation of the liner will not be a concern if water were to remain in contact with the

membrane as the result of localized differential settlement. It our understanding that any local
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pools/puddles that may occur at the ground surface would be mitigated by maintenance grading

activities performed to facilitate drying of the dredged materials.
7. Perimeter Dike Slope Stability

A geotechnical study by Duffield Associates was conducted to evaluate the stability of the
perimeter dikes assuming dredged materials are placed to within 2 feet of the dike crest at
approximately elevation 50 as well as the stability of the dikes assuming the dikes are raised

approximately 5 to 8 feet, to elevation 58 feet.

The analysis concluded that adequate factors of safety of 1.3 to 2.7 for the exterior slopes and
factors of safety of 1.2 to 2.3 for the interior slopes exist for the proposed slope configuration.
These values are based on the strength of the dredged materials within the CDF from laboratory
testing conducted over 15 years ago. Typically, as the dredged materials consolidate and dry,
these materials exhibit strength gain, thus it is likely that these factors of safety have actually
increased over those calculated by Duffield Associates. The “Analysis of Existing Dikes” dated

September 1999 is included in Appendix E.
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- - E \ \ -
1. » -~
1 ot t N N § 1
- . = »
'20" Q7] 3B | NAT. ., i~ light grey, very fine SAND, with rust brown lenses, 8 § \ 3 ]
: . N N 3
B . L some silt ‘: \ § 5 4
. [}
N 1.0 ) 84 | NA | - light grey, very fine SAND, with rust brown lenses, E Q § T
- . . some silt, with some clay _{30 § \ .
i P PO W : Sq . fioht rust brown fine SAND 5 § \ .
25 : — alternating light brown, light rust, and light grey N N —]
[4% N I _— fine to medium SAND, with clay lenses from 24'-24'2" \
1 |wo]®.|Naf - o ) . N )
| | alternating light brown, light rust, and light grey R
S fine to medium SAND § §
b 08| 8 | NA =TSP light brown medium SAND > % ]
- I . e \ B -
30_‘ 12 1] 35 | NAF ,. SH alternating layers of light brown, rust, and light § § ]
B . . grey fine to medium SAND § § .
1 (e |l | F § § i
7 N . alternating layers of light brown, rust, and light § § T
i w5 | o8 | Na c . grey fine to medium SAND, trace clay \ \ .
35-— ' I rust brown medium to coarse SAND, some clay N\ § —
1 s N - , § § ]
i L B N .
T 1.0 | 44 | NA i~ alternating thin layers of light brown and light 1 § \ ]
R , st - . grey medium {o coarse SAND, trace clay -k § § .
40 | 12|73 | na I NN L




US ARMY CORP OF ENGINEERS

[

p v
Iy "4_

BORING NUMBER _CSKH-10 CLIENT _USEPA
DATE DRILLED __8/6/96 PROJECT ._PEARCE CREEK
SURFACE ELEVATION __32.53 NAVD 88 GEOLOGIST _L0. SIAKIS
NORTHING __1697712 EASTING __642664
. 1-12]2
o wil > « g 3 2
Fol|l &l slalel A
g |F| Y 91 &l x| 0O DESCRIPTION AND REMARKS WELL DIAGRAM
STIGBI2|E |28
Z|=|~|8]5
T alternaling thin 18yers of ight brown and ignt N \
. e SH I grey medium to coarse SAND, trace gravel \ § .
T 0.7 4t | NA ooc BR light brown sandy GRAVEL § § .
i S " maximum diameter is .5" § . § ]
- 10 | 65 | NA FTT S purplish grey silty sand on tip of spoon \ -
45— : — purplish grey silty SAND grading into cream N § -
4 colored gravelly SAND at 45.1 NN
T | 1|85 |Na - ' ) . N N |
] | purplish grey siity SAND grading into cream \ \ ]
colored gravelly SAND to 47.4° § \
] .| sP white clean fine SAND and gravel \ § ]
50 T |O75| 85 | NA [ as above, no gravel § A
7 "« | SH while coarse well sorted SAND, trace fine black \ § 7
. L - sand particles § § 1
T 05|80 [ NAT. .S ~ white fine to medium SAND, some soft sil‘ty clay \ § 7
A . L . micaeous \ \ |
L o N N
L - 0.25] s0 | NA . - :th:ck gravel and sand lens, trace clay \ \ 4
r55-—. cL — micaeous white fine to medium SAND, trace clay § \ —~
- .
. 2 3 .
] _ §EN N -
: NN =
. - § § § § -
60 = 5 N\ < 4
‘ s N N ¢
j i s N N °
R I § § § -
i 5 2 % \\% J
= - -V \ -
65" gravel § § 7
] I § \ _
70 - N N _
- - \ -
l . I % \ ]
] _ N _
754 B N N ]
- | D
- ! N
80~ I NN |

ST

\ —

b &

A

= e

j"ﬂ
v
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BORING NUMBER __CSH-10

DATE DRILLED _8/6/96

SURFACE ELEVATION __32.53 NAVD 88

NORTHING 1997712

US ARMY CORP'OF ENGINEERS'
CLIENT __USEPA" -

PROJECT __PEARCE CREEK

GEOLOGIST 0. SIRKIS
EASTING 642664

=1.. S| w
T w : L_. E — 2
cslg|E|lg|elg|o DESCRIPTION AND REMARKS WELL DIAGRAM
8- l&ladls|ge|x|8
D|la|* |81
[+
i SW ‘ \% ]
J s \ -
i L \
S . N |
7] pebbles, iron cemented sandstone, and white \ -
4 | gravel quartzite pebbles § § i
85 - N { -
' g N J
] ! P NN §
S N
- 5 T \ 4
. < \ ]
i " \
B 8 \ J
| g N i
90+ — S ]
) i 5 3
Z . - g g E
. .fE Y -
T - gravel layer S §
. - o ;l’ § -4
95 - ;-
T - ¥
)0- : R
100 — = -
: _ LLEH 5
. N ‘g = .§. 4
o = ® -
. — - - 1]
105 2 = -
. " § = % 4
= Q = @ .
] E
. i g =
[~) —_— -
7 B o =
N = —]
110 - RNE
-1 ~ =) un = -]
< = 4
| I JL =1y
”5— Bottom of Boring at 115" |
120 = —




v 1 -

BORING NUMBER _CSH-11

CLIENT

DATE DRILLED __8/22/96

US ARMY CORP OF ENGINEERS

USEPA

PROJECT

SURFACE ELEVATION __24.46 NAVD 88

EASTING

PEARCE CREEK

GEOLOGIST 0. SIRKIS

645357

DESCRIPTION AND REMARKS

WELL DIAGRAM

1 L

|

/

|
N
!

orange fine to medium SAND, trace gravel, dry

orange fine to coarse SAND, trace gravel

orange-brown fine to medium SAND, trace gravel,

dark grey to light grey fine to coarse SAND,

grey fine to coarse SAND, saturated, trace

browh-grey fine to coarse sand, saturated

grey-brown fine to coarse SAND, trace gravel

greenish-grey very fine to medium SAND, trace

greenish-grey very fine to medium SAND, trace

as above, very fine to coarse, trace gravel

wood pieces, small amount of red clay, more gravel

o}ange and grey CLAY wilh lenses of sandy clay

NORTHING 1599284
= . Qi o
, = -~ | O
Es 8z |58l
a2 &l w [ a - [&]
oo = > x X
o i&lalolel%x|=
wlolJ a0
w| @ S| @
o
11 sM brown silty SAND, trace gravel, dry
" 10 | 30 | NA [~ dark brown micaceous silty SAND
"] 1.0 [ 13 | NA [ "W
7 0] 8 | NA cL grey soft CLAY
N ’ ———1 SP I" tan medium clean sand
1 112 8 |Naf - |SKF
) S L white SAND and GRAVEL, dry
04 (]| s |
. X=% L
- ) > S
R N I3 A A I 7 Y S R
: N =1 L
. =
LT L[ 7§ NA L2 i
7 10| 22 |NA - B
> s
N LD
o <
b 2 [ W I NAJ T SH
. . moist
20— |1s| 8 |na —
i | trace gravel
7 20|28 [NA .S ~ gravel to 1" maximum diameter
: *Eg 7] 18 | 21 | NA Y T more gravelly
] 17 (30 [NAL" - ™ 1" max gravel diameter
. 1.7 1 { NA i
30— 1.8 | 7« | NA [~ silt, saturated
N ) —  grey gravelly SAND, saturated
1 l20j37 [NaAT r
B Tt L silt, saturated
35 1 |20|3a|naf" ] T
1 {20] 2t [NA 7AE
- / l. and clayey sand
. 12 | 14 | NA / - more orange, few lignite seams
40+ |18 {27 | NA

8" diameter steel well pro{ector‘—l
b Py

3
L
r

T
1

4" diameter stainless steel riser

D720 //W//WWWWWW Z
T

grout seal




BORING NUMBER _CSH-1f

DATE DRILLED _8/22/96

US ARMY CORP OF ENGINEERS

CLIENT __USEPA

PEARCE CREEK

PROJECT

SURFACE ELEVATION _24.46 NAVD 88

GEOLOGIST ...0- SIRKIS

NORTHING /599284 EASTING 645357
" = . Q1w
= —~ | ©
= |4z |5 |83 %
& 3 % w 4 g = DESCRIPTION AND REMARKS WELL DIAGRAM
- | 2 :
ST le| 8|22 |28
W ®o .| 9
<
N
] ZE3 N ]
A 0.2" gravelly sand lense \\
e - orange-brown fine to coarse SAND & \ 1
171 5 | NA
[ SW 3 §
_ o L 2 4
- grey clay lense, gravelly sand S \§ %
1 joe| 6 | NA oL L \ o
45_ / | orange, lan, and light grey CLAY, sandy gravel w \ : _
to 44.1 NN 5
_ » ] \ g ]
L1 ] 2T | NA . S § S
/ light grey sandy clay g §
. 16 | NA - 3 1
14 light grey CLAY and sandy CLAY o \
4 L N .
/ >
50 — S i
16| 17 | NA % . i
. B ~ i
<94 7] 35| Na / - - 7 .
- /A ) - 1% 4
——1 SP orange and tan medium SAND, saturated A= T b
T 10 | 45 [ NA [ - 'l SH T 0t iron concretion =| ﬁ% 1
~ 55~ S0 I S 1=l 88 7
. {=1 c
©o | u 45| Na - l" 1= 2% -
- - < 11 o R
b7 i Q L:—_'. S
n 24 | NA s | | gravel pfece g .._| : .
- TR L grave? piece . § § 1
60_ 10 | 40 | NA / =T orange-brown gravelly SAND 3 —
’ 4 / - red-grey stiff CLAY § l T
Sy =] R y. x i
ks Bottom of Boring at 62' ’
] L § i
4 L o 4
65 — 5 7
] 5 S e

A S A




BORING NUMBER __CSH-12
DATE DRILLED _ 8/14/96 - 8/22/96

SURFACE ELEVATION

CLIENT __USEPA

US ARMY CORP OF ENGINEERS

PROJECT __PEARCE CREEK

39.02 NAVD 88

GEOLOGIST 0. SIRKIS

NORTHING 1599264 EASTING _ 641002 -
z . Sl wn
S 10 sl il I R
= @2 = 8 &) ] .
g 3 = W 2 = T 3 DESCRIPTION AND REMARKS WELL DIAGRAM
A ad (- -
Q » § g | 2 § g T
w ©
L~ /] OH N
A / = dark brown organic SILT, some clay "’ §
X 15
] . \
i / B 5 §
: )
1 ! 3 \
| S N\
5 — s §
i / " 3 §
T / " dark brown organic CLAY, some peat ?{’3 § -
- .71 2 | NA % |~ grey silty CLAY {from cuttings), slightly micaeous, ;:J § :.',;
. L soft - \\ -
Q S
S N
10 % - gy § 5
. - o =
% 3 \
"
1 / ! . \
| Z § N
~ 115 ' / —  silty CLAY K §
— e y q,
i / A 3 N 3
i / " Al =
| 3
20 - :
- / L X
L
] ZH :
/ I ¥
— / - ¥
25— % ™ grey silty material {from cuttings)
. 4 - y O e
4 R . 1) j— 8
30"‘ . -1 Sp white and black fine grained, well sorted SAND, wet @ = s
T . ~ as above, becoming all white, trace very fine a = 5
i 5 | 76 | NA Lot L Flack mineral § = o
4 ~ I SW L t{an fine to medium grained silty SAND qg, = 2
<. 5 — 23
1 lo3lso{naf | T ‘ = = 3
35_ Sp tan medium clean SAND § 1=
4 K - 1/4" grey clay seam g =
T 0] 1 [NAY. - [ while medium SAND with 1/4" brown clay seams P =
| 4 : - . S =
0~ 1 |10 o | NA ) " white fine grained SAND, trace kaolinite X )
40'— 1.3 1 80 | NA 2: [~ yellow silty clay seam, trace gravel
tan.fine to medium grained SAND




US ARMY CORP OF ENGINEERS

CLIENT __USEPA

BORING NUMBER __CSH-12
DATE DRILLED _ 8/14/96 - 8/22/96

PROJECT __PEARCE CREEK

SURFACE ELEVATION _39.02 NAVD 88

GEOLOGIST __0. SIRKIS

NORTHING __f5992684

EASTING 641002

— A

z . 81w
= |4l |5 |8]5]3
& il w L =) ol ] DESCRIPTION AND REMARKS WELL DIAGRAM
ol o c—n’ a é [=)
o |2
<t | sP white fine grained SAND 5
A J L D .
12124 | NA GRAVEL ({from cuttings) . S
- < -
} .+ | SK grey fine to medium grained silty SAND x
g ql oL yeliow-brown silty CLAY, some sand, trace gravel §
20| 84 | NA L SH whitish grey fine to medium SAND, trace mica Q2
45 KRS §
8 A e as above, trace siit b3
. N = 4
i ’ _\ light colored fine SAND (from cuttings) ) N
i Bottom of Boring at 46' i
! - L
. L
A B ! 4

Il [

1 1 1 1 N 1 R 1 ,

—

! 1
X BN RN

|
N

-
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BORING NUMBER __CSH=I3

US ARMY CORP OF ENGINEERS

CLIENT __USEPA

DATE DRILLED _ 8/8/96 - 8/9/96

PROJECT __PEARCE CREEK

SURFACE ELEVATION __f8.32 NAVD 88

GEOLOGIST _O- SIRKIS

NORTHING 1602744

EASTING 643662

bentonite seal

]

_ Elel=1819

z_|Yix|&|&|lal3

celgiw|lw|e|g} O DESCRIPTION AND REMARKS WELL DIAGRAM

wd 3 5o -

e wl,o ol | = )

w |l o
o

45_ [

50- - FT
_ | i
- L QO

G
o - “

®

55_ — §
. - L

= x

g

~ T 3

" o

60— — 5
T - Q

65— —

70— } —

754 —

80 -

le«— Morie #00 sandpack —>ie
|

1

-

’, [
t a _/ e

- Ok

(N~}

~




BORING NUMBER __ESK-14

CLIENT __USEPA

" DATE DRILLED 8/14/96 - 8/22/96

US ARMY CORP OF ENGINEERS.

PROJECT __PEARCE CREEK

SURFACE ELEVATION __39.02 NAVD 88

GEOLOGIST 0. SIRKIS

NORTHING /699271

EASTING __840997

DEPTH
feet .
SAMPLE
RECOVERY (ft)
BLOWS/FT.
PID {ppm)
SOIL CLASS

DESCRIPTION AND REMARKS . ' WELL DIAGRAM
Q U

|

(=]
XI

T T T T I T T T T I T T T T I T T T T I L T T T l T T T T

30— T SP
] 15 | 76 | Na |- sl
1 loalso{mf | T
35— ..'... SP
1. 11e ] 1 | Na -
1 |l e Nl -
40 | 13|60 |NA SH 4—
SP

. white fine grained SAND, trace kaolinite

v

dark brown organic SILT, some clay

j 3
T

dark brown organic CLAY, some peat

grey silty CLAY (from cuttings), slightly micaeous
soft

8* diameter steel well protector-

silty CLAY

4* diameter stainless steel riser -
grout seal

grey SILTY material {from cuttings)

white and black fine grained, well sorted SAND, wet

as above, becoming all white, trace very fine
black mineral

tan, medium, clean SAND
/4" grey clay seam

white medium SAND with 1/4" brown clay seams

I
T T

yeliow silty clay seam, trace gravel
tan finé to medium grained SAND

l L [ 1 L l L 1 1 1 l L 1 1 2

i i L 1 L I )] L [ 1 I i L 1 1 I ] 1 1 1 I I [l 1




BORING NUMBER

CSK-14

US ARMY CORP OF ENGINEERS:

CLIENT __USEPA

JATE DRILLED 8/14/96 - 8/22/96

PROJECT PEARCE CREEK

'/ -'

s W

SURFACE ELEVATION __39.02 NAVD 88 GEOLOGIST 0. SIRKIS
NORTHING 1599271 EASTING _ 640997
gg g E’j Lé § ‘ % % DESCRIPTION AND REMARKS WELL DIAGRAM
= (D SP white fine grained SAND .
1 |2 |2a et GRAVEL (from drill cuttings) § § i
12084 NAT " T sH grey fine to medium silty SAND § § ’
i - ‘U oL yeliow brown silty CLAY, some sand, trace gravel % § :
i 18 | NA . SW whitish grey fine {o medium SAND, trace mica ) § \
45_ sp as above, trace silt \\\\ § ]
B light colored fine SAND {from drill cuttings) § § ]
_ NN |
i . . N N |
50 white fine well sorted SAND with 1/8" clay § \
4 seams § § 4
~ ' white fine SAND, trace very fine black mineral N N .
] 1.0 1{0 NA Y § § ]
1 - . N ]
s 10 | 38 [ NA N N
55- NN |-
e 8 N N ]
] 2N N _
i NN ]
b4 \ \ B
. g § § s’) .
60— drillers lost 350 gallons of fiuid down hole "E. § § § .
- . L. 5 § § 5 T
7 08| 24 | NA white fine well sorted SAND, trace very fine E \ § 7
1 | -' ' black mineral g \\\ § ]
4 05 | 87 | NA red/brown coarse SAND, well sorted, trace clay % \ § .
65 o= N N -
N N
4 \ \ ]
N N
] N )
] \ N\ ]
i N R ]
70 \ N
4 § % i
4 \ \ i
_ NN |
N N
J N § -
75- N N |-
NS
80— NN L

R po N nma——r"
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BORING NUMBER __CSW-/4
DATE DRILLED __8/14/96 - 8/22/96

SURFACE ELEVATION __39.02 NAVD 88

US ARMY CORP OF ENGINEERS

CLIENT __USEPA
PROJECT __PEARCE CREEK

GEOLOGIST __D. SIRKIS

NORTHING ._1599271 EASTING __640997
T . 1w
R -~ ] 6
zolulE|E 523 ,
& § x| Y el 3 DESCRIPTION AND REMARKS WELL DIAGRAM
oT 141813828
oo |
s N\
- P \ -
] I \ ]
85 - \ :
\
- — N
1 I N
N
] - N
] i N :
] s g N
. I : \
95— = 5 \ ]
. “
el i 5 \
I NN
] s g § ]
[ NI
- - \ -
100 — r 4
o
- - b
L P i
_ L s
,,,,, ) - ]
105— —  medium SAN.D with white kaolinite (from cuttings) ‘[ ]
0 g tE s ]
2 = 8
. - 3 — S 4
LIS 2
i L g = g -
' i 3 = 2
L = L
4 $ = 4
. - = §
“5_ . | SH light brown fine to coarse well graded SAND § = =
] I NNE ]
" & =
3 = J
4 Y —
Bottom of Boring at 112’
120 — .




US ARMY CORP OF ENGINEERS

BORING NUMBER __CSN-15 CLIENT __USEPA

J

’ i
1
i

DATE DRILLED __8/6/96 ‘ PROJECT __PEARCE CREEK
SURF ACE ELEVATION _47.00 NAVD 88 : GEOLOGIST _0. SIRKIS
NORTHING ___1600433 S ‘ EASTING 643560
.. o
Fs el 5 |lalal 813 ‘
oo z wlx = 3 DESCRIPTION AND REMARKS WELL DIAGRAM
5 e 8|2|E|2|5 s
I&‘:" (L2 L ¢
N Eft dike filf ) 1 \Y \\:
dark brown, clayey SILT, trace sand and mica flakes I_" § §
] augered down to I5' below the surface J T "§ %u
-1 (=]
N N
— s
4 )
- i1 1
- 1NN
1B\
i | =1 NN
N
C ] NEN
. 15" 20} 4 | NA ML grey clayey SILT, or siity CLAY, peat partings, wet - % . %\
] | £ENN
=
T 7 | NA grey clayey SILT, or silty CLAY, more peat, wet § § §
- ENEN
o7 ] 4 P Na é § § 3
20_ . grey clayey SILT, or silty CLAY, peat, some wood § § § §
1 |20 o | na chips : : . \ § 5
- grey clayey SILT, or silty CLAY, peat T § §
[
N 00} 8 [ NA bottom of 4" spoon % § %
. ‘ T % \ \
25— 20) 5 | NA ~ grey clayey SILT, less peat § §
- NN
. 201 3 | NA grey clayey SILT, peat throughout § ‘ §
] - N N
30 ] 5] 4 |[-NA grey clayey SILT, some peat, trace woodchips § §
] N N
7 181 68 | NA grey clayey SILT, trace peat, trace fine sand § §'
. at top \§ i §
A 2.0 NA 7 PT peat layer with wood chips v % %
- OH | grey silty CLAY with tanish, brown clay stringer § %
35— / in middle of spoon § §
20| 2 | NA / peat stringer thru clay and more peat in bottom § &
E of spoon ) \ \
- 201 4 NA~ / grey silty CLAY with occasional peat st'ringers % %
i / small area of tanish brown clay at top of spoon % %
n 5 NA 4 brownish grey siity CLAY with peat § *\\\
40 = NN




BORING NUMBER __CSK-I15

n
TR, .

US ARMY CORP OF ENGINEERS.

CLIENT __USEPA

" DATE DRILLED ..8/6/96

PROJECT __PEARCE CREEK

SURFACE ELEVATION _47.00 NAVD 88

GEOLOGIST __0- SIRKIS

|

L

L1

]
L

NORTHING 1600433 EASTING __ 843560
ég % E § ~§ § % DESCRIPTION AND REMARKS WELL DIAGRAM
£ on S

7 20| 3 | NA ML grey clayey SILT and peat stringers, trac_e sand § § T

- 3 \ \ -4

7] 201 2 | NA ¥ § §

45— |20 5 |Ma - o NN —

N | grey clayey SILT, less peat, no sand o § - § 4

7 1.8 NA / CcL silty CLAY, no peat ‘ § § 1

i / s § § 4

7 7 4 | NA / ~  silty CLAY, sandy with trace brown clay § §
50_ P4E |__ 2" of peat plugs § § ,

7 .71 8 | NA JJk/J PiT grey silty PEAT, with wood fragments § § T
S bad § § f
-7 151 68 | NA A - grey silty PEAT, with occasional wood chunks \ \

55" 201 8 [ NA { J iy [~ brown silty PEAT - § § =
o1 |os| 10 |Na tb*j [ reddsh brown PEAT, with occational wood % % §

: . L ragments E \ E
15| 8 | NA ﬁ ~ reddish brown PEAT, with occational wood 3 § \ 2 ]
60— v |~ fragments, siitier with depth E § § § —

- 50| 8 | na J-L ML I grey sandy SILT, trace clay g § \ S 4

. Ve gL grey silty PEAT g § % -

- 1.6 8 | NA L greenish-grey CLAY, trace sand -g § § L
. 1 / - grey/white CLAY, trace gravelly sand at botiom % \ \ 1

7z N N
65‘_ 17 ] 14 | NA / — white, grey/brown CLAY, stringers of brown § § .

. _ / . organic siit § § . 4

7 201 12 | NA % = grey, brown CLAY, varigated § § ]

- = \ \ -

7 201 10 | NA / - grey and green CLAY with some brown layers § § T

70—- . / N of peat, some sand % § A

7 201 14 | NA / B gfeenish-grey CLAY, trace-to some sand, trace § §

- _ /  mica, trace peat, dry § § 4

1 |20] 1 | NA - N N !

_ Zh NN |

75- 7 NN |z -

” 7 NN ¢ 1)

I A0 N N |5 ]

/ N N O[S
-t } - \ NN <
. % " C N *j |
80— /] 1 ﬁ i e l
. 120 17 | NA




BORING NUMBER

CSKW-15

CLIENT _USEPA

DATE DRILLED ..8/6/96

PROJECT __PEARCE CREEK

US ARMY CORP OF. ENGINEERS.

SURFACE ELEVATION _47.00 NAVD 88 GEOLOGIST 0. SIRKIS
NORTHING 1600433 EASTING __643560
z . Qlw
. = ~ | ©
T wi > i« 1 2
=9 |l [+ ~ a 5] - .
SR L;J ?"J S|1g2|0© DESCRIPTION AND REMARKS WELL DIAGRAM
- i« — ,
ST 1818|2828
w| @ o
w o
i /' /| OH grey, stiff silty CLAY, slightly fossiliferous, : %
trace peat 3
M / . .
/ :
. . S i
1 7 5
Q
85— |15 |25 |nNa é r ' Y S
7 - ,/ SW fine to coarse well graded SAND 5 - ]
- o wet 2 ; .
- e T R i
.. L ‘
S o L i
| " 2 =
90— 12 | 68 | NA oc GW brown SAND and GRAVEL, wet % g 1= -
Lo w O 1= 3 N
- AR ) white, fine grained SAND, well sorted, wet ':,‘5, g = o
. . . "’ w E = Q -
. &3 1= ?
L o g % = b i
. 3 m o] —
. RN [ Q>
- B O Xx 1= 2 b
95— |10 |e3{Nal- Y5 1= L
el ‘ o = §
1 ‘ 8 |1= |
) .- . :9 =
_ L -, S 1= T
R S X 'J‘E': .
IOO— 20 | NA [ tan coarse SAND, well sorted, trace silt, wet 1
] / cL red CLAY with grey clay stringers T
i Bottom of Boring at 102’ i




F:\boring logs\3769ge\tb-1.bor

09-18-1999

Testing Method : 140 |b. hammer falling 30"
DUFFIELD 5400 LIMESTONE ROAD Log of Borlng TB-1 Logged by: :MSJ
WY TG T ::'im"cm"' “‘“""‘“?&?3333133? P 1-2) Surface Elevation 1 47.4
.(3?2)239-66:\4 FAX {: age 1 - . B
ASSOCIATES ewii: ourretogourrer.com 9 Horizontal Datum :MSPCS NAD 1983
Date Started : November 11, 1998 Vertical Datum : NAVD 1988
US. Army Corps Of Engineers \I?vate (:ompleled N:)vemb;r 12,1998 Nortljning : 641619
Pearce Creek Dredged Material eather : Clear, 60's Easting : 1597957
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf. g
ep! urf. T
. S I Rec" No. Bl
in [Bev. | @ | DESCRIPTION Nomber | Gy oo
Feet 47.4 0 @ L
o O 6 inches
0 -
i ML Brown SILT, some fine sand, trace medium sand, trace 1 22 3345
- 46 coarse sand, trace gravel, trace root material. i
] Brown and dark gray clayey SILT, trace fine sand, trace
ML organics, trace mica. 2 22 3-4-4-4
1 N
i Dark gray clayey SILT, trace fine sand, trace mica and
5 organics. 3 CL 3223
- 41
b 4 20 3-4-4-4
1 Same, trace gravel.
_ 5 20 1-2-2-2
10
136 SH-1 21
. Dark gray clayey SILT, trace fine sand, trace mica and
. organics. 6 22 1-4-4-5
] Same (less plant material).
15 1 7 24 1-1-2-3
Ta
B 8 24 4-4-4-4
. MH Same (less plant material).
4 9 23 2-2-2-2
20 A
126 SH-2 24
. 10 23 3-2-3-2
1 Same, lenses of fine sand, lenses of plant material.
25 1 1 12 WR/12"-4-4
T 21 Same (less plant material).
1 12 24 2-2-2-2
b Same, lenses of plant material.
h 13 24 4-5-4.5
30 o Same, lenses of plant material, lenses of
116 light-gray/brown silt. 14 24 WR/2"-WH/4"
: Light-gray/light-brown mottled SILT, trace to little fine
ML sand, trace mica. 15 24 13-12-11-12
35 - |} Light-gray/light-brown fine SAND, some silt, trace mica 16 10 15-50/4"
|1 and organics (dry, loose).
T 17 10 40-50/4"
1 SM Ol O 8
1 -+ 1] Same (last 6" denser and damp).
. 14 18 19 16-31-37-50
40 - I P I TP UPUN
1. Wet on spoon at 46'. 6. Borehole grouted with cement-bentonite grout after auger removal.
2. Wash drilling started at 52'.
3. No bottom at 56", rods sunk, stopped wash.
4. No bottom at 60'.
5. Restart washing at 64'.




Testing Method

F:\boring logs\3769ge\tb-1.bor

09-18-1999

5400 LIMESTONE ROAD LOg of Boring TB-1 Logged by: :MSJ
DUFFIELD wggg’:_&%‘,mﬂg&:g:g:: P 2.2 Surface Elevation 1474
ALt age 2 - s
ASSOCIATES ewai:ourrieLogourrer.com (Pag ) Horizontal Datum :MSPCS NAD 1983
Date Started : November 11, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers Date Completed : November 12, 1998 Northing 1641619
Pearce Creek Dredged Material Weather : Clear, 80's Easting : 1597957
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf g
ep! urf. T
. S I 3 X
n | Eev. | 8 | B DESCRIPTION ikl Il I
Feet 47.4 N 14 per
: o O 6inches
40 - R TR AR R AP A ARt
] 1| Interlayered light-brown/light-gray fine SAND, trace silt, 19 16 18-20-50/5"
-6 1| trace mica, (dense, damp to wet). e
] 117 Same (dense, damp to wet). 20 18 22.20-50-49
8 .11l same (dense, wet).
45 I 21 20 10-8-9-15
It M 22 22 24-30-30-50/4"
1 23 18 15-15-18-20
50 A | Light-brown fine SAND, trace silt, trace mica. 24 20 15-50/4"
-4 o H 0
: 1 Same, fine to medium sand (bottom 5"). 25 24 17-50/5"
] _‘ Interfayered light-gray/light-brown fine SAND, trace silt,
55 - "] trace mica. 26 12 18-50/5"
] ‘il Light brown fine to medium SAND, trace silt, trace mica.
=) s
7 ] 27 24 WR-WR-WR-WR
. - 1 No recovery.
J WR-WR-WR-WR
/
60 - SP/SM
T -14 A
1 .} Light-brown fine SAND, trace silt, trace mica.
. I 28 8 | WR-WR-WR-WR/5"
65 s Varicolored fine to coarse SAND, trace gravel, trace silt. 29 19 10-22-18-18
1 .19 . | Same, 2" thick lense of dark-brown/gray micaceous clay .
i * - | interlayered with fine sand. 30 " 14-28-20-50/2
1 .| Light-gray/brown fine to coarse SAND and gravel 3 3 50/1.5"
. .+ | interlayered with dark-gray/brown clay and fine to
] SW coarse sand, trace gravel.
70
T 04 32 10 5-25-46-40
] 3 Light-gray fine to coarse SAND, trace gravel, trace silt. 33 14 20-50/4.5"
s : Light-red/gray mottled fine SAND, some silt. 24 6 1314
T 29
80

. Wet on spoon at 46'.
. Wash drilling started at 52".

. No bottom at 60'.
. Restart washing at 64'.

1
2
3. No bottom at 56, rods sunk, stopped wash.
4
5

6. Borehole grouted with cement-bentonite grout after auger removal.

: 140 Ib. hammer falling 30"




Testing Method

: 140 Ib. hammer falling 30"

F:\boring logs\3769ge\th-2.bor

09-18-1999

DUFFIELD 5400 LIMESTONE ROAD Log Of Borlng TB-2 Logged by: :MSJ
B (021230838 PAX (3011239.0485 Page 1 - 2 Surface Elevation ~ :35.7'
ALy ) age 1 - o
ASSOCIATES ewav:ourriecogourrrer.com (Pag ) Horizontal Datum  : MSPCS NAD 1983
Date Started : November 13, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers Date Completed : November 1(?‘, 1998 Northing 1642911
Pearce Creek Dredged Material Weather : Overcast, 50's Easting : 1598066
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf. g
ep! urf. I
. Sample Rec' No. Blows
in Elev. @ a P ecy
n Bl 8% DESCRIPTION Number pt bor
. 4 ® 6 inches
07 B ottled SILT and fi nd, t t and plant
| ML mraotvevrri]aT e nd fine sand, trace root and plani 1 10 4-8-12-10
F34 :
i Dark gray clayey SILT, trace fine sand, trace mica and
organics. 2 ° 5-5-4-4
5 1 SH-1 24
1 MH
{2 3 24 1112711
1 Same, trace plant material. 4 24 WH/12"-1-2
10 A1 5A 24 1-8-4-6
24 Brown silty CLAY and fine sand, trace plant material. 5B
. / SH-2 23
15 A Gray/brown mottled silty CLAY, trace fine sand. 6 24 5-6-9-10
19 7 24 11-11-13-14
1 cL 8 24 3-5-8-8
20 T
4 9 24 3-5-7-10
I 14
. Gray/brown mottled silty CLAY, some fine sand (wet). 10 24 6-9-9-11
25 A 1" 22 5-4-6-7
19 12A 24 8-15-29-29
. | Light-gray/ light-brown mottled fine SAND, little sil, trace 128
1 }| coarse sand. 13 18 10-13-14-15
30 1 i
. - 1] Light-gray/light-brown fine SAND, trace silt (begin wet). 14 20 6-12-19-23
T4
] - Light-gray fine SAND, with 1" thick brown fine sand lens 15 20 8-15-45-30
§ SP/SM |-Il} with gravel sized iron oxide deposits.
35 - -1 Light-gray fine SAND, trace silt. 16 18 30-35-50/5"
1 17 14 8-19-35-50/5.5"
: R (% Light-gray fine to medium SAND, trace silt. 18 11 22-42-50/3"
40 B I e
1. Wet on spoon at 29.8".
2. Wash drilling started at 36'.
3. Mud rotary drilling began at 46'.
4. Borehole grouted with cement-bentonite grout after auger removal.




Testing Method

: 140 Ib. hammer falling 30"

F:\boring logs\3769ge\tb-2.bor

DUFFIELD 5400 LIMESTONE ROAD Log Of Borlng TB'2 Logged by: :MSJ
UL Surface Elevation  :35.7
. Page2-2 o
ASSOCIATES ewai:ovrrieLogourrner.com (Pag ) Horizontal Datum :MSPCS NAD 1983
Date Started : November 13, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers Date Completed : November 1?‘, 1998 Nortrning : 642911
Pearce Creek Dredged Material Weather  Overcast, 50's Easting * 1598066
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
&)
Depth | Surf. I Sample Rec'y No. Blows
in Elev. 9 a - :
n | Eev | 8% DESCRIPTION Namber pt ot
’ > [} 6 inches
40 - - 1
. - Varicolored fine to coarse SAND, trace sit. 19 1 20-24-48-50
+-6 <A
. N 20 15 37-37-36-46
45 1 . 21 16 14-46-35-28
-1 22 10 9-16-34-40
. SPISM [ {1l | . "
| .41 Light-orange/brown fine to coarse SAND, trace gravel, 23 4 30-50/5
.| trace silt.
50 1 |
| 24 10 16-35-50/4"
1 -16
1 . . 25 3 16-50/5"
. i} Same, increasing gravel content.
55 1 26 11 15-37-33-29
21 cL Light-gray CLAY, trace fine sand. 27 14 7.13-22-20
: S Light-gray fine SAND, some silt, interlayered with light 28A 19 16-22-30-38
K %ray clay, trace fine sand.
60 - range/brown fine to medium SAND, trace coarse 233 0
- | sand,trace gravel, trace silt. 29A 2 13-10-10-25
- - . . . . 28B
{26 Light gray fine SAND, some silt, with lenses of light gray
: SM | clay, trace fine sand. 30 20 12-16-39-50/5"
65 1 31 18 23-34-32-34
I3 32 12 10-19-20-17
: Light-reddish/gray mottled CLAY and fine sand, with
10 cL lenses of orange/brown fine sand. 33 19 8-13-20-1
il Light-gray/brown fine to medium SAND, some silt, with
4_ 36 SM | lenses of light-gray clay, little fine sand. 34 s 8-11-14-17
] Light-reddish gray CLAY and fine sand, with 2" thick 35 20 6-11-21-31
cL lens of orange/brown fine to medium sand, trace silt cer
75 - 36 4 35
I 41
80

09-18-1999

1. Wet on spoon at 29.8".

2. Wash drilling started at 36'.

3. Mud rotary drilling began at 46'.
4

. Borehole grouted with cement-bentonite grout after auger removal.




Testing Method

: 140 Ib. hammer falling 30"

F:\boring logs\3769gettb-3.bot

09-18-1999

DUFFIELD 32mestone roan Log of Boring TB-3 Logged by: :MsJ
A OO AT AT o ?‘&f’"““' °'“1="1x"?§o‘5§3:133§ P 1-2 Surface Elevation :50.2
(3?1)1304‘14 age 1 - . o
ASSOCTATES =wa:ourrieLogovrrner.com g ) Horizontal Datum :MSPCS NAD 1983
Date Started : November 20, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers \I?Vale (h:ompleled NO\{e:ber 23, 1998 - Nortl:ning 1 644873
Pearce Creek Dredged Material eather : Variable sun, breezy, 50's | Easting : 1599097
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf. g
ep! urf. T
. n o Sample Rec'y No. Blows
in Elev. ) < DESCRIPTION Number/ (in) per
Feet 50.2 %] o ! .
2 O (psi) 6 inches
0 -
i Graded Aggregate. 20 10-12-14-1€
| 49 1| Brown fine SAND, some to and silt. 1
1 2 23 9-9-17-23
. SM :
5 | Brown fine to coarse SAND and gravel, little silt. 3 24 9-19-21-24
T4 . 16 8-8-4-5
i Dark-gray clayey SILT, some fine sand, trace mica and 4
organics, with lenses of plant material.
b 5 16 1-1-2-2
10 A
T 39 Same, with trace fine sand. 6 18 1-2-1-1
) 7 24 1-4-5-4
15 4 8 24 2-2-3-3
T 34
1 SH-1 24
h 9 24 1-3-4-5
20 T
T 29 MH 10 24 1-3-3-4
b 11 24 5-6-6-4
25 A SH-2 24
T 24
4 12 24 1-2-2-3
J 13 24 3-3-5-6
30 4
T 19 14 24 2-5-4-5
] 15 24 5-6-5-4
- 16A 22 1-2:6-13
R -] Varicolored gray/brown fine SAND, trace medium sand, 16B
- 14 <+l trace coarse sand, some silt, with 1" thick lens of
] SM 1] organic clay. 17 24 9-9-14-17
B 18 22 5-5-9-12
40 B I e T T

1. Wet on rods at 49.3".
2. Heave in augers at 52', began washing.

3. Borehole grouted with cement-bentonite grout after auger removal.




Testing Method

: 140 Ib. hammer falling 30"

DUFFIELD 5400 LIMESTONE ROAD Log of Boring TB-3 Logged by: tMSJ
T oo AT Ao ?‘e{"@&{z":ﬁ-&%ﬂxﬂ:ﬂ;ﬁgﬁ Surface Elevation :50.2'
ASSOCIATES esa:ourrieLogourrner.com (Page2-2) Horizontal Datum  : MSPCS NAD 1983
Date Started : November 20, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers \?va te :ompleted Nov_e:;ber 23’b1998 . Non!""g 644873
Pearce Creek Dredged Material eather : Variable sun. breezy, 50's | Easting * 1599097
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf. g
epf urf. T
. w. o Sample Rec'y No. Blows
F::e( E:;E\; 8 § DESCRIPTION Number/ @in) per
: > [G) (psi) 6 inches
40 - 1 R O S e L R L L LN eeecnaieaaanns S AERERRARRRREREREY
] .| Varicolored to gray fine SAND, trace to little silt, with N 8
-9 ‘|| lenses of dark-gray clay (thickness range: 1/2" to 4"). 1 24 -13-11-9
_ SM 20 24 2-7-10-6
45 21 24 5-3-9-11
I 4 il}j Varicolored fine SAND, trace coarse sand, trace silt. 22 9-12-12-8
J I 23 3-4-13-13
50 A || Same.
T A B 24 4-5.9-9
i R X 25 11-13-13-14
55 1 . Gray fine to coarse SAND, some silt, trace peat. 26
T-® . 27A 24 8-15-19-20
i '-[| Gray fine to coarse SAND, trace gravel. 27B
1 swism | [ 28 16 6-10-12-17
60 1
1 11 29 18 6-14-12-11
i . 30 14 11-8-7-6
65 ’ 31 18 5.20-23-23
T-16
1 32 6 16-25-38-33
1 ::- Gray fine SAND, trace medium sand, trace coarse sand, 33 6 14-10-11-12
70 - || trace silt.
T -21 34 14 4-8-8-9
: Dark-gray fine SAND and silty clay (organic odor). SH-3 24
i 36 14 1-3
75 A
T -26
80 -

F:\boring logs\3769ge\tb-3.bor

09-18-1999

1. Wet on rods at 49.3".
2. Heave in augers at 52', began washing.

3. Borehole grouted with cement-bentonite grout after auger removal.




Testing Method

: 140 Ib. hammer falling 30"

5400 LIMESTONE ROAD Log of Boring TB-4 Logged by: T MSJ
DUFFIELD ’4“5:‘(‘;‘;{2"3"-;%"““ 19808-1232 Surface Elevation 148.0°
R OCCMTIT AT I " 9 AX (302)239-8485 Pa e 1 - 2 - .
ASSOCITATES emav: ourrieLogouernet.com (Pag ) Horizontal Datum  : MSPCS NAD 1983
Date Started : November 18, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers Date Completed : November 19, 1998 Northing : 643701
Pearce Creek Dredged Material Weather : Variable sun, breezy, 50's | Easting * 1600953
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf. g
epf urf. I :
n | B | 8 |B DESCRIPTION Nomber | Ty | NoBows
Feet | 48.0 D o per
- (0] 6 inches
] B mottled SILT, little fin d
147 rown mottle , little fine sand. 1 14 4568
7 ML
J 2 17 6-8-8-9
: Dark-gray clayey SILT, some/and fine sand. trace plant
S material. 3 17 2234
T 42
. 4 24 4-4-4.5
. MH
1 5 24 2-2-4-6
10
la7 6 24 3-3-3-5
1 7 ight-
§ cL / Brown/light-gray varegated mottied CLAY, trace fine 7 2 4-6-8-6
i sand.
15 4 Dark-gray clayey SILT, trace fine sand and organics. s 24 2.1-3.4
T 32
1 SH-1 24
. 9 24 2-2-2-3
20 ML
T 27 10 24 2-2-2-3
i 1 24 3-3-2-2
25 A SH-2 24
T 22 -
] R\ tLrE:;-gil;tay/brown fine to coarse SAND, trace gravel, 12 24 0-20-20-19
b SM 13 24 8-14-10-9
30 A
T17 14 24 3-3-4-3
i Light-gray/brown mottled clayey SILT and fine sand. 15 18 2-4-45
35 1 16 24 2-4-2-3
T 12 MH
4 17 24 3-2-3-3
1 18 24 WH-WH-2-4
40 B I S B L

F:\boring logs\3769ge\th-4.bor

09-18-1999

1. Wet on spoon at 25.0'.

2. Heave in augers at 58', began washing.
3. Driller washed using 150 gal. of water, could not remove last 12" of heave.

Light

femove

gray/brown F/C SAND present in wash water. Spoon driven in attempt to

heaved material prior to drilling to next sampling increment.
4. Borehole grouted with cement-bentonite grout after auger removal.




Testing Method

: 140 |b. hammier falling 30"

F:\boring logs\3769ge\tb-4.bor

09-18-1999

DUFFIELD 5400 LIMESTONE ROAD LOg Of Boring TB-4 Logged by: :MSJ
TEOANT ARG ?éﬂ'g&{ﬁ'-‘ﬂ%%"}?&ﬂ?:ﬁii P 2-2) Surface Elevation 1 48.0
: age2- s
ASSOCIATES ewas:oormeiogourrner.con g Horizontal Datum :MSPCS NAD 1983
Date Started : November 18, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers Date Completed Nov'ember 19, 1998 ' Norﬂ:]ing 1 643701
Pearce Creek Dredged Material Weather  Variable sun. breezy, 50's | Easting : 1600953
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
(¢}
Depth | Sur. I Sample Rec'y No. Blows
i n o .
Fm Elev. a3 < DESCRIPTION Number (in) per
eet 48.0 (%] o R
o [C) 6 inches
40 B I S & i o = LT T
1 19 24 1-3-3-3
7 Gray/brown clayey SILT, trace to little fine sand 20 24 4-5-5-6
45 A Brown/gray clayey SILT, trace to little fine sand, trace 21 24 2-4-5-6
+2 mica.
4 22 24 7-8-6-8
| MH
1 23 24 2-4-4-5
50 -
13 SH-3 24
4 24 24 4-5-7-9
55 1 25 24 3-4-6-7
+ -8
4 24 6-5-24-17
] -[| Gray fine to coarse SAND, little gravel, little silt. 26
. No Recovery (58.0'-60.0'). 0 8-5-12-16
60 - '
T-13 Light-gray fine to medium SAND, little silt. 27 4 8-15-11-16
1 .|| No Recovery (62.0'-64.0'), see note #3.
1 | Light-gray fine SAND, little medium sand, little coarse 0
4 M '| sand, trace silt.
65 - | Same, with lenses of gray clay. 28 9 7-16-14-11
T -18
B 29 24 16-22-35-50/5"
. | Light gray/light brown FINE SAND, trace silt. 30 20 9-38-35-29
70
T -23 32 20 22-14-14-10
: Gray CLAY, trace fine sand, with 1" lenses of light gray
cL fine sand. 33 6-9-17-26
75 1
T -28
80

1. Wet on spoon at 25.0'.
2. Heave in augers at 58', began washing.
3. Diriller washed using 150 gal. of water, could not remove last 12" of heave.

Light

remove

gray/brown F/C SAND present in wash water. Spoon driven in attempt to

heaved material prior to drilling to next sampling increment.
4. Borehole grouted with cement-bentonite grout after auger removal.




Testing Method

: 140 |b. hammer falling 30"

DUFFIELD 3iusmestone roao Log of Boring TB-5 Logged by: :MsJ
e (Page1.2) | SiracoElevaion 289
A age 1 - e
ASSOCITATES ewax: ourrierogourener.com g Horizontal Datum  :MSPCS NAD 1983
Date Started : November 17, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers \I?:te Completed Nox{ember 18, 1998 ’ Norﬂ)ing - 642338
Pearce Creek Dredged Material eather  Variable sun. breezy, 50's | Easting : 1601791
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf g
ep urf. I
- Sample Rec" No. Blows
in Elev. 4 o p ecy
el 8 g DESCRIPTION Numbor pt bor
: D 0] 6 inches
0 -
i / Dark-gray mottled CLAY, trace fine sand, trace plant 1 12 1-1-1-2
material. e
+27 - /
" / 2 12 2-2-2-3
5 1 SH-1 14
i Dark-gray clayey SILT, trace fine sand, trace organics,
with lenses of plant material.
T 22 3 24 WH-WH-2-1
b 4 8 WH-1-1-1
10 1
b SH-2 24
+ 17
4 5 9 WR-1-1-1
15 1 6 24 WH-WH-1-1
| MH
412 7 24 1-1-2-2
4 8 24 1-1-1-2
20
- 9 24 WH-WH-2-1
T7
4 10 2-2-1-2
25 1 Brown clayey SILT, little fine sand. 11 24 WR-WR-WH-WH
:_ Light-gray mottled SILT, some fine sand, trace gravel,
2 ML trace mica. 12 24 3-5-7-10
N .|t Light-brown fine to coarse SAND and gravel, trace silt
I (saturated). 13 24 6-10-10-7
30 A b
b 14 12 6-11-10-12
+-3
. 15 13 15-14-14-15
1 SP/SM
35 A 16 14 16-15-20-10
+ -8 17 7 14-14-10-6
b I No Recovery (38.0' to 40.0), see note #3. 0 3-4-5-6
40 P | TR

F:\boring logs\3769ge\th-5.bor

09-18-1999

1. Unable to determine starting depth of wet on spoon.

2. "Washed" to keep hole open beginning at 30.0'.

due to

difficulties removing spoon from sample area.

S. Borehole grouted with cement-bentonite grout after auger removal.

3. Woody plant material fragments observed coming up in wash water, 38.0'

to 40.0'.

4. Reddish/gray CLAY observed on outside of spoon. Possibly losing sample




Testing Method

: 140 Ib. hammer falling 30"

F:\boring logs\3769ge\tb-5.bor

09-18-1999

5400 LIMESTONE ROAD LOg Of Boring TB-5 Logged by: :MSJ
DUF F IELD ey e 10808 1202 P 2.2 Surface Elevation 1289
> W \J04). age - * -
ASSOCIATES ewai: ourrieLogourrner.com (Pag ) Horizontal Datum  : MSPCS NAD 1983
Date Started : November 17, 1998 Vertical Datum : NAVD 1988
us Army Corps Of Engineers Date Completed : November 18, 1998 Northing 1 642338
Pearce Creek Dredged Material Weather : Variable sun. breezy, 50's | Easting : 1601791
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf. g
ep urf. X .
in Elev. 0 o Sample Rt'ec y No. Blows
n e 8% DESCRIPTION Numbe P por
k a ) 6 inches
40 L T e s et T
. PT Dark-gray/brown organic SILT and PEAT, little fine sand. 18 24 5-5-6-6
=4 -13
i 1 Gray fine SAND and clayey SILT, trace medium sand,
1] trace coarse sand, trace gravel with small lenses of 19 12 10-14-13-10
§ | woody material.
45 A 20 15 10-20-15-13
T -18 21 15 4-9-9-19
. SM
- 22 15 14-14-19-15
50 1 1 Varicolored fine SAND, some silt, with 1" lenses of
i 1 light-gray fine sand. 23 14 5-10-11-10
- -23 1 Light-reddi
j Light-reddish/gray/brown fine SAND, and mottled SILT. 24 4 42-50/4"
55 - -l Varicolored fine SAND, trace to little silt. 25 17 40-42-32-28
L 28 26 12 17-42-50/4 5"
1 By 27 20 24-20-27-35
60 - spisM No Recovery (60.0' to 60.6"). 0 48-50/1"
1.3 o
i o 28 7 30-50/5"
i S 29 4 40-50/2"
65 <
+ -38 g 30 20 25-35-40-34
| Gray CLAY, little fine sand. 0 11-14-26-33
70 A No Recovery (68.0' to 70.0'), see note #4.
. / ) ) 31 1 6-8-11-16
143 cL / Red/light-gray/brown variegated CLAY, some to and fine
sand.
B / 32 15 6-8-14-17
. Red/light-gray/brown variegated CLAY, trace to little fine SH-3 18
75 sand.
+ 48
80

1. Unable to determine starting depth of wet on spoon.
2. "Washed" to keep hole open beginning at 30.0'.

due to

3. Woody plant material fragments observed coming up in wash water, 38.0'
to 40.0'.
4. Reddish/gray CLAY observed on outside of spoon. Possibly losing sample

difficulties removing spoon from sample area.
5. Borehole grouted with cement-bentonite grout after auger removal.
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gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Logged By:

Date Begin - End:

12/12/2012

D. Grahl

Hor.-Vert. Datum:

MD State Plane - NAVD88

Angle from Vert.:

0 degrees

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

BORING LOG CSB-29

Weather: 40's, Mostly Cloudy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
= . ] s S| o xe
g 2 Northing: 642,718.082 o| G5 L 3 2 |« g 5|83 -
= %‘ 4 Easting: 1,598,869.247 S %ﬁ a 8 § > | o o|l=w|ES I2)
osc 8| ® Surveyed Surface Elevation (ft.): 33.47 Pl 23 F | »K S 5 |Z25| 3| EZ S $w
oo £ (0o o5l o 35 & 5o = = c |o|os |92 0 = X
e £ | 2212 - ¢ CZ w85l @ |£ co|lgz|loz 5
T S ro% Surface Condition: Cleared Area =3 ol Ot @ dT|og|el2| o |[allao|(BU |50 5
o 5|8 E5|5| 285 |82|2E|55] = |83|85|32|82 £5
oW o |6 wZ|lon| o5 & |2€|(D2H|20| a |an|aw|IE€ad o
Lean CLAY with Sand (CL): subrounded PP=0.25 84 DREDGE MATERIALS
B sand, low to medium plasticity fines, brownish n.
\/ i gray, dark gray, and black, moist, very soft,
20% organic matter, including decomposed
I reeds and roots.
—30
5_
) PP=0.25 120
L in.
25
10% organic matter
10—
20
) PP=05
15—
) PP=0.25 72 No vibration required
5 in. 17 to 27 feet.
15
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gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/12/2012
Logged By: D. Grahl
Hor.-Vert. Datum: MD State Plane - NAVD88

Angle from Vert.: 0 degrees

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

BORING LOG CSB-29

Weather: 40's, Mostly Cloudy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
= . ] s S| o xe
g 2 Northing: 642,718.082 o| G5 & 3 2 |« g 5|83 -
€ g |3 Easting: 1,598,869.247 g 5 & 2 Sl = |e ol=Tles a
osc 8| ® Surveyed Surface Elevation (ft.): 33.47 Pl 23 F | »K S 5 |Z25| 3| EZ S $w
¢S T | ¢ og|lo|l 3B [Te 5 el § |22 2p 2262 [
TE = " ols S = 2Zzlwn 8 [} £ R=4%] zZleZz ©
T S ro% Surface Condition: Cleared Area =3 ol Ot @ dT|og|el2| o |[allao|(BU |50 5
Ss 5 |¢ SEI5| 385 |8z |2E|55| = |43|85|32| 8 £5
oW o |6 wZ|lon| o5 & |2€|(D2H|20| a |an|aw|IE€ad o
) Lean CLAY (CL): grey, light gray, and brown, i
B wet, very soft
10
25 —
) PP=0.25 120 No vibration required
5 in. 27 to 37 feet.
-5
30— —
-0
i PP=0.5
1~
3% \ | Fibrous PEAT (PT): brown and black, S-1 TIDAL MARSH
B Y organic, wet DEPOSITS
] \\ // —
i 2N
BV 120 1
L in.
ZNE
Tay, 7]
- L o
Lean CLAY with Sand (CL): rounded sand, UPPER SAND i
B medium plasticity fines, light brown and gray,
LR wet, hard
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Date Begin - End:

Logged By:

Hor.-Vert. Datum:

MD State Plane - NAVD88

Angle from Vert.:

Weather:

40's, Mostly Cloudy

BORING LOG CSB-29

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

Exploration Diameter: 6 in O.D./ 4 in. |.D.

FIELD EXPLORATION

LABORATORY RESULTS

Northing: 642,718.082

(BC)

Surveyed
Elevation (feet)
Depth (feet)

{ Graphical Log

Easting: 1,598,869.247
Surveyed Surface Elevation (ft.): 33.47

Surface Condition: Cleared Area

No Recovery)

Pocket Pen(PP)= tsf

Sample
Number
Sample Type
Blow Counts:
Uncorr. blows/6 in.
Recovery

(NR

USCS

Symbol

Water

Dry Density (pcf)
#200 Sieve (%)
Liquid Limit

Passing No.4
(NV

Sieve (%)

Content (%)
Passing

=No Value)
No Plasticity)

Plasticity Index

(NP

Other Tests/
Remarks

Silty SAND with Gravel (SM): rounded sand,
low plasticity fines, gray and brownish gray,
wet

Lean CLAY with Sand (CL): rounded sand,
medium plasticity fines, yellowish brown and
gray, wet

[KLF_BORING/TEST PIT SOIL LOG]

Clayey SAND with Gravel (SC): rounded
sand, medium plasticity fines, yellowish brown
and gray, wet, loose

Lean CLAY with Sand (CL): rounded sand,
medium plasticity fines, light gray and
yellowish brown, wet

Clayey SAND with Gravel (SC): rounded
sand, medium plasticity fines, yellowish brown
|and gray

|

Lean CLAY with Sand (CL): rounded sand,
medium plasticity fines, light gray and
yellowish brown

Clayey SAND with Gravel (SC): rounded
sand, medium plasticity fines, yellowish brown
and light gray, wet

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

Poorly-Graded SAND with Gravel (SP):
rounded gravel, rounded sand, non-plastic
fines, brown, brownish yellow, and yellowish
brown

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, pale brown, wet
Poorly-Graded SAND with Gravel (SP):
rounded gravel, rounded sand, non-plastic
fines, pale brown, wet

Sandy SILT (ML): rounded sand, low
plasticity fines, light gray and yellowish brown,
wet

/

Poorly-Graded SAND with Gravel (SP):
rounded gravel, rounded sand, non-plastic
fines, yellowish brown and light brown, wet

Clay stringers at
approximately 59 and
603 feet

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj
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Logged By:

Date Begin - End:

Hor.-Vert. Datum: MD State Plane - NAVD88

Angle from Vert.:

BORING LOG CSB-29

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Weather: 40's, Mostly Cloudy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
| ® _ z
= : S S|l gl x8
g 2 Northing: 642,718.082 o| G5 L 3 2 |« g 5|83 -
= %‘ 4 Easting: 1,598,869.247 S %ﬁ a 8 § > | o o|l=w|ES I2)
o o |® Surveyed Surface Elevation (ft.): 33.47 = £3 T | K S 5 |Z25| 3| EZ S 2 0
g8 = |8 og|el =& |&82]|.,8|.E| § |2 2h|22|52 [
T £ | § oo |g| oL g 2ZNa|l59 Eo|EPNZ]L L ©
T = o} Surface Condition: Cleared Area [ [} Qo o=l 0O (v lloo N ol =
Ss S| ¢ EEIE| 28 ¢ |82 |mE|S5| 2 |%3|82|32|8a £9
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
i Silty SAND (SM): rounded sand, non-plastic
fines, light gray, yellowish brown and light ]
| brown, wet
—-30
S8 23.0 100 | 13 i
Poorly-Graded SAND (SP): rounded sand, N
B non-plastic fines, pale brown and light gray,
wet i
S-9
120 i
L in.
—-35
70 —
—-40
75 —
% 120 i
L in.
—-45
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R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/12/2012 Drill Company: Boart Longyear BORING LOG CSB-29
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Mostly Cloudy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— M [0} [y —~ — o
3 2 Northing: 642,718.082 o OF A& z 8 |« SEEAEE _
e g2 Easting: 1,598,869.247 S %m o 8 el = |8 o|l=w|ES I2)
osc 8| ® Surveyed Surface Elevation (ft.): 33.47 Pl 23 F | »K S 5 |Z25| 3| EZ S $w
¢S T | ¢ og|lo|l B (o sl €| § |22 2p(22(52 [
B < | < T ac|a| St = >Zlnwid|lsa| @ |E £ -sZ|8Z L ®
Q@ S o Surface Condition: Cleared Area £ Qo o= | 0O n Ol ool 2|20 o
So B¢ £5|5| 223 |8z |a5|E5| 2 |88|88|32|82 £§
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
Sandy Lean CLAY (CL): rounded sand, i
B medium plasticity fines, yellowish brown and
light gray, wet ]
| Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, yellowish brown, wet
—-50
85 Sandy Lean CLAY (CL): rounded sand, —
| medium plasticity fines, light brown and light
gray, wet
Poorly-Graded SAND (SP): rounded sand, ]
- non-plastic fines, yellowish brown, wet S-10
Sandy Lean CLAY (CL): rounded sand, i
| medium plasticity fines, yellowish brown and 1%0
gray, wet '
Poorly-Graded SAND (SP): rounded sand, 1
55 non-plastic fines, yellowish brown, wet
90— Lean CLAY (CL): rounded sand, medium to —
| . 1| high plasticity fines, light gray and yellowish
brown, wet
) Poorly-Graded SAND (SP): rounded sand, UPPER CONFINING
o non-plastic fines, light gray and yellowish LAYER
| brown, wet i
| Lean CLAY (CL): rounded sand, medium
plasticity fines, reddish gray, light gray and
- pink, wet E
PP=2.0
—-60
L PP=3.0
S-11 CL | 201 38 | 18
95— —
i PP=35
Silty SAND (SM): rounded sand, non-plastic %é 120 LOWER SAND i
B to low plasticity fines, light gray, yellowish n.
brown, brown and red, wet i
—-65
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Date Begin - End: 12/12/2012 Drill Company: Boart Longyear

Logged By:

BORING LOG CSB-29

D. Grahl Drill Crew: R. Parr

Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600

Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous

Weather:

40's, Mostly Cloudy Exploration Diameter: 6 in O.D./ 4 in. |.D.

Elevation (feet)

Surveyed
Depth (feet)

FIELD EXPLORATION LABORATORY RESULTS

{ Graphical Log

Northing: 642,718.082
Easting: 1,598,869.247
Surveyed Surface Elevation (ft.): 33.47

(BC)

Uncorr. blows/6 in.
No Recovery)

Surface Condition: Cleared Area

Pocket Pen(PP)= tsf

Dry Density (pcf)
#200 Sieve (%)
Liquid Limit

Sample Type
(NV

Passing No.4
Sieve (%)

Content (%)
Passing

Blow Counts:
Recovery

Sample
Number
(NR

USCSs
Symbol
Water

No Value)
No Plasticity)

Plasticity Index

(NP

Other Tests/
Remarks

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

Silty SAND (SM): rounded sand, non-plastic
to low plasticity fines, light gray, yellowish
brown, brown and red, wet

Clayey SAND (SC): rounded sand, medium
plasticity fines, red, light gray and yellowish S12
brown, moist

105—

Lean CLAY with Sand (CL): rounded sand, PP=3.0
medium plasticity fines, red and gray, moist S13

Lean CLAY (CL): rounded sand, medium S-14
plasticity fines, gray and dark gray, moist

Clayey SAND (SC): rounded sand, medium S-15
plasticity fines, dark gray and light gray, moist

Sandy Lean CLAY (CL): rounded sand, low 1%0
plasticity fines, dark gray, wet '

Silty SAND (SM): rounded sand, low
plasticity fines, dark gray, wet

Sandy Lean CLAY (CL): rounded sand,
medium plasticity fines, dark gray, moist

115—

Clayey SAND (SC): rounded sand, medium
plasticity fines, dark gray

Sandy Lean CLAY (CL): rounded sand,
medium plasticity fines, dark gray

S-16

Silty SAND (SM): rounded sand, low
plasticity fines, gray and dark gray, wet

Sandy Lean CLAY (CL): rounded sand, low
plasticity fines, dark gray, wet %é

120
Lean CLAY (CL): rounded sand, medium n.
plasticity fines, red and gray, moist

Silty SAND (SM): rounded sand, low
plasticity fines, yellowish red, light gray and
brownish yellow, wet

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj
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Date Begin - End: 12/12/2012

Logged By: D. Grahl

Hor.-Vert. Datum: MD State Plane - NAVD88

Angle from Vert.: 0 degrees

Weather: 40's, Mostly Cloudy

BORING LOG CSB-29

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

Exploration Diameter: 6 in O.D./ 4 in. |.D.

FIELD EXPLORATION

LABORATORY RESULTS

Northing: 642,718.082

(BC)

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

Surveyed
Elevation (feet)

Depth (feet)
{ Graphical Log

Easting: 1,598,869.247
Surveyed Surface Elevation (ft.): 33.47

Surface Condition: Cleared Area

No Recovery)

Pocket Pen(PP)= tsf

Sample
Number
Sample Type
Blow Counts:
Uncorr. blows/6 in.
Recovery

(NR

USCS

Symbol

Water

Dry Density (pcf)

#200 Sieve (%)
Liquid Limit

Passing No.4
(NV

Sieve (%)

Content (%)
Passing

No Value)
No Plasticity)

Plasticity Index

(NP

Other Tests/
Remarks

—-100

105

Lean CLAY (CL): rounded sand, medium
plasticity fines, white and yellowish red, wet

Silty SAND (SM): rounded sand, low
plasticity fines, light gray and yellowish brown,
wet

Lean CLAY with Sand (CL): rounded sand,
medium plasticity fines, light brown, white and
light gray, wet

Silty SAND (SM): rounded sand, low
plasticity fines, light gray, wet

Sandy Lean CLAY (CL): rounded sand,
medium plasticity fines, light gray, wet

Silty SAND (SM): rounded sand, low
plasticity fines, light gray

Sandy Lean CLAY (CL): rounded sand,
medium plasticity fines, light gray and white,
wet

Lean CLAY (CL): rounded sand, high
plasticity fines, red, wet /

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, yellowish red and light
brown, wet

Clayey SAND (SC): rounded sand, medium
plasticity fines, light gray, wet

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, light brown, wet

Sand occurs as
approximately 1/4 inch
seams.

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

PROJECT NO.: 130226

DRAWN BY: KLW

BORING LOG CSB-29

CHECKED BY: DG

DATE: 12/28/2013

REVISED: 12/29/2013

Pearce Creek CDF
Earleville, MD




[KLF_BORING/TEST PIT SOIL LOG]
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gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/12/2012

Logged By: D. Grahl

Hor.-Vert. Datum:

MD State Plane - NAVD88

Angle from Vert.: 0 degrees

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

BORING LOG CSB-29

Weather: 40's, Mostly Cloudy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
3 2 Northing: 642,718.082 o OF A& z 8 |« SEEAEE _
= %‘ 4 Easting: 1,598,869.247 S %m a 8 § > | o o|l=w|ES I2)
osc 8| ® Surveyed Surface Elevation (ft.): 33.47 El 235 © | . S 5 |Z25| 3| EZ S $w
oo <« o 0% 55 2 o —= = c oS |os|J0o|& 0 - X
=2 £ Qol|o o2 o 22 (w85 o) c cwn Z|oz =
o3 S | & Surface Condition: Cleared Area a2 (gl O g 3 Lol o |80 Bo|lBT =T 58
ez 8| § EE|El 383 % |0 |QE|RE azla8|3>|%a 2E
S0 o £ G5 |m| 32 8 o= ns|8c 2 |clloN|TS5(2Z £ 0
oW o |6 nZ|lon| a5 & |Z2|[DH|=O0| o |ad|aw|TE€d ox
=1 | Clayey SAND (SC): rounded sand, medium
B plasticity fines, red, wet
Poorly-Graded SAND (SP): rounded sand, .
| non-plastic fines, light brown and yellowish
brown, wet
Silty SAND (SM): rounded sand, non-plastic -
110 to low plasticity fines, yellowish brown,
yellowish red, red, and reddish gray, wet
145— Lean CLAY (CL): medium to high plasticity
) LOWER CONFINING
| fines, red and gray, wet LAYER
l S-17 i
i T 4
L in.
-115
150— -
i Lean CLAY with Sand (CL): rounded sand,
7 medium plasticity fines, light gray, wet ]
—-120
Clayey SAND (SC): rounded sand, medium
<1 plasticity fines, gray, red and yellowish brown, ]
L SECA  wet
155— Lean CLAY (CL): medium plasticity fines, B
gray, wet
B The exploration was terminated at GROUNDWATER LEVEL INFORMATION:
approximately 157 ft. below ground surface. ¥ Groundwater was observed at approximately 1 ft. below ground
] ; ) : surface during drilling.
| 15 The explora;t|20r12¥)v1azs backfilled with grout on GENERAL NOTES:
December 12, : The exploration location and elevation were surveyed by Polaris.
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Date Begin - End:

Logged By:

Hor.-Vert. Datum:
Angle from Vert.:

12/13/2012 - 12/14/2012

MD State Plane - NAVD88

Drill Company:

Drill Crew:

Drill Equipment:

Boart Longyear

BORING LOG CSB-30

R. Parr
LS 600

Exploration Method: Sonic Continuous

[KLF_BORING/TEST PIT SOIL LOG]
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gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Weather: Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
= . @ [ — —~| x ©
g 2 Northing: 642,218.093 o| G5 L 3 2 |« g 5|83 -
e g2 Easting: 1,598,872.603 g Zs o 3 T = |e ol=2m|ES )
Sc O |® Surveyed Surface Elevation (ft.): 32.76 E| €3 ¢ >0 <[ F |2 e 3| EZ| S )
oo £ (0o vog5|lo|l 38 & 5o = 2| ¢ |o|os|TJ0|= 0 - X
e £ | 2212 - ¢ CZ w85l @ |£ co|lgz|loz 5
T S ro% Surface Condition: Phragmites =3 ol Ot @ <30 Q12| 0 29|20 5
s & |8 SE|E| 383 |82 |3E|E5| = |88|85|32| 82 2t
AW o |o hZ|h| B5 & [2Z2|DA[20| & [an|af|IZad O
SILT (ML): low plasticity fines, brown, wet PP=0 84 DREDGE MATERIAL
in.
Lean CLAY with Sand (CL): subrounded i
sand, medium plasticity fines, brown and gray,
_ moist, fine grained sand i
PP=1.0
—30
PP=15
AVA
) Lean CLAY (CL): subrounded sand, medium i
to high plasticity fines, dark gray and black,
5 wet, fine grained sand _
PP=0.25
PP=0.5
) PP=0.5 120 i
in.

o5 20% organic matter.
Elastic SILT (MH): subrounded sand, low to i
medium plasticity fines, dark gray, wet, fine

10— grained sand _]
PP=0.25
—20
i PP=0.25 i
15 - —
Lean CLAY (CL): subrounded sand, medium
plasticity fines, dark gray, gray, brown and
_ black, wet, fine grained sand i
PP=0.5
i 0 4
in.
15
20% organic matter.
Elastic SILT (MH): subrounded sand, low to
7 medium plasticity fines, gray, wet, very soft, 1
fine grained sand
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gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/13/2012 - 12/14/2012 Drill Company: Boart Longyear BORING LOG CSB-30
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 50's, Clear Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
3 2 Northing: 642,218.093 o OF A& z 8 |« SEEAEE _
e g2 Easting: 1,598,872.603 g Zs o 3 T = |e ol=2m|ES )
o o |® Surveyed Surface Elevation (ft.): 32.76 = £3 T | K S 5 |Z25| 3| EZ S 2
2s S| & 25le| £2 |82|,3|,5| & |25|20|22|22 =
2T £ [ & Surface Condition: Phragmites a2(al O 8 |31 8 Lol o |80 Bo|lBT =T ol
o 5|8 E5|5| 285 |82|2E|55] = |83|85|32|82 £5
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
Elastic SILT (MH): subrounded sand, low to
medium plasticity fines, gray, wet, very soft,
I i fine grained sand i
10
i 25 . .
Lean CLAY (CL): subrounded sand, medium
plasticity fines, dark gray, black and gray, wet, 20% organic matter
B | soft, fine grained sand ’ i
) PP=0.75 109 ]
in.
-5
PP=1.0
Elastic SILT (MH): subrounded sand, i
medium plasticity fines, gray and black, wet, PP=0.25 10% organic matter
I 30— very soft, fine grained sand ’ from 29.5 to 31 feet |
L PP=0.5
—0
i PP=0.25 i
i 35 .
L PP=0.5
27 | Fibrous PEAT (PT): high plasticity fines, dark 87 TIDAL MARSH i
5 1, \\| brown and brown, wet S1 in. DEPOSITS
10, 4
L LA
Organic CLAY (OH): subrounded sand, high i
plasticity fines, yellow brown and dark brown,
i wet, fine grained sand
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gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/13/2012 - 12/14/2012 Drill Company: Boart Longyear BORING LOG CSB-30
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 50's, Clear Exploration Diameter: 6 in O.D./ 4 in. |.D.
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Organic CLAY (OH): subrounded sand, high
plasticity fines, yellow brown and dark brown,
B | wet, fine grained sand
L S-2
—-10
I 5
4 Sandy SILT with Gravel (ML): subrounded to S-3 UPPER SAND
rounded gravel, subrounded to rounded sand,
I B non-plastic fines, light gray and yellowish
brown, wet, medium to fine grained sand,
| medium to fine to grained gravel
| . , Y 120
Silty SAND (SM): rounded sand, non-plastic in.
—-15 fines, olive yellow and yellowish brown, wet,
medium to fine grained sand
Poorly-Graded SAND with Silt and Gravel
(SP-SM): rounded gravel, rounded sand,
B non-plastic fines, yellowish brown, wet, coarse
to fine grained sand, medium to fine grained
B gravel S-4
Occasional
discontinuous clay
I lenses 1/2 inch thick.
—-20
l Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, yellowish brown and gray,
wet, coarse to medium grained sand
B Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, medium to fine grained
| sand S5
Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, yellow and pale brown, wet,
L coarse to medium grained sand, fine grained
gravel % 120
Poorly-Graded SAND with Gravel (SP): in.
[—-25 rounded gravel, rounded sand, non-plastic
fines, yellowish brown, wet, coarse to medium S-6
grained sand
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Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
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y Clayey SAND (SC): rounded sand, medium
plasticity fines, white and yellow, wet, medium 57
I to fine grained sand i
Lean CLAY (CL): rounded sand, medium S-8 CcL | 211 33 | 15 i
plasticity fines, white and yellow, fine grained
30 sand i
Poorly-Graded SAND with Silt (SP-SM):
. rounded sand, non-plastic fines, light brownish
gray, yellow and white, wet, coarse to fine 7
grained sand
L S-9
Grades to light gray, yellow, white, yellowish V 120 i
brown and yellowish red n.
—-35
—-40
L . S-10
f Sandy Lean CLAY (CL): rounded sand, -
medium plasticity fines, light gray and yellow,
- wet, firm, medium to fine grained sand S-11
T Lean CLAY (CL): rounded sand, medium PP=2.0 118 )
plasticity fines, light gray and yellow, wet, firm, n.
45 B fine grained sand |
Silty SAND (SM): rounded sand, non-plastic
B fines, light gray and yellow, wet, medium to |
fine grained sand
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I Silty SAND (SM): rounded sand, non-plastic
fines, light gray and yellow, wet, medium to
fine grained sand i
S-12
—-50
Clayey SAND (SC): rounded sand, low
plasticity fines, light gray, wet, medium to fine PP=45
grained sand ’ i
PP=4.5
Poorly-Graded SAND (SP): rounded sand, i
non-plastic fines, white, wet, medium grained
sand i
T - PP=2.0
Sandy Lean CLAY (CL): light gray, wet, firm,
fine grained sand
Poorly-Graded SAND with Silt (SP-SM): light 1
gray, wet, coarse to fine grained sand
S-15 i
—-60
Lean CLAY with Sand (CL): light gray, wet, S-16
hard, fine grained sand 517
Silty SAND (SM): light gray, wet, medium to .
fine grained sand
Lean CLAY with Sand (CL): light gray, wet, S-18
hard, fine grained sand LOWER SAND
Silty SAND (SM): light gray, wet, medium 519
grained sand ]
Poorly-Graded SAND with Silt (SP-SM): %é 120 i
rounded sand, non-plastic fines, light gray, n.
65 wet, medium to fine grained sand ]
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: Poorly-Graded SAND with Silt (SP-SM):
rounded sand, non-plastic fines, light gray, 520
B wet, medium to fine grained sand
—-70
Poorly-Graded SAND (SP): rounded sand, V 101
non-plastic fines, light gray, coarse to fine n.
~ 75 grained sand
—-80
grades to light brownish gray, medium to fine
grained sand
S-21
L grades to yellowish brown
117.5 to 119 Frequent
Poorly-Graded SAND
I %é (SP) partings about 1/4
Silty SAND (SM): rounded sand, non-plastic 120 inch thick.
o5 fines, gray, wet, medium to fine grained sand n.
i Lean CLAY partings (CL): rounded sand,
medium plasticity fines, dark gray and light 1019 tol120.|5Lfeet CLAY
. gray, wet, hard, fine grained sand cgasmna ean i
partings about 1/4 inch
Silty SAND (SM): rounded sand, non-plastic thick.
fines, light gray and dark gray, wet, medium to S22
L fine grained sand
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Logged By:

Weather:

Angle from Vert.: 0 degrees

Date Begin - End: 12/13/2012 - 12/14/2012  Drill Company:
D. Grahl Drill Crew:
Hor.-Vert. Datum: MD State Plane - NAVD88  Drill Equipment:

Boart Longyear

BORING LOG CSB-30

Exploration Method: Sonic Continuous

50's, Clear Exploration Diameter: 6 in O.D./ 4 in. |.D.

FIELD EXPLORATION

LABORATORY RESULTS

Surveyed
Elevation (feet)
Depth (feet)

{ Graphical Log

Northing: 642,218.093
Easting: 1,598,872.603
Surveyed Surface Elevation (ft.): 32.76

Surface Condition: Phragmites

(BC)

Uncorr. blows/6 in.
No Recovery)

Pocket Pen(PP)= tsf

Sample
Number
Sample Type
Blow Counts:
Recovery
(NR:

UscCs
Symbol
Water

Dry Density (pcf)

#200 Sieve (%)
Liquid Limit

Passing No.4
(NV

Sieve (%)

Content (%)
Passing

No Value)
No Plasticity)

Plasticity Index

(NP

Other Tests/
Remarks

1

Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray, wet, firm, fine
grained sand

i \

fines, light gray and dark gray, wet, medium to

Silty SAND (SM): rounded sand, non-plastic
fine grained sand /

Lean CLAY (CL): rounded sand, medium

plasticity fines, light gray and dark gray, wet,

hard, fine grained sand

Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, fine grained sand

Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray and light gray, wet,
fine grained sand

Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, fine grained sand

Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray, wet, fine grained
sand

Wl

—-100

Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, fine grained sand

B e e R

Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray, wet, fine grained
sand [l

Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, fine grained sand

135—

Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray, wet, fine grained
sand

Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, fine grained sand

Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray, wet, fine grained
sand

—-105

Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, fine grained sand

Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray and light gray, wet,
fine grained sand

121.8 to 124.3 feet .
Occasional Silty SAND
(SM) partings about 1/4
inch thick. 1

125.3 to 128.5 feet
Occasional Silty SAND
(SM) partings about 1/4
inch thick.

134 to 136.5 feet
Frequent
Poorly-Graded SAND
(SP) seams 1/4 inch to
1 inch thick.
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Logged By: D. Grahl

Angle from Vert.: 0 degrees

Date Begin - End: 12/13/2012 - 12/14/2012

Hor.-Vert. Datum: MD State Plane - NAVD88

Drill Company: Boart Longyear BORING LOG CSB-30
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

Weather: 50's, Clear Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— M [0} [y —~ — o
3 2 Northing: 642,218.093 o OF A& z 8 |« SEEAEE _
e g2 Easting: 1,598,872.603 g Zs o 3 T = |e ol=2m|ES )
Sc O |® Surveyed Surface Elevation (ft.): 32.76 P I H H >0 <[ F |2 e 3| EZ| S )
g8 = |8 og|el =& |&82]|.,8|.E| § |2 2h|22|52 [
s £ |§ Surface Condition: Phragmites a9|g| ot g |gc|Be|88| 8 |aelaa|BN|ST 58
> : E|lE S x OE|=¢E 2219815 17} Qe
St 5 |¢ EE|E ¢S |32 |asS|85| = |8e|l8RzS s £0
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
=1 Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, yellowish red, reddish yellow S04
B and yellowish brown, wet, coarse to medium i
grained sand
l Clayey SAND (SC): rounded sand, medium
plasticity fines, light gray, wet, medium to fine Occasional 1
grained sand discontinuous clay
—-110 Poorly-Graded SAND (SP): rounded sand, lenses. i
non-plastic fines, light brown, yellowish brown
and yellowish red, wet, coarse to medium
I grained sand i
s =
Sandy Lean CLAY (CL): rounded sand,
- medium plasticity fines, light gray and S-25 LOWER CONFINING
N yellowish brown, wet, fine grained sand LAYER 7
Lean CLAY (CL): rounded sand, medium
I B plasticity fines, light gray, pink and yellow, wet, ]
fine grained sand 1I%0
-115
L S-26
150— -
) Sandy Lean CLAY (CL): rounded sand, i
medium plasticity fines, light gray and red,
120 i wet, fine grained sand i
i S-27 cL | 117 29 | 19 i
| 155 .
The exploration was terminated at GROUNDWATER LEVEL INFORMATION:
125 | approximately 157 ft. below ground surface. ¥ Groundwater was observed at approximately 3.5 ft. below
The exploration was backfilled with grout on gGrEHIIEdRiJerﬁICOerIEUSH'ng drilling.
L December 14, 2012. The exploration location and elevation were surveyed by Polaris.
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Date Begin - End:

Logged By:

Hor.-Vert. Datum:
Angle from Vert.:

12/11/2012

D. Grahl

MD State Plane - NAVD88

0 degrees

BORING LOG CSB-31

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous
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gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
= . ] s S| o xe
g > Northing: 643,001.615 o| G5 L 3 2 |« g 5|83 -
= %‘ 4 Easting: 1,598,356.063 e %ﬁ [y 8 § -~ |© o|l=2m®|El 0
osc 8| ® Surveyed Surface Elevation (ft.): 35.14 Pl 23 F | »K S 5 |Z25| 3| EZ S $w
¢S T | ¢ og|lol 32 | T2 5 el § |22 2p 2262 [
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35 =1 Poorly-Graded SAND (SP): rounded sand, 84 DREDGE MATERIAL
: ‘| non-plastic fines, brown, moist n.
g Sandy Lean CLAY (CL): rounded sand, g .
medium plasticity fines, dark gray and brown, PP=0.75
mottled, moist to wet, firm to soft
i PP=0.5 i
AVA
S-1
Lo 5T 7
Sandy SILT (ML): rounded sand, non-plastic PP=0.25
to low plasticity fines, dark gray, moist, very S2 ]
soft
Lean CLAY (CL): rounded sand, low to 120 i
medium plasticity fines, dark gray and brown, n.
wet, soft to very soft, occasional wood ]
fragments
25 107 7]
20 157 Lean CLAY (CL): rounded sand, medium PP=0.75 QUATERNARY
plasticity fines, light brown, moist, firm 53 LOWLAND DEPOSITS
) PP=1.5 i
) Lean CLAY with Sand (CL): rounded sand, %é 120 i
low plasticity fines, light brown, moist, firm n.
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Date Begin - End: 12/11/2012 Drill Company: Boart Longyear BORING LOG CSB-31
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
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=15 Sandy Lean CLAY (CL): rounded sand, low
to medium plasticity fines, light brown, firm
l PP=1.0 i
Silty SAND (SM): rounded sand, non-plastic i
fines, yellowish brown and light gray, moist
=10 Lean CLAY (CL): rounded sand, medium N
plasticity fines
Silty SAND (SM): rounded sand, non-plastic .
fines, yellowish brown and light gray, moist
Lean CLAY with Sand (CL): rounded sand, V 120 i
medium plasticity fines, yellowish brown and n.
| light gray, wet, soft i
PP=0.75
|5 30— -
Poorly-Graded SAND with Silt (SP-SM): UPPER SAND i
rounded sand, non-plastic fines, light brown,
light brownish gray and yellow, wet ]
Lo 54 sP-sM| 18.1 100 | 11 ]
Grades to light brown, yellow, white and light %é 120 i
in.
gray
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Date Begin - End: 12/11/2012 Drill Company: Boart Longyear BORING LOG CSB-31
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
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=5 : Poorly-Graded SAND with Silt (SP-SM):
rounded sand, non-plastic fines, light brown,
yellow, white and light gray, wet ]
—-10 N
Clayey SAND (SC): subrounded to rounded S-5 i
sand, low to medium plasticity fines, yellowish
brown and light gray, wet ]
Poorly-Graded SAND with Gravel (SP): S-6 1%0
rounded sand, non-plastic fines, white, wet
Poorly-Graded SAND (SP): rounded sand, S-7 i
non-plastic fines, brown, yellowish brown,
brownish yellow and light gray, wet ]
15 N
Poorly-Graded SAND with Silt (SP-SM): i
rounded sand, non-plastic fines, light brown,
white and brownish yellow, wet |
20 S-8
Poorly-Graded SAND with Silt and Gravel %é 120 i
(SP-SM): rounded gravel, rounded sand, n.
non-plastic fines, white, wet i
Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, white, light gray, yellowish ]
brown and brownish yellow, wet
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Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
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¢T £ |§ Surface Condition: Scrub/Phragmites ggle| o3 (87 |B2e|l2g| o |22lac|BT|ET g g
Ss S| ¢ EEIE| 28 ¢ |82 |mE|S5| 2 |%3|82|32|8a £9
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
—-25 =1 Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, white, light gray, yellowish
brown and brownish yellow, wet i
—-30 7]
N grades to light brown, yellowish brown, V 120 i
brownish yellow and gray n.
—-35 7]
N Poorly-Graded SAND with Silt (SP-SM): i
rounded sand, non-plastic fines, light brown,
yellowish brown and light brownish gray, wet ]
S-9
40 N
N Lean CLAY (CL): subrounded sand, medium i
plasticity fines, light greenish gray
B Poorly-Graded SAND with Silt (SP-SM): %é 120 -
rounded sand, non-plastic fines, light brown, in.
yellowish brown and light brownish gray, wet
o Silty SAND (SM): rounded sand, non-plastic 1
fines, light brown, white and brownish yellow,
S-10
wet i
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[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/11/2012

D. Grahl

Logged By:
Hor.-Vert. Datum:

MD State Plane - NAVD88

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

BORING LOG CSB-31

Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— M [0} [y —~ — o
3 2 Northing: 643,001.615 o OF A& z 8 |« SEEAEE _
= %‘ 4 Easting: 1,598,356.063 e %ﬁ [y 3 § -~ |© o|l=2m®|El 0
osc 8| ® Surveyed Surface Elevation (ft.): 35.14 Pl 23 F | »K S 5 |Z25| 3| EZ S $w
¢S T | ¢ og|lol 32 | T2 5 el § |22 2p 2262 [
%“5 e = " . ool S = >Z U’)O Py ] £ R=4%] - Z|LZ C @©
= S Surface Condition: Scrub/Phragmites ol Ot @ dT|og|el2| o |[allao|(BU |50 @
56 5|8 5515 225 |§z(a5|55| 2 |88(85|33| 8L £5
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
—-45 I Silty SAND (SM): rounded sand, non-plastic
fines, light brown, white and brownish yellow,
wet ]
N Sandy Lean CLAY (CL): rounded sand, i
y - medium plasticity fines, light brown, white and
brownish yellow, wet / i
i Silty SAND (SM): rounded sand, non-plastic
fines light brown, white and brownish yellow,
50 85 —
Sandy Lean CLAY (CL): rounded sand,
medium plasticity fines, light brown, white and i
N brownish yellow, wet S-11 LOWER SAND
Silty SAND (SM): rounded sand, non-plastic
B 4 flnes light brown, white and brownish yellow, 120 E
in.
Sandy Lean CLAY (CL): rounded sand,
- medium plasticity fines, light brown, white and 1
brownish yellow, wet
Silty SAND (SM): rounded sand, non-plastic 4
B fines, light brown, yellowish brown and white,
wet
|55 920 —
- S-12 SM | 222 100 | 17 i
60 95 —
B Grades to light brown, yellowish brown and %é 120 i
in.
gray
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[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/11/2012
Logged By:

Drill Company:

D. Grahl Drill Crew:

Hor.-Vert. Datum: MD State Plane - NAVD88  Drill Equipment:
Angle from Vert.: 0 degrees

Boart Longyear

R. Parr

BORING LOG CSB-31

LS 600

Exploration Method: Sonic Continuous

Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— M [0} [y —~ — o
3 2 Northing: 643,001.615 o OF A& z 8 |« SEEAEE _
= %‘ 4 Easting: 1,598,356.063 e %ﬁ [y 3 § -~ |© o|l=2m®|El 0
= Surveyed Surface Elevation (ft.): 35.14 Al €8 5 | &K < % [2e| 3| EZ|ZE 3o
oo £ (0o vog5|lo|l 38 & 5o = 2| ¢ |o|os|TJ0|= 0 - X
= < |2 o ) 2812l 8o X [¢2z21w8|x5| @9 |[cs5len|sZ2|ez 5
T S ro% Surface Condition: Scrub/Phragmites =3 ol Ot @ dT|og|el2| o |[allao|(BU |50 5
o 5|8 E5|5| 285 |82|2E|55] = |83|85|32|82 £5
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
I—-65 I Silty SAND (SM): rounded sand, non-plastic
fines, light brown, yellowish brown and gray, 513
wet i
B Cemented layers from
103 to 104 feet.
--70 7]
Lean CLAY with Sand (CL): light gray and S-14 PP=2.5-3.0 CL | 176 26 | 10
o red, moist, firm to hard ]
120
in.
PP=2.5
75 110— —
N Interbedded Silty SAND (SM) and Sandy PP=4.5+ i
Lean CLAY (CL): rounded sand, low to
medium plasticity fines, light gray and red, wet ]
- PP=4.5+ i
—-80 Silty SAND (SM): rounded sand, non-plastic N
to low plasticity fines, light gray and light
brown, wet i
B Poorly-Graded SAND with Silt (SP-SM): %é 120 i
rounded sand, non-plastic fines, light gray and n.
yellowish brown, wet i
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[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/11/2012 Drill Company: Boart Longyear BORING LOG CSB-31

Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
3 2 Northing: 643,001.615 o OF A& z 8 |« SEEAEE _
= %‘ 4 Easting: 1,598,356.063 e %ﬁ o 3 § -~ |© o|l=2m®|El 0
osc 8| ® Surveyed Surface Elevation (ft.): 35.14 Pl 23 F | »K S 5 |Z25| 3| EZ S $w
¢S T | ¢ og|lol /d | GO sl €| § |22 2p(22(52 [
= c e . sol|lal St = SZ|lnal=o £ £ - Z|LZ - ©
T S S Surface Condition: Scrub/Phragmites £ o Qo [o= a o Qlpol| 2|2 o
So B¢ £5|5| 223 |8z |a5|E5| 2 |88|88|32|82 £§
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
—-85 : Poorly-Graded SAND with Silt (SP-SM):
rounded sand, non-plastic fines, light gray and
yellowish brown, wet i
- S-15 i
—-90 7]
N Poorly-Graded SAND (SP): rounded sand, V 120 i
non-plastic fines, light brown, brown, yellowish n.
brown, light gray and red, wet ]
Lean CLAY (CL): subrounded sand, medium
05 130— plasticity fines, light brown, brown, yellowish PP=35 ]
brown, light gray and red, wet
Poorly-Graded SAND (SP): rounded sand, |
B non-plastic fines, light brown, brown, yellowish
brown, light gray and red, wet
N Clayey SAND (SC): yellowish red, light gray i
and brownish yellow, wet
- S-15A i
--100 -
N Lean CLAY with Sand (CL): subrounded %é 120 LOWER CONFINING
sand, medium plasticity fines, red, gray and n. UNIT
| brown, moist, hard i
S-16
- l PP=4.5+ i
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[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/11/2012 Drill Company: Boart Longyear BORING LOG CSB-31
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600

Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous

Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS

Northing: 643,001.615
Easting: 1,598,356.063
Surveyed Surface Elevation (ft.): 35.14

(BC)

Uncorr. blows/6 in.
No Plasticity)

No Recovery)
No Value)

Surface Condition: Scrub/Phragmites

Pocket Pen(PP)= tsf

Dry Density (pcf)
#200 Sieve (%)
Liquid Limit
Plasticity Index
(NP

Elevation (feet)
(NV

Sample Type
Passing No.4
Sieve (%)

Graphical Log
Passing

Surveyed
Depth (feet)
Sample
Number
Blow Counts;
Recovery
(NR

UscCs
Symbol
Water
Content (%)
Other Tests/
Remarks

I
h
AN
=)
s

Lean CLAY with Sand (CL): subrounded
sand, medium plasticity fines, red, gray and
brown, moist, hard

Silty SAND (SM): subrounded sand, red, gray
and brown, moist

sand, medium plasticity fines, red, gray and
brown, moist, hard

Silty SAND (SM): subrounded to rounded S-17
sand, non-plastic fines, gray, wet

] \Lean CLAY with Sand (CL): subrounded / .

145

—-110

N 120 i
in.
Lean CLAY with Sand (CL): subrounded
L 7 sand, medium to high plasticity fines, brown ]
and gray, moist

S-19
150— —

115

Clayey SAND (SC): subrounded to rounded
sand, low plasticity fines, gray and brown, wet

S-20

Lean CLAY (CL): subrounded sand, medium
plasticity fines, gray and dark gray, moist, hard

- PP=4.5+ 120
n.

S-21
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R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/11/2012 Drill Company: Boart Longyear

Logged By: D. Grahl Drill Crew: R. Parr

BORING LOG CSB-31

Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600

Angle from Vert.: 0 degrees

Exploration Method: Sonic Continuous

Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
= . ] s S| o xe
g > Northing: 643,001.615 o| G5 L 3 2 |« g 5|83 -
= %‘ 4 Easting: 1,598,356.063 e %ﬁ o 3 § -~ |© o|l=2m®|El 0
osc 8| ® Surveyed Surface Elevation (ft.): 35.14 El 235 © | . S 5 |Z25| 3| EZ S $w
oo <« o 0% 55 2 o —= = c oS |os|J0o|& 0 - X
=2 £ Qol|o o2 o 22 (w85 o) c cwn Z|oz =
2o £ |8 Surface Condition: Scrub/Phragmites a2(al O 8 |31 Lol o |80 Bo|lBT =T ol
c> o s EE|E 29 X S Og|l=¢€ szla3dl3>|2a 2E
S0 o £ c3|cs| 22 8 oz (2> W) 2 |clloN|TS5(2Z = 0
oW o |o nZ|lon| a5 & |Z2|[DH|=O0| o |ad|aw|TE€d ox
—-125 - Silty SAND with lignite fragments (SM):
rounded sand, non-plastic fines, light gray,
gray and black, wet
B S-22
Silty SAND (SM): rounded sand, non-plastic
L fines, dark gray and gray, wet
S-23
130 169
The exploration was terminated at GROUNDWATER LEVEL INFORMATION:
approximately 167 ft. below ground surface. ¥ Groundwater was observed at approximately 2.5 ft. below
- 7 : ) ) ground surface during drilling.
The explora;tlor;gfzs backfilled with grout on GENERAL NOTES:
December 11, : The exploration location and elevation were surveyed by Polaris.
135 1707
140 1797
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Date Begin - End:

Logged By:

Hor.-Vert. Datum:
Angle from Vert.:

12/15/2012

D. Grahl

MD State Plane - NAVD88

0 degrees

BORING LOG CSB-32

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Weather: 40's, Partly Cloudy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
= . @ [ — —~| x ©
g 2 Northing: 642,057.079 o| G5 L 3 2 |« g 5|83 -
= %‘ 4 Easting: 1,599,625.909 e %ﬁ [y 8 § -~ |© o|l=2m®|El 0
Sc O |® Surveyed Surface Elevation (ft.): 29.19 E| €3 ¢ >0 <[ F |2 e 3| EZ| S )
oo £ (0o vog5|lo|l 38 & 5o = 2| ¢ |o|os|TJ0|= 0 - X
FE o = = 8 = = =2 (w85 @ c cw Z|loz =
e £ | & Surface Condition: Phragmites g8|g| 95 38 (3T |[Be|lsd| o [a2lag|BU|EY ol
So B¢ £5|5| 223 |8z |a5|E5| 2 |88|88|32|82 £§
oW o |6 wZ|lon| o5 & |2€|(D2H|20| a |an|aw|IE€ad o
- Lean CLAY with Sand (CL): subrounded to 52 Surface Water
rounded sand, medium plasticity fines, brown n.
i and gray, wet, soft to firm, fine grained sand
DREDGE MATERIAL
25 ) i
S-1
5_ —]
v % _
Elastic SILT (MH): rounded sand, low to 120
medium plasticity fines, gray and dark gray, n.
B wet, fine grained sand ]
—20
10— -
S-2
=15 SILT (ML): rounded sand, low plasticity fines, QUATERNARY
yellowish brown and gray, wet, fine grained LOWLAND DEPOSITS
sand _]
Silty SAND (SM): rounded sand, non-plastic S-3
fines, yellowish brown and gray, wet, medium
to fine grained sand 1
SILT with Sand (ML): rounded sand, low
plasticity fines, yellowish brown and gray, wet, |
medium to fine grained sand S-4
120 i
in.
_10 N -
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Date Begin - End: 12/15/2012 Drill Company: Boart Longyear BORING LOG CSB-32

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Partly Cloudy Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— M [0} [y —~ — o
3 2 Northing: 642,057.079 o OF A& z 8 |« SEEAEE _
= %‘ 4 Easting: 1,599,625.909 e %ﬁ o 3 § -~ |© o|l=2m®|El 0
osc 8| = Surveyed Surface Elevation (ft.): 29.19 F| €8 5 | K S 3 |28l L3 E2 S 3o
¢S T | ¢ og|lol /d | GO sl €| § |22 2p(22(52 [
= = o . sol|lal St = SZ|lnal=o ] 'ECD'E - Z|LZ - ©
= o Surface Condition: Phragmites £ Qo o= | 0O 7] nol=1 %" o
55 § |8 5515l 225 |8z|aE|s5| = |43|85|32| 82 £5
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
Gravelly SILT with Sand (ML): rounded S-5
h gravel, rounded sand, low plasticity fines, T
yellowish brown and light gray, wet, medium to
fine grained sand, coarse to medium grained S-6
gravel 1
Clayey SAND (SC): rounded sand, medium 57
plasticity fines, yellowish brown, brownish gray ]
and gray, wet, medium to fine grained sand
Lean CLAY (CL): rounded sand, medium S-8
L5 plasticity fines, brownish yellow, yellowish ]
brown and gray, wet, fine grained sand
Silty SAND (SM): rounded sand, non-plastic S-9 B
fines, yellowish brown, yellow and gray, wet,
fine grained sand
Sandy SILT (ML): rounded sand, non-plastic .
fines, light gray and yellowish brown, wet, fine
i S-10
grained sand
Silty SAND (SM): rounded sand, non-plastic 1
fines, light gray, wet, fine grained sand
Poorly-Graded SAND with Silt (SP-SM): % 120 UPPER SAND i
rounded sand, non-plastic fines, light brownish n.
gray, light gray, and gray, wet, coarse to fine ]
=0 grained sand
Occasional Silty Sand
g layers up to 1 inch
S thick. 4
-5 7
% 120 i
in.
Silty SAND (SM): rounded sand, non-plastic
L 10 fines, brown, wet, medium to fine grained ]
sand
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[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End:

Logged By:

Hor.-Vert. Datum:
Angle from Vert.:

Weather:

12/15/2012

D. Grahl

MD State Plane - NAVD88

0 degrees

40's, Partly Cloudy

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

Exploration Diameter: 6 in O.D./ 4 in. |.D.

BORING LOG CSB-32

Surveyed

FIELD EXPLORATION

LABORATORY RESULTS

Elevation (feet)
Depth (feet)
| Graphical Log

Northing: 642,057.079
Easting: 1,599,625.909
Surveyed Surface Elevation (ft.): 29.19

Surface Condition: Phragmites

Sample
Number

Sample Type

(BC)

Uncorr. blows/6 in.
No Recovery)

Blow Counts:

Pocket Pen(PP)= tsf
Recovery

(NR=

USCSs
Symbol
Water

Content (%)

Dry Density (pcf)

No Value)
No Plasticity)

Plasticity Index

#200 Sieve (%)
Liquid Limit
(NP

Passing No.4
(NV

Sieve (%)

Passing
Other Tests/

Remarks

45

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, light gray, light brownish
gray and white, wet, medium grained sand

Clayey SAND (SC): rounded sand, medium
plasticity fines, light brown, medium grained
sand

—_—

Silty SAND (SM): rounded sand, non-plastic
fines, light brown, wet, medium grained sand

|

50

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, white and light gray, wet,
coarse to medium grained sand

55

Poorly-Graded SAND with Silt and Gravel
(SP-SM): rounded gravel, rounded sand,
non-plastic fines, white, gray and yellow, wet,
coarse to medium grained sand, medium to
fine grained gravel

/w

Poorly-Graded SAND (SP): rounded gravel,
rounded sand, non-plastic fines, light brownish
gray, yellowish brown and yellow, wet, coarse
to medium grained sand, fine grained gravel

S-14

|

Clayey SAND (SC): rounded gravel, rounded
sand, non-plastic fines, light gray, wet,
medium to fine grained sand, fine grained
gravel

S-15

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, yellow and light brown, wet,

coarse to fine grained sand

S-16

120
n.

120
n.

SP-SM

8.9

63 | 8.2
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Date Begin - End:
Logged By:

Hor.-Vert. Datum:
Angle from Vert.:

MD State Plane - NAVD88

BORING LOG CSB-32

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Weather: 40's, Partly Cloudy Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
| ® _ z
= : S S|l gl x8
g 2 Northing: 642,057.079 o| G5 L 3 2 |« g 5|83 -
= %‘ 4 Easting: 1,599,625.909 e %ﬁ o 3 § -~ |© o|l=2m®|El 0
T o |® Surveyed Surface Elevation (ft.): 29.19 Al €8 5 | &K S 3 |Z2R| L3l EZ Y 8o
¢s €8 oglel =& |2l 8|, Bl 5 |2 20|22|52 =2
2T £ [ & Surface Condition: Phragmites a2(al O 8 |31 8 Lol o |80 Bo|lBT =T ol
So B¢ £5|5| 223 |8z |a5|E5| 2 |88|88|32|82 £§
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
+ =1 Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, yellow and light brown, wet,
coarse to fine grained sand ]
Silty SAND (SM): rounded sand, non-plastic
fines, yellowish brown and light brownish gray, S17 ]
wet, medium to fine grained sand
Poorly-Graded SAND with Silt (SP-SM): S-18 i
rounded gravel, rounded sand, non-plastic
fines, gray, wet, coarse to medium grained i
sand, fine gravel T
SILT (ML): rounded sand, low plasticity fines, )
gray, wet, fine grained sand ]
Silty SAND (SM): rounded sand, non-plastic $-20
fines, gray and dark gray, wet, fine grained / S-21 i
d
san 522
Lean CLAY (CL): rounded sand, medium
plasticity fines, gray, wet, fine grained sand .
Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, fine grained sand
Sandy Lean CLAY (CL): rounded sand,
medium plasticity fines, gray, wet, fine grained ]
sand
Poorly-Graded SAND (SP): rounded sand, |
non-plastic fines, gray, light brown and
yellowish brown, wet, medium grained sand
45 i
% 120 i
in.
--50 i
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gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/15/2012 Drill Company: Boart Longyear BORING LOG CSB-32
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Partly Cloudy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
| ® _ z
= : S S|l gl x8
g 2 Northing: 642,057.079 o| G5 L 3 2 |« g 5|83 -
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o o |® Surveyed Surface Elevation (ft.): 29.19 = 23 T | K S 5 |Z25| 3| EZ S 2
2s £18 o5lel =& |82|,3|. 2| § |2%|26|22|52 o
2T £ [ & Surface Condition: Phragmites a2(al O 8 |31 8 Lol o |80 Bo|lBT =T ol
o 5|8 E5|5| 285 |82|2E|55] = |83|85|32|82 £5
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd ox
+ I Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, fine grained sand
S-24 i
I—-55 Lean CLAY (CL): rounded sand, medium S-25 i
1\ plasticity fines, gray, wet, firm, fine grained 526
85 \Sa”d / —
Clayey SAND (SC): rounded sand, medium
plasticity fines, gray, wet, medium grained
sand S27 1
Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, light brownish gray, wet, i
medium grained sand
%é 120 i
in.
60 i
920 . . m
Grades to light brownish gray, yellow,
yellowish brown and light gray
S-28 i
65 i
1~
% Lean CLAY (CL): rounded sand, medium to UPPER CONFINING
high plasticity fines, red and gray, wet, fine LAYER
B grained sand ]
S-29 PP=4.0
l PP=4.5 i
) % 120 i
in.
70 ) i
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[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/15/2012 Drill Company: Boart Longyear BORING LOG CSB-32
Logged By: D. Grahl Drill Crew:
Hor.-Vert. Datum: MD State Plane - NAVD88  Drill Equipment:
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Partly Cloudy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
B 2 Northing: 642,057.079 o OF A& 3 g |« S EEEE N
€ g |3 Easting: 1,599,625.909 gl S & S sl = | ol=Tles a
Sc O |® Surveyed Surface Elevation (ft.): 29.19 E| €3 ¢ >0 <[ F |2 e 3| EZ| S )
oo £ (0o vog5|lo|l 38 & 5o = 2| ¢ |o|os|TJ0|= 0 - X
os s _8_ So gZ n 8 e 5 ) c cw Z|l oz o
2o £ |8 Surface Condition: Phragmites 28129 Ot 3 | 3T Lol o |80 Bo|lBT =T ol
S5 5|8 5515l 2235 |8z |aE|cs| 2 |43(85|33| 82 £5
AW o |0 hZ|h| B5 & [2Z2|DA[20| & [an|af|IZad O
- Lean CLAY (CL): rounded sand, medium to
high plasticity fines, red and gray, wet, fine
B grained sand
Grades to red, light gray and pink
S-30
75 )
105—
Poorly-Graded SAND (SP): rounded sand, S-31
non-plastic fines, yellowish brown, light gray
and light brownish gray, medium to fine
grained sand GROUNDWATER LEVEL INFORMATION:
¥ Groundwater was observed at approximately 8 ft. below ground
-80 | ) . surface during drilling.
The exploration was terminated at GENERAL NOTES:
approximately 108 ft. below ground surface. The exploration location and elevation were surveyed by Polaris.
110— The exploration was backfilled with grout on
December 16, 2012.
-85 |
115—
--90 |
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Date Begin - End:

Logged By:

Hor.-Vert. Datum:

12/14/2012 - 12/15/2012

D. Grahl

MD State Plane - NAVD88

BORING LOG CSB-33

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 30's, Clear Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
= . ] s S| o xe
3 2 Northing: 641,898.492 o OF A& 3 2 |« g 5|83 -
e g2 Easting: 1,600,625.289 g Zs o 3 T = |e ol=2m|ES )
oec O |® Surveyed Surface Elevation (ft.): 28.9 | €3 t | =K S 5 |Z25| 3| EZ S )
oo £ (0o o5l o 35 & 5o = = c |o|os |92 0 = X
e £ | 2212 - ¢ CZ w85l @ |£ co|lgz|loz 5
T S ro% Surface Condition: Phragmites =3 ol Ot @ dT|og|el2| o |[allao|(BU |50 5
o 5|8 E5|5| 285 |82|2E|55] = |83|85|32|82 £5
oW o |6 wZ|lon| o5 & |2€|(D2H|20| a |an|aw|IE€ad o
Lean CLAY with Sand (CL): rounded sand, 56 Surface Water
medium plasticity fines, brown and dark gray, n.
i wet, firm, fine grained sand
PP=1.5 DREDGE MATERIAL
AVA
Lean CLAY (CL): dark gray, wet, soft, fine
7 grained sand PP=0.25-0.5 ]
25 B 4
5_ —]
Elastic SILT (MH): rounded sand, low to V 120 i
medium plasticity fines, gray and black, wet, n.
_ very soft, 5% organic matter, fine grained sand i
20 B 4
10— -
15 B 4
20% Organic Matter
15— -
Lean CLAY (CL): rounded sand, medium i
plasticity fines, dark gray and gray, wet, soft to PP=05
i firm, 5% organic matter, fine grained sand %é ’ ]
97
in.
—10 B 4
PP=0.5
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[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/14/2012 - 12/15/2012 Drill Company: Boart Longyear BORING LOG CSB-33
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 30's, Clear Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— M [0} [y —~ — o
o 2 Northing: 641,898 492 o OF A& 3 g |« S EEEE N
e g2 Easting: 1,600,625.289 g Zs o 3 T = |e ol=2m|ES )
s 8 |® Surveyed Surface Elevation (ft.): 28.9 Fl €8 5 | K > F (28,3 EZ| 2 3o
o © | o 05| 35 a $o 3 € c ::novcn-u—)_no.:-o = X
= o = o . so|lal St = SZ|lnal=o ] £ £ - Z|LZ - ©
T S S Surface Condition: Phragmites £ o Qo [o= a o Qlpol| 2|2 o
S5 | ¢ 55|5| 2835 |sz|a5|c8| = [43|85|32|8L £5
oW o |6 wZ|lon| o5 & |2€|(D2H|20| a |an|aw|IE€ad o
Elastic SILT (MH): rounded sand, low to
medium plasticity fines, dark gray and black,
- B wet, very soft, fine grained sand ]
PP=0
Lean CLAY (CL): rounded sand, medium
=5 7 plasticity fines, dark gray and gray, wet, soft 1
X , ’ ! ! ’ PP=0.75-1.0
fine grained sand
I 25— —
| Elastic SILT (MH): rounded sand, low
7 plasticity fines, dark gray and black, wet, very PP=0.5 ]
soft, fine grained sand ’
| S-1
| Advanced from 17 to 27 |
_ feet, barrel sank an
- | PP=0.25 additional 2.5 feet from
27 to0 29.5 feet.
| Lean CLAY (CL): medium plasticity fines, PP=0.5-0.75
0 B gray, wet, soft to firm, fine grained sand ]
| Elastic SILT (MH): rounded sand, low to W 90
30— medium plasticity fines, gray, wet, very soft to n. ]
soft, fine grained sand
i PP=0 i
-5 i ]
PP=0.5
B 1~
% Fibrous PEAT (PT): non-plastic fines, dark TIDAL MARSH
brown and yellowish brown, wet, 50% Fibers S2
- | Organic SILT (OL): subrounded sand, low V 120 i
- —1 plasticity fines, gray and light brown, wet, soft, n.
- _— — 25% Fibers i
--10 4+ 4
B S-3
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Date Begin - End: 12/14/2012 - 12/15/2012  Drill Company:

Logged By:

Hor.-Vert. Datum: MD State Plane - NAVD88  Drill Equipment:
Angle from Vert.: 0 degrees

Weather:

D. Grahl Drill Crew:

30's, Clear Exploration Diameter: 6 in O.D./ 4 in. |.D.

Exploration Method: Sonic Continuous

Boart Longyear

BORING LOG CSB-33

FIELD EXPLORATION

LABORATORY RESULTS

Surveyed
Elevation (feet)

Northing: 641,898.492
Easting: 1,600,625.289
Surveyed Surface Elevation (ft.): 28.9

Surface Condition: Phragmites

(BC)

Uncorr. blows/6 in.
No Recovery)

Pocket Pen(PP)= tsf

Sample Type
Dry Density (pcf)
Passing No.4
Sieve (%)

Content (%)
Passing

Blow Counts:
Recovery

Sample
Number
(NR

USCSs
Symbol
Water

No Value)
No Plasticity)

Plasticity Index

#200 Sieve (%)
(NP

Liquid Limit

(NV
Other Tests/

Remarks

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

Depth (feet)
‘ Graphical Log

N

Clayey SAND (SC): rounded sand, medium
plasticity fines, light gray, wet, medium to fine
grained sand

Gravelly Lean CLAY (CL): subrounded to
rounded gravel, subrounded to rounded sand,
medium plasticity fines, light brown, yellow
and brownish gray, wet, firm, medium to fine
grained sand, coarse to medium grained
gravel

S-5

S-6

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, yellowish brown and light
brownish gray, wet, medium to fine grained
sand

Sandy SILT (ML): rounded sand, low
plasticity fines, light gray and yellowish brown,
wet, firm, medium to fine grained sand

S-7

|
1l
|

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, light brown, light brownish
gray and yellowish brown, wet, medium
grained sand

S-8

Silty SAND (SM): rounded sand, non-plastic
fines, light brown, light brownish gray and
gray, wet, medium to fine grained sand

50

Poorly-Graded SAND with Silt (SP-SM):
subrounded to rounded sand, non-plastic
fines, yellowish brown, light brown and light
brownish gray, wet, coarse to fine grained
sand

\

Silty SAND (SM): rounded sand, non-plastic
fines, gray, wet, medium to fine grained sand

55

Poorly-Graded SAND (SP): rounded gravel,
rounded sand, non-plastic fines, light gray and
brownish yellow, wet, coarse to medium
grained sand, fine grained gravel

Grades to light gray, light brownish gray and
yellowish brown, medium grained sand

S-10

UPPER SAND

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj
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Logged By:

Date Begin - End: 12/14/2012 - 12/15/2012

Hor.-Vert. Datum: MD State Plane - NAVD88

Angle from Vert.:

BORING LOG CSB-33

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Weather: Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
| ® _ z
= : S S|l gl x8
3 2 Northing: 641,898.492 o OF A& 3 2 |« g 5|83 -
e g2 Easting: 1,600,625.289 g Zs o 3 T = |e ol=2m|ES )
o o |® Surveyed Surface Elevation (ft.): 28.9 = 23 T | K S 5 |Z25| 3| EZ S 2
¢s €8 oglel =& |2l 8|, Bl 5 |2 20|22|52 o
¢T £ |§ Surface Condition: Phragmites ggle| o3 (87 |B2e|l2g| o |22lac|BT|ET g g
Ss S| ¢ EEIE| 28 ¢ |82 |mE|S5| 2 |%3|82|32|8a £9
oW o |o wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd ox
: Poorly-Graded SAND with Silt (SP-SM):
rounded sand, non-plastic fines, dark gray and S11
- light gray, wet, coarse to fine grained sand ]
| Lean CLAY (CL): rounded sand, medium
plasticity fines, white and light gray, wet, hard, PP=25 ]
fine grained sand ’
—-35 i ]
$-12 ) pp=4.5+
B 65— —
| PP=4.5+
| Silty SAND (SM): rounded sand, non-plastic S-13
to low plasticity fines, gray, wet, medium to 120 End of Day 12/14/2012
fine grained sand in.
[—-40 4
B 70 - . —
non-plastic fines, grades to light gray and gray
[—-45 4
I 75 B
| S-14
grades to light gray, light brownish gray, %é 120 i
reddish yellow, yellow and brownish yellow n.
[—-50 ]
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Date Begin - End: 12/14/2012 - 12/15/2012  Drill Company: Boart Longyear

BORING LOG CSB-33

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 30's, Clear Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
o 2 Northing: 641,898 492 o OF A& 3 g |« S EEEE N
e g2 Easting: 1,600,625.289 g Zs o 3 T = |e ol=2m|ES )
oec O |® Surveyed Surface Elevation (ft.): 28.9 | €3 t | =K S 5 |Z25| 3| EZ S )
¢S T | ¢ og|lo|l B (o sl €| § |22 2p(22(52 [
= o = o . so|lal St = SZ|lnal=o ] £ £ - Z|LZ - ©
T S S Surface Condition: Phragmites £ o Qo [o= a o Qlpol| 2|2 o
So B¢ £5|5| 223 |8z |a5|E5| 2 |88|88|32|82 £§
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
: Poorly-Graded SAND with Silt (SP-SM):
rounded sand, non-plastic fines, light gray,
light brownish gray, reddish yellow, yellow and ]
brownish yellow, wet, medium to fine grained S-15
sand

[—-55 ]
Grades to light brownish gray, light gray and V 120 i
yellowish brown n.

—-60 ]
Poorly-Graded SAND (SP): light gray, light N
brownish gray and yellowish brown, medium
grained sand ]

S-16

—-65 ]
Poorly-Graded SAND with Silt (SP-SM): %é 120 i
rounded sand, non-plastic fines, yellow, n.
brownish yellow, light gray and light brownish ]
gray, medium to fine grained sand

S-17
—-70 4
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[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Logged By:
Hor.-Vert. Datum: MD State Plane - NAVD88  Drill Equipment:
Angle from Vert.: 0 degrees

Date Begin - End: 12/14/2012 - 12/15/2012  Drill Company:

D. Grahl Drill Crew:

Boart Longyear

BORING LOG CSB-33

R. Parr

LS 600

Exploration Method: Sonic Continuous

Weather: 30's, Clear Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
3 2 Northing: 641,898.492 o OF A& z 8 |« SEEAEE _
e g2 Easting: 1,600,625.289 g Zs o 3 T = |e ol=2m|ES )
o o |® Surveyed Surface Elevation (ft.): 28.9 = £3 T | K S 5 |Z25| 3| EZ S 2
gL = |8 o5lel 35 [2|.,.,5| _E| § |22 220|225 <
vE® < = T . co|a|l o % >SZ|Na|l 50 = o= kel = L« ©
T = o Surface Condition: Phragmites [ 5 Qo o= | 0O n 200 N ol =
Ss S| ¢ EEIE| 28 ¢ |82 |mE|S5| 2 |%3|82|32|8a £9
ow a O wnZ|n| o5 c |€Z€2|D5H|S0| 0 |aw|(a¥|IEaE O
| Poorly-Graded SAND (SP): rounded sand, S-18
non-plastic fines, yellowish brown and light ]
gray, medium grained sand
Lean CLAY (CL): rounded sand, medium S-19 PP=2.5 i
- plasticity fines, light gray and red, wet, fine 520
- \grained sand / ]
;] Silty SAND (SM): rounded sand, low
75 \plasticity fines, light gray and red, wet, fine / S-21 PP=0.5
grained sand PP=25 UPPER CONFINING
Sandy SILT (ML): rounded sand, low LAYER
I 105— plasticity fines, light gray and red, wet, soft, B
fine grained sand S-22 PP=4.5+
Lean CLAY (CL): rounded sand, medium to
B B high plasticity fines, light grayish red, olive E
yellow and olive brown, wet, firm to hard, fine
| grained sand
) N 120 i
in.
—-80 i 4
Grades to red, gray, olive yellow and olive PP=4.5+
brown
I 110— —
| S-23
) Lean CLAY with Sand (CL): subrounded i
sand, medium plasticity fines, gray, olive PP=45+
- i yellow and olive brown, wet, hard, fine grained ’ i
sand
—-85 i ]
S-24 CL | 156 34 | 18
I 115— —
The exploration was terminated at GROUNDWATER LEVEL INFORMATION:
- i approximately 117 ft. below ground surface. ¥ Groundwater was observed at approximately 2.5 ft. below
The exploration was backfilled with grout on gGrEHIIEdRiJerﬁICOerIEUSH'ng drilling.
L 90 December 15, 2012. The exploration location and elevation were surveyed by Polaris.
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[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Logged By:

Date Begin - End:

12/18/2012

D. Grahl

Hor.-Vert. Datum:

MD State Plane - NAVD88

Drill Company:
Drill Crew:

Drill Equipment:

Boart Longyear

R. Parr

BORING LOG CSB-34

LS 600

Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
= . ] s S| o xe
g 2 Northing: 643,159.782 o| G5 L 3 2 |« g 5|83 -
e g2 Easting: 1,599,272.899 g Zs o 3 T = |e ol=2m|ES )
osc 8| ® Surveyed Surface Elevation (ft.): 35.24 El 235 © | . S 5 |Z25| 3| EZ S $w
oo £ (0o vog5|lo|l 38 & 5o = 2| ¢ |o|os|TJ0|= 0 - X
os s a 8 el So 2 Zln 8| = S ) c cw Z|l oz o
2o £ |8 Surface Condition: Phragmites g8|g| 95 38 (3T |[Be|lsd| o [a2lag|BU|EY ol
o 5|8 E5|5| 285 |82|2E|55] = |83|85|32|82 £5
oW o |6 wZ|lon| o5 & |2€|(D2H|20| a |an|aw|IE€ad o
35 Lean CLAY with Sand (CL): subrounded 39 DREDGE MATERIALS
sand, medium plasticity fines, dark gray and n.
i reddish brown, moist to wet, soft, 20% organic ]
- matter, fine grained sand
S-1
5_ —]
—30
AVARE _
I Elastic SILT (MH): subrounded sand, low V 51 i
plasticity fines, dark gray and black, wet, very n.
B soft, 10% organic matter, fine grained sand ]
PP=0.25
10— -
25
S-2 MH | 55 100 | 90 | 50 | 14
L i PP=0 i
15— -
20
- Sandy Lean CLAY (CL): subrounded sand, PP=0 117 i
medium plasticity fines, gray and brown, wet, n.
] very soft, fine grained sand i
Elastic SILT (MH): subrounded sand, low
| 7 plasticity fines, gray and dark gray, wet, very ]
soft, fine grained sand
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[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/18/2012 Drill Company: Boart Longyear BORING LOG CSB-34
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
| ® _ z
= : S S|l gl x8
g 2 Northing: 643,159.782 o| G5 L 3 2 |« g 5|83 -
e g2 Easting: 1,599,272.899 g Zs o 3 T = |e ol=2m|ES )
o o |® Surveyed Surface Elevation (ft.): 35.24 = £3 T | K S 5 |Z25| 3| EZ S 2 0
2s £18 oglel =& |2l 8|, Bl 5 |2 20|22|52 o
2T £ [ & Surface Condition: Phragmites a2(al O 8 |31 8 Lol o |80 Bo|lBT =T ol
So B¢ E5|5| 285 |82|2E|55] = |83|85|32|82 £§
oW Ao |o wZ|lon| o5 & |2€|(D2H|20| a |an|aw|IE€ad ox
15 Elastic SILT (MH): subrounded sand, low
plasticity fines, gray and dark gray, wet, very
soft, fine grained sand ]
Silty SAND (SM): rounded sand, non-plastic S-3
fines, gray and dark gray, wet, very soft, fine 1
grained sand
Elastic SILT (MH): rounded sand, low i
plasticity fines, gray, dark gray and black, wet,
_ very soft, fine grained sand i
25— —
10
Lean CLAY (CL): rounded sand, medium i
plasticity fines, dark gray and black, soft, fine
grained sand ]
Elastic SILT (MH): rounded sand, low %5
plasticity fines, gray, dark gray and black, wet,
b very soft, fine grained sand 1
30— —
-5
35— —
o0 grades to gray and dark gray
) % 96 i
in.
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R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/18/2012 Drill Company: Boart Longyear BORING LOG CSB-34
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
3 2 Northing: 643,150.782 o OF A& z 8 |« SEEAEE _
e g2 Easting: 1,599,272.899 g Zs o 3 T = |e ol=2m|ES )
osc 8| ® Surveyed Surface Elevation (ft.): 35.24 Pl 23 F | »K S 5 |Z25| 3| EZ S $w
¢S T | ¢ og|lo|l B (o sl €| § |22 2p(22(52 [
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-5 Elastic SILT (MH): rounded sand, low
plasticity fines, gray, dark gray and black, wet,
_ very soft, fine grained sand i
45— -
—-10
Y7 | Fibrous PEAT (PT): medium plasticity fines, V 115 TIDAL MARSH
| 1, 1 dark brown and gray, wet, very soft, 50% n. DEPOSITS 1
[ Fibers
\\ //
| T i
\\ //
I Organic CLAY (OH): rounded sand, medium i
to high plasticity fines, dark brownish gray and
| dark gray, wet, soft, 10% Fibers, fine grained ]
- sand
L5 7 S5 7]
l “ZZL Clayey SAND (SC): rounded sand, medium nS-6, i
plasticity fines, gray, wet, medium to fine
B grained sand |
B Organic CLAY (OH): rounded sand, medium
to high plasticity fines, dark brownish gray and
L 20 55— dark gray, wet, soft, 10% fibers B
| ) S7 OH | 60.1 103 | 66 i
- l 115 i
in.
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Date Begin - End: 12/18/2012

Logged By: D. Grahl

Hor.-Vert. Datum: MD State Plane - NAVD88

Angle from Vert.: 0 degrees

BORING LOG CSB-34

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
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3 2 Northing: 643,150.782 o OF A& z 8 |« SEEAEE _
e g2 Easting: 1,599,272.899 g Zs o 3 T = |e ol=2m|ES )
osc 8| ® Surveyed Surface Elevation (ft.): 35.24 Pl 23 F | »K S 5 |Z25| 3| EZ S $w
¢S T | ¢ og|lol /d | GO sl €| § |22 2p(22(52 [
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Q@ S o Surface Condition: Phragmites £ Qo o= | 0O n Ol ool 2|20 o
S5 | ¢ 55|5| 2835 |sz|a5|c8| = [43|85|32|8L £5
oW o |6 wZ|lon| o5 & |2€|(D2H|20| a |an|aw|IE€ad o
25 Organic CLAY (OH): rounded sand, medium
to high plasticity fines, dark brownish gray and
B dark gray, wet, soft, 10% fibers ]
wood fragments
Sandy CLAY (CL): rounded sand, medium
71 \plasticity fines, gray, wet, soft, fine sand / ]
Organic CLAY (OH): rounded sand, medium
to high plasticity fines, dark brownish gray and
65— —
--30 dark gray, wet, soft
B wood fragments -
| Sandy Organic CLAY (OH): rounded sand, V 120 i
medium to high plasticity fines, balck and dark 58 n.
i brown, wet, soft i
Silty SAND (SM): rounded sand, medium to UPPER SAND i
high plasticity fines, brown, dark gray and light
gray, wet, coarse to fine grained sand _]
S9 i
Poorly-Graded SAND (SP): rounded sand, S-10 i
non-plastic fines, brown, yellowish brown and
light gray, wet, coarse to medium grained ]
sand S-11
Silty SAND (SM): gray and yellowish brown,
wet, medium to fine grained sand S12 —
Poorly-Graded SAND with Gravel (SP):
rounded sand, non-plastic fines, yellowish |
brown and light brownish gray, wet, coarse to
medium grained sand 513
Silty SAND (SM): rounded sand, medium -
plasticity fines, yellowish brown, light brownish
gray and gray, wet
Lean CLAY (CL): rounded sand, medium 1
plasticity fines, light gray and yellowish brown, S1a
wet, firm : i
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Date Begin - End: 12/18/2012 Drill Company: Boart Longyear BORING LOG CSB-34
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600

Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous

Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.

FIELD EXPLORATION LABORATORY RESULTS

Northing: 643,159.782
Easting: 1,599,272.899
Surveyed Surface Elevation (ft.): 35.24

(BC)

Uncorr. blows/6 in.
No Plasticity)

No Recovery)
No Value)

Surface Condition: Phragmites

Pocket Pen(PP)= tsf

Dry Density (pcf)
#200 Sieve (%)
Liquid Limit
Plasticity Index
(NP

Elevation (feet)
(NV

Sample Type
Passing No.4
Sieve (%)

{ Graphical Log
Passing

Surveyed
Depth (feet)
Sample
Number
Blow Counts;
Recovery
(NR

UscCs
Symbol
Water
Content (%)
Other Tests/
Remarks

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

Silty SAND (SM): rounded sand, low
plasticity fines, white, wet, medium to fine
grained sand

S-15

Poorly-Graded SAND (SP): rounded sand, S-16
non-plastic fines, light brown and light gray,
wet, medium grained sand

Sandy Silty CLAY (CL-ML): rounded sand, UPPER CONFINING

low plasticity fines, light gray and yellow, wet, LAYER

85— firm, medium to fine grained sand -

S-17

120
Lean CLAY (CL): rounded sand, medium n.
plasticity fines, gray and dark gray, wet, firm,
fine sand

Sandy SILT (ML): rounded sand, low
7 plasticity fines, light gray and gray, wet, firm, 1
fine grained sand

+/Ji Lean CLAY with occastional Silty SAND (SM) Occasional Silty Sand
11l] innterbesd up to approximately 1/4" thick interbeds approximately
(CL): rounded sand, medium plasticity fines, 1/2 inch thick.
light gray and gray, wet, firm, fine grained 1
sand )
Sandy SILT (ML): rounded sand, low Qccasmnal Lean' Clay i
plasticity fines, light gray and gray, wet, soft, |nte|"beds gpproxmately
fine grained sand 1/4 inch thick.
B Lean CLAY (CL): rounded sand, medium -
plasticity fines, dark gray, wet, hard, fine
grained sand

77771 Clayey SAND (SC): rounded sand, medium S18
\plasticity fines, gray, wet, fine grained sand /

Lean CLAY (CL): rounded sand, medium
b plasticity fines, yellowish red, yellow and %é 120 7]
brown, wet, hard, fine grained sand in.
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Date Begin - End: 12/18/2012

Logged By: D. Grahl

Hor.-Vert. Datum: MD State Plane - NAVD88

Angle from Vert.: 0 degrees

BORING LOG CSB-34

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

[KLF_BORING/TEST PIT SOIL LOG]

V 120
in.

Sandy Silty CLAY (CL-ML): rounded sand,
low plasticity fines, dark gray, wet, soft

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

Lean CLAY with Sand (CL): rounded sand,
medium plasticity fines, dark gray, wet, firm,
fine grained sand

Sandy Silty CLAY (CL-ML): rounded sand,
low plasticity fines, wet, soft, fine grained sand

Lean CLAY with Sand (CL): rounded sand,
medium plasticity fines, dark gray, wet, hard,
fine grained sand

Interbedded Silty SAND (SM) and Lean
CLAY (CL): rounded sand, medium plasticity
fines, dark gray and light gray, wet, firm, fine
grained sand, layers approximately 1/4 to 1/2
inch thick

Silty SAND (SM): rounded sand, non-plastic
fines, yellow, light gray and yellowish red, wet,
medium to fine grained sand

Weather: 40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
5 | 7 - =
= : S S|l gl x8
g 2 Northing: 643,159.782 o| G5 L 3 2 |« g 5|83 -
e g2 Easting: 1,599,272.899 g %3 o 3 T = |e ol=2m|ES )
oc O | ® Surveyed Surface Elevation (ft.): 35.24 = £3 S >0 <[ F |2 e | E >(sa )
o £ [ 06 o5l o 35 & o — = c oS |o-|J0o|&£ 0 = X
FE o = 5212 oo T CZ|1w8l=5 o] c cn Z|loz S
T S ro% Surface Condition: Phragmites =3 ol Ot @ dT|og|el2| o |[allao|(BU |50 5
€t 5|8 SEIE| 385 |8z |BE|S5| = |838]|85|32| 8 £§
AW o |o hZ|B| 25 & |2Z2|DP|20| 6 |an|(dR|IZ|aZ O
65 Lean CLAY (CL): rounded sand, medium
plasticity fines, gray, light gray, and reddish
_ gray, wet, hard, fine grained sand i
105— —

Coarse gravel sized
concretion at 107.8 feet

Cobble sized —
concretion at 114.8 to
115.3 feet.

LOWER SAND
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[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

Logged By:

Date Begin - End: 12/18/2012 Drill Company:
D. Grahl Drill Crew:
Hor.-Vert. Datum: MD State Plane - NAVD88  Drill Equipment:
Angle from Vert.: 0 degrees
Weather:

Boart Longyear

BORING LOG CSB-34

Exploration Method: Sonic Continuous

40's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.

Surveyed
Elevation (feet)

FIELD EXPLORATION

LABORATORY RESULTS

Depth (feet)
{ Graphical Log

Northing: 643,159.782
Easting: 1,599,272.899
Surveyed Surface Elevation (ft.): 35.24

Surface Condition: Phragmites

(BC)

Uncorr. blows/6 in.
No Recovery)

Pocket Pen(PP)= tsf

Sample
Number
Sample Type
Blow Counts:
Recovery
(NR:

UscCs
Symbol
Water

Dry Density (pcf)
#200 Sieve (%)
Liquid Limit

Passing No.4
(NV

Sieve (%)

Content (%)
Passing

=No Value)
No Plasticity)

Plasticity Index

(NP

Other Tests/
Remarks

—-100

Silty SAND (SM): rounded sand, non-plastic
fines, yellow, light gray and yellowish red, wet,
medium to fine grained sand

Lean CLAY (CL): dark gray, wet

Silty SAND (SM): rounded sand, non-plastic
fines, yellow, light gray and yellowish red, wet,
medium to fine grained sand

Sandy SILT (ML): rounded sand, low

plasticity fines, light gray and yellow, wet, soft,
fine grained sand /

Silty SAND (SM): rounded sand, low

plasticity fines, light brownish gray and
yellowish brown, wet, medium to fine grained

sand

Lean CLAY with Sand (CL): rounded sand,
medium plasticity fines, red and gray, wet,
firm, fine grained sand

[

226 100 | 29

Occasional Silt
interbeds approximately
1/2 inch thick from 127
to 135.7 feet.

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

DRAWN BY: KLW

PROJECT NO.: 130226 BORING LOG CSB-34

CHECKED BY: DG

DATE: 12/28/2013

REVISED: 12/29/2013

Pearce Creek CDF
Earleville, MD




[KLF_BORING/TEST PIT SOIL LOG]
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gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End:
Logged By:
Hor.-Vert. Datum:
Angle from Vert.:
Weather:

12/18/2012
D. Grahl
MD State Plane - NAVD88

0 degrees

40's, Foggy

Drill Crew:

Drill Company:

Drill Equipment:

Boart Longyear

R. Parr

BORING LOG CSB-34

LS 600

Exploration Method: Sonic Continuous

Exploration Diameter: 6 in O.D./ 4 in. |.D.

Surveyed
Elevation (feet)

Depth (feet)

Graphical Log

FIELD EXPLORATION

LABORATORY RESULTS

Northing: 643,159.782
Easting: 1,599,272.899
Surveyed Surface Elevation (ft.): 35.24

Surface Condition: Phragmites

Sample
Number

Sample Type

(BC)

Uncorr. blows/6 in.
No Recovery)

Blow Counts:

Pocket Pen(PP)= tsf
Recovery

(NR=

USCSs
Symbol
Water

No Value)
No Plasticity)

Dry Density (pcf)

#200 Sieve (%)
Liquid Limit
Plasticity Index
(NP

Passing No.4
(NV

Sieve (%)

Content (%)
Passing

Other Tests/
Remarks

I
h
AN
=)
s

—-110

115

—-120

145

Sandy SILT (ML): rounded sand, medium
plasticity fines, light gray, wet, soft to firm, fine

@
N
w

grained sand

Lean CLAY with Sand (CL): rounded sand,

medium plasticity fines, red and gray, fine
grained sand

Sandy Lean CLAY (CL): rounded sand,

S-24

medium plasticity fines, light gray, wet, fine
grained sand

Lean CLAY with Sand (CL): rounded sand,
medium plasticity fines, red and light gray,

wet, fine grained sand

Silty SAND (SM): rounded sand, non-plastic

fines, light gray and yellowish brown, wet,
medium to fine grained sand

S-25

S-26

Sandy SILT (ML): rounded sand, low
plasticity fines, light gray, yellow and red, wet,
fine grained sand

Silty SAND (SM): rounded sand, low

plasticity fines, light grayish yellow and

S-27

reddish yellow, wet, fine grained sand

Sandy SILT (ML): rounded sand, non-plastic
to low plasticity fines, light gray, yellow and
reddish yellow, wet, fine grained sand

Silty SAND (SM): rounded sand, non-plastic
fines, light gray and yellow, wet, fine grained
sand

Clayey SAND (SC): rounded sand, medium
plasticity fines, light gray, red and dark gray,
wet, fine grained sand

Lean CLAY with Sand (CL): rounded sand,
medium plasticity fines, dark gray, wet, fine

S-28

grained sand

120
n.

Occasional Lean Clay
interbeds approximately
1/4 inch thick.

Clayey SAND (SC): rounded sand, medium
plasticity fines, gray and dark gray, wet, fine
grained sand

S-29

Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray and light gray, wet,
firm, fine grained sand

120
n.

Silty SAND (SM): rounded sand, non-plastic
to medium plasticity fines, gray and light gray,
wet, fine grained sand

Frequent Silty SAND
(SM) interbeds
approximately 1/4 inch
thick.

Frequent Lean CLAY
(CL) interbeds
approximately 1/4 inch
thick.
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Date Begin - End:
Logged By:

Hor.-Vert. Datum:
Angle from Vert.:

MD State Plane - NAVD88

BORING LOG CSB-34

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Weather: Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
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125 SR
I Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray, wet, fine grained
sand Frequent Silty SAND
B Silty SAND (SM): rounded sand, non-plastic (Sm) in'terbeds )
fines, light gray, wet, fine grained sand approxmately 1/4 inch
l Lean CLAY (CL): rounded sand, non-plastic thick.
to medium plasticity fines, dark gray and light
gray, wet, fine grained sand
B Poorly-Graded SAND with Silt (SP-SM):
rounded sand, non-plastic fines, light gray and
light brownish gray, wet, medium to fine
—-130 grained sand
Poorly-Graded SAND with Lignite fragments
| (SP): light gray and black, wet
GROUNDWATER LEVEL INFORMATION:
The exploration was terminated at 4 Groundwate;r was qbserved at approximately 6 ft. below ground
L approximately 167 ft. below ground surface. surface during drilling.
The exploration was backfilled with grout on ?EeNEXRﬁ)II_'aTiSrT Ilcz)iétion and elevation were surveyed by Polaris
B December 18, 2012. P 4 Y :
170—
—-135
175—
—-140
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Date Begin - End:

Logged By:

Hor.-Vert. Datum:
Angle from Vert.:

12/19/2012

D. Grahl

MD State Plane - NAVD88

0 degrees

BORING LOG CSB-35

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

25 10 Elastic SILT (MH): rounded sand, low
plasticity fines, dark gray, gray and black, wet,
fine grained sand

Same as above 10% organic matter

%é 108
n.

Weather: 40's, Overcast Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
= . ] s S| o xe
g 2 Northing: 642,848.479 o| G5 L 3 2 |« g 5|83 -
e g2 Easting: 1,599,388.738 N %ﬁ o 3 T = |e ol=2m|ES )
oec O |® Surveyed Surface Elevation (ft.): 35.09 | €3 t | =K S 5 |Z25| 3| EZ S )
oo £ (0o o5l o 35 & 5o = = c |o|os |92 0 = X
FE o = 5212 oo T CZ|1w8l=5 o] c cn Z|loz S
T S ro% Surface Condition: Phragmites =3 ol Ot @ <30 Q12| 0 29|20 5
c> o s EE|E 29 X S Og|l=¢€ szla3dl3>|2a 2E
S0 o £ c3|cs| 22 8 oz (2> W) 2 |clloN|TS5(2Z = 0
ow o |0 wnZ|n|l a5 2 |[2€|DH|=O0| 4 |ah|lax|TE|LE orx
=35 Sandy SILT (ML): subrounded to rounded 23 DREDGE MATERIAL
sand, low plasticity fines, gray and yellowish n.
B brown, moist, soft, medium to fine grained ]
sand.
30 57 Environmental sample
CSB-35 collected at 5
i feet. i
v v 4
Silty SAND (SM): rounded sand, non-plastic 71
fines, yellowish brown, brownish yellow and n.
light gray, wet, medium to fine grained sand ]
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Date Begin - End: 12/19/2012

Logged By: D. Grahl

Hor.-Vert. Datum: MD State Plane - NAVD88

Angle from Vert.: 0 degrees

BORING LOG CSB-35

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Weather: 40's, Overcast Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
= . ] s S| o xe
g 2 Northing: 642,848.479 o| G5 L 3 2 |« g 5|83 -
e g2 Easting: 1,599,388.738 N %ﬁ o 3 T = |e ol=2m|ES )
Tc O © Surveyed Surface Elevation (ft.): 35.09 =l 23 TS’ 4 <l £ |Z Q 3 E>| oo 2
2s £18 o5lel =& |82|,3|. 2| § |2%|26|22|52 o
2T £ [ & Surface Condition: Phragmites s2|g| ot 5 |39 |R2|52| A |g2laa|lBF|=T ol
€ 5|8 SE|E| 383 |82 |3E|E5| = |88|85|32| 82 2t
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=15 Elastic SILT (MH): rounded sand, low
plasticity fines, dark gray, gray and black, wet,
_ fine grained sand i
i = 4
10 257 N
| N 100 i
in.
Sandy SILT (ML): rounded sand, low
plasticity fines, dark gray, wet, soft, fine
] grained sand ]
5 30 -
Elastic SILT (MH): rounded sand, low i
plasticity fines, dark gray, black and yellowish
B brown, wet, soft, fine grained sand ]
Lo 35— -
) % 100 i
in.
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Date Begin - End: 12/19/2012 Drill Company:

Logged By:

Hor.-Vert. Datum: MD State Plane - NAVD88  Drill Equipment:
Angle from Vert.: 0 degrees

Weather:

D. Grahl Drill Crew:

Exploration Method: Sonic Continuous

Boart Longyear

BORING LOG CSB-35

40's, Overcast Exploration Diameter: 6 in O.D./ 4 in. |.D.

Elevation (feet)

Surveyed
Depth (feet)

FIELD EXPLORATION

LABORATORY RESULTS

Graphical Log

Northing: 642,848.479
Easting: 1,599,388.738
Surveyed Surface Elevation (ft.): 35.09

Surface Condition: Phragmites

Sample

(BC)

Uncorr. blows/6 in.
No Recovery)

Pocket Pen(PP)= tsf

Number
Sample Type
Blow Counts:
Recovery
(NR:

UscCs
Symbol
Water

Dry Density (pcf)
#200 Sieve (%)
Liquid Limit

Passing No.4
(NV

Sieve (%)

Content (%)
Passing

=No Value)
No Plasticity)

Plasticity Index

(NP

Other Tests/
Remarks

'
(&)

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

Elastic SILT (MH): rounded sand, low
plasticity fines, dark gray, black and yellowish
brown, wet, soft, fine grained sand

Fiberous PEAT (PT): rounded sand, medium
plasticity fines, dark brown, wet, 50% fibers

S-2

Organic CLAY (OH): medium plasticity fines,
dark brown, wet, very soft, 30% organic
material

S-3

Poorly-Graded SAND (SP): rounded gravel,
rounded sand, non-plastic fines, gray, wet,

medium to fine grained sand, fine grained
gravel

Sandy Fine Grained PEAT (PT): rounded

S4

sand, non-plastic fines, dark brown and gray,
wet /

Silty SAND (SM): brown, yellowish brown
and light gray, wet

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, brown and yellowish brown,
wet, fine grained sand

Silty SAND (SM): rounded sand, non-plastic

fines, yellowish brown and light gray, wet,
medium to fine grained sand

S-5

Poorly-Graded SAND with Silt (SP-SM):
rounded sand, non-plastic fines, light brown,
brownish yellow and gray, medium grained
sand

Poorly-Graded SAND with Gravel (SP):
rounded gravel, rounded sand, non-plastic

fines, brown, yellowish brown and brownish
yellow, wet, coarse to medium grained sand,

fine grained gravel

Grades to light brown, yellow, yellowish
brown, brown and light brownish gray

TIDAL MARSH
DEPOSITS

UPPER SAND
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Date Begin - End:
Logged By:
Hor.-Vert. Datum:
Angle from Vert.:
Weather:

12/19/2012 Drill Company:
D. Grahl Drill Crew:

MD State Plane - NAVD88  Drill Equipment:
0 degrees

40's, Overcast

Boart Longyear

BORING LOG CSB-35

R. Parr

LS 600

Exploration Method: Sonic Continuous

Exploration Diameter: 6 in O.D./ 4 in. |.D.

FIELD EXPLORATION

LABORATORY RESULTS

Surveyed
Elevation (feet)
Depth (feet)

| Graphical Log

Northing: 642,848.479
Easting: 1,599,388.738
Surveyed Surface Elevation (ft.): 35.09

Surface Condition: Phragmites

Sample
Number

Sample Type

(BC)

Uncorr. blows/6 in.
No Recovery)

Blow Counts:

Pocket Pen(PP)= tsf
Recovery

(NR=

No Value)
No Plasticity)

Dry Density (pcf)

#200 Sieve (%)
Liquid Limit
Plasticity Index
(NP

Passing No.4
(NV

Sieve (%)

Content (%)
Passing

USCSs
Symbol
Water

Other Tests/
Remarks

I
:
N
13

Poorly-Graded SAND (SP): rounded gravel,
rounded sand, non-plastic fines, light brown,
yellow, yellowish brown, brown and light
brownish gray, wet, coarse to medium grained
sand,

fine grained gravel

Silty SAND (SM): rounded sand, non-plastic
fines,
medium to fine grained sand

yellowish brown and light gray, wet,

S-7

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, brown and brownish yellow,
wet, coarse to fine grained sand

sand

Lean CLAY (CL): rounded sand, medium
\plasticity fines, light gray, wet, fine grained

f

Silty SAND (SM): rounded sand, non-plastic
fines,
\wet, medium to fine grained sand

S-8

light gray, yellow and yellowish brown, /

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, brown, light brown and
yellowish brown, wet, medium grained sand

Lean CLAY (CL): rounded sand, medium
plasticity fines, light gray and yellow, wet, firm,
\fine grained sand /

S-9

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, light brown and yellowish
brown, wet, medium grained sand

sand
—-40

Poorly-Graded SAND with Silt (SP-SM):
yellowish brown, wet, medium to fine grained

Sandy Lean CLAY (CL): rounded sand,
- T medium plasticity fines, light gray and
yellowish brown, wet, fine grained sand

B Lean CLAY (CL): rounded sand, medium
plasticity fines, red and light gray, wet, fine
grained sand

S-10

Sandy Silty CLAY (CL-ML): rounded sand,
low to medium plasticity fines, light gray, wet,

hard, fine grained sand

120
n.

120
n.

Iron stained bed at
approximately 61 feet.

UPPER CONFINING
LAYER 1

DATE:

DRAWN BY:

REVISED:

PROJECT NO.:

CHECKED BY:

12/28/2013

12/29/2013

130226

KLW

BORING LOG CSB-35
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Date Begin - End: 12/19/2012 Drill Company: Boart Longyear BORING LOG CSB-35
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Overcast Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
3 2 Northing: 642,848.479 o OF A& z 8 |« SEEAEE _
= %‘ 4 Easting: 1,599,388.738 e %ﬁ [y 8 ;\? -~ |© o|l=2m®|El 0
oec O |® Surveyed Surface Elevation (ft.): 35.09 | €3 t | =K S 5 |Z25| 3| EZ S )
28 £ | o 0g|o| 32 a R ko) €|l 5 |22 252252 [
Pp=1 e =2 (2] k2 =8| = o | £ cnlgzZz|oz
2o £ |8 Surface Condition: Phragmites g8|g| 95 38 (3T |[Be|lsd| o [a2lag|BU|EY ol
s 5|8 5515l 225 |8z|aE|s5| = |43|85|32| 82 £5
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
~-45 Sandy Silty CLAY (CL-ML): rounded sand,
low to medium plasticity fines, light gray, wet, S11
| B hard, fine grained sand ]
Lean CLAY (CL): rounded sand, medium to
- 7 high plasticity fines, dark brown and gray, wet, ]
firm, fine grained sand
50 87 s12 cL | 169 35 | 18 1
r ] N 120 i
in.
| 55 90— _
Slickenside failure
= b surface at 1
Gravelly Lean CLAY with Sand (CL): angular S-13 approximately 90.5 feet.
to subrounded gravel, subrounded sand,
- medium plasticity fines, gray and brownish 314 ]
gray, wet, medium to fine grained sand,
i medium grained gravel i
i Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, medium to fine grained 316
| E sand .
Silty CLAY (CL-ML): rounded sand, medium
plasticity fines, light gray, wet, hard, fine
60 957 grained sand —
Lean CLAY (CL): rounded sand, medium Occasional Silty Sand
I 7 plasticity fines, light gray, wet, fine grained 517 interbeds 1/4 inch thick.
sand
B ) 120 i
in.
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Date Begin - End: 12/19/2012 Drill Company: Boart Longyear BORING LOG CSB-35

Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Overcast Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
B 2 Northing: 642,848.479 o| G5 & 3 8 |« SEEAEE _
€ g |3 Easting: 1,599,388.738 g 5 & S sl = | ol=Tles a
Tc O © Surveyed Surface Elevation (ft.): 35.09 ~ 23 ¢ >0 d zZ3 3 E> |5 )
o6 £ | S 05 55 @ [ — = 2 |lo|o2|Jo|l=0 X
=2 £ QolO o° o gz n 8 R o] (= =42 Zloz E=
2o £ |8 Surface Condition: Phragmites a2(al O 8 |31 Lol o |80 Bo|lBT =T ol
c> o s EE|E 29 X S Og|l=¢€ szla3dl3>|2a 2E
S0 o £ c3|cs| 22 8 oz (2> W) 2 |clloN|TS5(2Z = 0
oW o |6 nZ|lon| a5 & |Z2|[DH|=O0| o |ad|aw|TE€d ox
=65 Lean CLAY (CL): rounded sand, medium S-18
plasticity fines, light gray, wet, fine grained
| ] sand i
B /" Poorly-Graded SAND (SP): rounded sand, i
non-plastic fines, light gray, wet, fine grained
| _ sand i
Lean CLAY (CL): rounded sand, medium
1| plasticity fines, light gray, wet, fine grained Occasional Lean Clay
I sand interbeds 1/2 inch thick.
Poorly-Graded SAND with Silt (SP-SM): LOWER SAND
105 rounded sand, non-plastic fines, light gray, |
=70 yellow and yellowish brown, wet, coarse to S-19 SP-SM| 15.5 100 | 11
medium grained sand
The exploration was terminated at GROUNDWATER LEVEL INFORMATION:
approximately 107 ft. below ground surface. ¥ Groundwater was observed at approximately 7 ft. below ground
- ] ; ) : surface during drilling.
The explora;tlgor;gfzs backfilled with grout on GENERAL NOTES:
December 19, : The exploration location and elevation were surveyed by Polaris.
75 110
l-.s0 115
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Logged By:

Date Begin - End:

12/19/2012 - 12/20/2012

D. Grahl

Hor.-Vert. Datum:

MD State Plane - NAVD88

Angle from Vert.:

0 degrees

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

BORING LOG CSB-36

Weather: 40's, Overcast Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
= . @ [ — —~| x ©
g 2 Northing: 642,369.218 o| G5 L 3 2 |« g 5|83 -
= %‘ = Easting: 1,599,983.54 e %ﬁ o 8 ;\? - |©o o|l=2m®|El 0
osc 8| ® Surveyed Surface Elevation (ft.): 31.62 Pl 23 F | »K S 5 |Z25| 3| EZ S $w
oo £ (0o o5l o 35 & 5o = = c |o|os |92 0 = X
FE c | E . 312 §- % [¢2=z|w8|=5| @ |E5lev|(cZ2|ez 5
T S ro% Surface Condition: Bare Earth =3 ol Ot @ dT|og|el2| o |[allao|(BU |50 5
Ss 5 |¢ £5|5| 223 |8z |a5|E5| 2 |88|88|32|82 £5
oW o |6 wZ|lon| o5 & |2€|(D2H|20| a |an|aw|IE€ad o
Sandy Lean CLAY (CL): subrounded to 60 DREDGE MATERIALS
- rounded sand, medium plasticity fines, gray n.
_ and yellowish brown, moist to wet, medium to
fine grained sand
—30
AVA i
B Elastic SILT (MH): rounded sand, low
54 plasticity fines, dark gray and black, wet, soft, Environmental samples -
| fine grained sand CSB-36A, CSB-36A-MS
i and CSB-36A-MSD
collected at 5 feet.
25
| Grades to dark gray and brown, 10% organic V 60
L matter n.
| Environmental sample
L CSB-36B collected at 8
10 feet.
B PP=0.75
—20
i PP=0.5
15—
15
| Elastic SILT (MH): rounded sand, low %é 120
- plasticity fines, dark gray, yellowish brown and n.
B black, wet, soft, 20% organic matter
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Date Begin - End: 12/19/2012 - 12/20/2012  Drill Company: Boart Longyear BORING LOG CSB-36
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Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Overcast Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
| ® _ z
= : S S|l gl x8
g 2 Northing: 642,369.218 o| G5 L 3 2 |« g 5|83 -
= %‘ = Easting: 1,599,983.54 e %ﬁ o 8 § -~ |©° o|l=2m®|El 0
Sc o |® Surveyed Surface Elevation (ft.): 31.62 _|F 23 T | SK =l 2|25 _3|E=|ZE 2,
2s £18 oglel =& |2l 8|, Bl 5 |2 20|22|52 o
2T £ | § Surface Condition: Bare Earth o..g o Ot B3 =80 8 glg2 o |aelac|BI|E0 5 g
St 5 |¢ ESI5| 385 |sz|ak|56| = |82|85|32|82 £3
oW o |6 wZ|lon| o5 & |2€|(D2H|20| a |an|aw|IE€ad o
Elastic SILT (MH): rounded sand, low
plasticity fines, dark gray and black, wet, soft,
_ fine grained sand i
—10 PP=0.5
25— -
-5
| N 85 i
in.
| Elastic SILT (MH): rounded sand, low i
plasticity fines, dark gray, yellowish brown and
B black, wet, soft, 20% organic matter ]
30— —
—0
~ /| Sandy Fine Grained PEAT (PT): rounded TIDAL MARSH
35—,, .| sand, non-plastic fines, dark brown, wet, fine DEPOSITS —
7\ /7 grained sand
~— S-1
I\ i
-5 NE%
Sandy SILT (ML): rounded sand, low %é 120 UPPER SAND i
plasticity fines, yellowish brown, light brownish ) n.
B gray and light gray, wet, medium to fine ]
grained sand
1 Silty SAND (SM): rounded sand, non-plastic S-3
b fineg, yeIIoszh brqwn and light gray, wet, S4 GP-GM| 7.6 38 | 55 ]
° medium to fine grained sand
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Date Begin - End:

Logged By:

Hor.-Vert. Datum:
Angle from Vert.:

Weather:

12/19/2012 - 12/20/2012

MD State Plane - NAVD88

40's, Overcast

BORING LOG CSB-36

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

Exploration Diameter: 6 in O.D./ 4 in. |.D.

FIELD EXPLORATION

LABORATORY RESULTS

Surveyed
Elevation (feet)
Depth (feet)
Graphical Log

Northing: 642,369.218
Easting: 1,599,983.54
Surveyed Surface Elevation (ft.): 31.62

Surface Condition: Bare Earth

Sample
Number

(BC)

Uncorr. blows/6 in.
No Recovery)

Pocket Pen(PP)= tsf

Sample Type
Blow Counts:
Recovery
(NR

USCS
Symbol
Water

Dry Density (pcf)

#200 Sieve (%)
Liquid Limit

Passing No.4
(NV

Sieve (%)

Content (%)
Passing

No Value)
No Plasticity)

Plasticity Index

(NP

Other Tests/
Remarks

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

oY

Poorly-Graded GRAVEL with Silt and Sand
(GP-GM): rounded gravel, rounded sand,
non-plastic fines, reddish yellow, wet, coarse
to fine grained gravel, coarse to medium
grained sand

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, reddish yellow and yellowish
brown, wet, medium grained sand

S-5

45

Silty SAND (SM): rounded sand, non-plastic
fines, light brown and yellowish brown, wet,
medium to fine grained sand

S-6

Sandy SILT (ML): rounded sand, non-plastic
fines, yellowish brown, light brownish gray and
light gray, wet, soft, medium to fine grained
sand

50

Poorly-Graded SAND with Silt (SP-SM):
rounded sand, non-plastic fines, reddish
yellow and brownish yellow, wet, medium to
fine grained sand

S-7

\

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, light brown and yellowish
brown, wet, coarse to medium grained sand

S-8

Silty SAND (SM): rounded sand, non-plastic
fines, light brownish gray and light gray, wet,
coarse to fine grained sand

S-9

Clayey SAND (SC): rounded sand, medium
plasticity fines, light brown and light gray, wet,
medium to fine grained sand

S-10

|
|

Poorly-Graded SAND with Silt and Gravel
(SP-SM): rounded gravel, rounded sand,
non-plastic fines, yellow and brown, coarse to
medium grained sand, medium to fine grained
gravel

S11

S-12

|

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, light brown and yellowish
brown, wet, medium grained sand

S-13

Silty SAND (SM): rounded sand, non-plastic
fines, light gray and yellowish brown, wet,
medium to fine grained sand

S-14

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, light brownish gray,
yellowish brown and dark brown, wet, coarse
to medium grained sand

S-15
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Logged By:

Weather:

Date Begin - End: 12/19/2012 - 12/20/2012

Hor.-Vert. Datum: MD State Plane - NAVD88

Angle from Vert.:

40's, Overcast

BORING LOG CSB-36

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

Exploration Diameter: 6 in O.D./ 4 in. |.D.

FIELD EXPLORATION

LABORATORY RESULTS

Surveyed

Elevation (feet)
Depth (feet)
Graphical Log

Northing: 642,369.218
Easting: 1,599,983.54
Surveyed Surface Elevation (ft.): 31.62

Surface Condition: Bare Earth

(BC)

Uncorr. blows/6 in.
No Recovery)

Pocket Pen(PP)= tsf

Sample Type
Blow Counts:
Recovery

Sample
Number
(NR

USCSs
Symbol
Water

Dry Density (pcf)
#200 Sieve (%)
Liquid Limit

Passing No.4
(NV

Sieve (%)

Content (%)
Passing

=No Value)
No Plasticity)

Plasticity Index

(NP

Other Tests/
Remarks

Poorly-Graded SAND with Silt and Gravel
(SP-SM): rounded gravel, rounded sand,
non-plastic fines, light brown and yellow, wet,
coarse to medium grained sand, fine grained

gravel

Lean CLAY (CL): rounded sand, medium
plasticity fines, yellow, light brownish gray and

S-16

gray, moist, firm to hard, fine grained sand

Silty CLAY with Sand (CL-ML): rounded
sand, low plasticity fines, light gray and gray,
moist, firm to hard, fine grained sand

[KLF_BORING/TEST PIT SOIL LOG]

65—

B Lean CLAY (CL): rounded sand, medium S-18

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

[—-40

45

plasticity fines, dark gray and gray, moist, fine

grained sand

Silty SAND (SM): rounded sand, non-plastic

S-19

fines, light gray, wet, medium to fine grained
sand

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, light brownish gray and
yellowish brown, medium to fine grained sand

S-20

Poorly-Graded SAND with Silt (SP-SM):
rounded sand, non-plastic fines, yellowish

S-21

brown and light gray, wet, medium grained
sand

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, yellowish brown, light brown,

light gray. medium grained sand

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj
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Date Begin - End: 12/19/2012 - 12/20/2012 Drill Company: Boart Longyear BORING LOG CSB-36
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 40's, Overcast Exploration Diameter: 6 in O.D./ 4 in. |.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
3 2 Northing: 642,369.218 o OF A& 2 2 |« S EEEE -
e g2 Easting: 1,599,983.54 g Zs o 8 el = |8 ol=2m|ES )
o o |® Surveyed Surface Elevation (ft.): 31.62 Al €8 5 | &K S 3 |Z2R| L3l EZ Y 8o
¢S T | ¢ og|lo|l B (o sl €| § |22 2p(22(52 [
= o = e so|lal St = SZ|lnal=o £ £ - Z|LZ - ©
QT £ o Surface Condition: Bare Earth £ Qo o= | 0O n Ol ool 2|20 o
S5 | ¢ 55|5| 2835 |sz|a5|c8| = [43|85|32|8L £5
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
=1 Poorly-Graded SAND (SP): rounded sand,
. non-plastic fines, yellowish brown, light brown, S22
light gray, medium grained sand ]
—-50
B Poorly-Graded SAND with Silt (SP-SM):
rounded sand, non-plastic fines, yellowish T
brown and light gray, wet, medium grained
i sand S-23
85 —
Lean CLAY (CL): rounded sand, medium S-24 i
55 plasticity fines, light gray, wet, firm, fine
grained sand ]
Poorly-Graded SAND (SP): rounded sand, 1%0
B medium plasticity fines, light gray and light
brown, wet, medium grained sand 525 7
B Poorly-Graded SAND (SP-SM): rounded Frequent Lean CLAY
90 sand, medium plasticity fines, yellowish brown (CL) nodules. —
and light gray, wet, medium to fine grained
i sand S-26
—-60
Lean CLAY (CL): rounded sand, medium UPPER CONFINING i
L plasticity fines, light gray and red, moist, firm, LAYER
| fine grained sand i
SILT (ML): rounded sand, low plasticity fines, i
o white, wet, firm, fine grained sand
5 —]
% Lean CLAY (CL): rounded sand, medium
L plasticity fines, light gray and red, wet, firm, 527
i fine grained sand i
—-65 Red color bands from
N %é 120 96.5 to 97 feet. 7
| in.
B LOWER SAND
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[KLF_BORING/TEST PIT SOIL LOG]
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gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End:
Logged By:
Hor.-Vert. Datum:
Angle from Vert.:
Weather:

12/19/2012 - 12/20/2012

D. Grahl

MD State Plane - NAVD88

0 degrees

40's, Overcast

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

Exploration Diameter: 6 in O.D./ 4 in. |.D.

BORING LOG CSB-36

FIELD EXPLORATION

LABORATORY RESULTS

Surveyed
Elevation (feet)

Depth (feet)

{ Graphical Log

Northing: 642,369.218
Easting: 1,599,983.54
Surveyed Surface Elevation (ft.): 31.62

Surface Condition: Bare Earth

Sample
Number

Sample Type

(BC)=
Uncorr. blows/6 in.
Pocket Pen(PP)= tsf

Blow Counts:

Recovery
(NR:

No Recovery)

USCSs
Symbol
Water

Dry Density (pcf)
#200 Sieve (%)
Liquid Limit

Passing No.4
(NV

Sieve (%)

Content (%)
Passing

No Value)

No Plasticity)

Plasticity Index

(NP

Other Tests/
Remarks

Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, medium to fine grained
sand

il

Lean CLAY (CL): rounded sand, medium
plasticity fines, light gray, wet, fine grained
sand

z|l
I\

Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, medium to fine grained
sand

T

S-28

Lean CLAY (CL): rounded sand, medium
plasticity fines, light gray, wet, fine grained
sand

S-29

Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, medium to fine grained
sand

f

Lean CLAY (CL): rounded sand, medium
plasticity fines, light gray, wet, fine grained
sand

S-30

Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, medium to fine grained
sand

Lean CLAY (CL): rounded sand, medium
plasticity fines, light gray, wet, fine grained
sand

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, yellowish brown, wet,
medium grained sand

Interbedded Silty SAND (SM) and Lean
CLAY (CL): rounded sand, non-plastic to
medium plasticity fines, gray and dark gray,
wet, firm, medium grained sand, layers
approximately 1/8 to 1 inch thick

o

Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray, wet, firm, medium to
fine grained sand

i

Silty SAND (SM): rounded sand, medium
plasticity fines, light gray, wet, medium to fine
grained sand

Sandy Lean CLAY (CL): rounded sand,
medium plasticity fines, gray, wet, firm, fine
grained sand

Lean CLAY (CL): rounded sand, low to
medium plasticity fines, interbedded dark gray
and gray, wet, medium to fine grained sand

120
n.

SM

CL

23.2 100 | 17

33

17

Occasional Lean Clay
nodules from 108 to
111 feet.

Silty SAND (SM)
partings. ]

Occasional Silty SAND
(SM) interbeds
approximately 1/16 to
1/4 inch thick.

DATE:

REVISED:

PROJECT NO.:

DRAWN BY:
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12/28/2013

12/29/2013
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Weather:

Angle from Vert.:

0 degrees

40's, Overcast

BORING LOG CSB-36

Date Begin - End: 12/19/2012 - 12/20/2012  Drill Company: Boart Longyear
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600

Exploration Method: Sonic Continuous

Exploration Diameter: 6 in O.D./ 4 in. |.D.

FIELD EXPLORATION

LABORATORY RESULTS

Northing: 642,369.218

(BC)

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Easting: 1,599,983.54
Surveyed Surface Elevation (ft.): 31.62

Surface Condition: Bare Earth

Surveyed
Elevation (feet)
Depth (feet)

{ Graphical Log

Sample
Number
Sample Type
Blow Counts:
Uncorr. blows/6 in.

Pocket Pen(PP)= tsf

No Recovery)

Recovery
(NR=!
USCS
Symbol
Water

Dry Density (pcf)
#200 Sieve (%)
Liquid Limit

Passing No.4
(NV

Sieve (%)

Content (%)
Passing

No Value)
No Plasticity)

Plasticity Index

(NP

Other Tests/
Remarks

[ Silty SAND (SM): rounded sand, non-plastic
L o fines, light gray, wet, medium to fine grained
\sand /
Lean CLAY (CL): rounded sand, medium
90 plasticity fines, dark gray, wet, fine grained
7 sand

5 LLELL Silty SAND (SM): rounded sand, non-plastic
4 \\fines, dark gray, wet, fine grained sand
Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray, wet, firm, fine

—

grained sand

Silty SAND (SM): rounded sand, non-plastic
fines, light gray, wet, fine grained sand

125—

Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray, wet, fine grained

sand

Silty SAND (SM): rounded sand, non-plastic
fines, yellowish red, reddish yellow and light

Occasional Silty SAND
(SM) partings. 1

gray, fine grained sand

The exploration was terminated at
approximately 127 ft. below ground surface.
The exploration was backfilled with grout on
December 20, 2012.

—-100

135—

—-105

GROUNDWATER LEVEL INFORMATION:
¥ Groundwater was observed at approximately 4 ft. below ground

surface during drilling.
GENERAL NOTES:

The exploration location and elevation were surveyed by Polaris.
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Date Begin - End: 12/17/2012 Drill Company: Boart Longyear BORING LOG CSB-37
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Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 50's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
3 2 Northing: 643,217.779 o OF A& z g |« SEEEE _
e g2 Easting: 1,598,585.816 N %ﬁ o 3 T = |e ol=2m|ES )
Sc O |® Surveyed Surface Elevation (ft.): 34.79 P I H H >0 <[ F |2 e 3| EZ| S )
28 T ¢ og|lol 32 | T2 5 gl 5 |22 2528528 X
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So B¢ £5|5| 223 |8z |a5|E5| 2 |88|88|32|82 £§
oW o |6 wZ|lon| o5 & |2€|(D2H|20| a |an|aw|IE€ad o
Poorly-Graded SAND (SP): rounded sand, 46 DREDGE MATERIALS
non-plastic fines, brown, moist, medium n.
grained sand ]
Lean CLAY with Sand (CL): rounded sand,
T medium plasticity fines, brown, gray and ]
yellowish brown, moist, firm, coarse to fine
grained sand
PP=15
30 S-1 PP=1.5
5_ —]
v v 4
Elastic SILT (MH): rounded sand, low to 120
medium plasticity fines, gray, dark gray and n.
B black, wet, soft, 10% organic matter, fine ]
grained sand
25 PP=0.25
10— -
S-2
i PP=0.5 i
20 PP=0
15— -
) % 84 i
in.
i PP=0 i
15 PP=0.25
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Date Begin - End: 12/17/2012 Drill Company: Boart Longyear BORING LOG CSB-37
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R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB
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Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 50's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
3 o Northing: 643,217.779 o| G5 L 3 & |« 2 9 é b -
= %‘ 4 Easting: 1,598,585.816 e %ﬁ [y 3 § -~ |© o|l=2m®|El 0
Sc O |® Surveyed Surface Elevation (ft.): 34.79 P I H H >0 <[ F |2 e 3| EZ| S )
28 T ¢ og|lol 32 | T2 5 gl 5 |22 2528528 X
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€ 5|8 SE|E| 383 |82 |3E|E5| = |88|85|32| 82 2t
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Lean CLAY (CL): rounded sand, medium
plasticity fines, gray, dark gray, light brown
i and black, wet, very soft to firm, 5% organic ]
matter, fine grained sand
S-3 PP=0.5
PP=0.75
10
25— -
PP=0.5
) grades to gray, dark gray and brown, firm V 120 i
in.
) PP=0.75 i
-5
30— —
Silty SAND (SM): rounded sand, non-plastic QUATERNARY
to low plasticity fines, brownish gray and gray, LOWLAND DEPOSITS |
wet, wood fragments, medium to fine grained S-4
sand
Poorly-Graded SAND (SP): rounded sand, -
non-plastic fines, brownish gray and gray, wet,
o wood fragments, coarse to fine grained sand S-5
35 —
i Sandy SILT (ML): rounded sand, non-plastic S-6 i
fines, yellowish brown, brownish yellow and
light brownish gray, mottled, fine grained sand
| SILT (ML): rounded sand, low plasticity fines, %é 120 i
yellowish brown, light brownish gray and gray, n.
B wet, soft, fine grained sand ]
PP=1.25
S-7
-5
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Date Begin - End: 12/17/2012 Drill Company:

D. Grahl Drill Crew:

Hor.-Vert. Datum: MD State Plane - NAVD88  Drill Equipment:
Angle from Vert.: 0 degrees

Boart Longyear

R. Parr

BORING LOG CSB-37

LS 600

Exploration Method: Sonic Continuous

50's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.

FIELD EXPLORATION

LABORATORY RESULTS

[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

brownish yellow, wet, coarse to medium
grained sand, medium to fine grained gravel

Poorly-Graded SAND with Silt (SP-SM):
rounded gravel, rounded sand, non-plastic
fines, yellowish brown, wet, coarse to medium
grained sand, medium to fine grained gravel

- = S
= . 5 s ol =l x©
3 > Northing: 643,217.779 o| G5 L 3 2 |« g 5|83 -
= %‘ 4 Easting: 1,598,585.816 e %ﬁ o 3 § -~ |© o|l=2m®|El 0
s 8 |® Surveyed Surface Elevation (ft.): 34.79 Fl g8 5 | =% S 3 |28l L3 E2 S 3o
2s £18 oglel =& |2l 8|, Bl 5 |2 20|22|52 o
¢s £ 18 Surface Condition: Bare Sand gelg <52 |38n Belse| o |aelea|BT|5T g g
S5 Q 3 o © > % 58 S oL U’); T 5 > |82 %8 = <% E=30]
oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd o
Lean CLAY (CL): rounded sand, medium
plasticity fines, light gray, light brown and gray, 58 PP=0.25
wet, fine grained sand ’ ]
Clayey SAND (SC): gray, light gray and light S-9 i
brownish gray, wet
Lean CLAY (CL): light gray, yellowish brown, i
light brown and gray, wet, soft PP=0.25
$-10 \/|PP=05 i
Organic SILT ant':l Lean C!.AY (QL): rounded TIDAL MARSH
sand, low to medium plasticity fines, dark DEPOSITS
gray, organic, wet, firm, fine grained sand S-11 PP=1.25 1
S-12
Silty GRAVEL with Sand (GM): rounded UPPER SAND
gravel, rounded sand, low plasticity fines, 513

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj
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Logged By:

Weather:

Date Begin - End: 12/17/2012

D. Grahl

Hor.-Vert. Datum: MD State Plane - NAVD88

Angle from Vert.: 0 degrees

50's, Foggy

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

Exploration Diameter: 6 in O.D./ 4 in. |.D.

BORING LOG CSB-37

FIELD EXPLORATION

LABORATORY RESULTS

Surveyed
Elevation (feet)
Depth (feet)
Graphical Log

Northing: 643,217.779
Easting: 1,598,585.816

Surveyed Surface Elevation (ft.): 34.79

Surface Condition: Bare Sand

(BC)

Uncorr. blows/6 in.
No Recovery)

Pocket Pen(PP)= tsf

Sample Type
Blow Counts:
Recovery
Content (%)

Sample
Number
(NR

USCSs
Symbol
Water

Dry Density (pcf)

Passing No.4
Sieve (%)
Passing

#200 Sieve (%)
Liquid Limit

(NV

No Value)

No Plasticity)

Plasticity Index

(NP

Other Tests/
Remarks

\

we
-

I
=Y

<7 Sandy Lean CLAY (CL): rounded sand,

medium plasticity fines, gray, wet, soft,
medium grained sand

\
w
N
>

Poorly-Graded SAND (SP): rounded sand,

non-plastic fines, yellowish brown, wet,
medium grained sand

S-15 GW-GM 6.5

Sandy SILT (ML): rounded sand, non-plastic
fines, lilght gray, wet, medium grained sand

Well-Graded GRAVEL with Silt and Sand
(GW-GM): rounded gravel, rounded sand,

non-plastic fines, brown, wet, coarse to

medium grained sand, medium to fine grained

gravel

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, brown, wet, medium grained

sand

S-16

Silty GRAVEL with Sand (GM): rounded
gravel, rounded sand, non-plastic fines, brown
and yellowish brown, wet, coarse to medium
grained sand, medium to fine grained gravel

V 120
in.

Silty SAND with Gravel (SM): rounded
rounded sand, non-plastic fines, brown

yellowish brown, wet, medium to fine grained

sand, medium to fine grained gravel

gravel,
and

Poorly-Graded SAND with Silt (SP-SM

rounded gravel, rounded sand, non-plastic

fines, yellowish brown, wet, medium to

grained sand, medium to fine grained gravel

e |

fine

Poorly-Graded GRAVEL with Sand (GP):
rounded gravel, rounded sand, non-plastic
fines, dark reddish brown, wet, coarse to
medium grained sand, medium to fine grained

gravel

L - L= L = |
T

Poorly-Graded SAND (SP): rounded sand,

non-plastic fines, yellowish brown, light

and brown, wet, medium to fine grained sand

gray

40

Lean CLAY (CL): rounded sand, medium
plasticity fines, light gray, wet, fine sand

Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, light brown and brownish

gray, wet, medium to fine grained sand

M

[—-45

Sandy Lean CLAY (CL): rounded sand,

medium plasticity fines, yellowish brown and

light gray, wet, fine sand

S-17

Silty SAND (SM): rounded sand, non-pl
fines, light brown and yellowish brown,
fine sand

astic %é
wet, 120
in.

Lean CLAY (CL): rounded sand, medium

plasticity fines, light gray, fine sand

Poorly-Graded SAND (SP): rounded sand,

non-plastic fines, reddish brown, wet, medium S-18 CH | 23.1

to fine grained sand

51

30

UPPER CONFINING
LAYER 1

PROJECT NO.: 130226

DRAWN BY: KLW

BORING LOG CSB-37

CHECKED BY: DG

DATE: 12/28/2013

REVISED: 12/29/2013

Pearce Creek CDF
Earleville, MD




[KLF_BORING/TEST PIT SOIL LOG]

R:KLF_STANDARD_GINT_LIBRARY_SR.1.1.GLB

gINT FILE: E:\company\projects\130226 Usace-Pearce Creek Slurry Wall Investigation\field Work\gint\130226.gpj

Date Begin - End: 12/17/2012 Drill Company: Boart Longyear BORING LOG CSB-37
Logged By: D. Grahl Drill Crew: R. Parr
Hor.-Vert. Datum: MD State Plane - NAVD88 Drill Equipment: LS 600
Angle from Vert.: 0 degrees Exploration Method: Sonic Continuous
Weather: 50's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
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3 2 Northing: 643,217.779 o OF A& z g |« SEEEE _
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7 Fat CLAY (CH): medium to high plasticity
/ fines, red, light gray and gray, wet, firm to
/ hard, fine grained sand i
% S-20 PP=3.0
% S-19
5 /
85— % —
7 v _
Sandy Lean CLAY (CL): rounded sand, 120
medium plasticity fines, reddish gray, wet, n. LOWER SAND
coarse to medium grained sand / ]
Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, light gray and light brownish
gray, wet, medium to fine grained sand ]
[—-55
920 —
S-21
—-60
95 —
Silty SAND (SM): rounded sand, non-plastic S-22
fines, light gray, wet, medium to fine grained |
sand 120
in.
Poorly-Graded SAND (SP): rounded sand,
non-plastic fines, yellow and reddish brown, E
wet, medium to fine grained sand
Lean CLAY (CL): rounded sand, medium
N plasticity fines, light gray, yellowish red and 1
gray, wet, hard, fine grained sand
—-65
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Date Begin - End:
Logged By:
Hor.-Vert. Datum:
Angle from Vert.:
Weather:

12/17/2012

D. Grahl

MD State Plane - NAVD88

0 degrees

50's, Foggy

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

Exploration Diameter: 6 in O.D./ 4 in. |.D.

BORING LOG CSB-37

FIELD EXPLORATION

LABORATORY RESULTS

Surveyed
Elevation (feet)
Depth (feet)
Graphical Log

Northing: 643,217.779
Easting: 1,598,585.816

Surveyed Surface Elevation (ft.): 34.79

Surface Condition: Bare Sand

(BC)

Uncorr. blows/6 in.
No Recovery)

Pocket Pen(PP)= tsf

Sample Type
Blow Counts:
Recovery

Sample
Number
(NR

USCSs
Symbol
Water

Content (%)

Dry Density (pcf)

Passing No.4
Sieve (%)
Passing

No Value)
No Plasticity)

Plasticity Index

#200 Sieve (%)
(NP

Liquid Limit

(NV
Other Tests/

Remarks

Lean CLAY (CL): rounded sand, medium
plasticity fines, gray and light gray, wet, fine
grained sand

Silty SAND (SM): rounded sand, low to
medium plasticity fines, gray and dark gray,
wet, fine grained sand

sand

Lean CLAY (CL): rounded sand, medium
plasticity fines, wet, fine grained sand

Lean CLAY (CL): rounded sand, medium
plasticity fines, dark gray, wet, fine grained

Grades to light gray and red

S-24

120
n.

Silty SAND (SM): rounded sand, non-plastic

grained sand

R

N : \

SILT (ML): rounded sand, low plasticity fines,

grained sand

Lean CLAY with Sand (CL): subrounded to
rounded sand, medium plasticity fines, light

\Iight gray, yellowish brown and red, fine
\ gray and white, wet, fine grained sand

110— ' \fines, reddish yellow and light gray, fine

plasticity fines, light gray and yellowish brown

Lean CLAY (CL): rounded sand, medium

Silty SAND (SM): rounded sand, low
plasticity fines, reddish gray, wet, fine grained
sand

e e B

Silty SAND (SM): rounded sand, low
plasticity fines, light gray, wet, medium to fine
grained sand

Sandy SILT (ML): rounded sand, low
- plasticity fines, light gray and white, wet,
medium to fine grained sand

98

Sandy Lean CLAY (CL): rounded sand,
medium plasticity fines, light gray, wet, fine
grained sand

n.

Silty SAND (SM): rounded sand, non-plastic
fines, light gray and light yellowish brown, wet,
medium to fine grained sand

Frequent Silty SAND
(SM) partings less than
1/8 inch thick.

Frequent Lean CLAY
(CL) nodules.

Frequent Silty SAND
(SM) interbeds
approximately 1/8 inch
thick.
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Logged By:
Hor.-Vert. Datum:

Date Begin - End: 12/17/2012

D. Grahl

MD State Plane - NAVD88

Angle from Vert.: 0 degrees

BORING LOG CSB-37

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

Weather: 50's, Foggy Exploration Diameter: 6 in O.D./ 4 in. I.D.
FIELD EXPLORATION LABORATORY RESULTS
% > z
— ;= [ [ — — o
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oW o |6 wZ|n| @52 |2E€2|DH|2O0| o |an|aw|TE€|nEd ox
I Silty SAND (SM): rounded sand, non-plastic
fines, light gray and light yellowish brown, wet, S25
B medium to fine grained sand i
—-90
Poorly-Graded SAND (SP): rounded sand, V 120 i
non-plastic fines, light brown, yellowish brown n.
I and yellowish red, wet, coarse to medium i
grained sand
—-95
l Silty SAND (SM): red, yellowish brown,
brownish yellow, light brownish gray and light ]
gray, wet, coarse to fine grained sand
L S-26
—-100
Lean CLAY (CL): grayish red and light gray, LOWER CONFINING
wet, firm LAYER
Sandy SILT (ML): gray and grayish red, wet i
B 77 \\\Lean CLAY (CL): reddish gray and light gray, /
wet [ %é -
N 120
\Sllty SAND (SM): gray, wet / in.
B Lean CLAY (CL): grayish red and gray, wet, |
medium to fine grained sand
—-105
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Logged By:

Weather:

Date Begin - End:

12/17/2012

D. Grahl

Hor.-Vert. Datum:

MD State Plane - NAVD88

Angle from Vert.:

0 degrees

50's, Foggy

Drill Company: Boart Longyear
Drill Crew: R. Parr
Drill Equipment: LS 600

Exploration Method: Sonic Continuous

Exploration Diameter: 6 in O.D./ 4 in. |.D.

BORING LOG CSB-37

FIELD EXPLORATION

LABORATORY RESULTS

Surveyed
Elevation (feet)
Depth (feet)

{ Graphical Log

Northing: 643,217.779
Easting: 1,598,585.816

Surveyed Surface Elevation (ft.): 34.79

Surface Condition: Bare Sand

(BC)

Uncorr. blows/6 in.
No Recovery)

Pocket Pen(PP)= tsf

Sample Type
Blow Counts:
Recovery

Sample
Number
(NR

USCSs
Symbol
Water

Content (%)

Dry Density (pcf)

Passing No.4
Sieve (%)
Passing

#200 Sieve (%)
Liquid Limit

(NV

No Value)

No Plasticity)

Plasticity Index

(NP

Other Tests/
Remarks

Silty SAND (SM): rounded sand, non-plastic
fines, light gray

- Lean CLAY with Sand (CL): rounded sand,
medium plasticity fines, red and gray

Silty SAND (SM): rounded sand, non-plastic
fines, light gray and yellowish brown, wet, fine
grained sand

Sandy SILT (ML): rounded sand, low
l plasticity fines, gray, wet, fine grained sand

145—

Lean CLAY (CL): rounded sand, medium
plasticity fines, red and gray, wet, fine grained
—-110 sand

Sandy SILT (ML): rounded sand, non-plastic V 120
to low plasticity fines, gray, wet, fine grained n.
sand

115

l Lean CLAY (CL): yellowish brown, brownish
7 yellow, red and reddish gray, wet, fine grained
sand

Silty SAND (SM): light gray, wet, fine grained
sand

—-120

155— Sandy SILT (ML): rounded sand, non-plastic
to low plasticity fines, gray and light gray, fine
L grained sand

Lean CLAY with Sand (CL): rounded sand,
medium plasticity fines, grayish yellow, wet,
B fine grained sand

—-125

The exploration was terminated at
g approximately 157 ft. below ground surface.
The exploration was backfilled with grout on
| December 17, 2012.

GROUNDWATER LEVEL INFORMATION:
¥ Groundwater was observed at approximately 7 ft. below ground
surface during drilling.
GENERAL NOTES:
The exploration location and elevation were surveyed by Polaris.

PROJECT NO.: 130226
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Arterberg Trinaial
Test Sample Natursl Le=s Then Limit=s Woid | Specdific Dry Total Unconfimed CuU (R} o (5] Diirect Shear < fidation Test | C ticn Approx.
Boring | Topof | Sample | Elewation Water Mo 2040 Ratio, | Gravity, | Density | Density | Compressive  [uw | © L c L3 Pe Ko
USCS & Borehale | Depth ffr) e} Content (%] | Siewe (%) | LL Pl o [ [pc) {pcf) | strength, qu (ksf) | (k=F) | (ksf) | (degrees) | (degrees) | (ksf) | (degrees) | (ksf) | o, = <, = i femyzec)
CH | CSB-5A 56.0 5.0 Z7.0 ET] B0 65 33 TZ.Z | 107.43 052 | o4 175
CH |CSB-BA| 350 210 30 327 950 57 ZE EE1 | 11691 12 16
CH |csB-11 35.0 Z10 15.0 503 a2.0 78 44 | oEas 635 | 10118 o6 Y 16 0.372 | 0.07a | 0L03T
cH | csB-15 37.0 13.0 z4.0 57.9 a7.0 78 a6 z.67 65.8 103.5 0.34 055 | 027 | ouo1a
cH [csw-7 B0 45.0 -37.0 309 51 za | o.E7E 267 BEE | 11624 01396 [ 0039 | ooz | z.soE-08
cH [TB-5 8.9 5.0 3.9 672 a1 7 71 3IE S6.6 | 94635 0.37 z1 | m2s | o3
Awerage: 205 92 5 6667 355 | 0761 [ 267 725 | 108 36 0355 057 0667 165 153 | 026 | o022 [ 0284 | 0.057 | D028 | Z.aE-06
CL |csB-11 35.0 110 25.0 240 230 23 8 268 1013 | 123561 14 | oupe | ouoo7
CL | csw-3 51.0 E7.0 -56.0 151 34 14 | D542 z.69 10E5 | 128.7 0.14 | 0.028 | 0.014 | S.00E-O7
CL |[cswW-7 B0 730 -65.0 309 a5 21 | 0.&7 Z7 501 | 11794 O.15& | 0.038 | 0.015 | B.00E-O7
o [csss 38.0 12 3 257 244 34 12 | ouess 1013 | 126.02 1.2 [o07e| o001 | 0131 | 0,026 | 0LDA3
cL |csss 38.0 12 B 252 265 o654 | 12195
cL [me-z 357 13.0 22.7 z74 911 ET) 15 S50 | 12345 2 504 5.45 | oS | cuo1a
cL [me-z 35.7 17.0 18.7 z1.1 245 30 12
cL [TB-s 8.9 750 -46.1 15.6 BE.T 1151 | 1379z 5.52 [ 32 o64| oz |ooes
[ —— 37 FTE] 3483 (137 | o68e | zee 102 | 126.12 4057 [ 32 216 [o112| ooora | 0153 | o031 | owoas | BSE-07
CL-ML [PCE-3 375 3z 55 205 B5.3 28 7
CL-ML [PCB-3 375 A 65 246 EOLD 76 3
CL-ML [PCBE-5 35.3 3z 33 173 BOLG 25 &
CL-ML [PCE-12 33.0 2z 11.0 0.6 679 29 7
Awerage: 257 BO.T F 65
MH [csB-7a| 220 3I5.0 -13.0 357 950 53 232 258 B4 113 .99 213 2 017 | oupos
MH | CSB-8 35.0 150 230 611 SE.O as 53 621 | 100,04 084
MH | CSB-14 36.0 15.0 z1.0 S1E a5.0 71 35 67.6 | 10262 0.5 o4 B
MH | CSB-16 15.0 150 00 426 S50 62 26 ¥74 | 11037 0,14 0.E B
MH | CSB-18 57.0 7.0 S0.0 ECE] SE.O B1 a3 Z 6 B2 6 | 98.7F2Z 031 056 | 025 | D.O5 | 0178 | D.O36 | O.OAE
MH |CSW-2 a0.0 170 23.0 547 65 34 [ 1488 255 54 95,008 0.21 | 004z [ ooz1 | 225E-06
MH |C3W-2 40.0 TE.0 -33.0 487 80 43 | 1342 263 TO.1 | 10494 0.269 | 0.054 | cuoz7 | z.s0E-06
MH [TB-1 a7.a 110 35.2 352 927 59 26 79.4 | 110052 z.02
MH [TB-1 a7.a Z10 252 40 B 1.0 54 23 711 | 10651 0.SED 471 018 | ooz
MH [TB-2 357 5.0 0.7 20.4 936 71 32 691 | 105 24 0.540
MH [TB-3 50.2 170 EEW] 462 T 52 22 72 10526 1 390 0280 25 352 021 | cLo32
MH [TB-3 502 5.0 252 502 EO.D CH 23 0.1 E]
MH |TB-3 48.0 Z5.0 zZ3.0 456 SOLE 65.7 | 96419 0.867

Laboratory Testing Summary

Figure B.1

June 2014







Atterberg Trinxinl

Test Sample MNatural Less Then Limis=s Woid | Specific Dy Total Unconfimed Cu (R} €D [5) Direcs Shear Consolidation Test | Conzolidation Approx.

Boring | Top of Sample | Elewation Water MNo. 200 Ratio, | Gravity, | Density | Density Compressive UL Q)| € $ r L= 3 Pc Ko
USCS & Borehaole | Depth [ft) () Content (%) | Siewe (%) | LL Pl co Gs Ipci] {pcf) | strength, qu (ksf)| (ks | (ksf) | (degrees) | (degrees) | (k=) | (degrees) | (ksf) | <. e <, = <y femysec)
MH |TB-3 48.0 S10 -3.0 455 FET 55 15 137
MH [TB-5 FEC] 110 178 675 EEN TZ 36 S8.8 | 10017 0.505 064 0.2 | DLDZ6
MH |PCE-T ETC) Z6 ] 6.1 TED 55 16
MH |PCB-E EET] 22 11.0 713 956 51 15
MH |PCE-D 30.8 ET 5.2 104 8 637 73 12
MH |[PCE-13 3z.5 az 8.5 sz2.0 Te.S S54 11
MH |[PCE-1T 30.1 az -11.3 108.8 S6.5 65 7

Auerage: SO0 BE.4 6a7a| 26 [ 181 259 69608 | 111 37 1.196 o846 0703 833 [T 5 279 [ozoz| owoes | o.z19 | o.osa | oozz | 253608
PAL  |C35-6 S8 2 5.1 Ze 1 FEN] 1D06 | 124.44 [ 34
ML [C55-6 502 0.6 796 1E 3 1116 | 13202 Z53
ML [TB-3 480 170 310 313 EBO_2 a0 12 BEAZ 113 133 045 23 251 016 | DuD1Z
ML |[PCB-1 35.0 22 15.0 SO.T 933 43 15
ML [PCE-Z 37.6 Z5.5 121 S2.5 B7.3 3z ]
ML [PCE-S 38.9 4an -1 45,6 5.9 38 E]
ML [PCE-5 35.3 24 113 55.1 a7.2 a0 11
ML |PCB-& 347 24 10.7 525 a2.4 39 12
ML |PCB-& 327 a0 53 357 730 20 11
ML |PCB-7 ETC] a5 111 6LT 860 az 3
ML |PCB-B 330 az 5.0 S0 E FI} s
ML [PCE-11 33.5 2z 115 S16 541 az 11
ML [PCE-13 EFI 17 155 6.3 96.3 as 14
ML [PCE-16 371 2z 10.1 54 3 246 a1 10
ML [PCB-17 s0.1 22 E1 4R 5 937 39 12
ML [PCE-18 315 24 75 150 53.0 19 1
ML |PCE-19 319 Z8 39 366 BE 1 21 z
ML |PCE-ZD 307 z1 Co) 201 551 23 3
Buerage: a1z B5.3 36.06 | 5.69 98.8 | 14251 1.93 [ 34 0.45 FE] Z.51 | 0.16 | ouoda
oH [cs5-3 an.0 1z 4 27.6 24 3 732 | 105.63 0.13 3z
OH [C55-3 40.0 12 9 271 410 SO0 56 26 736 | 10598 0.13 3z
OH [C55-3 40.0 13.4 26.6 261 727 | 1p621 013 32|
OH [css-4 37.0 17 0 Za1 20.E 773 | 10884 2.13
OH [Css5-4 37.0 133 238 48 3 935 53 24 0.4 1044 079
OH |Ccss< 57.0 13.4 Z3.6 55.6 645 | 100.83 B.S0E-OT
OH |C35-6 a0.0 112 Z5.8 503 100.0 B0 35 | 1.509 62.3 | 95.567 [ 373 14 | 022 | 0026 | 0251 | 0.05 | Ou025

(con’t)

Laboratory Testing Summary

Figure B.1

June 2014
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Immediate Settlement

The subsurface conditions encountered are highly variable, with layers of clays, silts, and sands
existing throughout. For purposes of calculating total settlements, immediate settlement was
only calculated for the sand layers. Since subsurface conditions in these layers are granular in
consistency, settlement is considered elastic. This occurs during or immediately after
construction and application of the loading. Elastic settlement can be estimated by use of a
semi-empirical strain influence methodology proposed by Schmertmann (1970) and modified
by Schmertmann, Hartmann, and Brown (1978), as described in the following discussion.

This method was developed to estimate foundation settlements in sands. To utilize this
method, the subsurface is broken into layers. Each layer has a constant value of strain and soil
modulus. Settlement is calculated by summing the influence of all layers, as calculated by
equation B-1.

S =CyCAp X" 2 Az, (eq. B-1)

where: Ap = net foundation pressure = bearing pressure minus initial effective vertical stress
| = vertical strain influence factor (from Figure B-1)
E = soil modulus of deformation
Az = thickness of soil layer
C, = pressure change correction factor for effective overburden

=1-052>
4p
o’ = initial effective vertical stress at the base of footing
C,=time influence factor =1+ (0.2)(log (t/0.1))

t = time of interest (in years)

The soil modulus of deformation can be estimated by equation B-2
E; = 2.5¢q,, (eq. B-2)

Where q. is the cone tip resistance measured in a Cone Penatrometer Test, and can be
estimated as 3 x the SPT blow count of the soil.

Schmertmann developed the diagram shown in Figure B-1 to determine the appropriate strain
influence factor, |, for each layer within the profile. Two distributions are shown: one for
square or circular footings (L/B=1), and a second for strip footings (L/B>10). Both are triangular
distributions, and the one for square or circular footings begins at a value of 0.1 at the base of
the footing, while the one for strip footings begins at a value of 0.2 at the base of the footing.
The maximum strain factor, Izp, occurs at a depth equal to B/2 for square footings and B for strip

footings, and can be calculated using equation B-3.



_ Ap
Izp =0.54+0.1 U’_Vp’ (eq. B-3)

where o'vp = initial effective stress at the depth of maximum strain influence.

RIGID FOOTING VERTICAL STRAIN INFLUENCE FACTOR: I,
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{b) Explanation of pressure lerms in Eq (1)

Figure B-1. Strain influence factor diagram (from Schmertmann et al., 1978).

Primary Consolidation

Primary consolidation occurs in fine grained soils when an applied load causes the water
content of the soil to decrease with a comparable decrease in void space. For normally
consolidated soils, this change in void space can be calculated by equation B-4.

Ae = C.log (I;—f), (eq. B-4)
p

where: C. = the consolidation ratio
Pr = the final pressure exert on the soil after loading,
=B, + AP
b, = the preconsolidation pressure, which for a normally consolidated soil is

equal to the in-situ stress of the soil.

Subsequently, the primary consolidation of a normally consolidated soil is given by equation B-
5.

AH = H, Ce log (i—f), (eq. B-5)
14

1+€0

where: H, = the initial height, or thickness, of the strata
€o = the initial void ratio of the soil



The compression ratio and initial void ratio of the soil are determined through laboratory
testing. However, more often than not, the consolidation ratio of a soil goes unreported.
Rather, it is common practice to provide the compression index of a soil, C., which is defined as

Ce

. Taking this into account, the primary consolidation for normally consolidated soils is given
0

by equation B-6
AH = Cllog (i—f), (eq. B-6)
P

Time Rate of Consolidation

During the initial loading of a compressible soil, the load is felt by the water content of the soil,
causing the pore pressures in the soil to increase. As pore pressure decrease, water is squeezed
out of the void space of the soil and the soil compresses. This process is governed by how
quickly the water trapped in the soils pores can escape. The time that this process takes is
given by equation B-7.

TyHg

t = (eq.B-7)
where: T, = a non-dimensional time factor corresponding to the percentage of
consolidation that has occurred at time t; varies with degree of consolidation
H, = the longest drain path that water must take to escape the pore space
Cy = the coefficient of consolidation

Secondary Compression

Secondary compression occurs due to the break-down of soil structure of time. Rate of
secondary compression, unlike that of primary consolidation, is constant over time. The
amount of secondary compression that can be expected is given in equation B-8.

Ca _t ,
AH, = Tre; log(tloo), (eq. B-8)
Where: t = the time for secondary compression to be calculated for
tioo = thetime for 100% of primary compression to occur
Cy = the coefficient of secondary compression

er =the void ratio after 100% of primary compression has occurred,,






Project Name: Pearce Creek Liner Installation
Project Location: Pearce Creek, Maryland
Project Number: -

Calculations By: Conor McCafferty
Date: 6/20/2014

Instructions:

1. All Input values appear in red

2. Refer to OCR vs PI plot for corresponding
Kc values

3. Reaply filters on each sheet after running

Material Type:

1= Cohesive Soils (Clays, Silts, etc.)

2 = Clean, fine to medium sands and slightly silty sands
3 = Coarse sands and sands with little gravel

4 = Sandy gravel and gravel

- new calculation
Ground Elevation (ft): x 4. Water table elevation must be on a layer Soft Dredge
Areal Width (ft): 1000 boundry
Areal Length (ft): 1000 5. Insert project information on lines 1-5
Contact Pressure (psf); 4000] | 6. When immediate settlement of clay does Natural Clays
Water Table Elevation (ft): O] notapply, setv=1 Peat/Organic Silts
Depth of Embedment (ft): 0
Unit Weight of Soil Above
Embedment (psf): 120
Time (years) 50
Layer Top Elevation (ft) Thickness (ft)| Material Type | Vmoist (PSf) C'e C, C, (ft/day) Cy P, (psf) Kc Cu (tsf) |Es (tsf)| v N
35 29 1 110 0.25 0.024 1.5 0.002 1500
6 6 2 110 50
0 94 2 115 75
-94 6 1 120 0.15 0.01 1.5 0.002 6000 1
-100 4 2 115 100
-104 16 1 125 0.1 0.01 1.5 0.002 6500 1
-120 10 2 120 100
-130
-130
-130

Note: Layer thicknesses from Profile 2

Settlement Analysis - Least Case Natural Soils

-1-







Immediate Settlements

Schmertmann Input Parameters

Ap (tsf) 2.0
o'vd (tsf) 0.0
Cc1 1.0
Ct 1.5
Layer Top Elevation (ft) Thickness (ft)| Material Type | ymoist (psf) Es (tsf) | AH (ft) AH (in)
2.0 6.0 6.0 2.0 110.0 437.5 0.1 0.0 0.1
3.0 0.0 94.0 2.0 115.0 656.3 0.2 0.1 0.9
5.0 -100.0 4.0 2.0 115.0 875.0 0.2 0.0 0.0
7.0 -120.0 10.0 2.0 120.0 875.0 0.2 0.0 0.1
0.1 1.1
Primary Consolidation
Layer Top Elevation (ft) Thickness (ft)| Material Type | ymoist (psf) C'c C'r PO, bottom (PST) Po (psf) | Pp(psf) | Ap (psf) | Pf(psf) | OCR Ag | AH (in)
1.0 35.0 29.0 1.0 110.0 0.3 0.0 3190.0 1595.0 | 1595.0 | 3999.9 | 55949 | 1.0 | 0.1 | 47.4
4.0 -94.0 6.0 1.0 57.6 0.2 0.0 9140.0 8967.2 | 8967.2 | 3949.4 | 129166 | 1.0 | 0.0 1.7
6.0 -104.0 16.0 1.0 62.6 0.1 0.0 10352.0 9851.2 9851.2 3931.5 | 13782.7 1.0 0.0 2.8
| 51.9
Secondary Consolidation
Layer t at 99% Primary (yrs) AH (in)
1.0 0.7 1.3
4.0 0.0 0.5
6.0 0.2 0.9
2.7
TOTALS
Soft Dredge Stiff Dredge _ Natural Clays AH (in)
Immediate Settlement: 0.0 0.0 1.1 0.0 1.1
Primary Settlement: 47.4 0.0 0.0 4.5 51.9 Least case natural soils settlement = 7.0 inches
Secondary Settlement: 13 0.0 0.0 14 2.7
% 55.7 Total settlement for specific Profile 2 layer thicknesses

Settlement Analysis - Least Case Natural Soils

2-







Project Name: Pearce Creek Liner Installation

Project Location: Pearce Creek, Maryland
Project Number: -

Calculations By: Conor McCafferty

Date: 6/20/2014

Ground Elevation (ft): 30 Instructions: i Soft Dredge Material Type: 1= Cohesive Soils (Clays, Silts, etc.)
Areal Width (ft): 1000 L. All Input values appear in red . 2 = Clean, fine to medium sands and slightly silty sands
2. Refer to OCR vs Pl plot for corresponding Kc values o
Areal Length (ft): 1000 3. Reaply filters on each sheet after running new 3 = Coarse sands and sands with little gravel
Contact Pressure (psf); 4000 calculation Natural Clays 4 = Sandy gravel and gravel
Water Table Elevation (ft): 0 4. Water table elevation must be on a layer boundry Peat/Organic Silts
Depth of Embedment (ft): 0 5. Insert project information on lines 1-5
Unit Weight of Soil Above 6. When immediate settlement of clay does not apply,
Embedment (psf): 120 setv=1
Time (years) 50
Layer Top Elevation (ft) Thickness (ft) | Material Type Vimoist (Psf) C'. C, C, (ft°/day) Ca P, (psf) Pl Kc Cu (tsf) | Es (tsf) v N
1 30 30 1 110 0.25| 0.024 1.5 0.002 1500 1
0 34 2 115 25
-34 34 2 115 75
4 -68 62 1 125 0.1 0.01 1.5 0.002 6000 1
5 -130
6 -130
7 -130
8 -130
9 -130
10 -130

Note: Layer thicknesses from Profile 4

Settlement Analysis - Least Case Dredge Materials
-1-







Immediate Settlement

Schmertmann Input Parameters

Ap (tsf) 2.0
ood (tsf) 0.0
C1 1.0
Ct 1.5
Layer Top Elevation (ft) Thickness (ft) | Material Type Ymoist (PSf) Es (tsf) 1 AH (ft) AH (in)
2.0 0.0 34.0 2.0 115.0 218.8 0.1 0.1 0.8
3.0 -34.0 34.0 2.0 115.0 656.3 0.2 0.0 0.3
z 0.1 1.1
Primary Consolidation
Layer Top Elevation (ft) Thickness (ft) | Material Type Vmoist (Psf) C'. C, Pg bottom (PSF) P, (psf) | Pp(psf) | Ap (psf) | Ps(psf) OCR Ag OH (in)
1.0 30.0 30.0 1.0 110.0 0.3 0.0 3300.0 1650.0 1650.0 3999.9 5649.9 1.0 0.1 48.1
4.0 -68.0 62.0 1.0 62.6 0.1 0.0 10758.0 8817.4 8817.4 3952.6 | 12770.0 1.0 0.0 12.0
z 60.1
Secondary Consolidation
Layer t at 99% Primary (yrs) AH
1.0 0.7 1.3
4.0 31 1.8
z 3.1
TOTALS
Soft Dredge Stiff Dredge _ Natural Clays AH (in)
Immediate Settlement: 0.0 0.0 1.1 0.0 1.1
Primary Settlement: 48.1 0.0 0.0 12.0 60.1 Least case dredged materials settlement = 49.4 inches
Secondary Settlement: 1.3 0.0 0.0 1.8 3.1
3 64.3 Total settlement for specific Profile 4 layer thicknesses

Settlement Analysis - Least Case Dredge Materials

-2-







Project Name: Pearce Creek Liner Installation

Project Location: Pearce Creek, Maryland Instructions: Material Type: 1= Cohesive Soils (Clays, Silts, etc.)
Project Number: - 1. All Input values appear in red 2 = Clean, fine to medium sands and slightly silty sands
Calculations By: Conor McCafferty 2. Refer to OCR vs Pl plot for corresponding Kc 3 = Coarse sands and sands with little gravel
Date: 6/20/2014 values 4 = Sandy gravel and gravel
3. Reaply filters on each sheet after running
Ground Elevation (ft): 35] | new calculation Soft Dredge
Areal Width (ft): 1000] = 4. Water table elevation must be on a layer
Areal Length (ft): 1000| = boundry
Contact Pressure (psf); 4000| | 5- Insert project information on lines 1-5 Natural Clays
Water Table Elevation (ft): 0 6. When immediate settlement of clay does Tidal Marsh
Depth of Embedment (ft): 0 not apply, setv =1
Unit Weight of Soil Above
Embedment (psf): 120
Time (years) 100
Layer Top Elevation (ft) Thickness (ft) Material Type| ymoist (psf) C'c C'r Cv (ft2/day) Ca Pp (psf) Kc Cu (tsf) | Es(tsf) v N
1 35 35 1 110 0.25 0.024 1.5 0.0025 1500 1
2 0 5 1 110 0.25 0.024 1.5 0.0025 2750 1
3 -5 25 1 105 0.25 0.026 1.5 0.0025 2600 1
-30 20 2 110 35
6 -50 30 1 120 0.15]  0.015 15[ 0.0015 3500 1
-80 20 2 115 75
g -100 10 1 125 0.1 0.01 15[ o0.001 500 1
-110 20 2 120 100|
9 -130
10 -130

Note: Layer thicknesses from Profile 5

Settlement Analysis - Most Case Natural / Tidal Marsh
-1-






Immediate Settlement

Schmertmann Input Parameters

Ap (tsf) 2.0
ood (tsf) 0.0
Cc1 1.0
Ct 1.6
Layer Top Elevation (ft) Thickness (ft) Material Type|  Vmoist (PST) Es (tsf) | AH (ft) AH (in)
4.0 -30.0 20.0 2.0 110.0 306.3 0.2 0.0 0.4
4.0 -80.0 20.0 2.0 115.0 656.3 0.2 0.0 0.2
4.0 -110.0 20.0 2.0 120.0 875.0 0.2 0.0 0.2
I 0.1 0.8
Primary Consolidation
Layer Top Elevation (ft) Thickness (ft) Material Type|  Vmoist (PSf) C'. C, Pg,bottom (PSF) P, (psf) | Py(psf) |Ap (psf)| P:(psf) OCR Ae OH (in)
1.0 35.0 35.0 1.0 110.0 0.3 0.0 3850.0 1925.0 1925.0 [3999.9| 59249 1.0 0.1 51.3
2.0 0.0 5.0 1.0 47.6 0.3 0.0 4088.0 3969.0 3969.0 |3998.7| 7967.7 1.0 0.1 4.5
3.0 -5.0 25.0 1.0 42.6 0.3 0.0 5153.0 4620.5 4620.5 (3996.6| 8617.1 1.0 0.1 20.3
6.0 -50.0 30.0 1.0 57.6 0.2 0.0 7833.0 6969.0 6969.0 |3977.2| 10946.2 1.0 0.0 10.6
8.0 -100.0 10.0 1.0 62.6 0.1 0.0 9511.0 9198.0 9198.0 |3940.3| 13138.3 1.0 0.0 1.9
b3 88.6
Secondary Consolidation
Layer t at 99% Primary (yrs) AH
1.0 1.0 2.1
2.0 0.0 0.6
3.0 0.5 1.7
5.0 0.7 1.2
7.0 0.1 0.0
z 5.5
Total Settlement
Soft Dredge Tidal Marsh _ Natural Clays | AH (in)
Immediate Settlement: 0.0 0.0 0.8 0.0 0.8
Primary Settlement: 55.8 20.3 0.0 12.4 88.6 Most case natural soil settlement = 14.4 inches
Secondary Settlement: 2.7 1.7 0.0 1.2 5.5 Most case Tidal marsh settlements = 22 inches
b3 94.9 Total settlement for specific Profile 5 thicknesses

Settlement Analysis - Most Case Natural / Tidal Marsh







Project Name: Pearce Creek Liner Installation
Project Location: Pearce Creek, Maryland
Project Number: -

Calculations By: Conor McCafferty

Instructions:
1. All Input values appear in red
2. Refer to OCR vs PI plot for corresponding Kc

Material Type: 1= Cohesive Soils (Clays, Silts, etc.)
2 = Clean, fine to medium sands and slightly silty sands

3 = Coarse sands and sands with little gravel

Date: 6/20/2014 values 4 = Sandy gravel and gravel
3. Reaply filters on each sheet after running new
Ground Elevation (ft): 35 calculation ) Soft Dredge
Areal Width (ft): 1000 4. Water table elevation must be on a layer
Areal Length (ft): 1000 boundry

5. Insert project information on lines 1-5
6. When immediate settlement of clay does not
apply, setv=1

Contact Pressure (psf); 4000
Water Table Elevation (ft): 0
Depth of Embed (ft): 0
Unit Weight of Soil Above

Natural Clays

Embed (psf): 120
Time (years) 100
Layer Top Elevation (ft) Thickness (ft) Material Type | ymoist (psf) C'c C'r Cv (ft2/day) Ca Pp (psf) Pl Kc Cu (tsf) | Es (tsf) v
1 35 35 1 110 0.25 0.024 1.5 0.0025 1 1
2 0 16 1 110 0.25 0.024 1.5 0.0025 1 1
-16 18 1 105 0.25 0.026 1.5 0.0025 1 1
-34 32 2 110 30
-66 32 2 115 75
-98 6 1 120 0.1 0.01 1.5 0.001 1
-104 20 2 120 0 100
8 -124 6 1 125 0.1 0.01 1.5 0.001 1
9 -130
10 -130

Note: Layer thicknesses from Profile 6

Settlement Analysis - Most Case Dredged Materials

1-







Immediate Settlement of Sands

Schmertmann Input Parameters

Ap (tsf) 2.0
ood (tsf) 0.0
Cl 1.0
Ct 1.6
Layer Top Elevation (ft) Thickness (ft) Material Type Vmoist (Psf) Es (tsf) 1 AH (ft) AH (in)
4.0 -34.0 32.0 2.0 110.0 262.5 0.2 0.1 0.8
5.0 -66.0 32.0 2.0 115.0 656.3 0.2 0.0 0.4
7.0 -104.0 20.0 2.0 120.0 875.0 0.2 0.0 0.2
0.1 1.3
Primary Consolidation
Layer Top Elevation (ft) Thickness (ft) Material Type Vimoist (PSf) C'. C, P, bottom (PST) P, (psf) | Py(psf) | Ap (psf) | Pe(psf) OCR iY3 AH (in)
1.0 35.0 35.0 1.0 110.0 0.3 0.0 3850.0 1925.0 | 1925.0 | 3999.9 | 5924.9 1.0 0.1 51.3
2.0 0.0 16.0 1.0 47.6 0.3 0.0 4611.6 4230.8 4230.8 3998.1 8228.9 1.0 0.1 13.9
3.0 -16.0 18.0 1.0 42.6 0.3 0.0 5378.4 4995.0 4995.0 3994.9 8989.9 1.0 0.1 13.8
6.0 -98.0 6.0 1.0 57.6 0.1 0.0 8930.4 8757.6 8757.6 3944.9 | 12702.5 1.0 0.0 1.2
8.0 -124.0 6.0 1.0 62.6 0.1 0.0 10458.0 10270.2 | 10270.2 | 3910.3 | 14180.5 1.0 0.0 1.0
81.1
Secondary Consolidation
Layer t at 99% Primary (yrs) AH
1.0 1.0 2.1
2.0 0.2 1.3
3.0 0.3 1.4
6.0 0.0 0.3
8.0 0.0 0.0
5.0
TOTALS
Soft Dredge Tidal Marsh Natural Clays AH (in)
I diate Settl, 0.0 0.0 1.3 0.0 1.3
Primary Settl 65.1 13.8 0.0 2.2 81.1 Most case dredge material settlement = 68.5 inches
Secondary Settlement: 3.4 1.4 0.0 0.3 5.0
87.5 Total settlements for specific Profile 6 thicknesses

Settlement Analysis - Most Case Dredged Materials
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Geomembrane Strain

((L*+48%)/48)

L (mm) 8 (mm) | (4L8/(L%-48%)) € (%)
15240 3050 0.953244234 | 22087.5082 | 10.36%
L (ft) 3 (ft)
50 10 0.952380952 72.5 10.35%
100 10 0.416666667 260 2.65%
200 10 0.202020202 1010 0.67%
500 10 0.080128205 6260 0.11%

Note: The above table evaluates the strain (g) for varying diameters of concern.
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= 3. P

P = Gin2p (3.18)

b -
Fs = 22+ 2b fac (3.25)
a

total weight of the active wedge,
total weight of the passive wedge,

active wedge,. _
effective force normal to the failure plane of the
passive wedge, -

thickness of the cover soil, &~ F
length of slope measured along the geomembrane, ¥ 2 & -&9 90 #£.
soil slope angle beneath the geomembrane, 3!/ s‘/a/zfg/ #19,¢°

friction angle of the cover soil,

interface friction angle between cover soil and
geeevhle et 2¢°

adhesive force between cover soil of the active
wedge and the geomembrane, £ ¢

adhesion between cover soil of the active wedge
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Table No. Title of Table
3.1 SLOPE STABILITY SUMMARY
C1l SUMMARY OF PREVIOUS LABORATORY TEST

(BY OTHERS)

D.1 LABORATORY TEST RESULTS SUMMARY



EXECUTIVE SUMMARY

Duffield Associates previously performed a feasibility study of the long term utilization of the
U.S. Army Corps of Engineers Pearce Creek Dredged Material Containment Area. This
260-acre areais located in Cecil County, Maryland, along the Elk River, near its confluence
with the Chesapeake Bay. The feasibility study is summarized in Duffield Associates April
1999 report titled “Feasibility Study, Long Term Life Cycle Evaluation of Pearce Creek
Dredged Material Containment Area,” (W.O. 3769.GE).

This report summarizes an evaluation of the stability of the current dike configuration, assuming
dredged materials are placed to within 2 feet of the crest of the existing dike system, as well as
the stability of the dikes assuming the dikes are raised approximately 5 to 8 feet, to elevation 58,
prior to the next scheduled dredged material placement. The six dike cross sections, including
the stratigraphy and corresponding shear strength parameters, developed as part of the feasibility
study were used as the basis for this evaluation. This report should therefore be reviewed in
conjunction with the feasibility study report.

As discussed in the feasibility study report, based on the subsurface explorations performed at
the site and the subsequent laboratory testing, the subsurface conditions encountered along the
dike consist of a 25 to 35-foot thick layer of sail fill (previously placed dredged material)

underlain by predominately sand soils. The consistency of the fine grained dredged materials
varied from a surficial stiff crust to very soft to stiff, medium to high plasticity silts and clays.

Analysis of the existing dikes, with the existing dredged material elevations (approximate
elevations 30 to 40 feet), indicates factors of safety of 1.3 to 2.7 for the exterior slopes and factors
of safety of 1.2 to 2.3 for the interior slopes. The analysis of the existing dikes with the interior
areafilled to elevation 50 with dredged material, alowing approximately 2 feet for freeboard,
indicates that adequate factors of safety should exist in all but two locations. At these two
locations, Cross Section A-A for the steady state seepage condition and Cross Section E-E for the
end of construction condition, factors of safety greater than one (1.3 and 1.2, respectively) but
dightly less than the recommended values (1.5 and 1.3, respectively) were estimated.

The stability of the dike system was also analyzed assuming the dikes will be raised to elevation
58 prior to the next scheduled placement of dredged materials. The top of dike elevation of

58 feet was selected based on projected capacity considerations as discussed in the
recommendations and conclusions of the feasibility study. The raised dikes were analyzed
using both the existing dredged material elevations and a future dredged materia elevation of
50 feet.

For the case assuming the existing dredged material elevations end of construction conditions
were used and only the stability of the interior slopes was reviewed, since the stability of the
exterior lopesis more critical using the higher dredged material elevation. Thisanalysis
indicates factors of safety for the interior slopes ranging from 1.1 to 1.9. To achieve factors of



safety of 1.3 or greater for the end of construction conditions, the dike raising could be staged,
with an initial dike raising followed by an additional dike raising once adequate strength gain has
occurred in the underlying soils. However, due to the large volume of drier dredged material

(the existing “crust”) which is presently available for raising the dike, and which will be
submerged if it is not removed prior to the next dredging event, it would be beneficial to raise the
dike to as high an elevation as possible (up to 58 feet) prior to the placement of additional
dredged material in the disposal area. Additionally, the sooner the dikes are raised, the sooner
the soils beneath the dikes will obtain an increase in strength due to consolidation of these soft
soils.

For the case assuming a dredged material elevation of 50 feet, both end of construction and
steady state seepage conditions were reviewed for the exterior slopes. The end of construction
condition was also reviewed for the interior slope for this case. This analysis indicates that
adequate factors of safety exist at three of the six cross sections (Cross Sections C-C, D-D and
F-F). Adequate factors of safety also exist at Cross Section E-E, with one exception. Asinthe
2-foot freeboard condition for this cross section, the factor of safety for the exterior slope for the
end of construction condition (1.2) is slightly less than the recommended value (1.3). However,
due to the location of the critical dlip surface, raising the dike in smaller lifts or introducing a
setback into the slope geometry will not result in an increased factor of safety.

A 20-foot setback should be included in the design for the dike raising in the vicinity of Cross
Section A-A and a 10-foot setback should be included in the design in the vicinity of Cross
Section B-B. If these setbacks are incorporated into the design, this analysis indicates that
adequate factors of safety should exist for the raised dike, assuming a dredged material elevation
of approximately 50 feet.



1.0

11

1.2

BACKGROUND

Introduction

The Pearce Creek Dredged Materia Containment Areais an existing facility utilized by the
U.S. Army Corps of Engineers Philadel phia District as part of its ongoing Operation and
Maintenance (O& M) dredging program for the Chesapeake and Delaware Canal. The
containment areais located in the western part of Cecil County, Maryland, along the Elk
River, near its confluence with the Chesapeake Bay (Figure 1.1, Regional Location Sketch
and Figure 1.2, Site Location Sketch). Duffield Associates previously performed a
feasibility study of the long term utilization of the U.S. Army Corps of Engineers Pearce
Creek Dredged Material Containment Area. Thisfeasibility study is summarized in
Duffield Associates April 1999 report entitled “ Feasibility Study, Long Term Life Cycle
Evaluation of Pearce Creek Dredged Material Containment Area,” (W.O. 3769.GE). The
feasibility study report includes a project overview, adiscussion of the history of the site, a
summary and review of existing geotechnical data and new data collected as part of the
feasibility study, an evaluation of the long term capacity of the site and areview of
potential options for increasing the site capacity.

The purpose of this report isto summarize an evaluation of the stability of the current dike
configuration, assuming dredged materials are placed to within 2 feet of the crest of the
existing dike system, as well as the stability of the dikes assuming the dikes are raised
approximately 5 to 8 feet prior to the next scheduled dredged material placement. The dike
cross sections, including the stratigraphy and corresponding shear strength parameters,
developed as part of the feasibility study were used as the basis for this evaluation. This
report should therefore be reviewed in conjunction with the feasibility study report. This
work was performed under Task Order No. 0011 of the U.S. Army Corps of Engineers
Contract Number DACW61-98-D-0008, in accordance with the agreement between
Duffield Associates and the U.S. Army Corps of Engineers, Philadelphia District, dated
September 29, 1998.

Previous Subsurface Explorations

Previous subsurface explorations at the site were discussed in the feasibility study report.
These explorations are summarized as follows.

Fifteen Standard Penetration Test (SPT) borings were performed in the vicinity of
the site as part of a two-phase groundwater evaluation conducted by the District to
address concerns raised by residents of an adjacent community regarding the impact
of the containment area on local groundwater. Groundwater monitor wells (CSW-1
through CSW-15) were installed in the resulting boreholes and limited geotechnical
laboratory testing was performed on selected soil samples collected as the boreholes
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were advanced. The Monitor Well Installation Logs for these wells, aswell asa
summary of the evaluation isincluded in an October 1997 Corps of Engineers
report titled “ Pearce Creek Disposal Area Groundwater Investigation, Pearce Creek,
MD, Phase Il Report” and a March 1998 Roy F. Weston, Inc. report titled “Review
of Groundwater Investigations for the Pearce Creek Dredged Material Disposal
Area, Pearce Creek, Maryland.”

Twenty-four SPT borings (CSB-1 through CSB-24) were performed along the
perimeter dike by the District in 1988, prior to the most recent dike raising. The
borings were generally performed in groups of three, to define stratigraphic and soil
strength cross sections at various locations along the dikes. Continuous split spoon
sampling was performed throughout the depth of the borings, and geotechnical
|aboratory testing was performed on selected samples.

Seven borings (CSS-1 through CSS-7) were performed by the District in 1997
along the perimeter dike. One split spoon sample and one undisturbed thin-wall
tube (Shelby tube) sample were collected from the bottom of each boring, and
geotechnical laboratory testing was performed on selected samples.

The locations of these wells and borings are indicated in Figure A.1, “ Subsurface
Exploration Location Plan.” A tabular summary of the geotechnical |aboratory index
and strength testing data obtained as part of these evaluationsisincluded in Appendix C
as Table C.1, “Summary of Previous Laboratory Tests.”

Feasibility Study Subsurface Exploration

A field and laboratory testing program was performed by Duffield Associates as part of
the feasibility study. The goal of this program was both to confirm the available
existing subsurface data and to supplement this information to assist in the selection of
soil strength parameters for the dike stability analyses. Duffield Associates field
program, performed in November 1998, included the performance of five SPT borings
and eight dilatometer (DM T) soundings.

The SPT borings (TB-1 through TB-5) were performed at |ocations along the existing
perimeter dike, and included continuous split spoon sampling, except where
undisturbed Shelby tube sampling was performed. Thirteen thin-walled undisturbed
Shelby tube samples, representative of silt and clay soils encountered, were obtained
during the drilling program to permit laboratory strength and compressibility testing of
these soils. The dilatometer soundings (DMT-1 through DM T-8) were located along
the centerline of the perimeter dike, and were generally advanced through the
compressible foundation soils. The soundings were utilized in assessing the uniformity
of the dike soils. The logs for the borings and soundings are included in Appendix B of
thisreport. The locations of the borings and soundings are indicated on Figure A. 1.
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Following completion of the field program, both disturbed (split-spoon) and
undisturbed (Shelby tube) soil samples obtained from the Standard Penetration Test
borings were returned to Duffield Associates’ geotechnical |aboratory for testing of
selected samples. The results of the laboratory testing are included in Table D.1,
“Laboratory Test Results Summary” of Appendix D.

SUBSURFACE CONDITIONS

Stratigraphy

The subsurface conditions encountered by the SPT test borings and dilatometer
soundings located along the perimeter dike as part of the feasibility study were
consistent with those encountered in the test borings performed as part of previous
subsurface explorations. The conditions along the perimeter dike generally consisted of
a 25 to 35 foot thick layer of soil fill (dredged material), extending from existing grade
(average “top of dike” elevation 50 to 52 +) to elevations ranging from 5 to 25 feet,
underlain by aloose to very dense sand/siIty sand stratum. In several of the test borings
alense of medium stiff to very stiff silt was encountered within this sand stratum. The
sand stratum was underlain by stiff to hard sandy silts and clays. At TB-4 alayer of
soft to medium stiff silt was encountered between a depth of 32 to 57 feet (elevation 18
to - 9) below existing grade.

Two different strata were identified within the soil fill materials, an upper “crust,”
consisting of 4 to 8 feet of medium stiff to stiff silts and medium dense to dense silty
sands, underlain by predominantly fine-grained soils, including low plasticity silts and
clays and high plasticity silts and clays (classified as ML, CL, MH, and CH soilsin the
Unified Soil Classification System), ranging in consistency from very soft to stiff. This
gray to dark gray dredged material contained varying amounts of organics, fine sand
and mica.

The subsurface conditions encountered are illustrated in a stratigraphic profile along the
centerline of the perimeter dike, which isincluded as Figure 2.1, Stratigraphic Profile.
The locations of the sections and test borings identified on the stratigraphic profile are
indicated in Figures A.1 and 3.1.

Groundwater Conditions

During the feasibility study field program, groundwater was encountered at depths
ranging from 25 to 50 feet below the existing ground surface, corresponding to
elevations ranging from approximately 0.9 feet to 23 feet. The depth to groundwater
was based on the “wet-on-spoon” conditions observed during the SPT borings. Since
“wash water” was used during the drilling program and water levels in the boreholes
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were not allowed to equilibrate following completion of the field program, actual
groundwater elevations may vary from those observed.

Based on review of the soil stratigraphy, it is probable that the shallow depths to
groundwater encountered were influenced by the underlying fine grained soils and may
be indicative of impeded subsurface drainage and “perched” conditions. The greater
depths to groundwater, observed in the sand strata, are consistent with available
groundwater information. Review of the data provided in the March 1998 groundwater
investigation by Roy F. Weston, Inc., indicates variable areal, and fluctuating,
groundwater elevations. These range from elevation 2 feet along the north side and

10 feet along the southeast side of the containment area.

Since effective (perched or natural) groundwater levels will vary based on dredging
operations and seasonal fluctuations, for the dike stability analyses groundwater
elevations were conservatively assumed to extend from the dredged material surface on
the interior slope of the dike, to the toe of the exterior slope of the dike.

ANALY SIS

Introduction

Based on the capacity evaluation performed for the feasibility study, it was concluded
that the existing dike configuration has adequate capacity to permit disposal of dredged
material for the next 20 to 50 years for the anticipated dredged material disposal
scenarios. (These scenarios are presented and discussed in the feasibility study report.)
It was also concluded that atop of dike elevation maintained at approximately 58 feet
would be required to provide a 50-year capacity for the disposal scenario with the
greatest dredged material volume. Based on these findings, the District requested
additional evaluation of the stability of the perimeter dike system. Duffield Associates
was requested to review the stability of the dike for the following three configurations:

1. Existing Conditions (i.e., top of dike elevations of approximately 52 feet with the
existing dredged material elevations, which vary from approximate elevation 30 to
40 feet).

2. Existing Dike with 2-Foot Freeboard (i.e., top of dike elevations of approximately
52 feet and dredged material elevation of 50 feet).

3. Raised Dike (i.e., top of dike elevation of 58 feet and a dredged material elevation
of 50 feet).
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In addition, the stability of the interior slope of the raised dike (to elevation 58) was
evaluated while maintaining the existing interior dredged material elevations. The
purpose of this analysis was to review the stability of the dike system following
construction of the raised dikes to the projected 50-year capacity configuration and
prior to the placement of new dredged materials. Thiswas considered the critical case
for the interior slope of the perimeter dike.

The slope stability analyses for these configurations were performed utilizing the
subsurface stratigraphy developed as part of the feasibility study for six cross sections
through the perimeter dike (identified as Cross Sections A-A through F-F in Figure
3.1). These cross sections were developed using the topographic information included
on the plan in Appendix A.

Groundwater conditions assumed for each cross section were dependent upon the
elevation of the dredged material within the containment area for each configuration
anayzed. Ingenera, groundwater elevations were conservatively assumed to extend
from the dredged material surface on the interior slope of the dike to the toe of the
exterior slope of the dike.

Shear strength parameters developed as part of the feasibility study were used in this
evaluation. Asdiscussed in the feasibility report, the shear strength parameters were
estimated for each stratum based on the field and laboratory test data for the borings
and dilatometer soundings performed in the vicinity of each cross section.
Unconsolidated-undrained (UU) and consolidated-drained (CD) strengths were selected
for each stratum. The UU strength parameters were used in the stability analyses
reflecting “end of construction” conditions, while the CD strength parameters were
used to evaluate the long term, or “steady state” conditions. For granular soils, the
friction angles estimated for the unconsolidated-undrained condition based on the SPT
and DMT data were used throughout the analysis. For the fine grained, cohesive
materials, the UU strength parameters were selected based on evaluation of the SPT
data, the DMT data, the unconfined compression strength, and the UU testing
performed as part of the feasibility study; and the field and |aboratory data from the
previous evaluations. Shear strength parameters for the consolidated-drained condition
were derived from the consolidated-undrained triaxial (with pore pressure
measurement) test data from the previous evaluations and direct shear tests performed
as part of the feasibility study. The shear strengths utilized are indicated in the tabular
summary included with each slope stability cross section in Appendix E.

The analyses were performed using the REAME (Rotational Equilibrium Analysis of
Multilayered Embankments) slope stability computer program (University of Kentucky,
1997). This software package alows the dike cross section to be divided into multiple
layers defined by three strength parameters (friction angle, f ; cohesion, ¢; and unit
weight, g). A variety of seepage conditions and failure types can be imposed on the
cross section. The program searches for the critical failure surface and provides the
factor of safety for this surface. Six methods are available to analyze the failure
mechanism. The method chosen for the analyses in this evaluation was the Modified

5
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Spencer Method. The minimum factors of safety for each cross section are summarized
in Table 3.1 and are discussed in the following three sections. Minimum required
factors of safety of 1.3 for short-term, end-of-construction conditions and 1.5 for long-
term, steady state conditions were used as a guide in the slope stability analysis.

Existing Conditions

Stability analyses were performed on the six cross sections developed based on the
existing dike and dredged material configurations. The unconsolidated-undrained
strength parameters developed for each section were utilized for these analyses. The
resulting minimum factors of safety ranged from 1.3 in Section E-E to 2.7 in Section F-F
for the exterior dopes and from 1.2 in Section D-D to 2.3 in Section A-A for the interior
slopes. It should be noted that the analyses indicate that an area of local instability may
exist in the vicinity of the toe of the exterior slope in Cross Section A-A, where existing
1H:1V slopes were indicated by the topographic plan. Figuresillustrating the dike cross
sections, the soil stratigraphy, a summary of the soil parameters utilized in the analysis,
aswell as the location of the critical failure surfaces and the corresponding factors of
safety for the existing conditions are included in Appendix E as FiguresE.1, 6, 11, 15,
19 and 23.

Existing Dike with 2-Foot Freeboard

Additional analysis was performed to review the stability of the existing dikes when
dredged material is placed to within 2 feet of the existing top of dike (i.e., approximately
elevation 50). Although strength gains may occur in the soils underlying the existing
dike by the time the disposal area reaches this elevation, this analysis was conservatively
performed using the existing unconsolidated-undrained soil strength parameters to
represent the end of construction condition. Asindicated in Section 3.1, the
consolidated-drained soil strength parameters were used in the steady state seepage
analyses.

For the exterior slopes, the resulting factors of safety for the end of construction
condition were 1.3 or greater for five of the six cross sections. Although a factor of
safety of 1.3 was obtained for Cross Section E-E in the feasibility study, further review
of this section indicated alesser factor of safety of 1.2 under the 2-foot freeboard
condition, asillustrated in Figure E.20.

The resulting factors of safety for the exterior slope under the steady state seepage
condition were 1.5 or greater for all cross sections evaluated, except Cross Section A-A.
For Cross Section A-A, the minimum factor of safety for the steady state seepage
condition was determined to be approximately 1.3, asillustrated in Figure E.2.
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Table 3.1
Slope Stability Summary

FACTORS OF SAFETY @

Existing Dike (~ Elevation 52 feet) Raised Dike (Elevation 58 feet)
Cross Existing Dredged 2-Foot Freeboard Condition Ex. Dredged] Dredged Material Elevation of 50 feet
Section @ | Material Elevation | End-of-Construction Steady State | Material El. End-of-Construction Steady State
Exterior | Interior Exterior Exterior Interior Exterior Interior Exterior
No Setback | Setback ™ | No Setback| Setback “ | No Setback| Setback
A-A 1.9 2.3 1.3 1.3 1.9 1.0 1.3 2.2 1.8 1.0 1.7
B-B 1.6 2.1 1.6 15 1.7 1.3 1.3 2.2 2.1 14 1.7
C-C 24 1.9 2.3 2.0 1.2 1.6 NA 1.6 NA 1.6 NA
D-D 1.6 1.2 1.6 2.0 11 1.6 NA 1.9 NA 2.1 NA
E-E 1.3 1.3 1.2 15 1.2 1.2 NA 2.2 NA 15 NA
F-F 2.7 2.0 1.7 1.8 1.8 14 NA 2.1 NA 1.6 NA
Notes:

arLONPE

be reviewed only in the context of that report.

Minimum Factor of Safety calculated using Modified Spencers Method.
See Figure 3.1 for Cross Section locations.
. End of Construction analysis, including setbacks in Cross Sections A-A and B-B.
Setback for Cross Section A-A is 20 feet. Setback for Cross Section B-B is 10 feet.
This table is part of a report entitled "Analysis of Existing Dikes, Pearce Creek Dredged Materila Containment Area," dated August 1999 and should

W.O. 3769.GL
August 1999
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Analyses of the interior slopes were not performed for this configuration, since raising
the dredged material elevation from the existing levels to within two feet of the top of
the dike would only increase the factors of safety for the interior slopes above those
determined for the existing conditions.

Figuresillustrating the dike cross sections, the soil stratigraphy, a summary of the soil
parameters utilized in the analysis, as well as the location of the critical failure surfaces
and the corresponding factors of safety for the existing conditions are included in
Appendix E asFiguresE.2, 7, 12, 16, 20, and 24. For cross sections, Cross Sections C-C,
E-E and F-F, the analyses indicates the critical faillure surface to consist of asurficial
failure on the exterior slope of the dikes. At these locations, an additional circle, and the
corresponding factor of safety, are included on the figures to demonstrate that the factor
of safety increases for deeper failure surfaces under steady state seepage condition.

Raised Dike
Introduction

The stability of the six cross sections was analyzed assuming the dikes will be raised to
elevation 58 prior to the next scheduled placement of dredged materials. The top of dike
elevation of 58 feet was selected based on the recommendations and conclusions of the
feasibility study, as discussed in Section 3.1. The raised dike was analyzed using the
existing dredged material elevation (approximate elevation 30 to 40) and a future
dredged material elevation of 50 feet. For the case assuming the existing dredged
material elevations, end of construction conditions were used, and only the stability of
the interior slopes were reviewed (since the stability of the exterior slopesis more
critical using the higher dredged material elevation). For the case assuming a dredged
material elevation of 50 feet, both end of construction and steady state seepage
conditions were reviewed for the exterior slopes. The end of construction condition was
also reviewed for the interior slope for this case.

The raised dike analysis was based on the assumption that the existing slopes of the
exterior of the embankments will be maintained as the dikes are expanded toward the
interior, that the dike materials will consist of compacted dredged materials excavated
from the center of the disposal area, (with similar engineering properties to the existing
dike fill materias), and that a 15 foot top of dike width will be maintained. Although
strength gains occur in the soils underlying the existing dike by the time the disposal
area reaches elevation 50, this analysis was conservatively performed using the existing
unconsolidated-undrained soil strength parameters to represent the end of construction
condition. Asdiscussed in Section 3.1, the consolidated-drained soil strength
parameters were used in the steady state seepage analyses.
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Raised Dike with Existing Dredged Material Elevations

Analysis of the raised dike with the existing dredged materia elevations indicates end
of construction factors of safety for the interior slopes ranging from 1.1 at Cross
Section D-D to 1.9 at Cross Section A-A. Factors of safety greater than 1.3 (1.9, 1.7
and 1.8) were calculated for Cross Sections A-A, B-B and F-F, respectively, while a
factor of safety of 1.2 was calculated for Cross Sections C-C and E-E. The lowest
factor of safety, 1.1, was calculated for Cross Section D-D, using an interior slope of
6H:1V. Figuresillustrating the dike cross sections, and the location of the critical
failure surfaces and the corresponding factors of safety for the existing conditions are
included in Appendix E as Figures E.3, 8, 13, 17, 21, and 25.

Asindicated in the feasibility report, to achieve factors of safety of 1.3 or greater, the
analysis indicates that the dike raising could be staged, with an initial dike raising
followed by afuture dike raising once adequate strength gain has occurred in the
underlying soils. However, as aso discussed in the feasibility report, due to the large
volume of drier dredged materia (the existing “crust”) which is available for raising the
dikes, and which will be submerged if it is not removed prior to the next dredging event,
it would be beneficial to raise the dike to as high an elevation as possible (up to 58 feet)
prior to the placement of additional dredged material in the disposal area. The sooner
the dikes are raised, the sooner the soils beneath the dikes will obtain an increasein
strength due to consolidation of these soft sails.

Raised Dike with Dredged Materia Elevation of 50 Feet
Cross Section A-A

For Cross Section A-A, factors of safety as low as 1.0 were obtained along the exterior
slope for both the end of construction and steady state seepage conditions for the raised
dike, asillustrated in Figure E.4. Thisfactor of safety appears to represent a surficial
veneer condition. Therefore Figure E.4 also includes an additional failure circle with
factors of safety corresponding to the end of construction and steady state seepage
conditions. However, this additional circleillustrates that for the end of construction
condition, afactor of safety of less than 1.3 was obtained even for the deeper failure
surface. If a20 foot setback of the exterior slope isincluded in the design (prior to
raising the dike to afinal elevation of 58 feet), the minimum factor of safety increases to
1.3 for the end of construction condition and 1.7 for the steady state seepage condition
for the exterior slope, and 1.8 for the end of construction condition for the interior slope.
The configuration of the raised dike with the 20 foot setback, and the location of the
critical failure surfaces and the corresponding factors of safety for this case are included
on Figure E.5.
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Cross Section B-B

For Cross Section B-B, the analyses indicated factors of safety of 1.3 and 2.2 for the end
of construction conditions for the exterior and interior slopes, respectively, for the raised
dike. However afactor of safety of 1.4 was obtained for the corresponding steady state
condition for the exterior slope, as illustrated in Figure E.9. Aswith Cross Section A-A,
if a10 foot setback of the exterior dopeisincluded in the design (prior to raising the dike
to afina elevation of 58 feet), the factor of safety for the exterior slope increasesto 1.7
for the steady state seepage condition. The configuration of the raised dike with the 10
foot setback, and the location of the critical failure surfaces and the corresponding factors
of safety for this case are included on Figures E.10.

Cross Sections C-C, D-D and F-F

For Cross Sections C-C, D-D and F-F, the analyses indicate factors of safety ranging
from 1.4 to 1.6 for the exterior slope and 1.6 to 2.1 for the interior slope for the end of
construction condition, and from 1.6 to 2.2 for the exterior slope for the steady state
seepage condition. The locations of the critical failure surfaces and the corresponding
factors of safety for these cross sections are included on Figures E.14, 18, and 26. For
Cross Sections C-C and F-F, the critical dip circle for the steady state seepage condition
islocated on the exterior slope and represents a surficial or veneer condition. Therefore,
for these cross sections, an additional circle, and the corresponding factor of safety, is
included on the figures to illustrate that the factor of safety increases for deeper failure
surfaces for the steady state seepage condition.

Cross Section E-E

For Cross Section E-E, the analyses indicate afactor of safety of 1.2 the exterior slope
and 2.2 for the interior slope for the end of construction condition, and 1.5 for the
exterior slope for the steady state seepage condition. The locations of the critical failure
surfaces and the corresponding factors of safety for these conditions are included on
Figure E.22. As shown on this figure, the critical dlip circle for the steady state seepage
condition islocated on the exterior slope and appears to represent a surficial or veneer
failure surface. Therefore, an additional circle, and the corresponding factor of safety, is
also included to illustrate that the factor of safety increases for deeper failure surfaces
for the steady state seepage condition. Due to the location of the critical surface on the
exterior slope, end of construction condition, as shown in Figure E.17, a setback for the
raised dike will not change the critical surface or increase the minimum factor of safety
(1.2) for this condition.



CONCLUSIONS AND RECOMMENDATIONS

Based on the data reviewed, field and laboratory testing and stability analyses performed
in conjuction with the feasibility study performed by Duffield Associates for the Pearce
Creek Dredged Material Disposal Area, as well as the additional analyses performed as
part of thistask, the following conclusions and recommendations are presented.

1. Existing Conditions

Analysis of the existing dike, with the existing dredged material elevations,
indicates factors of safety of 1.3 to 2.7 for the exterior slopes and factors of safety
of 1.2 to 2.3 for the interior slopes of the dike in its current configuration for the
sections eval uated.

2. Existing Dike with 2 Foot Freeboard

The analysis of the existing dikes with the interior areafilled to elevation 50 with
dredged material, allowing approximately 2 feet for freeboard, indicates that
adequate factors of safety (greater than 1.3 for end of construction conditions and
greater than 1.5 for steady state seepage conditions) should result in all but two
locations. At these locations, Cross Section A-A for the steady state seepage
condition and Cross Section E-E for the end of construction condition, factors of
safety greater than one (1.3 and 1.2, respectively), but sightly less than the
recommended values (1.5 and 1.3, respectively ) were estimated.

3. Raised Dike with Existing Dredged Material Elevation

The result of stability analyses estimated factors of safety for the interior slopes
ranging from 1.1 to 1.9 for the end of construction condition if the dikeisto be
raised to elevation 58 prior to the placement of additional dredged material, as
recommended in the feasibility study. To achieve factors of safety of 1.3 or
greater for the end of construction conditions, dike raising could be staged, with
an initial dike raising followed by and additional dike raising once adequate
strength gain has occurred in the underlying soils. However, as also discussed in
the feasibility study report, due to the large volume of drier dredged material (the
existing “crust”) which is presently available for raising the dike, and which will
be submerged if it is not removed prior to the next dredging event, it would be
beneficial to raise the dike to as high an elevation as possible (up to 58 feet) prior
to the placement of additional dredged material in the disposal area. As discussed
previoudly, the sooner the dikes are raised, the sooner the soils beneath the dikes
will obtain an increase in strength due to consolidation of these soft soils.

10



Consistent with the feasibility study report, it is recommended that if the District
intends to raise the dike to 58 feet to accommodate the larger disposal volume, a
final design should be performed prior to the dike raising. This design should
include: determination of afinal dike configuration which would optimize the
volume of the containment area; consider the variation in soil stratigraphy and
dredged material strength; provide guidelines for phased dike construction,
benching, and maintenance; and consider settlement of the perimeter dikes.

4. Raised Dike with Dredged Material Elevation of 50 Feet

Assuming the dikes are raised to elevation 58 prior to the placement of additional
dredged material in the disposal area, as recommended in the feasibility study
report, this analysis indicates that adequate factors of safety should result at Cross
Sections C-C, D-D and F-F. Adequate factors of safety should aso result at Cross
Section E-E, with one exception. Asin the 2-foot freeboard condition for this
cross section, the factor of safety for the exterior slope for the end of construction
condition (1.2) is estimated to be dightly less than the recommended value (1.3).
However, due to the location of the critical dlip surface, raising the dike in smaller
lifts or introducing a setback into the slope geometry will not provide an increased
factor of safety.

A 20-foot setback should be included in the design for the dike raising in the
vicinity of Cross Section A-A and a 10-foot setback should be included in the
design of the dikes in the vicinity of Cross Section B-B. If these setbacks are
incorporated into the design, the analysis indicates that adequate factors of safety
should exist for the raised dike, assuming a dredged material elevation of
approximately 50 feet.

These conclusions and recommendations have been prepared according to generally accepted
soils and foundation engineering standards and are based on the information referenced herein.
In the event that further information becomes available which is inconsistent with the
information presented herein, this report shall not be considered valid unless the additional
information has been reviewed and the recommendations of this report modified and re-approved
in writing by Duffield Associates, Inc.

11



APPENDIX A

SUBSURFACE EXPLORATION LOCATION PLAN



APPENDIX B

1998 FIELD DATA



Test Boring and Dilatometer Locations

Notes;

1) Surveys performed by VanDemark & Lynch, Incorporated of Wilmington, DE on 12/2/98.
2) Horizontal datum is referenced to the Maryland State Plane Coordinate System NAD 1983.
3) Vertical datum is referenced to the NAVD 1988.

4) All coordinates listed are at ground surface.

5) TB — Test Boring, DMT — Dilatometer Sounding.

Designation Northing Easting Elevation
TB-1 641619 1597957 47.4
TB-2 642911 1598066 35.7
TB-3 644873 1599097 50.2
TB-4 643701 1600953 48.0
TB-5 642338 1601791 28.9

DMT-1 641025 1598915 37.9
DMT-2 641640 1599046 47.4
DMT-3 642157 1597191 47.8
DMT-4 643487 1598402 50.4
DMT-5 644856 1599034 50.0
DMT-6 644720 1600226 49.7
DMT-7 642976 1601342 48.1
DMT-8 642298 1601857 47.6
WORD/3769GE. TBDMTLOC W.0. 3769.Gl

Duffield Associates, Inc.



DUFFIELD
ASSOCIATES

DUFFTREDY ASSOCEA TS 1N
CONSUTTANES IN B G oneiE N
3300 DIMESTOND RO

WILMING TON, DELAWARE Poxgs-12s2

UEL 13020 2396650 1 AN 13! D mans

F-Mail: dutheldesduithencom

GENERAL NOTES

DUFFIELD ASSOCIATES uses the following definitions and terminology to classify and correlate the field and laboratory

samples.

VISUAL UNIFIED CLASSIFICATIONS: The soil samples are described by color, major constituent, modifiers (by
percentage), and density (or consistency). Coarse Grained or Granular Soils have more than 50% of their dry weight retained on
aNo. 200 sieve; they are described as: boulders, cobbles, gravel or sand. Fine Grained Soils have less than 50% of their dry
weight retained on a No. 200 sieve; they are described as: clays or clayey silts if they are cohesive and silts if they are
noncohesive. In addition to gradation, granular soils are defined on the basis of their relative in-place density and fine grained
soils on the basis of their strength or consistency and their plasticity.

The Unified Soii Classification symbols are:

COARSE GRAINED SOILS

GW - Well graded gravels
GP - Poorly graded gravels
GM - Silty gravels

GC - Clayey gravels

SW - Well graded sands
SP - Poorly graded sands
SM - Silty sands

SC- Clayey sands

SIZE DESCRIPTION

F- Fine

M- Medium

C- Coarse

G- Gravel

COLOR

Or - Orange Blk - Black
Yel - Yellow Gr - Gray
Br - Brown R -Red

DENSITY: COARSE GRAINED SOILS

Very loose 4 blows/ft or less
Loose 5 to 10 blows/ft

Medium 11 to 30 blows/ft
Dense 31 to 50 blows/ft

Very Dense 51 blows/ft or more

FINE GRAINED SOILS

ML - Silts of low plasticity

CL - Clays of low to medium plasticity

OL - Organic silt clays of low plasticity

MH - Silts of high plasticity

CH - Clays of high plasticity

OH - Organic silt clays of high plasticity
PT - Peat and highly organic soils

MODIFIERS (PERCENTAGE)

Tr- Trace 1-10%
Ltl - Little I1-20%
Some 21 -35%
& - And 36 - 50%

Vc - Varicolored
Dk - Dark
Lt - Light

CONSISTENCY: FINE GRAINED SOILS

Very soft 2 blows/ft or less

Soft 3 to 4 blows/ft
Medium 5 to 8 blows/ft
Stiff 9 to 15 blows/ft
Very stiff 16 to 30 blows/ft
Hard 31 blows/ft or more

NOTE: The Standard Penetration Test "N" value is the number of blows per foot of a 140 pound hammer falling 30 inches on
a2 inch O.D. split spoon sampler, except where otherwise noted.

PNTABRDISHELY 79 6

OFFICES TN WIHAMINGTON. DEF - PORYT DEPOSTL MD



F:\boring logs\3769ge\tb-1.bor

09-18-1999

Testing Method : 140 |b. hammer falling 30"
DUFFIELD 5400 LIMESTONE ROAD Log of Borlng TB-1 Logged by: :MSJ
WY TG T ::'im"cm"' “‘“""‘“?&?3333133? P 1-2) Surface Elevation 1 47.4
.(3?2)239-66:\4 FAX {: age 1 - . B
ASSOCIATES ewii: ourretogourrer.com 9 Horizontal Datum :MSPCS NAD 1983
Date Started : November 11, 1998 Vertical Datum : NAVD 1988
US. Army Corps Of Engineers \I?vate (:ompleled N:)vemb;r 12,1998 Nortljning : 641619
Pearce Creek Dredged Material eather : Clear, 60's Easting : 1597957
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf. g
ep! urf. T
. S I Rec" No. Bl
in [Bev. | @ | DESCRIPTION Nomber | Gy oo
Feet 47.4 0 @ L
o O 6 inches
0 -
i ML Brown SILT, some fine sand, trace medium sand, trace 1 22 3345
- 46 coarse sand, trace gravel, trace root material. i
] Brown and dark gray clayey SILT, trace fine sand, trace
ML organics, trace mica. 2 22 3-4-4-4
1 N
i Dark gray clayey SILT, trace fine sand, trace mica and
5 organics. 3 CL 3223
- 41
b 4 20 3-4-4-4
1 Same, trace gravel.
_ 5 20 1-2-2-2
10
136 SH-1 21
. Dark gray clayey SILT, trace fine sand, trace mica and
. organics. 6 22 1-4-4-5
] Same (less plant material).
15 1 7 24 1-1-2-3
Ta
B 8 24 4-4-4-4
. MH Same (less plant material).
4 9 23 2-2-2-2
20 A
126 SH-2 24
. 10 23 3-2-3-2
1 Same, lenses of fine sand, lenses of plant material.
25 1 1 12 WR/12"-4-4
T 21 Same (less plant material).
1 12 24 2-2-2-2
b Same, lenses of plant material.
h 13 24 4-5-4.5
30 o Same, lenses of plant material, lenses of
116 light-gray/brown silt. 14 24 WR/2"-WH/4"
: Light-gray/light-brown mottled SILT, trace to little fine
ML sand, trace mica. 15 24 13-12-11-12
35 - |} Light-gray/light-brown fine SAND, some silt, trace mica 16 10 15-50/4"
|1 and organics (dry, loose).
T 17 10 40-50/4"
1 SM Ol O 8
1 -+ 1] Same (last 6" denser and damp).
. 14 18 19 16-31-37-50
40 - I P I TP UPUN
1. Wet on spoon at 46'. 6. Borehole grouted with cement-bentonite grout after auger removal.
2. Wash drilling started at 52'.
3. No bottom at 56", rods sunk, stopped wash.
4. No bottom at 60'.
5. Restart washing at 64'.




Testing Method

F:\boring logs\3769ge\tb-1.bor

09-18-1999

5400 LIMESTONE ROAD LOg of Boring TB-1 Logged by: :MSJ
DUFFIELD wggg’:_&%‘,mﬂg&:g:g:: P 2.2 Surface Elevation 1474
ALt age 2 - s
ASSOCIATES ewai:ourrieLogourrer.com (Pag ) Horizontal Datum :MSPCS NAD 1983
Date Started : November 11, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers Date Completed : November 12, 1998 Northing 1641619
Pearce Creek Dredged Material Weather : Clear, 80's Easting : 1597957
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf g
ep! urf. T
. S I 3 X
n | Eev. | 8 | B DESCRIPTION ikl Il I
Feet 47.4 N 14 per
: o O 6inches
40 - R TR AR R AP A ARt
] 1| Interlayered light-brown/light-gray fine SAND, trace silt, 19 16 18-20-50/5"
-6 1| trace mica, (dense, damp to wet). e
] 117 Same (dense, damp to wet). 20 18 22.20-50-49
8 .11l same (dense, wet).
45 I 21 20 10-8-9-15
It M 22 22 24-30-30-50/4"
1 23 18 15-15-18-20
50 A | Light-brown fine SAND, trace silt, trace mica. 24 20 15-50/4"
-4 o H 0
: 1 Same, fine to medium sand (bottom 5"). 25 24 17-50/5"
] _‘ Interfayered light-gray/light-brown fine SAND, trace silt,
55 - "] trace mica. 26 12 18-50/5"
] ‘il Light brown fine to medium SAND, trace silt, trace mica.
=) s
7 ] 27 24 WR-WR-WR-WR
. - 1 No recovery.
J WR-WR-WR-WR
/
60 - SP/SM
T -14 A
1 .} Light-brown fine SAND, trace silt, trace mica.
. I 28 8 | WR-WR-WR-WR/5"
65 s Varicolored fine to coarse SAND, trace gravel, trace silt. 29 19 10-22-18-18
1 .19 . | Same, 2" thick lense of dark-brown/gray micaceous clay .
i * - | interlayered with fine sand. 30 " 14-28-20-50/2
1 .| Light-gray/brown fine to coarse SAND and gravel 3 3 50/1.5"
. .+ | interlayered with dark-gray/brown clay and fine to
] SW coarse sand, trace gravel.
70
T 04 32 10 5-25-46-40
] 3 Light-gray fine to coarse SAND, trace gravel, trace silt. 33 14 20-50/4.5"
s : Light-red/gray mottled fine SAND, some silt. 24 6 1314
T 29
80

. Wet on spoon at 46'.
. Wash drilling started at 52".

. No bottom at 60'.
. Restart washing at 64'.

1
2
3. No bottom at 56, rods sunk, stopped wash.
4
5

6. Borehole grouted with cement-bentonite grout after auger removal.

: 140 Ib. hammer falling 30"




Testing Method

: 140 Ib. hammer falling 30"

F:\boring logs\3769ge\th-2.bor

09-18-1999

DUFFIELD 5400 LIMESTONE ROAD Log Of Borlng TB-2 Logged by: :MSJ
B (021230838 PAX (3011239.0485 Page 1 - 2 Surface Elevation ~ :35.7'
ALy ) age 1 - o
ASSOCIATES ewav:ourriecogourrrer.com (Pag ) Horizontal Datum  : MSPCS NAD 1983
Date Started : November 13, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers Date Completed : November 1(?‘, 1998 Northing 1642911
Pearce Creek Dredged Material Weather : Overcast, 50's Easting : 1598066
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf. g
ep! urf. I
. Sample Rec' No. Blows
in Elev. @ a P ecy
n Bl 8% DESCRIPTION Number pt bor
. 4 ® 6 inches
07 B ottled SILT and fi nd, t t and plant
| ML mraotvevrri]aT e nd fine sand, trace root and plani 1 10 4-8-12-10
F34 :
i Dark gray clayey SILT, trace fine sand, trace mica and
organics. 2 ° 5-5-4-4
5 1 SH-1 24
1 MH
{2 3 24 1112711
1 Same, trace plant material. 4 24 WH/12"-1-2
10 A1 5A 24 1-8-4-6
24 Brown silty CLAY and fine sand, trace plant material. 5B
. / SH-2 23
15 A Gray/brown mottled silty CLAY, trace fine sand. 6 24 5-6-9-10
19 7 24 11-11-13-14
1 cL 8 24 3-5-8-8
20 T
4 9 24 3-5-7-10
I 14
. Gray/brown mottled silty CLAY, some fine sand (wet). 10 24 6-9-9-11
25 A 1" 22 5-4-6-7
19 12A 24 8-15-29-29
. | Light-gray/ light-brown mottled fine SAND, little sil, trace 128
1 }| coarse sand. 13 18 10-13-14-15
30 1 i
. - 1] Light-gray/light-brown fine SAND, trace silt (begin wet). 14 20 6-12-19-23
T4
] - Light-gray fine SAND, with 1" thick brown fine sand lens 15 20 8-15-45-30
§ SP/SM |-Il} with gravel sized iron oxide deposits.
35 - -1 Light-gray fine SAND, trace silt. 16 18 30-35-50/5"
1 17 14 8-19-35-50/5.5"
: R (% Light-gray fine to medium SAND, trace silt. 18 11 22-42-50/3"
40 B I e
1. Wet on spoon at 29.8".
2. Wash drilling started at 36'.
3. Mud rotary drilling began at 46'.
4. Borehole grouted with cement-bentonite grout after auger removal.




Testing Method

: 140 Ib. hammer falling 30"

F:\boring logs\3769ge\tb-2.bor

DUFFIELD 5400 LIMESTONE ROAD Log Of Borlng TB'2 Logged by: :MSJ
UL Surface Elevation  :35.7
. Page2-2 o
ASSOCIATES ewai:ovrrieLogourrner.com (Pag ) Horizontal Datum :MSPCS NAD 1983
Date Started : November 13, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers Date Completed : November 1?‘, 1998 Nortrning : 642911
Pearce Creek Dredged Material Weather  Overcast, 50's Easting * 1598066
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
&)
Depth | Surf. I Sample Rec'y No. Blows
in Elev. 9 a - :
n | Eev | 8% DESCRIPTION Namber pt ot
’ > [} 6 inches
40 - - 1
. - Varicolored fine to coarse SAND, trace sit. 19 1 20-24-48-50
+-6 <A
. N 20 15 37-37-36-46
45 1 . 21 16 14-46-35-28
-1 22 10 9-16-34-40
. SPISM [ {1l | . "
| .41 Light-orange/brown fine to coarse SAND, trace gravel, 23 4 30-50/5
.| trace silt.
50 1 |
| 24 10 16-35-50/4"
1 -16
1 . . 25 3 16-50/5"
. i} Same, increasing gravel content.
55 1 26 11 15-37-33-29
21 cL Light-gray CLAY, trace fine sand. 27 14 7.13-22-20
: S Light-gray fine SAND, some silt, interlayered with light 28A 19 16-22-30-38
K %ray clay, trace fine sand.
60 - range/brown fine to medium SAND, trace coarse 233 0
- | sand,trace gravel, trace silt. 29A 2 13-10-10-25
- - . . . . 28B
{26 Light gray fine SAND, some silt, with lenses of light gray
: SM | clay, trace fine sand. 30 20 12-16-39-50/5"
65 1 31 18 23-34-32-34
I3 32 12 10-19-20-17
: Light-reddish/gray mottled CLAY and fine sand, with
10 cL lenses of orange/brown fine sand. 33 19 8-13-20-1
il Light-gray/brown fine to medium SAND, some silt, with
4_ 36 SM | lenses of light-gray clay, little fine sand. 34 s 8-11-14-17
] Light-reddish gray CLAY and fine sand, with 2" thick 35 20 6-11-21-31
cL lens of orange/brown fine to medium sand, trace silt cer
75 - 36 4 35
I 41
80

09-18-1999

1. Wet on spoon at 29.8".

2. Wash drilling started at 36'.

3. Mud rotary drilling began at 46'.
4

. Borehole grouted with cement-bentonite grout after auger removal.




Testing Method

: 140 Ib. hammer falling 30"

F:\boring logs\3769gettb-3.bot

09-18-1999

DUFFIELD 32mestone roan Log of Boring TB-3 Logged by: :MsJ
A OO AT AT o ?‘&f’"““' °'“1="1x"?§o‘5§3:133§ P 1-2 Surface Elevation :50.2
(3?1)1304‘14 age 1 - . o
ASSOCTATES =wa:ourrieLogovrrner.com g ) Horizontal Datum :MSPCS NAD 1983
Date Started : November 20, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers \I?Vale (h:ompleled NO\{e:ber 23, 1998 - Nortl:ning 1 644873
Pearce Creek Dredged Material eather : Variable sun, breezy, 50's | Easting : 1599097
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf. g
ep! urf. T
. n o Sample Rec'y No. Blows
in Elev. ) < DESCRIPTION Number/ (in) per
Feet 50.2 %] o ! .
2 O (psi) 6 inches
0 -
i Graded Aggregate. 20 10-12-14-1€
| 49 1| Brown fine SAND, some to and silt. 1
1 2 23 9-9-17-23
. SM :
5 | Brown fine to coarse SAND and gravel, little silt. 3 24 9-19-21-24
T4 . 16 8-8-4-5
i Dark-gray clayey SILT, some fine sand, trace mica and 4
organics, with lenses of plant material.
b 5 16 1-1-2-2
10 A
T 39 Same, with trace fine sand. 6 18 1-2-1-1
) 7 24 1-4-5-4
15 4 8 24 2-2-3-3
T 34
1 SH-1 24
h 9 24 1-3-4-5
20 T
T 29 MH 10 24 1-3-3-4
b 11 24 5-6-6-4
25 A SH-2 24
T 24
4 12 24 1-2-2-3
J 13 24 3-3-5-6
30 4
T 19 14 24 2-5-4-5
] 15 24 5-6-5-4
- 16A 22 1-2:6-13
R -] Varicolored gray/brown fine SAND, trace medium sand, 16B
- 14 <+l trace coarse sand, some silt, with 1" thick lens of
] SM 1] organic clay. 17 24 9-9-14-17
B 18 22 5-5-9-12
40 B I e T T

1. Wet on rods at 49.3".
2. Heave in augers at 52', began washing.

3. Borehole grouted with cement-bentonite grout after auger removal.




Testing Method

: 140 Ib. hammer falling 30"

DUFFIELD 5400 LIMESTONE ROAD Log of Boring TB-3 Logged by: tMSJ
T oo AT Ao ?‘e{"@&{z":ﬁ-&%ﬂxﬂ:ﬂ;ﬁgﬁ Surface Elevation :50.2'
ASSOCIATES esa:ourrieLogourrner.com (Page2-2) Horizontal Datum  : MSPCS NAD 1983
Date Started : November 20, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers \?va te :ompleted Nov_e:;ber 23’b1998 . Non!""g 644873
Pearce Creek Dredged Material eather : Variable sun. breezy, 50's | Easting * 1599097
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf. g
epf urf. T
. w. o Sample Rec'y No. Blows
F::e( E:;E\; 8 § DESCRIPTION Number/ @in) per
: > [G) (psi) 6 inches
40 - 1 R O S e L R L L LN eeecnaieaaanns S AERERRARRRREREREY
] .| Varicolored to gray fine SAND, trace to little silt, with N 8
-9 ‘|| lenses of dark-gray clay (thickness range: 1/2" to 4"). 1 24 -13-11-9
_ SM 20 24 2-7-10-6
45 21 24 5-3-9-11
I 4 il}j Varicolored fine SAND, trace coarse sand, trace silt. 22 9-12-12-8
J I 23 3-4-13-13
50 A || Same.
T A B 24 4-5.9-9
i R X 25 11-13-13-14
55 1 . Gray fine to coarse SAND, some silt, trace peat. 26
T-® . 27A 24 8-15-19-20
i '-[| Gray fine to coarse SAND, trace gravel. 27B
1 swism | [ 28 16 6-10-12-17
60 1
1 11 29 18 6-14-12-11
i . 30 14 11-8-7-6
65 ’ 31 18 5.20-23-23
T-16
1 32 6 16-25-38-33
1 ::- Gray fine SAND, trace medium sand, trace coarse sand, 33 6 14-10-11-12
70 - || trace silt.
T -21 34 14 4-8-8-9
: Dark-gray fine SAND and silty clay (organic odor). SH-3 24
i 36 14 1-3
75 A
T -26
80 -

F:\boring logs\3769ge\tb-3.bor

09-18-1999

1. Wet on rods at 49.3".
2. Heave in augers at 52', began washing.

3. Borehole grouted with cement-bentonite grout after auger removal.




Testing Method

: 140 Ib. hammer falling 30"

5400 LIMESTONE ROAD Log of Boring TB-4 Logged by: T MSJ
DUFFIELD ’4“5:‘(‘;‘;{2"3"-;%"““ 19808-1232 Surface Elevation 148.0°
R OCCMTIT AT I " 9 AX (302)239-8485 Pa e 1 - 2 - .
ASSOCITATES emav: ourrieLogouernet.com (Pag ) Horizontal Datum  : MSPCS NAD 1983
Date Started : November 18, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers Date Completed : November 19, 1998 Northing : 643701
Pearce Creek Dredged Material Weather : Variable sun, breezy, 50's | Easting * 1600953
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf. g
epf urf. I :
n | B | 8 |B DESCRIPTION Nomber | Ty | NoBows
Feet | 48.0 D o per
- (0] 6 inches
] B mottled SILT, little fin d
147 rown mottle , little fine sand. 1 14 4568
7 ML
J 2 17 6-8-8-9
: Dark-gray clayey SILT, some/and fine sand. trace plant
S material. 3 17 2234
T 42
. 4 24 4-4-4.5
. MH
1 5 24 2-2-4-6
10
la7 6 24 3-3-3-5
1 7 ight-
§ cL / Brown/light-gray varegated mottied CLAY, trace fine 7 2 4-6-8-6
i sand.
15 4 Dark-gray clayey SILT, trace fine sand and organics. s 24 2.1-3.4
T 32
1 SH-1 24
. 9 24 2-2-2-3
20 ML
T 27 10 24 2-2-2-3
i 1 24 3-3-2-2
25 A SH-2 24
T 22 -
] R\ tLrE:;-gil;tay/brown fine to coarse SAND, trace gravel, 12 24 0-20-20-19
b SM 13 24 8-14-10-9
30 A
T17 14 24 3-3-4-3
i Light-gray/brown mottled clayey SILT and fine sand. 15 18 2-4-45
35 1 16 24 2-4-2-3
T 12 MH
4 17 24 3-2-3-3
1 18 24 WH-WH-2-4
40 B I S B L

F:\boring logs\3769ge\th-4.bor

09-18-1999

1. Wet on spoon at 25.0'.

2. Heave in augers at 58', began washing.
3. Driller washed using 150 gal. of water, could not remove last 12" of heave.

Light

femove

gray/brown F/C SAND present in wash water. Spoon driven in attempt to

heaved material prior to drilling to next sampling increment.
4. Borehole grouted with cement-bentonite grout after auger removal.




Testing Method

: 140 |b. hammier falling 30"

F:\boring logs\3769ge\tb-4.bor

09-18-1999

DUFFIELD 5400 LIMESTONE ROAD LOg Of Boring TB-4 Logged by: :MSJ
TEOANT ARG ?éﬂ'g&{ﬁ'-‘ﬂ%%"}?&ﬂ?:ﬁii P 2-2) Surface Elevation 1 48.0
: age2- s
ASSOCIATES ewas:oormeiogourrner.con g Horizontal Datum :MSPCS NAD 1983
Date Started : November 18, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers Date Completed Nov'ember 19, 1998 ' Norﬂ:]ing 1 643701
Pearce Creek Dredged Material Weather  Variable sun. breezy, 50's | Easting : 1600953
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
(¢}
Depth | Sur. I Sample Rec'y No. Blows
i n o .
Fm Elev. a3 < DESCRIPTION Number (in) per
eet 48.0 (%] o R
o [C) 6 inches
40 B I S & i o = LT T
1 19 24 1-3-3-3
7 Gray/brown clayey SILT, trace to little fine sand 20 24 4-5-5-6
45 A Brown/gray clayey SILT, trace to little fine sand, trace 21 24 2-4-5-6
+2 mica.
4 22 24 7-8-6-8
| MH
1 23 24 2-4-4-5
50 -
13 SH-3 24
4 24 24 4-5-7-9
55 1 25 24 3-4-6-7
+ -8
4 24 6-5-24-17
] -[| Gray fine to coarse SAND, little gravel, little silt. 26
. No Recovery (58.0'-60.0'). 0 8-5-12-16
60 - '
T-13 Light-gray fine to medium SAND, little silt. 27 4 8-15-11-16
1 .|| No Recovery (62.0'-64.0'), see note #3.
1 | Light-gray fine SAND, little medium sand, little coarse 0
4 M '| sand, trace silt.
65 - | Same, with lenses of gray clay. 28 9 7-16-14-11
T -18
B 29 24 16-22-35-50/5"
. | Light gray/light brown FINE SAND, trace silt. 30 20 9-38-35-29
70
T -23 32 20 22-14-14-10
: Gray CLAY, trace fine sand, with 1" lenses of light gray
cL fine sand. 33 6-9-17-26
75 1
T -28
80

1. Wet on spoon at 25.0'.
2. Heave in augers at 58', began washing.
3. Diriller washed using 150 gal. of water, could not remove last 12" of heave.

Light

remove

gray/brown F/C SAND present in wash water. Spoon driven in attempt to

heaved material prior to drilling to next sampling increment.
4. Borehole grouted with cement-bentonite grout after auger removal.




Testing Method

: 140 |b. hammer falling 30"

DUFFIELD 3iusmestone roao Log of Boring TB-5 Logged by: :MsJ
e (Page1.2) | SiracoElevaion 289
A age 1 - e
ASSOCITATES ewax: ourrierogourener.com g Horizontal Datum  :MSPCS NAD 1983
Date Started : November 17, 1998 Vertical Datum : NAVD 1988
U.S. Army Corps Of Engineers \I?:te Completed Nox{ember 18, 1998 ’ Norﬂ)ing - 642338
Pearce Creek Dredged Material eather  Variable sun. breezy, 50's | Easting : 1601791
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf g
ep urf. I
- Sample Rec" No. Blows
in Elev. 4 o p ecy
el 8 g DESCRIPTION Numbor pt bor
: D 0] 6 inches
0 -
i / Dark-gray mottled CLAY, trace fine sand, trace plant 1 12 1-1-1-2
material. e
+27 - /
" / 2 12 2-2-2-3
5 1 SH-1 14
i Dark-gray clayey SILT, trace fine sand, trace organics,
with lenses of plant material.
T 22 3 24 WH-WH-2-1
b 4 8 WH-1-1-1
10 1
b SH-2 24
+ 17
4 5 9 WR-1-1-1
15 1 6 24 WH-WH-1-1
| MH
412 7 24 1-1-2-2
4 8 24 1-1-1-2
20
- 9 24 WH-WH-2-1
T7
4 10 2-2-1-2
25 1 Brown clayey SILT, little fine sand. 11 24 WR-WR-WH-WH
:_ Light-gray mottled SILT, some fine sand, trace gravel,
2 ML trace mica. 12 24 3-5-7-10
N .|t Light-brown fine to coarse SAND and gravel, trace silt
I (saturated). 13 24 6-10-10-7
30 A b
b 14 12 6-11-10-12
+-3
. 15 13 15-14-14-15
1 SP/SM
35 A 16 14 16-15-20-10
+ -8 17 7 14-14-10-6
b I No Recovery (38.0' to 40.0), see note #3. 0 3-4-5-6
40 P | TR

F:\boring logs\3769ge\th-5.bor

09-18-1999

1. Unable to determine starting depth of wet on spoon.

2. "Washed" to keep hole open beginning at 30.0'.

due to

difficulties removing spoon from sample area.

S. Borehole grouted with cement-bentonite grout after auger removal.

3. Woody plant material fragments observed coming up in wash water, 38.0'

to 40.0'.

4. Reddish/gray CLAY observed on outside of spoon. Possibly losing sample




Testing Method

: 140 Ib. hammer falling 30"

F:\boring logs\3769ge\tb-5.bor

09-18-1999

5400 LIMESTONE ROAD LOg Of Boring TB-5 Logged by: :MSJ
DUF F IELD ey e 10808 1202 P 2.2 Surface Elevation 1289
> W \J04). age - * -
ASSOCIATES ewai: ourrieLogourrner.com (Pag ) Horizontal Datum  : MSPCS NAD 1983
Date Started : November 17, 1998 Vertical Datum : NAVD 1988
us Army Corps Of Engineers Date Completed : November 18, 1998 Northing 1 642338
Pearce Creek Dredged Material Weather : Variable sun. breezy, 50's | Easting : 1601791
Containment Area Drilling Agency : Walton
Cecilton, MD Driller : Kevin
Drilling Equipment : CME-55
Depth | Surf. g
ep urf. X .
in Elev. 0 o Sample Rt'ec y No. Blows
n e 8% DESCRIPTION Numbe P por
k a ) 6 inches
40 L T e s et T
. PT Dark-gray/brown organic SILT and PEAT, little fine sand. 18 24 5-5-6-6
=4 -13
i 1 Gray fine SAND and clayey SILT, trace medium sand,
1] trace coarse sand, trace gravel with small lenses of 19 12 10-14-13-10
§ | woody material.
45 A 20 15 10-20-15-13
T -18 21 15 4-9-9-19
. SM
- 22 15 14-14-19-15
50 1 1 Varicolored fine SAND, some silt, with 1" lenses of
i 1 light-gray fine sand. 23 14 5-10-11-10
- -23 1 Light-reddi
j Light-reddish/gray/brown fine SAND, and mottled SILT. 24 4 42-50/4"
55 - -l Varicolored fine SAND, trace to little silt. 25 17 40-42-32-28
L 28 26 12 17-42-50/4 5"
1 By 27 20 24-20-27-35
60 - spisM No Recovery (60.0' to 60.6"). 0 48-50/1"
1.3 o
i o 28 7 30-50/5"
i S 29 4 40-50/2"
65 <
+ -38 g 30 20 25-35-40-34
| Gray CLAY, little fine sand. 0 11-14-26-33
70 A No Recovery (68.0' to 70.0'), see note #4.
. / ) ) 31 1 6-8-11-16
143 cL / Red/light-gray/brown variegated CLAY, some to and fine
sand.
B / 32 15 6-8-14-17
. Red/light-gray/brown variegated CLAY, trace to little fine SH-3 18
75 sand.
+ 48
80

1. Unable to determine starting depth of wet on spoon.
2. "Washed" to keep hole open beginning at 30.0'.

due to

3. Woody plant material fragments observed coming up in wash water, 38.0'
to 40.0'.
4. Reddish/gray CLAY observed on outside of spoon. Possibly losing sample

difficulties removing spoon from sample area.
5. Borehole grouted with cement-bentonite grout after auger removal.




DILATOMETER DATA LISTING & INTERPRETATION

IN-SITU SOIL TESTING, L.C.

JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton, Delaware

LOCATION: As Planned -- Refusal at 11.3m

SNDG.BY
ANAL.BY

ANALYSIS PARAMETERS:
SURF.ELEV. = 15.00
WATER DEPTH = 11.00
SP.GR.WATER = 1.000
MAX SU ID = 0.60

UNIT CONVERSIONS:

Z THRUST A
(M) (KGF) (BAR)

SkAAA, A AA AR LA 222

10.00 7380. 15.20
10.20 6780. 17.20
10.40 4340. 7.98
10.60 4390. 6.78
10.80 6490. 13.80
11.00 6870. 10.50
11.20 6560. 13.05
11.30 8300. 11.80
END OF SOUNDING

0.20 2400. 4.08
0.40 1900. 4.27
0.60 980. 2.92
0.80 630. 2.24
1.00 500. 1.25
1.20 440. 1.09
1.40 390. 0.80
1.60 330. 0.72
1.80 250. 0.70
2.00 140. 0.38
2.20 80. 0.44
2.40 90. 0.53
2.60 90. 0.62
2.80 100. 0.62
3.00 110. 0.73
3.20 110. 0.84
3.40 140. 1.08
3.70 160. 1.31
3.80 160. 1.43
4.00 200. 1.46
4.20 220. 1.53
4.40 250. 1.26
4.60 240. 1.72
4.80 210. 1.56
5.00 240. 1.92
5.20 260. 2.02
5.40 280. 2.34
5.60 300. 2.44
5.80 310. 2.14
6.00 320. 2.13
6.20 350. 2.21
6.40 360. 2.30
6.60 390. 2.39
6.80 390. 2.48
7.00 400. 2.63
7.20 420. 2.74
7.40 440. 2.91
7.60 500. 3.24
7.80 500. 2.57
8.00 550. 2.61
8.20 590. 2.00
8.40 600. 1.38
8.70 3130. 7.71
8.80 2980. 5.20
9.00 2000. 5.22
9.20 5160. 9.40
9.40 7580. 15.05
9.60 6980. 13.25
9.80 5840. 12.65

: R. FAILMEZGER
: R. FAILMEZGER

M
M

B

LO RANGE =10.00 BARS ROD DIAM. =
LO GAGE 0 = 0.02 BARS FR.RED.DIA. =
HI GAGE 0 = 0.15 BARS LIN.ROD WT. =
CAL GAGE 0 = 0.00 BARS DELTA/PHI =
SU OPTION = MARCHETTI MIN PHI ID

1 BAR = 1.019 KGF/CM2 = 1.044 TSF = 14.

C DA DB ZMRNG ZMLO ZMHI

(BAR) (BAR) (BAR) (BAR) (BAR} (BAR) (BAR)

Whdkokok ok Ak TRk ko Ak AAR Whkh Ak Ak AAE wAA AN

N
N W

[N
\)\OONW&W*ﬁuwwwwwwwwwwwNNﬁNNNNNHHHHHHHD—‘MNWWO\@

31.
48.
40.
34.
43.

44
24
24

37.
31.
35.
39.

20 0.20 0.28 10.00 0.02 0.15
.00 0.20 0.28 10.00 0.02 0.15
18 0.20 0.28 10.00 0.02 0.15
45 0.20 0.28 10.00 0.02 0.15
.98 0.20 0.28 10.00 0.02 0.15
.74 0.20 0.28 10.00 0.02 0.15
.78 0.20 0.28 10.00 0.02 0.15
.45 0.20 0.28 10.00 0.02 0.15
.98 0.20 0.28 10.00 0.02 0.15
.10 0.20 0.28 10.00 0.02 0.15
.16 0.20 0.28 10.00 0.02 0.15
.24 0.20 0.28 10.00 0.02 0.15
.36 0.20 0.28 10.00 0.02 0.15
.40 0.20 0.28 10.00 0.02 0.15
.43 0.20 0.28 10.00 0.02 0.15
.64 0.20 0.28 10.00 0.02 0.15
.06 0.20 0.28 10.00 0.02 0.15
35 0.20 0.28 10.00 0.02 0.15
34 0.20 0.28 10.00 0.02 0.15
.48 0.20 0.28 10.00 0.02 0.15
.49 0.20 0.28 10.00 0.02 0.15
.60 0.20 0.28 10.00 0.02 0.15
.66 0.20 0.28 10.00 0.02 0.15
.57 0.20 0.28 10.00 0.02 0.15
.10 0.20 0.28 10.00 0.02 0.15
.15 0.20 0.28 10.00 0.02 0.15
51 0.20 0.28 10.00 0.02 0.15
.58 0.20 0.28 10.00 0.02 0.15
.36 0.20 0.28 10.00 0.02 0.15
.33 0.20 0.28 10.00 0.02 0.15
.40 0.20 0.28 10.00 0.02 0.15
.47 0.20 0.28 10.00 0.02 0.15
.51 0.20 0.28 10.00 0.02 0.15
.64 0.20 0.28 10.00 0.02 0.15
.81 0.20 0.28 10.00 0.02 0.15
.96 0.20 0.28 10.00 0.02 0.15
.12 0.20 0.28 10.00 0.02 0.15
.79 0.20 0.28 10.00 0.02 0.15
.91 0.20 0.28 10.00 0.02 0.15
.36 0.20 0.28 10.00 0.02 0.15
.19 0.20 0.28 10.00 0.02 0.15
.62 0.20 0.28 10.00 0.62 0.15
60 0.20 0.28 10.00 0.02 0.15
.52 0.20 0.28 10.00 0.02 0.15
.47 0.20 0.28 10.00 0.02 0.15
45 0.20 0.28 10.00 0.02 9.15
20 0.20 0.28 10.00 0.02 0.15
30 0.20 0.28 10.00 0.02 0.15
65 0.20 0.28 10.00 0.02 0.15
60 0.20 0.28 10.00 0.02 0.15
.10 0.20 0.28 10.00 0.02 0.15
.45 0.20 0.28 10.00 0.02 0.15
.35 0.20 0.28 10.00 0.02 ©0.15
90 0.20 0.28 10.00 0.02 0.15
45 0.20 0.28 10.00 0.02 0.15
45 0.20 0.28 10.00 0.02 0.15
60 0.20 0.28 10.00 0.02 0.15
(

(BASED ON THE 1588 DILATOMETER MANUAL)

SNDG. NO. D-1
PAGE 1
FILE NO. IST-9863
SNDG.DATE: 11-17-98
ANAL.DATE: 11-17-98
3.57 CM BL.THICK. = 12.7 MM SU FACTOR =
4.80 CM BL.WIDTH = 94.9 MM PHI FACTOR =
6.50 KGF/M DELTA-A = 0.20 BARS OCR FACTOR =
0.50 DELTA-B = 0.28 BARS M FACTOR =
1.20 OCR OPTION= MARCHETTI KO FACTOR =
51 PSI 1 M= 33,2808 FT
ZMCAL PO Pl P2 uo GAMMA SVP
(BAR) (BAR) (BAR) (BAR) (BAR) (T/M3) (BAR)
LA S 2 dhddrdr drdrdrdrd Ak wkkddrdk Wwkhhdodk Ak kkk ok
0.00 3.33 22.77 0.000 2.00 0.035
0.00 4.09 11.57 0.000 1.90 0.073
0.00 2.86 7.88 0.000 1.80 0.110
0.00 2.23 6.15 0.000 1.70 0.144
0.00 1.32 3.68 0.000 1.70 0.177
0.00 1.16 3.44 0.000 1.70 0.211
0.00 0.90 2.48 0.000 1.60 0.243
0.00 0.84 2.15 0.000 1.60 0.274
0.00 0.84 1.68 0.000 1.60 0.306
0.00 0.55 0.80 0.000 1.50 0.336
0.00 0.61 0.86 0.000 1.50 0.366
0.00 0.70 0.94 0.000 1.50 0.395
0.00 0.79 1.06 0.000 1.50 0.425
0.00 0.78 1.10 0.000 1.50 0.454
0.00 0.90 1.13 0.000 1.50 0.483
0.00 1.00 1.34 0.000 1.50 0.513
0.00 1.24 1.76 0.000 1.60 0.543
0.00 1.46 2.05 0.000 1.60 0.590
0.00 1.59 2.04 0.000 1.60 0.606
0.00 1.61 2.18 0.000 1.60 0.638
0.00 1.69 2.19 0.000 1.60 0.669
0.00 1.30 4.30 0.000 1.80 0.702
0.00 1.88 2.36 0.000 1.60 0.736
0.00 1.71 2.27 0.000 1.60 0.767
0.00 2.06 2.80 0.000 1.60 0.798
0.00 2.17 2.85 0.000 1.60 0.830
0.00 2.49 3.21 0.000 1.60 0.861
0.00 2.59 3.28 0.000 1.60 0.893
0.00 2.28 3.06 0.000 1.60 0.924
0.00 2.27 3.03 0.000 1.60 0.956
0.00 2.35 3.10 0.000 1.60 0.987
0.00 2.45 3.17 0.000 1.60 1.018
0.00 2.54 3.21 0.000 1.60 1.050
0.00 2.63 3.34 0.000 1.60 1.081
0.00 2.78 3.51 0.000 1.70 1.114
0.00 2.88 3.66 0.000 1.70 1.147
0.00 3.05 3.82 0.000 1.70 1.180
0.00 3.37 4.49 0.000 1.70 1.214
0.00 2.71 3.61 0.000 1.70 1.247
0.00 2.73 4.06 0.000 1.70 1.280
0.00 2.14 2.89 0.000 1.60 1.313
0.00 1.52 2.32 0.000 1.60 1.344
0.00 7.28 20.17 0.000 1.95 1.396
0.00 5.19 9.22 0.000 1.80 1.415
0.00 5.31 7.17 0.000 1.80 1.450
0.00 8.51 31.02 0.000 2.15 1.489
0.00 13.47 47.77 0.000 2.15 1.531
0.00 11.97 39.87 0.000 2.15 1.573
0.00 11.62 34.22 0.000 2.15 1.615
0.00 13.85 43.17 0.000 2.15 1.658
0.00 15.93 43.67 0.000 2.10 1.699
0.00 7.37 24.02 0.000 2.00 1.740
0.00 6.11 23.92 0.000 2.00 1.779
0.00 12.67 37.47 0.000 2.15 1.820
0.00 9.53 31.02 0.000 2.15 1.862
0.00 12.00 35.02 0.020 2.15 1.884
0.00 10.48 39.17 0.029 2.15 1.896
PAGE)

INTERPRETED SOIL PARAMETERS ON NEXT

G T

.00
.00
.00
.00
.00



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL)
IN-SITU SOIL TESTING, L.C.
JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton,
LOCATION: As Planned -- Refusal at 11.

SNDG . BY
ANAL.BY

ANALYSIS PARAME
SURF.ELEV. =
WATER DEPTH
SP.GR.WATER =
MAX SU ID =

TERS:

R. FAILMEZGER
: R. FAILMEZGER

15.00 M
11.00 M

1.000
0.60

UNIT CONVERSIONS:

V4 KD I
(M)

12222

0.20 95.27
0.40 55.87
0.60 26.11
0.80 15.52
1.00 7.43
1.20 5.51
1.40 3.72
1.60 3.05
1.80 2.75
2.00 1.63
2.20 1.66
2.40 1.77
2.60 1.85
2.80 1.73
3.00 1.86
3.20 1.96
3.40 2.27
3.70 2.48
3.80 2.62
4.00 2.53
4.20 2.52
4.40 1.85
4.60 2.55
4.80 2.23
5.00 2.59
5.20 2.61
5.40 2.89
5.60 2.90
5.80 2.47
6.00 2.38
6.20 2.39
6.40 2.40
6.60 2.42
6.80 2.43
7.00 2.49
7.20 2.51
7.40 2.59
7.60 2.77
7.80 2.17
8.00 2.13
8.20 1.63
8.40 1.13
8.70 5.21
8.80 3.67
9.00 3.66
9.20 5.71
9.40 8.80
9.60 7.61
9.80 7.20
10.00 8.36
10.20 9.37
10.40 4.23
10.60 3.44
10.80 6.96
11.00 5.12
11.20 6.36
11.30 5.52

END OF SOUNDING

ND—‘ND—‘NNHNHNNNOOi—‘OOOOOOOOOOOOOOOOOOOONOOOOOOOOOOOOHD—‘HHHHHI—'m

D

.83
.83
.75
.75
.79
.96
.74
.57
.00
.46
.41
.35
.35
.40
.26
.33
.43
.40
28
.35
.30
.32
.26
.32
.36
.31
.29
.27
.34
.33
32
.30
26
.27
.26
.27
.25
.33
.33
.49
.35
.52
.77
.78
.35
.65
.55
33
.94
.12
.74
.26
.91
.96
.26
.92
.74

uD

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

drodededede e drdedk U

.00
.00
.00
.00

00

.00

00

.00

00

.00
.00
.00
.00
.00
.00

00

.00
.00
.00

00

.00

00

.00
.00
.00
.00
.00
.00
.00
.00

00

.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

LO RANGE

LO GAGE 0
HI GAGE 0
CAL GAGE 0
SU OPTION

1 BAR

ED
(BAR)

Ak kK

KO

* LAz 22

674.

259.
174.
136.

82.

79

S5.
46.
29.

104.
17.
19.
26.
24.
25.
24.
27.
26.
26.
25.
23.
25.
26.
27.
27.
39.
31.
46.
26.
28.

447.

140.
64.

781.

1190.
968.
784.

1017.

963.

578.

618.

861.

746.

799.

995.

OOOOOOH.—‘P—‘f—‘i—‘OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOHNum

.60
.24
.06
.08
.88

69

.65
.73
.44
.45
.48
.50
.47
.51
.53

62

.67
.70

68

.68

74

.68
.61
.69
.70

76

.76
.66
.64
.64
.65
.65
.65
.67
.67
.69
.74
.59
.58
.44
.28
.83
.92
.92
.80
.14
.00
.00

10

.27
.67
.56
.97
.70
.89
.71

3m

10.00 BARS
0.02 BARS
0.15 BARS
0.00 BARS
MARCHETTI

= 1.019 KGF/CM2

su
(BAR)

LI 2]

L= = == I B o B e I o o I e Y = BN = I = |

OO0 0000000000000 OO0 OO0 O

.06

06

.07
.08
.08
.10
.11
.14
.17
.19
.19
.20

.22
.19
.24
.25

30

.31
.26
.26
.27
.28
.29
.30
.32
.34
.36
.40
.30
.30
.22
.15

.68

ROD DIAM.
FR.RED.DIA.
LIN.ROD WT.
DELTA/PHI
MIN PHI ID
= 1.044 TSF
QD PHI
(BAR)  (DEG)
*hkh ok hkhh
52.8 45.4
24.9 40.9
15.1 37.8
14.5 38.0
13.1 36.7
12.5 35.9
10.6 34.0
7.8 24.2
94.4 37.2
167.2 40.3
237.2 41.3
221.5 41.1
179.2 39.8
228.3 40.7
195.5 39.4
142.0 38.8
150.1 39.3
200.3 39.8
230.8 41.1
206.8 39.9
282.4 42.1

Delaware
= 3.57 CM
= 4.80 CM
= 6.50 KGF/M
= 0.50
= 1.20
14.51 PSI
SIGFF PHIO
(BAR) (DEG)
LA 22 22 ) o g Wi
0.13 41.1
0.18 36.6
0.23 33.6
0.29 34.1
0.34 33.0
0.39 32.3
0.43 30.5
0.99 22.0
2.24 36.9
2.45 40.1
2.54 41.2
2.61 41.0
2.65 39.7
2.74 40.7
2.78 39.4
2.83 38.8
2.91 39.4
2.98 39.9
3.09 41.3
3.09 40.1
3.17 42.3

SNDG. NO. D-1

PAGE 2
FILE NO. : IST-9863
SNDG.DATE: 11-17-98
ANAL.DATE: 11-17-98
BL.THICK. = 12.7 MM SU FACTOR
BL.WIDTH = 94.9 MM PHI FACTOR
DELTA-A = 0.20 BARS OCR FACTOR
DELTA-B = 0.28 BARS M FACTOR
OCR OPTION= MARCHETTI KO FACTOR
M = 3.2808 FT
PC OCR M SOIL TYPE
(BAR) (BAR)
L2 2 2k 4 ek h (2 24 8 2 2] v v i v de ok W i v e
3125. SAND
20.46 279.3  1071. SILTY SAND
8.30 75.7 594, SANDY SILT
4.39  30.5 396. SANDY SILT
1.37 7.7 182. SANDY SILT
1.03 4.9 154. SILTY SAND
0.68 2.8 85. SANDY SILT
0.63 2.3 62. SANDY SILT
0.50 1.6 35. SILT
0.24 0.7 7. MUD
0.27 0.7 7 MUD
0.33 0.8 7. MUD
0.38 0.9 8. MUD
0.36 0.8 9. MUD
0.43 0.9 7. MUD
0.50 1.0 10. MUD
0.66 1.2 18. SILTY CLAY
0.82 1.4 22. SILTY CLAY
0.92 1.5 18. CLAY
0.92 1.4 21. SILTY CLAY
0.96 1.4 19. CLAY
1.40 2.0 100. SILTY SAND
1.08 1.5 18. CLAY
0.91 1.2 19. CLAY
1.19 1.5 28. SILTY CLAY
1.26 1.5 27. CLAY
1.53 1.8 31. CLAY
1.59 1.8 30. CLAY
1.28 1.4 29. CLAY
1.25 1.3 27. CLAY
1.30 1.3 27. CLAY
1.35 1.3 26. CLAY
1.41 1.3 24. CLAY
1.46 1.4 26. CLAY
1.57 1.4 27. CLAY
1.64 1.4 29. CLAY
1.76 1.5 30. CLAY
2.02 1.7 46. CLAY
1.42 1.1 29. CLAY
1.41 1.1 42. SILTY CLAY
0.96 0.7 22. CLAY
0.55 0.4 24. SILTY CLAY
6.12 4.4 842.  SANDY SILT
3.64 2.6 208. CLAYEY SILT
3.73 2.6 95. CLAY
6.50 4.4 1563. SILTY SAND
13.91 9.1  2839. SILTY SAND
11.03 7.0 2179. SILTY SAND
10.94 6.8 1718. SILTY SAND
14.08 8.5 2374. SILTY SAND
18.94 11.1  2347. SANDY SILT
5.05 2.9 989. SILTY SAND
3.59 2.0 968. SILTY SAND
11.61 6.4  1860. SILTY SAND
6.32 3.4 1406. SILTY SAND
10.15 5.4 1657. SILTY SAND
6.79 3.6 1964. SILTY SAND

GRS

.00
.00
.00
.00
.00
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‘ PROJECT Corps of Engineers Dredge Storage Area
:GCATION: cec.ﬁqn Maryland

IN-SITU SOIL TESTING, L. C.
ENGINEER: R. Fiilfiezge:
SOUNDING DATE: 11-1

ORMATION PARAMETERS

SOUNDING

(s19)ow) H1d3a

r~ [0}
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TANGENT MODULUS, M (bars)
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D-2
: IST-9863
E: 11-18-98
E: 11-18-98
SU FACTOR =
PHI FACTOR =
OCR FACTOR =
M FACTOR =
KO0 FACTOR =
GAMMA SVP
(T/M3) (BAR)
ddeddkd bl dek bW
1.70 0.035
1.80 0.069
1.90 0.106
1.80 0.142
1.80 0.177
1.90 0.214
1.90 0.251
1.80 0.287
1.80 0.323
1.70 0.357
1.70 0.39%90
1.60 0.423
1.60 0.454
1.60 0.485
1.70 0.518
1.70 0.551
1.60 0.584
1.60 0.615
1.60 0.646
1.60 0.678
1.60 0.709
1.60 0.741
1.60 0.772
1.60 0.803
1.70 0.836
1.70 0.869
1.70 0.903
1.70 0.936
1.70 0.969
1.70 1.003
1.70 1.036
1.60 1.068
1.60 1.100
1.60 1.131
1.70 1.164
1.70 1.197
1.60 1.229
1.60 1.261
1.70 1.293
1.70 1.326
1.60 1.359
1.80 1.392
1.60 1.426
1.70 1.458
1.70 1.49%91
1.70 1.525
1.70 1.558
1.70 1.591
1.70 1.625
1.70 1.e658
1.60 1.691
1.70 1.723
1.70 1.756

DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO.
IN-SITU SOIL TESTING, L.C. PAGE 1
JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton, Delaware FILE NO.
LOCATION: As Planned
SNDG.BY R. FAILMEZGER SNDG. DAT
ANAL.BY R. FAILMEZGER ANAL . DAT
ANALYSIS PARAMETERS: LO RANGE =10.00 BARS ROD DIAM. = 3.57 CM BL.THICK. = 12.7 MM
SURF.ELEV. = 15.00 M LO GAGE 0 = 0.02 BARS FR.RED.DIA. = 4.80 (M BL.WIDTH = 94.9 MM
WATER DEPTH = 11.00 M HI GAGE 0 = 0.15 BARS LIN.ROD WT. = 6.50 KGF/M DELTA-A = 0.26 BARS
SP.GR.WATER = 1.000 CAL GAGE 0 = 0.00 BARS DELTA/PHI = 0.50 DELTA-B = 0.15 BARS
MAX SU ID = 0.60 SU OPTION = MARCHETTI MIN PHI ID 1.20 OCR OPTION= MARCHETTI
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 1.044 TSF = 14.51 PSI 1 M= 3.2808 FT
THRUST A B C DA DB ZMRNG ZMLO ZMHI 2ZMCAL PO Pl P2 uo
(M) (KGF) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR)
o de e Wk ok bk ok khkhAhk WhAhkk Ak Ihrkx hwwhk dhhdd hhkwkdk dkdkdrh ki dhhhdk hkhkdk ddkdrh N L2 2 2 2
0.20 700. 0.76 4.21 0.26 0.15 10.00 0.02 0.15 ©0.00 0.85 4.04 0.000
0.40 900. 0.95 6.09 0.26 0.15 10.00 0.02 0.15 0.00 0.95 5.92 0.000
0.60 1130. 2.79 10.15 0.26 0.15 10.00 0.02 0.15 0.00 2.69 9.85 0.000
0.80 910. 2.01 7.08 0.26 0.15 10.00 0.02 0.15 0.00 2.02 6.91 0.000
1.00 830. 1.06 5.56 0.26 0.15 10.00 0.02 0.15 0.00 1.10 5.39 0.000
1.20 940. 2.89 10.85 0.26 0.15 10.00 0.02 0.15 0.00 2.76 10.55 0.000
1.40 960. 2.19 8.76 0.26 0.15 10.00 0.02 0.15 0.00 2.12 B8.59 0.000
1.60 700. 1.96 7.03 0.26 0.15 10.00 0.02 0.15 0.00 1.97 6.86 0.000
1.80 510. 1.35 4.71 0.26 0.15 10.00 0.02 0.15 0.00 1.44 4.54 0.000
2.00 460. 1.90 5.33 0.26 0.15 12.00 0.02 0.15 0.00 1.99 5.16 0.000
2.20 400. 1.92 4.67 0.26 0.15 10.00 0.02 0.15 0.00 2.04 4.50 0.000
2.40 260. 1.42 2.82 0.26 0.15 10.00 0.02 ©0.15 0.00 1.61 2.65 0.000
2.60 210. 1.43 2.99 0.26 0.15 10.00 0.02 0.15 0.00 1.61 2.82 0.000
2.80 230. 1.87 3.10 0.26 0.15 10.00 0.02 0.15 0.00 2.07 2.93 0.000
3.00 290. 2.14 3.74 0.26 0.15 10.00 0.02 0.15 0.00 2.32 3.57 0.000
3.20 340. 2.00 3.64 0.26 0.15 10.00 0.02 0.15 0.00 2.18 3.47 0.000
3.40 280. 1.52 2.38 0.26 0.15 10.00 0.02 0.15 0.00 1.74 2.21 0.000
3.60 240. 1.41 2.26 0.26 0.15 10.00 0.02 0.15 0.00 1.63 2.09 0.000
3.80 220. 1.73 2.90 0.26 0.15 10.00 0.02 0.15 0.00 1.93 2.73 0.000
4.00 300. 1.61 2.59 0.26 0.15 10.00 0.02 0.15 O0.00 1.82 2.42 0.000
4.20 290. 1.28 2.17 0.26 0.15 10.00 0.02 0.15 0.00 1.50 2.00 0.000
4.40 240. 1.22 2.12 0.26 0.15 10.00 0.02 0.15 0.00 1.44 1.95 0.000
4.60 230. 1.39 2.32 0.26 0.15 10.00 0.02 0.15 0.00 1.60 2.15 0.000
4.80 280. 1.87 3.14 0.26 0.15 10.00 0.02 0.15 0.00 2.07 2.97 0.000
5.00 360 2.19 3.61 0.26 0.15 10.00 0.02 0.15 ©0.00 2.38 3.44 0.000
5.20 450. 2.39 4.28 0.26 0.15 10.00 0.02 0.15 0.00 2.56 4.11 0.000
5.40 440. 2.53 4.21 0.26 0.15 10.00 0.02 0.15 0.00 2.71 4.04 0.000
5.60 400. 2.54 4.26 0.26 0.15 10.00 ©0.02 0.15 0.00 2.71 4.09 0.000
5.80 430. 2.27 4.33 0.26 0.15 10.00 0.02 0.15 ©0.00 2.43 4.16 0.000
6.00 420. 2.22 3.81 0.26 0.15 10.00 0.02 0.15 0.00 2.40 3.64 0.000
6.20 370. 2.35 3.67 0.26 0.15 10.00 0.02 0.15 O0.00 2.54 3.50 0.000
6.40 380. 2.43 3.55 0.26 0.15 10.00 0.02 0.15 0.00 2.63 3.38 0.000
6.60 380. 2.31 3.42 0.26 0.15 10.00 ©0.02 0.15 0.00 2.51 3.25 0.000
6.80 390. 2.20 3.31 0.26 0.15 10.00 0.02 0.15 0.00 2.40 3.14 0.000
7.00 500. 2.02 3.61 0.26 0.15 10.00 0.02 0.15 0.00 2.20 3.44 0.000
7.20 610. 2.10 4.41 0.26 0.15 10.00 0.02 0.15 0.00 2.24 4.24 0.000
7.40 520. 2.00 3.13 0.26 0.15 10.00 0.02 0.15 0.00 2.20 2.96 0.000
7.60 460. 2.29 3.37 0.26 0.15 10.00 0.02 0.15 0.00 2.50 3.20 0.000
7.80 510. 2.14 3.76 0.26 0.15 10.00 0.02 0.15 0.00 2.32 3.59 0.000
8.00 530. 2.55 3.82 0.26 0.15 10.00 0.02 0.15 0.00 2.75 3.65 0.000
8.20 510. 2.26 3.46 0.26 0.15 10.00 0.02 0.15 ©0.00 2.46 3.29 0.000
8.40 640. 1.30 4.46 0.26 0.15 10.00 ©0.02 0.15 0.00 1.40 4.29 0.000
8.60 760. 2.04 3.28 0.26 0.15 10.00 0.02 0.15 0.00 2.24 3.11 0.000
8.80 520. 2.54 3.66 0.26 0.15 10.00 ©0.02 0.15 0.00 2.74 3.49 0.000
9.00 500. 2.58 3.71 60.26 0.15 10.00 0.02 0.15 ©0.00 2.78 3.54 0.000
9.20 500. 2.84 4.08 0.26 0.15 10.00 0.02 0.15 0.00 3.04 3.91 0.000
9.40 530. 2.64 4.06 0.26 0.15 10.00 0.02 0.15 0.00 2.83 13.89 0.000
9.60 560. 2.51 4.05 0.26 0.15 10.00 0.02 0.15 0.00 2.69 13.88 0.000
9.80 550. 2.66 3.98 0.26 0.15 10.00 0.02 0.15 0.00 2.85 3.81 0.000
10.00 550. 2.48 3.63 0.26 0.15 10.00 0.02 0.15 0.00 2.68 3.46 0.000
10.20 510. 2.32 3.17 0.26 0.15 10.00 0.02 0.15 0.00 2.54 3.00 0.000
10.40 550. 2.62 3.96 0.26 0.15 10.00 ©0.02 0.15 0.00 2.81 3.79 0.000
10.60 570. 3.02 4.31 0.26 0.15 10.00 0.02 0.15 ©0.00 3.22 4.14 0.000
END OF SOUNDING (INTERPRETED SOIL PARAMETERS ON NEXT PAGE)

1.00
1.00

1.00



DILATOMETER DATA LISTING & INTERPRETATION

IN-SITU SOIL TESTING, L.C.
JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton,

LOCATION: As Planned
SNDG.BY
ANAL.BY

ANALYSIS PARAMETERS:

R. FAILMEZGER
R. FAILMEZGER

SURF.ELEV. = 15.00 M
WATER DEPTH = 11.00 M
SP.GR.WATER = 1.000
MAX SU ID = 0.60

UNIT CONVERSIONS:

Z KD 1D UD
(M)

LA R S Whkwkk dkddkk dkkkk
0.20 24.23 3.76 0.00
0.40 13.75 5.21 0.00
0.60 25.45 2.66 0.00
0.80 14.21 2.43 0.00
1.00 6.18 3.92 0.00
1.20 12.%92 2.82 0.00
1.40 8.46 3.05 0.00
1.60 6.85 2.49 0.00
1.80 4.47 2.15 0.00
2.00 5.57 1.59 0.00
2.20 5.24 1.20 0.00
2.40 3.81 0.65 0.00
2.60 3.55 0.75 0.00
2.80 4.26 0.42 0.00
3.00 4.48 0.54 0.00
3.20 3.95 0.59 0.00
3.40 2.98 0.27 0.00
3.60 2.65 0.28 0.00
3.80 2.99 0.41 0.00
4.00 2.63 0.33 0.00
4.20 2.11 0.34 0.00
4.40 1.94 0.36 0.00
4.60 2.08 0.34 0.00
4.80 2.57 0.44 0.00
5.00 2.85 0.45 0.00
5.20 2.94 0.61 0.00
5.40 3.00 0.49 0.00
5.60 2.90 0.51 0.00
5.80 2.50 0.71 0.00
6.00 2.39 0.52 0.00
6.20 2.46 0.38 0.00
6.40 2.47 0.28 0.00
6.60 2.29 0.29 0.00
6.80 2.13 0.31 0.00
7.00 1.89 0.56 0.00
7.20 1.88 0.89 0.00
7.40 1.79 0.34 0.00
7.60 1.98 0.28 0.00
7.80 1.79 0.55 0.00
8.00 2.07 0.33 0.00
8.20 1.81 0.34 0.00
8.40 1.01 2.06 0.00
8.60 1.57 0.39 0.00
8.80 1.88 0.27 0.00
9.00 1.87 0.27 0.00
9.20 1.99 0.29 0.00
9.40 1.82 0.37 0.00
9.60 1.69 0.44 0.00
9.80 1.76 0.33 0.00

10.00 1.62 0.2% 0.00

10.20 1.50 0.18 0.00

10.40 1.63 0.35 0.00

10.60 1.83 0.29 0.00

END OF SOUNDING

LO RANGE
LO GAGE
HI GAGE
CAL GAGE
SU OPTION
1 BAR =

ED
(BAR)

L2222 27

111.
172.
248.
170.
149.
270.
224.
170.
107.
110.
85.
36.
42.
30.
43.
45.
16.
16.
28.
21.
17.
18.
19.
31.
37.
54.
46.
48.
60.
43.
33.
26.
26.
26.
43.
69.
26.
24.
44.
31.
29.
100.
30.
26.
26.
30.
37.
41.
33.
27.
16.
34.
32.

0
0

=1

0 =

Ko

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOHD—‘OO'—'D—‘OHD—‘HOHW

L2222

00 BARS
02 BARS
15 BARS
00 BARS
MARCHETTI

0.
0.
0.
0.

1.019 KGF/CM2

SuU
(BAR)

LA 22 2]

.27
.31
.28
.21
.19
.23
.22
.17
.16
.18
.24
.29

OO0 0000000 O0OCQ

o

.33
.33

o

.28
.29
.31
.29
.27
.24

00O 00 O0oO

.24
.27
.25
.30
26

(=N <=l

.23
30
.30
.33
.30
.28
.30
.28
.26
.29
.35

OO0 0 OO0 000 0O O

ROD DIAM.
FR.RED.DIA.
LIN.ROD WT.
DELTA/PHI
MIN PHI ID
= 1.044 TSF
QD PHI
(BAR) (DEG)
LA A A2 J L2 2 2 84
31.3 42.5
26.6 41.6
28.3 42.7
24.8 3g.8
28.7 39.8
19.8 36.9
15.1 34.9
11.4 31.9
9.4 29.8
23.7 28.1

Delaware
= 3,57 CM
= 4.80 CM
= 6.50 KGF/M
= 0.50
=1.20
14.51 PSI
SIGFF PHIO
{BAR) (DEG)
e e e e v v Wk dk A
0.18 38.4
0.24 37.8
0.30 39.4
0.35 35.4
0.41 36.7
0.46 33.8
0.51 31.9
0.55 28.8
0.58 26.7
2.05 27.5

(BASED ON THE 1988 DILATOMETER MANUAL)

SNDG. NO. D-2
PAGE 2
FILE NO. IST-9863
SNDG.DATE: 11-18-98
ANAL.DATE: 11-18-98
BL.THICK. = 12.7 MM SU FACTOR =
BL.WIDTH = 94.9 MM PHI FACTOR =
DELTA-A = 0.26 BARS OCR FACTOR =
DELTA-B = 0.15 BARS M FACTOR =
OCR OPTION= MARCHETTI KO FACTOR =
M = 3.2808 FT
PC OCR M SOIL TYPE
(BAR) (BAR)
e v g ek o de W oWk A ek e de A e o e o ok e e e e
370. SAND
483. SAND
7.14 67.6 841. SILTY SAND
3.18 22.4 481. SILTY SAND
0.75 4.2 310. SAND
4.43 20.7 741. SILTY SAND
2.28 9.1 528. SILTY SAND
2.01 7.0 366. SILTY SAND
1.22 3.8 189. SILTY SAND
2.09 5.9 213. SANDY SILT
2.27 5.8 159. SANDY SILT
1.16 2.7 55. CLAYEY SILT
1.11 2.4 61. CLAYEY SILT
1.58 3.3 49. SILTY CLAY
1.82 3.5 73. SILTY CLAY
1.60 2.9 69. SILTY CLAY
1.09 1.9 21. CLAY
0.95 1.5 18. CLAY
1.21 1.9 3s. SILTY CLAY
1.07 1.6 24. CLAY
0.77 1.1 16. CLAY
0.71 1.0 15. SILTY CLAY
0.82 1.1 17. CLAY
1.19 1.5 35. SILTY CLAY
1.45 1.7 45. SILTY CLAY
1.59 1.8 67. CLAYEY SILT
1.70 1.9 59. SILTY CLAY
1.67 1.8 59. SILTY CLAY
1.38 1.4 66. CLAYEY SILT
1.33 1.3 45. SILTY CLAY
1.43 1.4 35. SILTY CLAY
1.48 1.4 28. CLAY
1.36 1.2 25. CLAY
1.24 1.1 23. CLAY
1.07 0.9 37. SILTY CLAY
1.08 0.9 59. CLAYEY SILT
1.04 0.8 22. CLAY
1.24 1.0 21. CLAY
1.09 0.8 37. SILTY CLAY
1.40 1.1 28. CLAY
1.16 0.9 24. CLAY
1.54 1.1 85. SILTY SAND
0.98 0.7 26. SILTY CLAY
1.33 0.9 22. CLAY
1.34 0.9 22. CLAY
1.52 1.0 26. CLAY
1.34 0.9 31. SILTY CLAY
1.23 0.8 35. SILTY CLAY
1.33 0.8 28. CLAY
1.19 0.7 23. CLAY
1.08 0.6 14. CLAY
1.26 0.7 29. CLAY
1.53 0.9 27. CLAY

o e e e

.00
.00
.00
.00
.00



IN-SITU SOIL TESTING, L.G.
ENGINEER: R. Failmezgér [

PROJEC Corps of Engineers Dredge Storage Area
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. D-3

IN-SITU SOIL TESTING, L.C. PAGE 1
JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton, Delaware FILE NO. : IST-9863
LOCATION: As Planned
SNDG.BY : R. FAILMEZGER SNDG.DATE: 11-18-98
ANAL.BY : R. FAILMEZGER ANAL.DATE: 11-18-98
ANALYSIS PARAMETERS: LO RANGE =10.00 BARS ROD DIAM. = 3.57 CM BL.THICK. = 12.7 MM SU FACTOR =
SURF.ELEV. = 15.00 M LO GAGE 0 = 0.02 BARS FR.RED.DIA. = 4.80 CM BL.WIDTH = 94.9 MM PHI FACTOR =
WATER DEPTH = 11.00 M HI GAGE 0 = 0.15 BARS LIN.ROD WT. = 6.50 KGF/M DELTA-A = 0.27 BARS OCR FACTOR =
SP.GR.WATER = 1.000 CAL GAGE ¢ = 0.00 BARS DELTA/PHI = 0.50 DELTA-B = 0.13 BARS M FACTOR =
MAX SU ID = 0.60 SU OPTION = MARCHETTI MIN PHI ID = 1.20 OCR OPTION= MARCHETTI KO FACTOR =
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 1.044 TSF = 14.51 PSI 1 M= 3.2808 FT
4 THRUST A B C DA DB ZMRNG ZMLO ZMHI 2ZMCAL PO P1 P2 uo GAMMA SVP
(M) (KGF) (BAR) (BAR) (BAR} (BAR) (BAR) (BAR) (BAR} (BAR} (BAR) (BAR) (BAR) (BAR) (BAR) (T/M3) (BAR)

L2222 o ke ok e Srodkdredk ok ek odr ok ok ok ok ok dokrkok ok o Ak kdkwwk kkkokk wwkkor dkkkdk kkkokok ko wor dokdrdkdr dk ok ok koo

0.20 710. 3.61 10.35 0.27 0.13 10.00 0.02 0.15 0.00 3.55 10.07 0.000 1.90 0.035
0.40 700. 1.93 6.18 0.27 0.13 10.00 0.02 0.15 0.00 1.99 6.03 0.000 1.80 0.071
0.60 750. 3.14 8.10 0.27 0.13 10.00 0.02 0.15 0.00 3.16 7.95 0.000 1.80 0.107
0.80 660. 2.85 7.13 0.27 0.13 10.00 0.02 0.15 0.00 2.91 6.98 0.000 1.80 0.142
1.00 480. 1.79 4.94 0.27 0.13 10.00 0.02 0.15 0.00 1.90 4.79 0.000 1.70 0.176
1.20 450. 1.23 3.76 0.27 0.13 10.00 0.02 0.15 0.00 1.37 3.61 0.000 1.70 0.210
1.40 310. 0.84 2.43 0.27 0.13 10.00 0.02 0.15 0.00 1.03 2.28 0.000 1.60 0.242
1.60 250. 0.68 2.46 0.27 0.13 10.00 0.02 0.15 0.00 0.86 2.31 0.000 1.60 0.273
1.80 240. 0.83 2.52 0.27 0.13 10.00 0.02 0.15 0.00 1.02 2.37 0.000 1.60 0.305
2.00 270. 0.76 2.28 0.27 0.13 10.00 0.02 0.15 0.00 0.95 2.13 0.000 1.60 0.336
2.20 280. 1.57 3.29 0.27 0.13 10.00 0.02 0.15 0.00 1.75 3.14 0.000 1.70 0.369
2.40 400. 2.23 4.44 0.27 0.13 10.00 0.02 0.15 0.00 2.39 4.29 0.000 1.70 0.402
2.60 380. 2.14 3.94 0.27 0.13 10.00 0.02 0.15 0.00 2.32 3.79 0.000 1.70 0.435
2.80 280. 2.06 3.76 0.27 0.13 10.00 0.02 0.15 0.00 2.24 3.61 0.000 1.70 0.469
3.00 510. 4.08 10.10 0.27 0.13 10.00 0.02 0.15 0.00 4.06 9.82 0.000 1.80 0.503
3.20 740. 2.95 6.86 0.27 0.13 10.00 0.02 0.15 0.00 3.02 6.71 0.000 1.80 0.538
3.40 540. 2.04 4.55 0.27 0.13 10.00 0.02 0.15 0.00 2.18 4.40 0.000 1.70 0.573
3.60 280. 1.32 2.87 0.27 0.13 10.00 0.02 0.15 0.00 1.51 2.72 0.000 1.60 0.605
3.80 280. 1.34 2.98 0.27 0.13 10.00 0.02 0.15 0.00 1.53 2.83 0.000 1.60 0.637
4.00 280. 1.62 3.09 0.27 0.13 10.00 0.02 0.15 0.00 1.82 2.94 0.000 1.60 0.668
4.20 260. 1.59 2.96 0.27 0.13 10.00 0.02 0.15 0.00 1.79 2.81 0.000 1.60 0.699
4.40 240. 1.48 2.85 0.27 0.13 10.00 0.02 0.15 0.00 1.68 2.70 0.000 1.60 0.731
4.60 220. 1.24 2.58 0.27 0.13 10.00 0.02 0.15 0.00 1.44 2.43 0.000 1.60 0.762
4.80 330. 1.33 2.94 0.27 0.13 10.00 0.02 0.15 0.00 1.52 2.79 0.000 1.60 0.794
5.00 240. 1.31 2.87 0.27 0.13 10.00 0.02 0.15 0.00 1.50 2.72 0.000 1.60 0.825
5.20 330. 1.18 2.65 0.27 0.13 10.00 0.02 0.15 0.00 1.38 2.50 0.000 1.60 0.856
5.40 310. 1.18 2.42 0.27 0.13 10.00 0.02 0.15 0.00 1.39 2.27 0.000 1.60 0.888
5.60 440. 1.53 3.90 0.27 0.13 10.00 0.02 0.15 0.00 1.68 3.75 0.000 1.70 0.920
5.80 430. 2.64 3.87 0.27 0.13 10.00 0.02 0.15 0.00 2.85 3.72 0.000 1.70 0.954
6.00 330. 2.72 3.99 0.27 0.13 10.00 0.02 0.15 0.00 2.93 3.84 0.000 1.70 0.987
6.20 300. 2.85 4.10 0.27 0.13 10.00 0.02 0.15 0.00 3.06 3.95 0.000 1.70 1.020
6.40 320. 3.00 4.19 0.27 0.13 10.00 0.02 0.15 0.00 3.21 4.04 0.000 1.70 1.054
6.60 350. 2.47 3.77 0.27 0.13 10.00 0.02 0.15 0.00 2.67 3.62 0.000 1.70 1.087
6.80 410. 2.54 3.99 0.27 0.13 10.00 0.02 0.15 0.00 2.74 3.84 0.000 1.70 1.120
7.00 400. 2.66 3.96 0.27 0.13 10.00 0.02 0.15 0.00 2.87 3.81 0.000 1.70 1.154
7.20 410. 2.60 3.81 0.27 0.13 10.00 0.02 0.15 0.00 2.81 3.66 0.000 1.70 1.187
7.40 460. 2.41 4.00 0.27 0.13 10.00 0.02 0.15 0.00 2.60 3.85 0.000 1.70 1.220
7.60 600. 2.51 4.09 0.27 0.13 10.00 0.02 0.15 0.00 2.70 3.94 0.000 1.70 1.254
7.80 760. 2.91 6.69 0.27 0.13 10.00 0.02 0.15 0.00 2.99 6.54 0.000 1.80 1.288
8.00 960. 2.10 7.91 0.27 0.13 10.00 0.02 0.15 0.00 2.08 7.76 0.000 1.90 1.324
8.20 1440. 3.11 11.70 0.27 0.13 10.00 0.02 0.15 0.00 2.96 11.42 0.000 1.90 1.362
8.40 2220. 3.32 12.25 0.27 0.13 10.00 ©0.02 0.15 0.00 3.15 11.97 0.000 1.90 1.399
8.60 2390. 4.29 14.55 0.27 0.13 10.00 0.02 0.15 0.00 4.05 14.27 0.000 1.90 1.436
8.80 2260. 3.81 11.75 0.27 0.13 10.00 0.02 0.15 0.00 3.69 11.47 0.000 1.90 1.474
9.00 1090. 3.65 5.19 0.27 0.13 10.00 0.02 0.15 0.00 3.84 5.04 0.000 1.70 1.509
9.20 490. 3.51 5.19 0.27 0.13 10.00 0.02 0.15 0.00 3.70 5.04 0.000 1.70 1.542
9.40 460. 3.92 5.59 0.27 0.13 10.00 0.02 0.15 0.00 4.11 5.44 0.000 1.70 1.576
9.60 1740. 2.47 13.70 0.27 0.13 10.00 0.02 0.15 0.00 2.18 13.42 0.000 1.90 1.611
9.80 3710. 3.07 14.20 0.27 0.13 10.00 0.02 0.15 0.00 2.79 13.92 0.000 1.90 1.648
10.00 4480. 4.11 14.50 0.27 0.13 10.00 0.02 0.15 0.00 3.87 14.22 0.000 1.90 1.e86
10.20 2260. 4.57 12.65 0.27 0.13 10.00 0.02 0.15 0.00 4.44 12.37 0.000 1.80 1.722
10.40 1190. 2.27 7.68 0.27 0.13 10.00 0.02 0.15 0.00 2.27 7.53 0.000 1.90 1.758
(

END OF SOUNDING INTERPRETED SOIL PARAMETERS ON NEXT PAGE)
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. D-3

IN-SITU SOIL TESTING, L.C. PAGE 2

JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton, Delaware FILE NO. IST-9863

LOCATION: As Planned

SNDG.BY : R. FAILMEZGER SNDG.DATE: 11-18-98

ANAL.BY R. FAILMEZGER ANAL.DATE: 11-18-98

ANALYSIS PARAMETERS: LO RANGE =10.00 BARS ROD DIAM. = 3.57 CM BL.THICK. = 12.7 MM SU FACTOR =
SURF.ELEV. = 15.00 M LO GAGE 0 = 0.02 BARS FR.RED.DIA. = 4.80 CM BL.WIDTH = 94.9 MM PHI FACTOR =
WATER DEPTH = 11.00 M HI GAGE 0 = 0.15 BARS LIN.ROD WT. = 6.50 KGF/M DELTA-A = 0.27 BARS OCR FACTOR =
SP.GR.WATER = 1.000 CAL GAGE 0 = 0.00 BARS DELTA/PHI = 0.50 DELTA-B = 0.13 BARS M FACTOR =
MAX SU ID = 0.60 SU OPTION = MARCHETTI MIN PHI ID = 1.20 OCR OPTION= MARCHETTI KO FACTOR =

UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 1.044 TSF = 14.51 PSI M = 3.2808 FT

Z KD ID UD ED KO0 SuU QD PHI SIGFF PHIO PC OCR M SOIL TYPE
(M) (BAR) (BAR) (BAR) (DEG) (BAR) (DEG)  (BAR) (BAR)

LR AR 24 dhkdhdk kkhdohk ko ko ok o drd ko o e ok o % kb ok e e e b e b e o ¥ o o dr o I 9 o W e 3 o o ok o
0.20 101.41 1.84 0.00 226. 12.34 10.8 39.3 0.06 32.7 44.40 1268.7 1062. SILTY SAND
0.40 27.87 2.03 0.00 140. 3.41 18.0 41.8 0.12 36.9 5.92 83.0 487. SILTY SAND
0.60 29.65 1.51 0.00 166. 3.76 15.3 37.7 0.17 32.9 11.81 110.8 586 . SANDY SILT
0.80 20.47 1.40 0.00 141. 2.69 13.6 36.4 0.23 31.9 7.86 55.4 449. SANDY SILT
1.00 10.79 1.52 0.00 100. 1.54 11.3 35.6 0.28 31.5 2.90 16.5 258. SANDY SILT
1.20 6.55 1.63 0.00 78. 1.02 12.6 36.1 0.33 32.4 1.40 6.7 163. SANDY SILT
1.40 4.26 1.21 0.00 43. 0.81 9.0 33.4 0.38 29.6 0.90 3.7 72. SANDY SILT
1.60 3.15 1.68 0.00 50. 0.72 7.6 31.4 0.42 27.7 0.72 2.6 70. SANDY SILT
1.80 3.33 1.33 o0.00 47. 0.79 6.8 29.7 0.46 26.0 0.94 3.1 67. SANDY SILT
2.00 2.84 1.23 0.00 41. 0.71 8.2 30.5 0.51 27.2 0.82 2.4 S51. SANDY SILT
2.20 4.76 0.79 0.00 48 . 1.12 1.42 3.9 84. CLAYEY SILT
2.40 5.94 0.80 0.00 66. 1.31 2.20 5.5 130. CLAYEY SILT
2.60 5.33 0.63 0.00 51. 1.21 2.01 4.6 95. CLAYEY SILT
2.80 4.79 0.61 0.00 47. 1.13 1.83 3.9 83. CLAYEY SILT
3.00 8.06 1.42 0.00 200. 1.44 8.2 26.3 0.73 23.4 7.35 14.6 458. SANDY SILT
3.20 5.62 1.22 0.00 128. 0.99 18.6 32.4 0.83 30.2 3.14 5.8 247. SANDY SILT
3.40 3.81 1.01 o0.00 77. 0.95 1.57 2.7 118. SILT
3.60 2.50 0.80 0.00 42. 0.67 0.86 1.4 46. CLAYEY SILT
3.80 2.40 0.85 0.00 45. 0.65 0.85 1.3 48. CLAYEY SILT
4.00 2.72 0.2 0.00 39. 0.72 1.08 l.6 45. CLAYEY SILT
4.20 2.56 0.57 0.00 35. 0.69 0.21 1.03 1.5 39. SILTY CLAY
4.40 2.30 0.81 0.00 35. 0.62 0.91 1.2 35. CLAYEY SILT
4.60 1.89 0.68 0.00 34. 0.52 0.70 0.9 29. CLAYEY SILT
4.80 1.91 0.84 0.00 44 . 0.52 0.74 0.9 37. CLAYEY SILT
5.00 1.82 0.81 0.00 42. 0.50 0.71 0.9 36. CLAYEY SILT
5.20 1.61 0.82 0.00 39. 0.43 0.61 0.7 33. CLAYEY SILT
5.40 1.56 0.64 0.00 31. 0.42 0.60 0.7 26. CLAYEY SILT
5.60 1.83 1.23 0.00 72. 0.68 14.0 26.9 1.34 25.4 1.65 1.8 61. SANDY SILT
5.80 2.99 0.31 o0.00 30. 0.78 0.35 1.78 1.9 38. CLAY
6.00 2.97 0.31 0.00 32. 0.78 0.36 1.82 1.8 40. CLAY
6.20 3.00 0.29 0.00 31. 0.78 0.37 1.92 1.9 39. CLAY
6.40 3.05 0.26 0.00 29. 0.80 0.39 2.03 1.9 37. CLAY
6.60 2.46 0.35 0.00 33. 0.66 0.31 1.50 1.4 35. SILTY CLAY
6.80 2.44 0.40 ©0.00 38. 0.66 0.32 1.53 1.4 40. SILTY CLAY
7.00 2.48 0.33 0.00 33. 0.67 0.33 1.62 1.4 35. CLAY
7.20 2.37 0.30 0.00 30. 0.64 0.32 1.54 1.3 30. CLAY
7.40 2.13 0.48 0.00 43. 0.58 0.29 1.35 1.1 40. SILTY CLAY
7.60 2.15 0.46 0.00 43. 0.59 0.30 1.41 1.1 40. SILTY CLAY
7.80 2.32 1.19 0.00 123. 0.63 1.63 1.3 130. SILT
8.00 1.57 2.73 0.00 197. 0.54 33.2 31.1 2.01 30.5 1.72 1.3 169. SILTY SAND
8.20 2.17 2.86 0.00 294 . 0.55 48.3 33.6 2.12 33.1 2.13 1.6 341. SILTY SAND
8.40 2.25 2.80 0.00 306. 0.49 77.8 36.9 2.24 36.5 1.89 1.4 363. SILTY SAND
8.60 2.82 2.52 0.00 355. 0.56 80.4 36.7 2.29 36.4 2.61 1.8 483. SILTY SAND
8.80 2.50 2.11 0.00 270. 0.53 77.1 36.3 2.35 36.1 2.35 1.6 328. SILTY SAND
9.00 2.55 0.31 0.00 42. 0.68 0.45 2.20 1.5 46. CLAY
9.20 2.40 0.36 0.00 47. 0.65 0.43 2.04 1.3 48. SILTY CLAY
9.40 2.61 0.32 0.00 46 . 0.70 0.48 2.38 1.5 52. CLAY
9.60 1.36 5.14 0.00 390. 0.43 63.9 34.7 2.53 34.6 1.50 0.9 331. SAND
9.80 1.69 3.99 0.00 386. 0.33 139.4 40.1 2.71 40.0 1.12 0.7 370. SAND

10.00 2.29 2.68 0.00 359. 0.37 164.6 40.8 2.79 40.8 1.58 0.9 428. SILTY SAND

10.20 2.58 1.78 0.00 275. 0.57 74.7 35.0 2.71 34.9 3.07 1.8 334. SANDY SILT

10.40 1.29 2.32 ©0.00 183. 0.51 42.6 30.9 2.66 30.8 1.98 1.1 155. SILTY SAND

END OF SOUNDING

i e

.00
.00
.00
.00
.00



ROJECT: Corps of Engineers Dredge Storage Area IN-SITU so“‘ TEST'NG c B

‘ OCATfeﬁ Cecllton, Maryland -

(s4s39W) H1d43Q

MATERIAL INDEX, ID

o — N o« < n
o -~ N [sp} < w © ~ [=e] =] ~ ~ — -~ -~ - o
TT T T F T 11T {3 rTTrrrrryrrrr[rreryrrrrfrrrryp 3T rrTypvrTry v Ty T Ty vy e Ty rryrTy T Te O
— —
N
=<
- ~
u
J<°
—HO
—J B
&) !
i
_ b L R | |- L _— -
o
o
T n
! o
o o

l]Jllll llllllllllll_Lllllll IS NN

40

30

DMT READINGS, PO, P1 (bars)

10

5
P
\QG\
l

[Cal

0

lIlLLLllL

Lill

10000

Ll 1 1

1

[

1000
THRUST (kgf)

I

~

(s1818W) 7 'H1d430Q

100

'¢]
—




IN-SITU SOTL TESTING L. G

SOUND
ENGINEE & R:"rl?ﬁ SOUNDING

(sig)dW) 7 ‘H1d3a

(o) — N o« < (Yo}
. O — N [ap] < w0 (<o} ~ [ee] RN ~— b ol ~— ~— — ~—
QC) TTTT Tt TrTTrrrrrrrri rer LI L FrTT LIRS rrTT LB UL — LI u'o')
© K] ] —_
o O g — 8
o - B o
2 I— R
— . ]
2 +¢ i =
© ] w
B — o g
= ' 1 <5
- . Z
A | ] o3
e} ,,,m‘,,’ \ — 0z
v 4 20
] [
8 s 1 ©
o o
2 1 o
© . o)
— u ] w
o 0=z
ITL. n é
2 [ 1.°
o} ()
Z ~
0
[ —

1.0

UNDRAINED SHEAR STRENGTH, Su (bars)

0.0

18

Ko
KD

5
’lTI’IT]
|
[
|
!
|
|
—6—
| =
II[
15

!
|
12

[m]
N <
[THTT} <
O wl
[ [a]
Zz D =
by P
G U 1 g
ED_ - 1 ] E
L,_LLJIM D=
ok [ 4 ©
OQ: - .
:)ﬁ r ] =
— (D'_
ET(IN [ %
7 o
[ — - N
EUJ = E
-~ }— —1 mo
S r 1 =
O—Llll 111 111} | P i1 o

0

A (3] (5] < n © ~ o (o2} o -~
— ~—

12
13
14
15

(s13)3W) Z 'HLd3A




o) [¢2]

14
15

T T T T T TT

1 00l

4

3

2

STRESS, SVP (bars)

—— rc

1

EFFECTIVE VERTICAL

| —— s

[ee] <»

(s1etow) Z ‘HLd3A

10
12
13
14
15 L

11

——1 000V

1 0001

TANGENT MODULUS, M (bars)

0l
l
wn
<~ Z—~
o2
=3
So
[s2]
5o
Ow
%0:
)
NoH
3%
i ul
ro
— oo
o
o
o
o

100
DILATOMETER MODULUS, ED (bars)

10




DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. D-4
IN-SITU SOIL TESTING, L.C. PAGE 1
JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton, Delaware FILE NO. IST-9863
LOCATION: As Planned
SNDG.BY : R. FAILMEZGER SNDG.DATE: 11-17-98
ANAL.BY : R. FAILMEZGER ANAL.DATE: 11-17-98
ANALYSIS PARAMETERS: LO RANGE =10.00 BARS ROD DIAM. = 3.57 CM BL.THICK. = 12.7 MM SU FACTOR =
SURF.ELEV. = 15.00 M LO GAGE 0 = 0.02 BARS FR.RED.DIA. = 4.80 CM BL.WIDTH = 94.9 MM PHI FACTOR =
WATER DEPTH = 9.30 M HI GAGE 0 = 0.15 BARS LIN.ROD WT. = 6.50 KGF/M DELTA-A = 0.25 BARS OCR FACTOR =
SP.GR.WATER = 1.000 CAL GAGE 0 = 0.00 BARS DELTA/PHI = 0.50 DELTA-B = 0.19 BARS M FACTOR =
MAX SU ID = 0.60 SU OPTION = MARCHETTI MIN PHI ID = 1.20 OCR OPTION= MARCHETTI KO0 FACTOR =
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 1.044 TSF = 14.51 PSI 1 M= 3.2808 FT
THRUST A B (o] DA DB ZMRNG ZMLO 2ZMHI ZMCAL PO Pl P2 uo GAMMA SvVP
(M) (KGF) (BAR) (BAR} (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (T/M3) (BAR)
% % & w ok e de ok W Wk dkkdrk Whkhh dkkww ddokrhk ko Fhokhoh drokdrokd dkdkdrowh Aok dedrdrded kel Aok gk b Wk vdedrdedh ddrdrdrdrdk ko ook
1.40 1100. 2.21 6.32 0.25 0.19 10.00 0.02 0.15 0.00 2.26 6.11 0.000 1.70 0.245
1.60 870. 1.87 5.24 0.25 0.19 10.00 0.02 0.15 0.00 1.95 5.03 0.000 1.70 0.278
1.80 960. 2.17 7.32 0.25 0.19 10.00 0.02 0.15 0.00 2.16 7.11 0.000 1.80 0.313
2.00 1510. 2.76 10.15 0.25 0.19 10.00 0.02 0.15 0.00 2.65 9.81 0.000 1.90 0.349
2.40 570. 0.31 3.18 0.25 0.19 10.00 0.02 0.15 0.00 0.42 2.97 0.000 1.70 0.420
2.60 430. 0.16 1.46 0.25 0.19 10.00 ©0.02 0.15 0.00 0.35 1.25 0.000 1.70 0.453
2.80 390. 0.42 2.36 0.25 0.19 10.00 0.02 0.15 0.00 0.57 2.15 0.000 1.70 0.486
3.00 340. 0.14 1.52 0.25 0.19 10.00 0.02 0.15 0.00 0.32 1.31 0.000 1.70 0.520
3.40 300. 0.03 0.57 0.25 0.19 10.00 0.02 0.15 0.00 0.25 0.36 0.000 1.50 0.583
3.60 310. 2.41 7.34 0.25 0.19 10.00 0.02 0.15 0.00 2.42 7.13 0.000 1.90 0.616
3.80 350. 0.54 2.17 0.25 0.19 10.00 0.02 0.15 0.00 0.71 1.96 0.000 1.60 0.650
4.00 360. 0.53 2.68 0.25 0.1%9 10.00 0.02 0.15 0.00 0.67 2.47 0.000 1.70 0.683
4.20 360. 0.49 1.89% 0.25 0.19 10.00 0.02 0.15 0.00 0.67 1.68 0.000 1.60 0.715
4.40 290. 1.45 3.43 0.25 0.19 10.00 ©0.02 0.15 0.00 1.60 3.22 0.000 1.70 0.747
4.60 260. 1.37 2.89 0.25 0.19 10.00 0.02 0.15 0.00 1.55 2.68 0.000 1.60 0.780
4.80 190. 1.30 2.45 0.25 0.19 10.00 0.02 0.15 0.00 1.43 2.24 0.000 1.60 0.811
5.00 160. 1.18 2.33 0.25 0.19 10.00 0.02 0.15 0.00 1.37 2.12 0.000 1.60 0.843
5.20 170. 1.37 2.41 0.25 0.19 10.00 0.02 0.15 0.00 1.57 2.20 0.000 1.60 0.874
5.40 170. 1.49 2.43 0.25 0.19 10.00 0.02 0.15 0.00 1.69 2.22 0.000 1.60 0.905
5.60 160. 1.33 2.17 0.25 0.19 10.00 0.02 0.15 0.00 1.54 1.96 0.000 1.60 0.937
5.80 190. 1.56 2.46 0.25 0.19 10.00 0.02 0.15 0.00 1.77 2.25 0.000 1.60 0.968
6.00 190. 1.77 2.1 0.25 0.19 10.00 0.02 0.15 0.00 1.97 2.50 0.000 1.60 1.000
6.20 180. 1.77 2.67 0.25 0.19 10.00 0.02 0.15 0.00 1.98 2.46 0.000 1.60 1.031
6.40 220. 1.76 2.70 0.25 0.19 10.00 0.02 0.15 0.00 1.96 2.49 0.000 1.60 1.062
6.60 250. 1.47 2.32 0.25 0.19 10.00 ©0.02 0.15 0.00 1.68 2.11 0.000 1.60 1.094
6.80 270. 2.12 3.22 0.25 0.19 10.00 0.02 0.15 0.00 2.32 3.01 0.000 1.60 1.125
7.00 330. 2.80 4.11 0.25 0.19 10.00 0.02 0.15 0.00 2.99 3.90 0.000 1.70 1.158
7.20 330. 2.78 4.09 0.25 0.19 10.00 ©0.02 0.15 0.00 2.97 3.88 0.000 1.70 1.191
7.40 320. 2.79 4.02 0.25 0.19 10.00 0.02 0.15 0.00 2.98 13.81 0.000 1.70 1.224
7.60 340. 3.06 4.36 0.25 0.19 10.00 0.02 0.15 0.00 3.25 4.15 0.000 1.70 1.258
7.80 360. 3.11 4.51 0.25 0.19 10.00 0.02 0.15 0.00 3.29 4.30 0.000 1.70 1.291
8.00 380. 3.27 4.87 0.25 0.19 10.00 ©0.02 0.15 0.00 3.44 4.66 0.000 1.70 1.324
8.20 390. 3.26 4.66 0.25 0.19 10.00 0.02 0.15 0.00 3.44 4.45 0.000 1.70 1.358
8.40 470. 2.82 7.17 0.25 0.19 10.00 0.02 0.15 0.00 2.85 6.96 0.000 1.80 1.392
8.60 470. 3.16 5.09 0.25 0.19 10.00 0.02 0.15 0.00 3.32 4.88 0.000 1.70 1.427
8.80 450. 3.52 5.81 0.25 0.1%9 10.00 0.02 0.15 0.00 3.66 5.60 0.000 1.70 1.460
9.00 460. 3.27 5.59 0.25 0.19 10.00 0.02 0.15 0.00 3.41 5.38 0.000 1.70 1.493
9.20 440. 3.11 4.79 0.25 ©0.19 10.00 0.02 0.15 0.00 3.28 4.58 0.000 1.70 1.527
9.40 430. 2.87 4.10 0.25 0.19 10.00 0.02 0.15 0.00 3.06 3.89 0.010 1.70 1.550
9.60 450. 3.52 4.96 0.25 0.19 10.00 0.02 0.15 0.00 3.70 4.75 0.029 1.70 1.564
9.80 480. 3.74 5.31 0.25 0.19 10.00 0.02 0.15 0.00 3.91 5.10 0.049 1.70 1.578
10.00 530. 3.21 5.31 0.25 0.19 10.00 0.02 0.15 0.00 3.36 5.10 0.069 1.70 1.591
10.20 1040. 1.80 7.51 0.25 0.19 10.00 ©0.02 0.15 0.00 1.77 7.30 0.088 1.80 1.606
10.40 1800. 2.71 11.70 0.25 0.19 10.00 0.02 0.15 0.00 2.52 11.3s6 0.108 1.90 1.623
10.60 1220. 2.29 4.67 0.25 0.1%9 10.00 0.02 0.15 0.00 2.42 4.46 0.128 1.70 1.639
10.80 800. 2.14 3.27 0.25 0.19 10.00 0.02 0.15 0.00 2.34 3.06 0.147 1.60 1.651
11.00 660. 1.83 3.14 0.25 0.19 10.00 0.02 0.15 0.00 2.02 2.93 0.167 1.60 1.663
11.20 670. 2.12 3.62 0.25 0.19 10.00 0.02 0.15 0.00 2.30 3.41 0.186 1.70 1.676
11.40 700. 2.56 3.67 0.25 0.1% 10.00 0.02 0.15 0.00 2.76 3.46 0.206 1.60 1.689
11.60 620. 2.11 3.64 0.25 0.19 10.00 0.02 0.15 0.00 2.29 3.43 0.226 1.70 1.701
11.80 910. 2.11 4.60 0.25 0.19 10.00 0.02 0.15 0.00 2.24 4.38% 0.245 1.70 1.715
12.00 900. 3.61 6.76 0.25 0.19 10.00 0.02 0.15 0.00 3.70 6.55 0.265 1.80 1.730
12.20 800. 4.05 6.71 0.25 0.19 10.00 0.02 0.15 0.00 4.17 6.50 0.285 1.80 1.745
12.40 530. 3.86 5.91 0.25 0.19 10.00 0.02 0.15 0.00 4.01 5.70 0.304 1.70 1.760
12.60 500. 3.39 5.82 0.25 0.1%9 10.00 0.02 0.15 0.00 3.52 5.61 0.324 1.70 1.774
(

END OF SOUNDING

INTERPRETED SOIL PARAMETERS ON NEXT PAGE)
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL)

IN-SITU SOIL TESTING, L.C.
JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton, Delaware

LOCATION: As Planned
SNDG.BY
ANAL.BY

R. FAILMEZGER
R. FAILMEZGER

ANALYSIS PARAMETERS:
SURF.ELEV.

WATER DEPTH

SP.GR.WATER
MAX SU ID
UNIT CONVERSIONS:

z

(M)

W e e

el sl el N T Ryt
NNV R OO0

ooo\oww\o\ommmmm\1qq\lqmmmmo\wmmmw&pnh»huuuummmmr—*p—tp—n

.40
.60
.80
.00

40

.60

80

.00
.40
.60
.80
.00

20

.40

60

.80
.00
.20
-40
.60

80

.00
.20
.40
.60
.80
.00
.20
.40
.60
.80
.00
.20
.40
.60
.80

00

.20

40
60

.80
.00
.20
.40
.60
.80
.00
.20
.40
.60
.80
.00
.20
.40
12.

60

KD

15.00
9.30

1.000

0.60

ID

M
M

uD

Wk ko o

9
7
[3
7
1
0
1
0
0
3
1
0
0
2
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
1
2
2
2
1
1
1
1
1
1
1
1
1
1
2
2

.21
.02
.92
.59
.00
.77
.18
.62
.44
.92
.09
.99
.94
.14
.98
.84
.63
.80
.87
.64
.82
.98
.92
.85
.54
.06
.58
.49
.43
.58
.55
.60
.53
.05
.32
.51
.28
.15
.97
.35
.45
.07
.04
.49
.40
.33
.11
.26
.51
.21
.16
.99
.23
.11
1.

80

END OF SOUNDING

OOOO!—‘OOOOOOWWOOOOOOOOD—‘OOOOOOOOOOOOOOOOOOOHHNHHOUNNO\NNHH

.71
.57
.28
.70
.10
.60
.74
.06
41
.95
.76
.66
.50
.01
.73
.50
.54
40
.31
.27
.27
.27
.24
.27
.26
.30
.31
.31
.28
.28
.31
.35
.29
.44
.47
.53
.58
.40
.27
.29
.31
.53
.30
.67
.89
.33
.49
.53
.28
.56
.08
83
.60
.46
.65

4]
0
0
0
0
0
4]
0
4]
4]
0
4]
4]
0
0
0
0
0
4]
0
0
4]
0
4]
4]
0
o]
0.
0
4]
o]
0
4]
0
0
4]
0
0
0
0
0
4]
0
0
o]
o]
0
0
0
0
0
4]
0
0
4]

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

LO RANGE
LO GAGE
HI GAGE
CAL GAGE
SU OPTION

1 BAR = 1.019 KGF/CM2

ED
(BAR)

LTS 22 *

134.
107.
172.
248.
89.
31.
55.
34.

164.
43.
62.
35.
56.
39.
26.
26.

18.
15.
17.
18.
17.
18.
15.
24.
32.
32.
29.
31.
35.
42.
35.
142.
54.
67.
68.
45.
29.
36.
41.
60.
192.
307.
71.
25.

39.
24.
40.
75.
99.
81.
59.
73.

=10.00 BARS
0 = 0.02 BARS
0 = 0.15 BARS
0 = 0.00 BARS
= MARCHETTI

Ko

o e e W

o w o N
o w o+

O 00O KFHOKH
oW oW
v W

>
o

AN BV U BT R U I BT U IV T T T BT BT BT T
D NONHONPOBREOVORODRONRE WO

OO0 0000000000000 O0O0OO0OO0O0 OO OO 0000000000000 O M
WNWWLRBEUOOTAUN VOGO O OGO G . . . L . f
N9 b 9 b0 wd N NWWw oWw oo

>
(=]

0.30

0.60

sU
(BAR)

L2222

OO OO0 00OOVO0OO0O0O0O0OO0O OO0 O

OO0 0O O0OO0 00O

o 0O o oo

.02

.16
.14
.17
.18
.16
.19
.22
.22
.21
.17
.26
.35
.34
.34
.38
.38
.40
.40

.38
.43
.39
.37
.33
.42
.45
.36

.22
.18
.21
.26

20

.41

ROD DIAM.
FR.RED.DIA.
LIN.ROD WT.
DELTA/PHI
MIN PHI ID
= 1.044 TSF
oD PHI

(BAR} (DEG)

e W v e e v o
33.4  40.7
26.2 38.9
28.9 38.8
48.0 41.1
22.3  37.1
17.2  34.6
14.7  32.7
13.8 31.9

6.7 23.7
13.1  29.4
13.7 29.4
13.8  29.1
13.4 23.0
38.7  30.9
65.5 34.8

= 3.57 CM
= 4.80 CM
= 6.50 KGF/M
= 0.50
1.20
14.51 PSI
SIGFF  PHIO
(BAR) (DEG)
e vr e o v e v e e A
0.40 37.7
0.45 36.0
0.51  36.0
0.58 38.7
0.67 34.7
0.71 32.1
0.75 30.2
0.79 29.5
0.86 21.1
0.97 27.3
1.02  27.4
1.06 27.2
1.94 22.2
2.43  30.7
2.55 34.7

SNDG. NO. D-4

PAGE 2

FILE NO.

IST-9863

SNDG.DATE: 11-17-98
ANAL.DATE: 11-17-98

BL.THICK. = 12.7 MM SU FACTOR =

BL.WIDTH = 94.9 MM PHI FACTOR =

DELTA-A = 0.25 BARS OCR FACTOR =

DELTA-B = 0.19 BARS M FACTOR =

OCR OPTION= MARCHETTI KO FACTOR =

M = 3.2808 FT
PC OCR M SOIL TYPE
(BAR) (BAR)

e e ok e e v e o LA A2 224 W ol ol e v ol e o o O e o
2.50 10.2 324. SANDY SILT
1.87 6.7 231. SANDY SILT
2.06 6.6 371. SILTY SAND
2.43 7.0 560. SILTY SAND
0.25 0.6 75. SAND
0.28 0.6 27. SILTY SAND
0.46 0.9 46. SILTY SAND
0.36 0.7 29. SILTY SAND
0.05 0.1 3. MUD
3.06 5.0 266. SILTY SAND
0.71 1.1 37. SANDY SILT
0.70 1.0 53. SILTY SAND
0.72 1.0 30. SANDY SILT
0.83 1.1 54. SILT
0.77 1.0 34. CLAYEY SILT
0.71 0.9 22. SILTY CLAY
0.61 0.7 22, SILTY CLAY
0.74 0.8 19. SILTY CLAY
0.82 0.9 15. CLAY
0.69 0.7 12. CLAY
0.84 0.9 14. CLAY
0.98 1.0 15. CLAY
0.97 0.9 14. CLAY
0.94 0.9 15. CLAY
0.72 0.7 13. CLAY
1.18 1.0 21. CLAY
1.72 1.5 35. CLAY
1.68 1.4 34. CLAY
1.66 1.4 30. CLAY
1.87 1.5 35. CLAY
1.89 1.5 38. CLAY
1.99 1.5 47. SILTY CLAY
1.97 1.4 38. CLAY
3.22 2.3 137. SANDY SILT
1.80 1.3 55. SILTY CLAY
2.07 1.4 73. SILTY CLAY
1.83 1.2 67. SILTY CLAY
1.71 1.1 42. SILTY CLAY
1.51 1.0 24. CLAY
2.01 1.3 37. CLAY
2.16 1.4 44 . CLAY
1.67 1.1 53. SILTY CLAY
1.56 1.0 163. SILTY SAND
1.63 1.0 261. SAND
0.94 0.6 60. CLAYEY SILT
0.87 0.5 21. CLAY
0.67 0.4 27. SILTY CLAY
0.81 0.5 33. SILTY CLAY
1.09 0.6 21. CLAY
0.78 0.5 34, SILTY CLAY
0.73 0.4 63. SILT
1.71 1.0 86. CLAYEY SILT
2.06 1.2 78. CLAYEY SILT
1.91 1.1 53. SILTY CLAY
1.51 0.8 62. CLAYEY SILT

H P e e

.00
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IN-SITU COEFFICIENT OF
LATERAL EARTH PRESSURE, Ko

Note: For angles < 320, triaxial ~ plane.
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IN-SITU SOIL TESTING; L.C. SOUNDING
PROJECT: Corps of Engineers Dredge Storage Area ENGINEER! E. Fa:lmezger v

LOCATION ‘Cécilton, Maryland | |
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Ground Surface;:El
Water Depth:

TANGENT MODULUS, M (bars)
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL) SNDG. NO. D-5

IN-SITU SOIL TESTING, L.C. PAGE 1
JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton, Delaware FILE NO. : IST-9863
LOCATION: As Planned ‘
SNDG.BY : R. FAILMEZGER SNDG.DATE: 11-17-98
ANAL.BY : R. FAILMEZGER ANAL.DATE: 11-17-98
ANALYSIS PARAMETERS: LO RANGE =10.00 BARS ROD DIAM. = 3.57 CM BL.THICK. = 12.7 MM SU FACTOR =
SURF.ELEV. = 15.00 M LO GAGE 0 = 0.02 BARS FR.RED.DIA. = 4.80 CM BL.WIDTH = 94.9 MM PHI FACTOR =
WATER DEPTH = 11.00 M HI GAGE 0 = 0.15 BARS LIN.ROD WT. = 6.50 KGF/M DELTA-A = 0.25 BARS OCR FACTOR =
SP.GR.WATER = 1.000 CAL GAGE 0 = 0.00 BARS DELTA/PHI = 0.50 DELTA-B = 0.18 BARS M FACTOR =
MAX SU ID = 0.60 SU OPTION = MARCHETTI MIN PHI ID = 1.20 OCR OPTION= MARCHETTI KO FACTOR =
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 1.044 TSF = 14.51 PSI 1 M= 3.2808 FT
VA THRUST A B C DA DB ZMRNG ZMLO ZMHI ZMCAL PO Pl P2 uo GAMMA Svp
(M) (KGF)  (BAR) (BAR) (BAR) (BAR} (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR) (T/M3) (BAR)

AW E2 222 dekhdh ddhhk wkkokk  hdohkk kkkkk drkdkdod hkdkd Hokkdkh ok ok dkdkh kwokkk ok kok Fhddehh ko kkokkoh ok

2.20 770. 1.31 3.71 0.25 0.18 10.00 0.02 0.15 0.00 1.44 3.51 0.000 1.70 0.385
2.40 430. 0.77 2.32 0.25 0.18 10.00 0.02 0.15 0.00 0.94 2.12 0.000 1.60 0.417
2.60 330. 0.73 3.09 0.25 0.18 10.00 0.02 0.15 0.00 0.86 2.89 0.000 1.70 0.450
2.90 250. 0.50 1.90 0.25 0.18 10.00 0.02 0.15 0.00 0.68 1.70 0.000 1.60 0.498
3.00 220. 0.34 1.57 0.25 0.18 10.00 0.02 0.15 0.00 0.53 1.37 0.000 1.60 0.514
3.20 190. 0.59 1.68 0.25 0.18 10.00 0.02 0.15 0.00 0.79 1.48 0.000 1.60 0.545
3.40 170. 0.58 1.70 0.25 0.18 10.00 0.02 0.15 0.00 0.78 1.50 0.000 1.60 0.577
3.60 170. 0.67 1.54 0.25 0.18 10.00 0.02 0.15 0.00 0.88 1.34 0.000 1.60 0.608
3.80 160. 0.80 1.67 0.25 0.18 10.00 ©0.02 0.15 0.00 1.01 1.47 0.000 1.60 0.640
4.00 180. 0.91 1.76 0.25 0.18 10.00 0.02 0.15 0.00 1.12 1.56 0.000 1.60 0.671
4.20 180. 1.24 2.23 0.25 0.18 10.00 0.02 0.15 o0.00 1.44 2.03 0.000 1.60 0.702
4.40 220. 1.30 2.06 0.25 0.18 10.00 0.02 0.15 0.00 1.51 1.86 0.000 1.60 0.734
4.60 260. 1.62 2.56 0.25 0.18 10.00 0.02 0.15 o0.00 1.82 2.36 0.000 1.60 0.765
4.80 230. 1.64 2.53 0.25 0.18 10.00 ©0.02 0.15 0.00 1.85 2.33 0.000 1.60 0.797
5.00 260. 2.06 3.54 0.25 0.18 10.00 0.02 0.15 0.00 2.24 3.34 0.000 1.70 0.829
5.20 270. 1.77 2.93 0.25 0.18 10.00 0.02 0.15 0.00 1.96 2.73 0.000 1.60 0.861
5.40 260. 1.63 2.74 0.25 0.18 10.00 0.02 0.15 0.00 1.83 2.54 0.000 1.60 0.893
5.60 290. 1.72 3.01 0.25 0.18 10.00 0.02 0.15 0.00 1.91 2.81 0.000 1.60 0.924
5.80 290. 1.82 3.20 0.25 0.18 10.00 0.02 0.15 0.00 2.00 3.00 0.000 1.60 0.956
6.00 310. 1.94 3.16 0.25 0.18 10.00 ©0.02 0.15 0.00 2.13 2.96 0.000 1.60 0.987
6.20 350. 2.29 3.59 0.25 0.18 10.00 0.02 0.15 0.00 2.48 3.39 0.000 1.70 1.019
6.40 360. 2.32 3.55 0.25 0.18 10.00 0.02 0.15 o0.00 2.51 3.35 0.000 1.70 1.053
6.60 370. 2.39 3.49 0.25 0.18 10.00 0.02 0.15 0.00 2.59 3.29 0.000 1.60 1.085
6.80 390. 2.61 3.86 0.25 0.18 10.00 0.02 0.15 0.00 2.80 3.66 0.000 1.70 1.118
7.00 430. 2.87 4.29 0.25 0.18 10.00 0.02 0.15 0.00 3.05 4.09 0.000 1.70 1.151
7.20 460. 2.79 4.16 0.25 0.18 10.00 0.02 0.15 o0.00 2.97 3.96 0.000 1.70 1.184
7.40 470. 2.84 4.38 0.25 0.18 10.00 0.02 0.15 0.00 3.01 4.18 0.000 1.70 1.218
7.60 480. 2.31 3.92 0.25 0.18 10.00 0.02 0.15 0.00 2.48 3.72 0.000 1.70 1.251
7.80 470. 2.76 4.31 0.25 0.18 10.00 0.02 0.15 0.00 2.93 4.11 0.000 1.70 1.284
8.00 450. 3.09 4.65 0.25 0.18 10.00 0.02 0.15 0.00 3.26 4.45 0.000 1.70 1.318
8.20 440. 3.20 4.63 0.25 0.18 10.00 0.02 0.15 0.00 3.38 4.43 0.000 1.70 1.351
8.40 510. 2.91 4.38 0.25 0.18 10.00 0.02 0.15 0.00 3.09 4.18 0.000 1.70 1.385
8.60 450. 3.61 5.16 0.25 0.18 10.00 0.02 0.15 0.00 3.78 4.96 0.000 1.70 1.418
8.80 550. 3.24 5.05 0.25 0.18 10.00 0.02 0.15 0.00 3.40 4.85 0.000 1.70 1.451
9.00 600. 3.25 5.24 0.25 0.18 10.00 0.02 0.15 0.00 3.40 5.04 0.000 1.70 1.485
9.20 610. 3.42 5.14 0.25 0.18 10.00 ©0.02 0.15 0.00 3.59 4.94 0.000 1.70 1.518
9.40 590. 3.31 4.73 0.25 0.18 10.00 0.02 0.15 0.00 3.49 4.53 0.000 1.70 1.551
9.60 580. 3.57 5.12 0.25 0.18 10.00 0.02 0.15 0.00 3.74 4.92 0.000 1.70 1.585
9.80 570. 3.89 5.37 0.25 0.18 10.00 0.02 0.15 0.00 4.07 5.17 0.000 1.70 1.618
10.00 600. 4.13 5.74 0.25 0.18 10.00 0.02 0.15 0.00 4.30 5.54 0.000 1.70 1.651
10.20 640. 3.87 5.53 0.25 0.18 10.00 0.02 0.15 0.00 4.04 5.33 0.000 1.70 1.685
10.40 950. 3.11 10.65 0.25 0.18 10.00 0.02 0.15 0.00 2.99 10.32 0.000 1.90 1.720
10.60 1030. 2.85 6.89 0.25 0.18 10.00 0.02 0.15 0.00 2.90 6.69 0.000 1.80 1.756
(

END OF SOUNDING INTERPRETED SOIL PARAMETERS ON NEXT PAGE)
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL)

IN-SITU SOIL TESTING, L.C.

JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton, Delaware
LOCATION: As Planned
SNDG.BY : R. FAILMEZGER
ANAL.BY : R. FAILMEZGER
ANALYSIS PARAMETERS: LO RANGE =10.00 BARS ROD DIAM. = 3.57 CM
SURF.ELEV. = 15.00 M LO GAGE 0 = 0.02 BARS FR.RED.DIA. = 4.80 CM
WATER DEPTH = 11.00 M HI GAGE 0 = 0.15 BARS LIN.ROD WT. = 6.50 KGF/M
SP.GR.WATER = 1.000 CAL GAGE 0 = 0.00 BARS DELTA/PHI = 0.50
MAX SU ID = 0.60 SU OPTION = MARCHETTI MIN PHI ID = 1.20
UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 1.044 TSF = 14.51 PSI
4 KD ID uD ED KO SuU QD PHI SIGFF PHIO
(M) (BAR) (BAR) (BAR) (DEG) (BAR) (DEG)
LA 2 2 2] drddrkh Wokrkkk Ak hhd Wbk W ook LA A8 X W Wi LA S 2 2] o i o i
2.20 3.74 1.43 0.00 72. 0.65 25.3 37.5 0.62 35.0
2.40 2.26 1.25 0.00 41. 0.57 14.5 33.4 0.65 30.7
2.60 1.92 2.35 0.00 70. 0.59 11.2 30.9 0.68 28.1
2.90 1.37 1.49 0.00 35. 0.58 8.9 28.4 0.74 25.7
3.00 1.03 1.58 0.00 29. 0.56 8.4 27.7 0.75 25.0
3.20 1.44 0.88 0.00 24. 0.38
3.40 1.34 0.93 0.00 25. 0.35
3.60 1.44 0.53 0.00 16. 0.38 0.09
3.80 1.58 0.46 0.00 16. 0.42 0.10
4.00 1.67 0.3%9 0.00 15. 0.45 0.12
4.20 2.05 0.41 0.00 20. 0.56 0.16
4.40 2.06 0.23 0.00 12. 0.56 0.17
4.60 2.38 0.29 0.00 19. 0.64 0.21
4.80 2.32 0.26 0.00 17. 0.63 0.21
5.00 2.70 0.49 0.00 38. 0.72 0.27
5.20 2.28 0.39 0.00 27. 0.62 0.22
5.40 2.05 0.39 o0.00 25. 0.56 0.20
5.60 2.06 0.47 0.00 31. 0.56 0.21
5.80 2.10 0.50 0.00 35. 0.57 0.22
6.00 2.16 0.39 0.00 29. 0.59 0.24
6.20 2.43 0.37 0.00 32. 0.65 0.29
6.40 2.38 0.33 0.00 29. 0.64 0.29
6.60 2.38 0.27 0.00 24. 0.64 0.30
6.80 2.50 0.31 0.00 30. 0.67 0.33
7.00 2.65 0.34 0.00 36. 0.71 0.36
7.20 2.51 0.33 0.00 34. 0.67 0.35
7.40 2.48 0.39 0.00 40. 0.67 0.35
7.60 1.98 0.50 0.00 43. 0.54 0.27
7.80 2.28 0.40 0.00 41. 0.62 0.33
8.00 2.48 0.36 0.00 41. 0.67 0.38
8.20 2.50 0.31 0.00 36. 0.67 0.39
8.40 2.23 0.35 0.00 38. 0.60 0.35
8.60 2.67 0.31 0.00 41. 0.71 0.45
8.80 2.34 0.43 0.00 50. 0.63 0.39
9.00 2.29 0.48 0.00 57. 0.62 0.39
9.20 2.36 0.38 0.00 a7. 0.64 0.41
9.40 2.25 0.30 0.00 36. 0.61 0.40
9.60 2.36 0.31 0.00 41. 0.64 0.43
9.80 2.51 0.27 0.00 38. 0.67 0.47
10.00 2.60 0.29 0.00 43, 0.70 0.51
10.20 2.40 0.32 0.00 45, 0.65 0.46
10.40 1.74 2.45 0.00 254. 0.63 30.9 28.3 2.54 28.2
10.60 1.65 1.31 0.00 132. 0.60 34.3 29.0 2.61 2B.9

END OF SOUNDING
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' LOCATION: Cecilton, Maryland

f PROJECT: Cor‘ps of Engineers Dredge Storage Area

IN-SITU SOIL TESTING, L.C.
ENGINEER: R. Failmezger

SOUNDING DATE; 11-18-98
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL)

IN-SITU SOIL TESTING, L.C.

JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton,

LOCATION: As Planned -- Refusal at 9.5m

SNDG.BY : R. FAILMEZGER

ANAL.BY : R. FAILMEZGER

ANALYSIS PARARMETERS: LO RANGE =10.00 BARS ROD DIAM. =
SURF.ELEV. = 15.00 M LO GAGE 0 = 0.02 BARS FR.RED.DIA. =
WATER DEPTH = 6.30 M HI GAGE 0 = 0.15 BARS LIN.ROD WT. =
SP.GR.WATER = 1.000 CAL GAGE 0 = 0.00 BARS DELTA/PHI =
MAX SU ID = 0.60 SU OPTION = MARCHETTI MIN PHI ID =

UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 1.044 TSF = 14.
z THRUST A B C DA DB ZMRNG ZMLO 2ZMHI
(M) (KGF)  (BAR) (BARR) (BAR) (BAR) (BAR) (BAR) (BAR) (BAR)

dhdkh hdkk ko hhkdk khhkhhk Ahkhhh Ahhxh kA A AR hhrAh RhAAA Ak N NN

SNDG. NO. D-6
PAGE 1
Delaware FILE NO. IST-9863
SNDG.DATE: 11-17-98
ANAL.DATE: 11-17-98
3.57 CM BL.THICK. = 12.7 MM SU FACTOR =
4.80 CM BL.WIDTH = 94.9 MM PHI FACTOR =
6.50 KGF/M DELTA-A = 0.24 BARS OCR FACTOR =
0.50 DELTA-B = 0.19 BARS M FACTOR =
1.20 OCR OPTION= MARCHETTI K0 FACTOR =
51 PSI 1 M= 3.2808 FT
ZMCAL PO Pl P2 uo GAMMA Svp
(BAR) (BAR) (BAR) (BAR) (BAR)} (T/M3) (BAR)
LA R AR Fdehkdh hdrokohh ok ok FhIAAN hdkwrhohoh drddkdrdh
0.00 7.72 22.76 0.000 2.00 0.035
0.00 3.10 11.91 0.000 1.90 0.073
0.00 1.81 11.81 0.000 1.90 0.111
0.00 3.78 19.06 0.000 2.00 0.149
0.00 7.05 19.51 0.000 1.95 0.188
0.00 3.27 9.96 0.000 1.90 0.225
0.00 1.73 4.02 0.000 1.70 0.261
0.00 2.39 6.24 0.000 1.70 0.294
0.00 1.81 2.86 0.000 1.60 0.326
0.00 1.61 2.81 0.000 1.60 0.358
0.00 1.63 2.96 0.000 1.60 0.389
0.00 1.69 2.88 0.000 1.60 0.421
0.00 2.21 6.10 0.000 1.70 0.453
0.00 2.39 5.39 0.000 1.70 0.486
0.00 2.01 3.72 0.000 1.70 0.520
0.00 1.51 2.08 0.000 1.60 0.552
0.00 1.46 2.39 0.000 1.60 0.584
0.00 1.78 3.08 0.000 1.60 0.615
0.00 1.00 2.01 0.000 1.60 0.646
0.00 1.33 2.11 0.000 1.60 0.678
0.00 2.01 3.03 0.000 1.60 0.709
0.00 2.07 3.10 0.000 1.60 0.741
0.00 1.81 2.27 0.000 1.60 0.772
0.00 1.60 2.23 0.000 1.60 0.803
0.00 1.50 2.17 0.000 1.60 0.835
0.00 1.67 2.75 0.000 1.60 0.866
0.00 1.81 2.63 0.000 1.60 0.898
0.00 1.84 2.55 0.000 1.60 0.929
0.00 2.26 3.13 0.000 1.60 0.960
0.00 2.33 3.38 0.000 1.70 0.993
0.00 2.35 3.75 0.000 1.70 1.026
0.00 2.60 3.47 0.010 1.70 1.050
0.00 2.53 3.23 0.029 1.60 1.062
0.00 2.64 3.47 0.049 1.70 1.075
0.00 2.65 3.81 0.069 1.70 1.089
0.00 2.82 4.11 0.088 1.70 1.103
0.00 2.79 4.27 0.108 1.70 1.116
0.00 3.22 4.67 0.128 1.70 1.130
0.00 3.33 4.74 0.147 1.70 1.144
0.00 2.23 6.27 0.167 1.80 1.159
0.00 2.67 4.01 0.186 1.70 1.173
0.00 3.26 4.23 0.206 1.70 1.187
0.00 3.35 4.30 0.226 1.70 1.201
0.00 3.62 4.65 0.245 1.70 1.215
0.00 2.71 3.64 0.265 1.70 1.228
0.00 2.70 3.94 0.285 1.70 1.242
0.00 3.04 4.31 0.304 1.70 1.256

0.20 1780. 8.22 23.10 0.24 0.19 10.00 0.02 0.15
0.40 2290. 3.30 12.25 0.24 0.19 10.00 0.02 0.15
0.60 1840. 2.07 12.15 0.24 0.19 10.00 0.02 0.15
0.80 1400. 4.29 19.40 0.24 0.19 10.00 0.02 0.15
1.00 2380. 7.42 19.85 0.24 0.19 10.00 0.02 0.15
1.20 1530. 3.37 10.30 0.24 0.19 10.00 0.02 0.15
1.40 860. 1.62 4.23 0.24 0.19 10.00 0.02 0.15
1.60 590. 2.35 6.45 0.24 0.19 10.00 0.02 0.15
1.80 430. 1.64 3.07 0.24 0.19 10.00 0.02 0.15
2.00 320. 1.45 3.02 0.24 0.19 10.00 0.02 0.15
2.20 300. 1.47 3.17 0.24 0.19 10.00 0.02 0.15
2.40 290. 1.53 3.09 0.24 0.19 10.00 0.02 0.15
2.60 550. 2.18 6.31 0.24 0.19 10.00 0.02 0.15
2.80 730. 2.31 5.60 0.24 0.19 10.00 0.02 0.15
3.00 470. 1.87 3.93 0.24 0.19 10.00 0.02 0.15
3.20 220. 1.32 2.29 0.24 0.19 10.00 0.02 0.15
3.40 170. 1.28 2.60 0.24 0.19 10.00 0.02 0.15
3.60 190. 1.62 3.29 0.24 0.19 10.00 0.02 0.15
3.80 170. 0.83 2.22 0.24 0.19 10.00 0.02 0.15
4.00 190. 1.15 2.32 0.24 0.19 10.00 0.02 0.15
4.20 210. 1.84 3.24 0.24 0.19 10.00 0.02 0.15
4.40 230. 1.90 3.31 0.24 0.19 10.00 0.02 0.15
4.60 210. 1.61 2.48 0.24 0.19 10.00 0.02 0.15
4.80 270. 1.41 2.44 0.24 0.19 10.00 0.02 0.15
5.00 190. 1.31 2.38 0.24 0.19 10.00 0.02 0.15
5.20 190. 1.50 2.96 0.24 0.19 10.00 0.02 0.15
5.40 190. 1.63 2.84 0.24 0.19 10.00 0.02 0.15
5.60 200. 1.65 2.76 0.24 0.19 10.00 0.02 0.15
5.80 250. 2.08 3.34 0.24 0.19 10.00 0.02 0.15
6.00 280. 2.16 3.59 0.24 0.19 10.00 0.02 0.15
6.20 310. 2.20 3.96 0.24 0.19 10.00 0.02 0.15
6.40 280. 2.42 3.68 0.24 0.19 10.00 0.02 0.15
6.60 250. 2.34 3.44 0.24 0.19 10.00 0.02 0.15
6.80 280. 2.46 3.68 0.24 0.19 10.00 0.02 0.15
7.00 340. 2.49 4.02 0.24 0.19 10.00 0.02 0.15
7.20 370. 2.66 4.32 0.24 0.19 10.00 0.02 0.15
7.40 400. 2.64 4.48 0.24 0.19 10.00 0.02 0.15
7.60 430. 3.07 4.88 0.24 0.19 10.00 0.02 0.15
7.80 430. 3.18 4.95 0.24 0.19 10.00 0.02 0.15
8.00 450. 2.20 6.48 0.24 0.19 10.00 0.02 0.15
8.20 560. 2.51 4.22 0.24 0.19 10.00 0.02 0.15
8.40 410. 3.09 4.44 0.24 0.19 10.00 0.02 0.15
8.60 400. 3.18 4.51 0.24 0.19 10.00 0.02 0.15
8.80 420. 3.45 4.86 0.24 0.19 10.00 0.02 0.15
9.00 410. 2.53 3.85 0.24 0.19 10.00 0.02 0.15
9.20 410. 2.54 4.15 0.24 0.19 10.00 0.02 0.15
9.40 770. 2.88 4.52 0.24 0.19 10.00 0.02 0.15
END OF SOUNDING (INTERPRETED SOIL PARAMETERS ON NEXT PAGE)
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DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL)

IN-SITU SOIL TESTING, L.C.

JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton, Delaware
LOCATION: As Planned -- Refusal at 9.5m

SNDG.BY : R. FAILMEZGER

ANAL.BY : R. FAILME2ZGER

ANALYSIS PARAMETERS : LO RANGE =10.00 BARS ROD DIAM. = 3.57 CM
SURF.ELEV. = 15.00 M LO GAGE 0 = 0.02 BARS FR.RED.DIA. = 4.80 CM
WATER DEPTH = 6.30 M HI GAGE 0 = 0.15 BARS LIN.ROD WT. = 6.50 KGF/M
SP.GR.WATER = 1.000 CAL GAGE 0 = 0.00 BARS DELTA/PHI = 0.50
MAX SU ID = 0.60 SU OPTION = MARCHETTI MIN PHI ID = 1.20

UNIT CONVERSIONS: 1 BAR = 1.019 KGF/CM2 = 1.044 TSF = 14.51 PSI

A KD 1D uD ED KO su QD PHI SIGFF  PHIO
(M) (BAR) (BAR) (BAR) (DEG) (BAR) (DEG)

*kodk R Whdkh hkkkk hhrdh koo &k ke LA 22 2 LA 222" LE 2 2 2 LA 22 22 Wk ok W

END OF SOUNDING

0.20 220.69 1.95 0.00 522.

0.40 42.31 2.84 0.00 306.

0.60 16.41 5.51 0.00 347. 1.51 63.6 48.7 0.19 45.
0.80 25.41 4.04 0.00 530. 3.14 36.8 41.2 0.25 37.
1.00 37.56¢ 1.77 0.00 432. 4.61 59.1 40.9 0.31 37.
1.20 14.52 2.04 0.00 232. 1.81 44.9 41.7 0.38 38.
1.40 6.64 1.32 0.00 79. 0.94 26.8 39.6 0.43 36.
1.60 8.12 1.61 0.00 134. 1.25 14.2 34.2 0.46 30.
1.80 5.54 0.58 0.00 36. 1.25 0.26

2.00 4.51 0.74 0.00 42. 1.08

2.20 4.18 0.82 0.00 46. 1.02

2.40 4.03 0.70 0.00 41. 0.99

2.60 4.89 1.75 0.00 135. 0.91 14.3 32.0 0.69 29.
2.80 4.91 1.26 0.00 104. 0.87 20.3 34.0 0.76 31.
3.00 3.86 0.85 0.00 59. 0.96

3.20 2.7¢4 0.37 0.00 20. 0.73 0.18

3.40 2.49 0.64 0.00 32. 0.67

3.60 2.89 0.73 0.00 45. 0.76

3.80 1.55 1.01 0.00 35. 0.42

4.00 1.97 0.58 0.00 27. 0.54 0.15

4.20 2.84 0.51 0.00 35. 0.75 0.24

4.40 2.80 0.50 0.00 36. 0.74 0.25

4.60 2.34 0.26 0.00 16. 0.63 0.21

4.80 1.99 0.39 0.00 22. 0.54 0.18

5.00 1.79 0.45 0.00 23. 0.49 0.16

5.20 1.93 0.65 0.00 38. 0.52

5.40 2.02 0.45 0.00 28. 0.55 0.20

5.60 1.98 0.39 0.00 25. 0.54 0.20

5.80 2.35 0.39 0.00 30. 0.64 0.26

6.00 2.35 0.45 0.00 36. 0.63 0.27

6.20 2.29 0.59 0.00 48. 0.62 0.27

6.40 2.47 0.34 0.00 30. 0.66 0.30

6.60 2.35 0.28 0.00 24 . 0.63 0.29

6.80 2.41 0.32 0.00 29. 0.65 0.30

7.00 2.37 0.45 0.00 40. 0.64 0.30

7.20 2.48 0.47 0.00 45. 0.67 0.32

7.40 2.40 0.55 0.00 51. 0.65 0.31

7.60 2.74 0.47 0.00 50. 0.73 0.37

7.80 2.78 0.44 0.00 49. 0.74 0.38

8.00 1.78 1.96 0.00 140. 0.71 14.2 25.1 1.65 24.
8.20 2.11 0.54 0.00 4a7. 0.57 0.28

8.40 2.58 0.32 0.00 34, 0.69 0.36

8.60 2.61 0.30 0.00 33. 0.70 0.37

8.80 2.78 0.30 0.00 36. 0.74 0.40

9.00 1.99 0.38 0.00 32. 0.54 0.27

9.20 1.95 0.51 0.00 43. 0.53 0.26

9.40 2.18 0.46 0.00 44. 0.59 0.31

oo e,

1

BL.THICK.
BL.WIDTH

DELTA-A
DELTA-B

OCR OPTION=
M = 3.2808 FT

PC
(BAR)

LE 222

[

.92
.55
.22
.25
-54
.02
.60
.27
.23
.25
.16
.19
.45
.90
.82
.09
.43
.66
.22
.25
.99
.80
.70
.82
.91
.91
.24
.27
.27
.46
37
.44
.42
.54
.49
.84
.92
.17
.28
.76
.81
.03
.22
.19
.43

-
(=]
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155.
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SNDG. NO. D-6

PAGE 2
FILE NO.

IST-9863

SNDG.DATE: 11-17-98
ANAL.DATE: 11-17-98

= 12.7 MM
94.9 MM
0.24 BARS OCR FACTOR =
= 0.19 BARS M FACTOR =
MARCHETTI

M
(BAR)

W dedokok ok

2833,
1182.
1030.
1793.
1623.
662.
167.
308.
69.
70.
75.
65.
245.
188.
92.
23.
35.
S6.
30.
23.
43,
43.
16.
19.
20.
32.
24,
21.
31.
37.
48.
32.
25.
30.
41.
48.
53.
S59.
s8.
124.
42.
37.
37.
42,
28.
37.
41.

SU FACTOR =

PHI FACTOR =

KO0 FACTOR =

SOIL TYPE

W e e ke Yo e U W ek ke

SILTY SAND
SILTY SAND
SAND
SAND
SANDY SILT
SILTY SAND
SANDY SILT
SANDY SILT
SILTY CLAY
CLAYEY SILT
CLAYEY SILT
CLAYEY SILT
SANDY SILT
SANDY SILT
CLAYEY SILT
SILTY CLAY
CLAYEY SILT
CLAYEY SILT
SILT
SILTY CLAY
SILTY CLAY
SILTY CLAY
CLAY
SILTY CLAY
SILTY CLAY
CLAYEY SILT
SILTY CLAY
SILTY CLAY
SILTY CLAY
SILTY CLAY
SILTY CLAY
CLAY
CLAY
CLAY
SILTY CLAY
SILTY CLAY
SILTY CLAY
SILTY CLAY
SILTY CLAY
SILTY SAND
SILTY CLAY
CLAY
CLAY
CLAY
SILTY CLAY
SILTY CLAY
SILTY CLAY

BoR e e e

.00
.00

00

.00
.00
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DILATOMETER DATA LISTING & INTERPRETATION

IN-SITU SOIL TESTING, L.C.
JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton,

LOCATION: As Planned
SNDG.BY
ANAL.BY

ANALYSIS PARAMETERS:

SURF.ELEV. = 15.00
WATER DEPTH = 10.20
SP.GR.WATER = 1.000
MAX SU ID = 0.60
UNIT CONVERSIONS:
2 THRUST A
(M) (KGF)  (BAR)
LA R & 4 ER B & S LE S & & 3
0.20 770. 3.13
0.40 920. 1.97
0.60 670. 1.36
0.90 530. 1.24
1.00 450. 0.94
1.20 420. 0.73
1.40 360. 0.97
1.60 410. 0.58
1.80 410. 1.61
2.00 380. 0.84
2.20 360. 1.25
2.40 380. 1.32
2.60 290. 1.46
2.90 1480. 4.59
3.00 1450. 3.72
3.20 1350. 2.17
3.40 700. 1.78
3.60 430. 1.29
3.80 280. 0.96
4.00 190. 0.69
4.20 150. 0.58
4.40 200. 0.32
4.60 210. 1.91
4.80 400. 0.74
5.00 360. 1.53
5.20 480. 1.65
5.40 480. 1.86
5.60 460. 1.57
5.80 390. 1.76
6.00 440. 1.64
6.20 450. 1.62
6.40 630. 1.52
6.60 700. 1.02
6.80 560. 0.65
7.00 620. 0.54
7.20 540. 1.60
7.40 420. 2.29
7.60 660. 2.88
7.80 2280. 6.50
8.00 2920. 6.62
8.20 2280. 3.08
8.40 3340. 2.46
8.60 5240. 5.78
8.80 6000. 8.17
9.00 5680. 6.61
9.20 5320. 7.69
9.40 4890. 7.15
9.60 4890. 7.11
9.80 5180. 7.18
10.00 4610. 7.84
10.20 2010. 4.78
10.40 1080. 2.75
10.60 1320. 2.81

END OF SOUNDING

M
M

(B

* %

-
W W W wadbddwd o o

=
w0

[ 8]
NW O VR WN WO U W WW W W WNB HERHEBENDNBSWN

=

= BN NNNNNDNON R
OO OOWU WA e WD

R. FAILMEZGER
R. FAILMEZGER

LO RANGE
LO GAGE
HI GAGE
CAL GAGE
SU OPTION

0
0

0 =

=10.00 BARS
= 0.02 BARS
= 0.15 BARS
0.00 BARS
= MARCHETTI

1 BAR = 1.019 KGF/CM2

B C
AR} (BAR)

dhd kA AN

.35
.57
.62
.69
.02
.61
.42
.17
.16
.68
.52
.19
.14
.75
.20
.29
.32
.92
.04
.37
39
.37
.07
.08
.88
.78
.49
.41
.24
.67
.19
.51
18
.45
.68
.24
.49
.62
.55
.30
.20
.55
.45
.75
.30
.90
.80
.45
.10
.65
.00
.54
.30

DA DB
(BAR) (BAR)

* N

]
0
0
]
0
0
0
0
0
0
0.
]
0
0
0
0
0
0
0
0
0

0
0
0
0
0
]
0
0
0
]
0
0
0
0
]
0
0.
0
0
]
0
0
0
0
]
0
0
0
]
]
0
0
(

Khk Kk dkk

.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
.26 0.17
26 0.17

ROD DIAM.

FR.RED.DIA.
LIN.ROD WT.

DELTA/PHI
MIN PHI ID

1.044 TSF =

14

ZMRNG ZMLO ZMHI
(BAR) (BAR) (BAR)

dhkhkhk kdkkkhk Fhkkwk

10.
10.
10.
10.
10.
10.
10.

10

10.
10.
10.
10.
10.
10.

10

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

10

10.
10.

10

10.
10.
10.

10

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
.00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
.00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
.00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
.00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02
00 0.02

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15

15

.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15

15

.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
- .15
INTERPRETED SOIL PARAMETERS ON NEXT PAGE)

*kk

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

* %

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

hhkkkh hhkwkk KAk Ak A

2.94
1.90
1.46
1.23
1.05
0.85
.06
.66
.64
.96
.40
.49

N s DO
@ oo

W~ O ® -~ Wo WUl @ WwiE b Y
N e P oONWwAWON IR

.80

H U Uy owedHEHKHEENOOGD O O WU ©
NV OEA O R OAONEN GO R W N O
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NP 9NV NN WOOANWNHOOHFRERERHENEENFEEONOOORKRKRERNWRBARRPREOKRO M
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.82
2.70

(BASED ON THE 1988 DILATOMETER MANUAL)

-
N WWwwWwowd wwod o

o
w o

NV NNNNN B H N
OB WP VWO WBEIOoOU B W WA WWWWWWNKEWREMERERBRNS WO

o o

.03
.38
.43
.50
.83
.42
.23
.98
.97
.49
.33
.00
.95
.43
.88
.10
13
73
.85
.18
.20
.18
.88
.89
.69
.59
.30
.22
.05
.48
.00
.32
.99
.26
.49
.05
.30
.43
.23
.98
.01
.23
.13
.43
.98
.58
.48
.13
.78
.33
.68
.35
.98

SNDG. NO. D-7

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Tk hh

.000
.000
.000
.000
.000
.000
.000
.000
.000

000

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

000

.000
.000
.000
.000
.000
.000
.000

000

.000

000

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

000
000

.000
.000
.020
.039

PAGE 1
Delaware FILE NO. IST-9863
SNDG.DATE: 11-18-98
ANAL.DATE: 11-18-98
3.57 CM BL.THICK. = 12.7 MM SU FACTOR =
4 .80 CM BL.WIDTH = 94.9 MM PHI FACTOR =
6.50 KGF/M DELTA-A = 0.26 BARS OCR FACTOR =
0.50 DELTA-B = 0.17 BARS M FACTOR =
1.20 OCR OPTION= MARCHETTI KO FACTOR =
.51 PSI 1 M= 3.2808 FT
ZMCAL PO Pl P2 uo GAMMA SVp
(BAR}) (BAR) (BAR) (BAR) (BAR) (T/M3) (BAR)

hhkkkokh Hhkkhk

1.90 0.035
1.90 0.072
1.80 0.109
1.80 0.162
1.70 0.179
1.70 0.212
1.80 0.246
1.70 0.281
1.80 0.315
1.70 0.350
1.70 0.383
1.60 0.415
1.60 0.447
2.00 0.500
1.90 0.519
1.70 0.554
1.70 0.588
1.60 0.620
1.60 0.651
1.50 0.682
1.60 0.712
1.60 0.744
1.70 0.776
1.60 0.808
1.60 0.840
1.70 0.872
1.70 0.905
1.70 0.939
1.60 0.971
1.70 1.004
1.60 1.036
1.80 1.069
1.80 1.105
1.70 1.139
1.70 1.172
1.60 1.205
1.70 1.237
1.70 1.271
2.00 1.307
2.00 1.346
1.80 1.383
1.90 1.420
2.00 1.458
2.00 1.497
2.00 1.536
2.00 1.576
2.00 1.615
2.00 1.654
2.00 1.693
2.00 1.733
1.80 1.770
1.80 1.786
1.90 1.802

R

.00
.00
.00
.00
.00



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL)
IN-SITU SOIL TESTING, L.C.

JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton, Delaware
LOCATION: As Planned

R. FAILMEZGER
R. FAILMEZGER

SNDG.BY
ANAL.BY

ANALYSIS PARAMETERS:
15.00 M
10.20 M
1.000
0.60

SURF.ELEV. =
WATER DEPTH
SP.GR.WATER =
MAX SU ID =

UNIT CONVERSIONS:

Z KD ID

(M)

LA L]

0.20 83.91 3
0.40 26.30 3
0.60 13.43 2
0.90 7.61 4
1.00 5.86 2
1.20 4.00 3
1.40 4.30 2
1.60 2.36 5
1.80 5.22 2.
2.00 2.75 2
2.20 3.65 1
2.40 3.58 1
2.60 3.67 0
2.90 8.51 2
3.00 6.68 3
3.20 4.11 1
3.40 3.26 1
3.60 2.37 0
3.80 1.79 0
4.00 1.35 0
4.20 1.12 0
4.40 0.71 1
4.60 2.66 0
4.80 1.16 1
5.00 2.05 0
5.20 2.07 0
5.40 2.25 0
5.60 1.85 0
5.80 2.01 ©
6.00 1.79 0
6.20 1.74 0
6.40 1.48 2
6.60 0.97 3
6.80 0.68 3
7.00 0.59 2
7.20 1.48 0
7.40 1.97 0
7.60 2.36 0
7.80 4.64 2
8.00 4.65 2
8.20 2.27 1
8.40 1.50 5
8.60 3.54 3
8.80 4.95 2
9.00 3.90 3
9.20 4.47 2
9.40 4.05 2
9.60 3.97 2
9.80 3.87 2
10.00 4.14 2
10.20 2.68 1
10.40 1.57 1
10.60 1.48 2

END OF SOUNDING

.10
.41
.04
.29
.66
.04
.99
.01

63

.64
.38
.02
.80
.87
.01
.24
.16
.86
.58
.29
.50
.23
.88
.02
.56
.99
.62
.85
.57
.93
.66
.36
.65
.23
.59
.71
.76
.81
.34
.03
.24
.70
.48
.84
.00
.63
.75
.53
.78
.67
.25
.26
.73

OO0 0000000000 0000000000000 O0O0O000DO000O00O0OO0O0O00O00O0 0000000 O O

FhUh Kkkhk hkh ko

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

LO RANGE
LO GAGE
HI GAGE
CAL GAGE

SU OPTION
1.019 KGF/CM2

1 BAR =

ED
{BAR)

de e ek

31e6.
225.
103.
183.
97.
89.
110.
115.
150.
8s8.
67.
52.
46.
423.
361.
98.
77.
44.
24.

14.
23.
63.
33.
34.
62.
44 .
51.
38.
58.
42.
130.
136.
86.
62.
44 .
64.
84.
492,
442.
134.
420.
623.
729.
624.
643.
623.
575.
633.
665.
206.
122.

CO0O0O0O 0000000000000 O0O0CO0O0OO0O0OO0O0O0CO0O0O0O0O0O0O0O0O0O0O0OFRFOOODOOOOOCO K P W

L2222

.0
.67
.06
.8
.68
.7
.5
.94
.63
.7
.91
.92
.22
.99
.66
.84
.64
.4
.35

10.00 BARS
0.02 BARS
0.15 BARS
0.00 BARS
MARCHETTI

SuU
(BAR)

L2222

9

9

9

1

9

9 0.12
.09

(=]

.60
.71
.28

.56
.61
.50

.49
.47

57

4

.6
.52
.63
.60
.5
.57
.64

6

.5
.5

.47
.4
.45
.3
.54
.64
.81
.76
.48
.28

8

9

8
5

9

1
8
2

=1

QD

(BAR)

b

26.
19.
15.
13.
13.
10.
14.
10.
12.
10.

40.
42.
44.

21.
26.
22.
24.

66.
90.
80.
127.
187.
205.

200

181.
166.
167.
178.
153.
64 .
36.
46.

ROD DIAM.

FR.RED.DIA.
LIN.ROD WT.

DELTA/PHI
MIN PHI ID
.044 TSF =

PHI
(DEG)

ke 1222 2

44 .
41.
39.
38.
37.
34.
36
32.
33.
30.

HF W 0w ow o
OB D W PN OO

38.1

@

29.
30.
29.
30.

0N e ®
(=T PVRRV. I

35.
37.
37.
40.
42.
41.
42.
40.
40.
40.
40.
39.
33.
29.
31.

F U WO WS R E N W
W d W OW e 0O WO ONH WWn

H O o W

(=2 = = = i o I« B« B« 2~ I -

(=]

o e

NN NMNMDNDNOMNNMNNNNNODNODN

.57
.80
.50
.50
.20

.51 PSI

SIGFF
(BAR)

dede e e de K

.12
.18
.26
.29
.34
.39
.45
.48
.54
.58

0.80
.84
.90

.05

.59
.67
.70
.76

.07
.16
.22
.34
.43
.50
.56
.61
.66
.72
.80
.83
.75
.66
.74

M
cM
KGF/M

PHIO
(DEG)

LA 2 22

40.
37.
35.
34.
33.
30.
33.
29.
30.
27.

35.
36.
37.

22.

28.
29.
28.
29.

35.
36.
36.
40.
41.
41.
41.
40.
40.
40.
40.
39.
33.
29.
31.

® W HEKF OVUONWRN

[SRFS

H W oW
NN Wb WWwWwdNDDBdNOH®UKFEFOODOHKFODOOOHMOODOHFOODOOOK-KNFWUREFEFHEHORPRODODOORN B

W d OV W WO Y WY W VWO

BL.THICK.
BL.WIDTH
DELTA-A
DELTA-B
OCR OPTION=
3.2808 FT

PC
(BAR)

LA 22

.77
.16
.24
.92
.61
.89
.42
.64
.72
.26
.03
.15
.01
.31
.53
.26

81

.55
.37
.29
.80
.21
.34
.87
.92
.09
.83
.98
.85
.83
.44
.03
.97
.90
.75
.21
.65
.12
.88
.85
.75
.35
.50
.96
.30
.88
.88
.71
.67
.51
.53
.20

=
[=)]

NN WU WM W

-
o

HHEHNNNNNNREWFOPR WWHFOOODOHF OOHFOFEKFEKFEOKFREROODOIRMIDNINO®

SNDG. NO.
PAGE 2
FILE NO.

12.7 MM
94.9 MM

M

(BAR)

LA S 2R

1424.
768.
287.
414.
195.
152.
194.
143.
288.
118.
102.

77.
68.
997.
777.
159.
107.
46.
20.
8.
12.
19.
74.
28.
29.
57.
43,
44.
33.
50.
35.
110.
116.
73.
S3.
37.
S5.
88.

789.
140.
357.
997.
1372.
1050.
1146.
1058.
959.
1051.
1140.
249.
104.
215.

D-7

IST-9863

SNDG.DATE: 11-18-98
ANAL.DATE: 11-18-98

SU FACTOR =
PHI FACTOR =
0.26 BARS OCR FACTOR =
0.17 BARS M
MARCHETTI

FACTOR =
K0 FACTOR =

SOIL TYPE

Ik dh AR KKK AN

SILTY SAND
SAND
SILTY SAND
SAND
SILTY SAND
SILTY SAND
SILTY SAND
SAND
SILTY SAND
SILTY SAND
SANDY SILT
SILT
CLAYEY SILT
SILTY SAND
SILTY SAND
SANDY SILT
SILT
CLAYEY SILT
SILTY CLAY

MUD
SILTY CLAY
SANDY SILT
CLAYEY SILT

SILT
SILTY CLAY

SILT
CLAYEY SILT
CLAYEY SILT
SILTY CLAY

SILT
CLAYEY SILT
SILTY SAND

SAND
SILTY SAND
SILTY SAND
CLAYEY SILT
CLAYEY SILT
CLAYEY SILT
SILTY SAND
SILTY SAND
SANDY SILT

SAND

SAND
SILTY SAND
SILTY SAND
SILTY SAND
SILTY SAND
SILTY SAND
SILTY SAND
SILTY SAND
SANDY SILT
SANDY SILT
SILTY SAND

e

.00
.00
.00
.00
.00



ETER RESULTS

(s193aw) H1d43Q

15

~ e}

TTTTITTTTET

SAND

CLAY

I 114

N~

10.0

L1 § 111

13"
0

1

Illl

0.6
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1
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PO
P1

45

L

40

5
15 20 25 30 35
DMT READINGS, PO, P1 (bars)
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LQ ATIQN ?cllton Maryland

of Engineers Dredge Storage Area

IN-SITU SOILTESTING, L. |~ g6

ENGINEER‘

4

3

2

1

EFFECTIVE VERTICAL
STRESS, SVP (bars)

T A

«©

(s19yaW} Z ‘H1d3Q

»

o
—

12
13

11

14

15

00

ol

4

PRECONSOLIDATION

3
PRESSURE, Pc (bars)

0

1000
DILATOMETER MODULUS, ED (bars)

100

10

l

TANGENT MODULUS, M (bars)




DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL)

IN-SITU SOIL TESTING, L.C.
JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton,

LOCATION: As Planned
SNDG.BY
ANAL.BY

ANALYSIS PARAMETERS:
SURF.ELEV. = 15.00
WATER DEPTH = 11.00
SP.GR.WATER = 1.000
MAX SU ID = 0.60

UNIT CONVERSIONS:

Z THRUST A
(M) (KGF) (BAR)

ok k L2222 2 L2222

0.20 630. 1.44
0.40 700. 1.06
0.60 500. 0.74
0.80 560. 1.40
1.00 560. 1.14
1.20 560. 1.29
1.40 670. 3.09
1.60 850. 2.40
1.80 780. 3.63
2.00 560. 2.43
2.20 350. 1.83
2.40 270. 1.66
2.60 230. 1.46
2.80 210. 1.33
3.00 220. 1.36
3.20 180. 1.44
3.40 170. 1.38
3.60 250. 0.91
3.80 230. 0.76
4.00 200. 0.75
4.20 280. 0.73
4.40 380. 0.46
4.60 520. 0.90
4.80 490. 0.73
5.00 430. 0.55
5.20 450. 0.28
5.40 410. 0.25
5.60 380. 0.66
5.80 360. 0.73
6.00 370. 0.68
6.20 420. 0.58
6.40 370. 0.69
6.60 390. 0.68
6.80 370. 1.09
7.00 400. 2.09
7.20 220. 2.68
7.40 230. 2.86
7.60 250. 2.80
7.80 340. 3.45
8.00 370. 3.45
8.20 460. 3.66
8.40 550. 3.44
8.60 500. 3.30
8.80 450. 3.28
9.00 470. 3.19
9.20 490. 3.36
9.40 500. 3.74
9.60 520. 3.76
9.80 580. 2.89
10.00 670. 2.08
10.20 560. 3.10
10.40 550. 3.74
10.60 520. 4.01

END OF SOUNDING

R. FAILMEZGER
R. FAILMEZGER

mmmuhunu-.b.b.h.bmm-bm»b.b.buwwwNwwuw»—auuww»—tl—‘r—*NwMNNNwwmmmthmwmm

LO RANGE

LO GAGE 0
HI
CAL GAGE 0
SU OPTION
1 BAR

(BAR)

hkdkh dekkdok

.61
.26

39

.16
.43
.82
.97
.68
.41

08

.64
.26

86

.48
.46
.59
.42
.28
.72
.63
.66
.62
.62
.88
.48
.32
.31
.14
.44
.29
.83

78

.94
.55
.22
.02
.11
.07
.11
.96
.36
.60
.84
.71
.56
.88
.15
.24
.66
.42
.16
.47
.59

DA DB
(BAR)

ek deded  ded ook ok

[+]
0
0
[+]
0
0
0
0
0
[+]
0
0
[+]
0.
0
0
o]
[¢]
0
0
0
0
0
0
0
0
[+]

0
0
0
[¢]
0
0
[+]
0
0
0
0
[¢]
[+]
0.
0
0
0
0
0
0
0
0
0
0
0
0
(

=10.00 BARS ROD DIAM.
= 0.02 BARS FR.RED.DIA.
= 0.15 BARS LIN.ROD WT.
= 0.00 BARS DELTA/PHI

= MARCHETTI  MIN PHI ID

(BAR) (BAR)

.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00
.27 0.15 10.00

.27 0.15 10.00
INTERPRETED SOIL P.

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

1.019 KGF/CM2 = 1.044 TSF

ZMRNG ZMLO
(BAR)

dkdkd  dkok ok ke

.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02

02

.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

ZMHI
(BAR)

hkEhK HhkohANh

.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
ARAMETERS ON NEXT PAGE)

.57
.80
.50 KGF/M
.50
.20

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Delaware

™
CM

ZMCAL
(BAR)

00

.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00

00
00

.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00

BW W WWWW WWwWWWW W WWNNHFOOOOO0OO0OOO0OO0OOHF,OOOOKRHHEHKMEKMERREBRNNWN WRRRO M H

(BAR)

.45
.07
.93
.43
.25
.33
.12
.36
.66
.57
.01
.85
.66
.54
.58
.65
.60

11

.98
.98
.95
.62
.03
.84
.67
.50
.37
.81
.92

82

.74
.86
.84
.24
.30
.88
.07
.01
.59
.65
.80

60

.49
.48
.39
.55
.94
.96
.07
.28
.27
.92
.20

U'\U'!AbL'JbbmAbAb-h»bbbmmihU'\WWNNWNNNNNNNHWNNNHI—‘HNNNNNNNthQOthmm

.44
.09
.22
.99
.26
.65
.80
.51
.24
.91
.47
.09
.69
.31
.29
.42
.25
.11
.55
.46

49

.45
.45
.71
.31
.15
.14
.97
.27
.12
.66
.61

77

.38
.05
.85
.94
.90
.94
.79
.19
.43
.67
.54
.39
.71
.98
.07
.49
.25
.99
.30
.42

OOQOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

BL.THICK. = 12.7 MM

BL.WIDTH = 94.9 MM
DELTA-A = 0.27 BARS
DELTA-B = 0.15 BARS
OCR OPTION= MARCHETTI

1 M= 3.2808 FT
P2

(BAR) (BAR) (BAR)

wh Ik hhkhhd hkkkon e R R kg

.000
.000
.000

000

.000
.000
.000
.000
.000
.000
.000
.000

000

.000
.000
.000
.000
.000
.000
.000
.000

.000
.000

000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000
.000
.000
.000
.000

SNDG. NO. D-8
PAGE 1
FILE NO.

IST-9863

SNDG.DATE: 11-18-98
ANAL.DATE: 11-18-98

SU FACTOR =
PHI FACTOR =
OCR FACTOR =
M FACTOR =
KO0 FACTOR =

GAMMA SVP
(T/M3) (BAR)

IHRIIN Aok N

1.80 0.035
1.80 0.070
1.60 0.104
1.80 0.137
1.80 0.172
1.80 0.208
1.80 0.243
1.90 0.279
1.80 0.316
1.70 0.350
1.70 0.383
1.60 0.416
1.60 0.447
1.60 0.479
1.60 0.510
1.60 0.541
1.60 0.573
1.60 0.604
1.60 0.636
1.60 0.667
1.60 0.698
1.70 0.731
1.70 0.764
1.70 0.798
1.70 0.831
1.60 0.863
1.70 0.896
1.70 0.929
1.60 0.961
1.70 0.994
1.70 1.027
1.70 1.061
1.70 1.094
1.60 1.126
1.60 1.158
1.70 1.190
1.70 1.223
1.70 1.257
1.80 1.291
1.70 1.325
1.80 1.360
1.70 1.394
1.70 1.428
1.70 1.461
1.70 1.494
1.70 1.528
1.70 1.561
1.70 1.594
1.70 1.628
1.70 1.661
1.70 1.694
1.70 1.728
1.70 1.761

R R e

.00
.00
.00
.00
.00



DILATOMETER DATA LISTING & INTERPRETATION (BASED ON THE 1988 DILATOMETER MANUAL)

IN-SITU SOIL TESTING, L.C.
JOB FILE: Corps of Engineering Dredge Storage Area -- Cecilton, Delaware

LOCATION: As Planned
SNDG.BY
ANAL.BY

R. FAILMEZGER
R. FAILMEZGER

ANALYSIS PARAMETERS :
SURF.ELEV.
WATER DEPTH
SP.GR.WATER
MAX SU ID

UNIT CONVERSIONS:

Z

(M)

*okdh K

\n\o\o\o\ommmmm\:\:\lqqmmmmmmmmmm»A»h»wwwwwNNNNNHHHHHoooo

20

.40
.60
.80
.00
.20

40

.60
.80
.00
.20
.40
.60
.80
.00
.20
.40
.60
.80
.00
.20
.40
.60
.80
.00
.20
.40
.60
.80
.00
.20

40

.60

80

.00
.20
.40
.60
.80
.00
.20
.40
.60
.80
.00
.20
.40
.60
.80
10.
10.
10.
10.

00
20
40
60

KD

15.00 M
11.00 M

1.000
0.60

ID

UD

Fokkddk ckdokkdk koo

41.
15.

50
23

8.95

.

NNEFEEHEENNNNNNNNMNNNNNNNONEFEFEOOQOOOOOOOKRHOR R M RHBEBENILWWWIWEWMIH ©

.46
.23
.42
.82
.44
.60
.34
.24

45
71

.23
.09
.05
.79
.84
.55
.46
.37
.85
.35
.06
.81
.58
.41

87

.95
.83
.72

81

.17
.10
.99

42

.51
-39
.78
.75
.79
.58
.45
.38
.27
.33
.52

48
89

.37
.93
.27
.39

END OF SOUNDING

OO0 0000000000000 O0QOKFNNNNRERNNKEWWNNODOOOOODOOOOOOHMUINIEKWNWMH® W

.43
.69
.39
.18
.42
.23
.50
.61
.25
.91
.73
.67
.62
.50
.45
.46
.41
.90
.58
.49
.56
.93
.33
.40
.91
.30
.53
68
.48
80
.60
.05
.31
73
.32
33
.28
.30
.66
31
.63
.51
.34
.30
.29
.32
.26
.28
.46
.42
.53
.35
.29

OO0 0000000000000 O0O0ODVDO00000O0O0DO0OODO00OO0DO0O0O0O0O0O0OO0DO0OO0O0O00O0OO00O0O0

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

LO RANGE
LO GAGE
HI GAGE
CAL GAGE

o]
0
0

SU OPTION

1 BAR =

ED
(BAR)

"k okh kA

173.
174.
45.
158.
105.
150.
163.
214.
159.
81.
51.
43.
36.
27.
25.
27.
23.
3s5.
20.
17.
19.
63.
84.
99.
21.
23.
926.
75.
47.
80.
67.
61.
67.
74.
26.
34.
30.
31.
82,
40.
83.
63.
41.
37.
35.
40.
36.
39.
49.
34.
60.
48.
42.

KO

de e e e ke

OOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOQOOOOOQOHHD—‘P—‘P—‘P—‘OF—‘D—‘P—‘D—‘

.66
.13
.40
.02
.95
.81
.20
.68
.51
.20
.07
.93
.83
.80
.80
.74
.50
.41

39

.36
.49
.52
.49
.49
.45
.45
.55
.58
.56

52

.57
.56
.63
.54
.65
.67
.65
.74
.73
.74
.69
.66
.64
.62
.63
.68
.67
.51
.36
.53
.62
.64

0.00 BARS
0.02 BARS
0.15 BARS
0.00 BARS
MARCHETTI
1.019 KGF/CM2

su
(BAR)

dedr e ke

[l R

o

(=2 =Nl ]

o

©C 000000 OO0 00O

.19
.19
.20
.19

.10
.10
.10

.25
.33
.36
.35

.43

.42

40

.40

39

.41
.46
.46

33

.23
.36
.45
.48

ROD DIAM.
FR.RED.DIA.
LIN.ROD WT.
DELTA/PHI
MIN PHI ID
= 1.044 TSF =
QD PHI
(BAR) (DEG)
v e ok ok LA R R & )
22.5 46.1
15.8 41.9
16.0 39.6
17.1 39.3
16.9 38.2
14.0 34.4
23.7 37.9
16.3 33.9
14.8 29.5
18.7 31.0
18.4 30.6
16.8 29.5
18.3 30.0
17.3 29.3
14.6 27.4
13.6 26.5
14.3 26.7
16.6 27.7
14.4 26.2
15.3 26.4
13.4 25.0

= 3.57 CM
= 4.80 CM
= 6.50 KGF/M
= 0.50
=1.20
14.51 PSI
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(BAR) (DEG)
v dr e e LA S 2 84
0.12 41.8
0.17 37.6
0.22 35.4
0.28 35.6
0.34 34.6
0.38 30.8
0.45 34.8
0.49 30.7
1.09 27.7
1.16 29.3
1.20 28.9
1.24 27.9
1.29 28.5
1.33 27.8
1.36 26.0
1.39 25.1
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1.50 26.5
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1.58 25.3
1.60 23.8

BL.THICK.
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M 3.2808 FT

PC OCR M
(BAR) (BAR)
e g A e dr 3 o Wk ek

666.

1.41 20.1 505.
0.95 9.1 107.
1.86 13.6 402.
1.20 7.0 231.
1.24 6.0 317.
5.77 23.7 445.
2.72 9.7 501.
6.29 19.9 419.
2.66 7.6 178.
1.72 4.5 93.
1.45 3.5 72.
1.17 2.6 53.
1.01 2.1 36
1.01 2.0 32.
1.05 1.9 34.
0.96 1.7 27.
0.53 0.9 29.
0.43 0.7 17.
0.41 0.6 14.
0.39 0.6 16.
0.69 0.9 54.
0.89 1.2 71.
0.80 1.0 85.
0.76 0.9 78.
0.66 0.8 19.
0.64 0.7 82.
0.98 1.0 64.
1.10 1.1 40.
1.05 1.1 68.
0.97 0.9 57.
1.13 1.1 52.
1.12 1.0 57.
1.48 1.3 63.
1.15 1.0 22.
1.61 1.3 35.
1.74 1.4 33.
1.66 1.3 32.
2.16 1.7 27.
2.18 1.6 47.
2.29 1.7 99.
2.08 1.5 71.
1.96 1.4 43.
1.92 1.3 38.
1.82 1.2 34.
1.93 1.3 40.
2.24 1.4 39.
2.23 1.4 41.
1.49 0.9 42.
0.93 0.6 28.
1.60 0.9 51.
2.11 1.2 47.
2.32 1.3 44 .

1

SNDG. NO. D-8

PAGE 2

FILE NO. IST-9863
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94.9 MM PHI FACTOR

0.27 BARS OCR
0.15 BARS M
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APPENDIX C

LABORATORY TEST RESULTS
BY OTHER



PEARCE CREEK DREDGED MATERIAL CONTAINMENT AREA

TABLE C-1: SUMMARY OF PREVIOUSLABORATORY TESTS!

Atterberg
Limits
Natural (ASTM D 4318) Triaxial Grain Size
Water Less Than Unconfir_]ed " (ASTM D 422)
Content No_. 200 Compressive cu cD
Test Sample (ASTM D Sieve USCS Dry Strength, qu
Boring Depth Visual 2216) | (ASTM D 1140) | Liquid | Plasticity | Classification | Density | (ASTM D 2487) uu (ASTM D 4767) Consolidation
Number (feet) Description % % Limit Index (ASTM D 2487) | (PCF) (KSF) (ASTM D 2850) c f fr Test Sieve | Hyd.
(KSF) (KSF), (degrees) (degrees) | (ASTM D 2435)
CSB-5A 8-10 | Dark gray fat CLAY,
some sand, trace mica, 45.8 80 65 33 CH 72.2 0.54 0.40 17.5 38.7 * *
trace organics
22-24 | Dark gray clayey SILT,
inorganic, trace sand, 55.5 97 79 40 MH 64.5 0.70 * *
trace mica, and organics
CSB-7A 34-36 | Dark gray clayey SILT,
inorganic, trace mica, 35.7 99 53 22 MH 84.0 212 * * *
trace organics
CSB-8 14-16 | Dark gray clayey SILT,
inorganic, trace mica, 61.1 98 95 53 MH 62.1 0.84 * *
trace organics
CSB-8A 40-42 | Dark gray sSilty fat CLAY, 307 99 57 8 CH 88.1 1.20 16 34 N .
trace mica and organics
CSB-9 24-26 | Dark gray clayey SILT,
inorganic, trace mica, 36.4 99 56 23 MH 83.2 1.32 * *
trace organics
CSB-10A 8-10 | Tan/light gray lean CLAY,
some sand, trace mica, 20.0 79 39 20 CL 106.2 1.00 * *
trace organics
CSB-11 10-12 | Tanlean CLAY,
little sand, trace gravel, 24.0 83 28 8 CL 101.3 0.38 * * *
trace mica and organics
20-22 | Dark gray fat_CLAY, _ 593 9 78 a4 CH 635 0.60 0.40 16 36 N .
trace sand, mica, organics
CSB-13 16-18 | Tan/gray SILT/CLAY.
inorganic, lean, 231 68 26 5 ML/CL 101.8 0.42 * *
some sand, trace mica
CSB-14 14-16 | Dark gray clayey SILT, 0.40 15 34
inorganic, trace sand, 51.8 95 71 35 MH 67.6 0.50 * *
trace mica and organics

' This laboratory testing was performed by others during previous geotechnical evaluations of the Pearce Creek Containment Area. The data sources are referenced in the report titled “C& D Canal Dredged
Material Long Term Life Cycle Evaluation of Pearce Creek Dredged Material Containment Area,” by Duffield Associates, Incorporated, February 1999, and should be reviewed in the context of this report.

Duffield Associates, Inc.
W.O. 3769.GE

April 1999

Pane 1 of R

WORD\3769GE.C1SUM.DOC



PEARCE CREEK DREDGED MATERIAL CONTAINMENT AREA

TABLE C-1: SUMMARY OF PREVIOUSLABORATORY TESTS!

Atterberg
Limits
Natural (ASTM D 4318) _ Triaxial Grain Size
Water Less Than Unconflr_led ) (ASTM D 422)
Content No. 200 Compressive ™M CU D
Test Sample (ASTM D Sieve USCS Dry Strength, qu
Boring Depth Visual 2216) | (ASTM D 1140) | Liquid | Plasticity | Classification | Density | (ASTM D 2487) uu (ASTM D 4767) Consolidation
Number (feet) Description % % Limit Index (ASTM D 2487) (PCF) (KSF) (ASTM D 2850) c f f Test Sieve Hyd.
(KSF) (KSF), (degrees) (degrees) (ASTM D 2435)
CSB-15 12-14 | Gray fat CLAY,
trace sand, mica, 579 97 78 46 CH 65.8 0.34 * * *
trace organics
CSB-16 18-20 | Dark gray clayey SILT, 0.80 8 31
inorganic, trace mica, 42.6 99 62 26 MH 774 0.14 * *
trace organics
CSB-17 12-14 | Gray/brown SILT,
inorganic, trace sand, mica, 47.2 97 73 37 MH 70.3 0.23 * *
trace organics
CSB-18 | 68 | GrayinorganicSILT, 50.3 08 81 43 MH 62.6 0.31 * * *
trace sand, mica, organics

' This laboratory testing was performed by others during previous geotechnical evaluations of the Pearce Creek Containment Area. The data sources are referenced in the report titled “C&D Canal Dredged
Material Long Term Life Cycle Evaluation of Pearce Creek Dredged Material Containment Area,” by Duffield Associates, Incorporated, February 1999, and should be reviewed in the context of this report.

WORD\3769GE.C1SUM.DOC

Duffield Associates, Inc.

W.O. 3769.GE

April 1999
Pane 2 of 3




PEARCE CREEK DREDGED MATERIAL CONTAINMENT AREA

TABLE C-1: SUMMARY OF PREVIOUSLABORATORY TESTS!

Atterberg
Limits
Natural (ASTM D 4318) Triaxial Grain Size
Water Less Than Unconfir_]ed " (ASTM D 422)
Content No_. 200 Compressive Ccu cb
Test Sample (ASTM D Sieve USCS Dry Strength, qu
Boring Depth Visual 2216) | (ASTM D 1140) | Liquid | Plasticity | Classification | Density | (ASTM D 2487) uu (ASTM D 4767) Consolidation
Number (feet) Description % % Limit Index (ASTM D 2487) (PCF) (KSF) (ASTM D 2850) c f’ f Test Sieve Hyd.
(KSF) (KSF), (degrees) (degrees) (ASTM D 2435)
CSs1 13.1 | Dark gray lean CLAY, 76.1 OL 517 0.55
13.6 | organic, with sand 40.2 74.5 45 32 OL 78.8 0.53 * *
CSS-2 27.4 | Dark gray silty SAND, 33.1 SM 84.3
27.9 | someorganics 32.1 40 NP NP SM 85.8 * *
28.4 21.3 SM 93.4
CSS3 12.4 | Dark gray organic SILT 44.3 OH 73.2
12.9 44.0 90 56 26 OH 73.6 0.13 32 * *
13.4 46.1 OH 72.7
CSS4 12.7 | Dark gray organic SILT 40.8 OH 77.3
13.2 48.3 93.5 53 24 OH 70.4 0.79 * *
13.7 55.6 OH 64.8
CSS5 12.3 | Light gray/brown CLAY, 24.4 91 34 12 CL 101.3 * *
12.8 | lean, some organics 26.5 CL 96.4
CSS6 14.2 | Dark gray organic SILT 60.3 100 80 39 OH 62.3 * * *
14.7 64.0 OH 60.5 0.64
28.6 | Dark gray organic CLAY 67.5 96 85 49 OH 60.5 * *
29.1 | Lt.J/dk. gray clayey SILT, 237 ML 1006 0.25 31
Some organics
296 | Lignt gray clayey SILT, 183 ML 1116 127
Some organics
CSs7 12.4 | Dark gray organic CLAY 445 86 63 32 OH 75.0 * *
12.8 36.1 OH 81.8
13.3 36.9 OH 78.5 0.79

™ This laboratory testing was performed by others during previous geotechnical evaluations of the Pearce Creek Containment Area. The data sources are referenced in the report titled “C&D Cana Dredged
Material Long Term Life Cycle Evaluation of Pearce Creek Dredged Material Containment Area,” by Duffield Associates, Incorporated, February 1999, and should be reviewed in the context of this report.

WORD\3769GE.C1SUM.DOC

Duffield Associates, Inc.

W.O. 3769.GE

April 1999
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APPENDIX D

LABORATORY TEST RESULTS
DUFFIELD ASSOCIATES, INC.



PEARCE CREEK DREDGED MATERIAL CONTAINMENT AREA

TABLE D.1: LABORATORY TEST RESULTS SUMMARY

Atterberg
Limits
(ASTM D 4318) Triaxial ™ Grain Size U
Natural Less Than Unconfined —— (ASTM D 422)
Water No. 200 Compressive M cu
Test Sample Content Sieve USCS Dry Strength, qu uu c Direct
Boring Depth Visual (ASTM D 2216) | (ASTM D 1140) Liquid Plasticity | Classification Density | (ASTM D 2487) (ASTM (ASTM Shear ™ Consolidation ™
Number (feet) Description % % Limit Index (ASTM D 2487) | (PCF) (KSF) D 2850) | D 4767) (ASTM D 3080) Test Sieve Hyd.
(KSF) (KSF) C'(KSF) | f' | (ASTM D 2435)
TB-1 8-10 | Gray clayey SILT,
trace sand 56.8 96.5 MH * *
and organics
10- 12 | Gray and dark gray
clayey SILT, 39.2 92.7 59 26 MH 794 2.020 *
trace sand and organics
20- 22 | Dark gray and brown
clayey SILT, 49.8 91.0 54 23 MH 711 0.880 * *
trace sand, micaand
organics
38-40 | Gray S|I_ty fmeSAND, 176 290 M %
trace mica and organics
56 - 58 | Light brown
fine to medium SAND, 20.9 5.3 SP-SM *
trace silt and mica
TB-2 4-6 Dark gray clayey SILT,
trace fine sand, 494 93.6 71 32 MH 69.1 0.540 *
mica and organics
12-14 | Light-brown/gray
siity CLAY, trace sand, 274 91.1 39 15 CL 96.9 2.594 * *
mica and organics
16 - 18 | Brown/gray mottled % %
silty CLAY, trace sand 211 94.5 30 12 CL
24 - 26 | Brown/gray mottled
silty CLAY, some sand 223 605 L
40- 42 | Light gray fineto
medium SAND, trace 14.3 6.7 SP-SM *
gravel and silt
NOTE: 1. Seeaccompanying test data.

WORD\3769GE.D1SUM.DOC
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PEARCE CREEK DREDGED MATERIAL CONTAINMENT AREA

TABLE D.1: LABORATORY TEST RESULTS SUMMARY

Atterberg
Limits
(ASTM D 4318) Triaxial ™ Grain Size U
_ (ASTM D 422)
Natural Less Than Unconfined -
Water No. 200 Compressive ™M cy
Test Sample Content Sieve USCS Dry Strength, qu uu C Direct
Boring Depth Visual (ASTM D 2216) | (ASTM D 1140) Liquid Plasticity | Classification | Density | (ASTM D 2487) (ASTM (ASTM Shear ™ Consolidation ™
Number (feet) Description % % Limit Index (ASTM D 2487) | (PCF) (KSF) D 2850) | D 4767) (ASTM D 3080) Test Sieve | Hyd.
(KSF) (KSF) f C'(KSF) | f (ASTM D 2435)
TB-3 2-4 Brownfme_SAND, 143 390 M
some/and silt
4-6 Brown fine to coarse
SAND, some gravel 5.0 12.7 SM *
little silt
6-8 Dark gray clayey SILT,
some sand, trace mica 38.6 79.2 MH
and organics
16- 18 | Dark gray clayey SILT,
trace to little sand, trace 46.2 89.0 52 22 MH 72.0 1.390 0460 | 25° *
mica and organics
24 - 26 | Dark gray clayey SILT,
trace sand, trace mica, 50.2 89.0 58 23 MH 910 9° *
trace organics
32-34 | Dark gray clayey SILT,
trace sand, trace mica, 56.6 96.9 MH
trace organics
38-40 Varlco!ored fine SAND, 229 235 M %
some silt and clay
48 - 50 | Gray fineto medium %
SAND, trace silt 215 3.3 SP
64 - 66 | Gray fineto coarse
SAND, little gravel, 175 8.7 SW-SM *
trace silt
72 -74 | Gray fine SAND and
silty clay, trace mica, 31.8 48.8 SM 88.7 1.520
trace organics
NOTE: 1. Seeaccompanying test data.
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PEARCE CREEK DREDGED MATERIAL CONTAINMENT AREA

TABLE D.1: LABORATORY TEST RESULTS SUMMARY

Atterberg
Limits
(ASTM D 4318) Triaxial ™ Grain Size
Natural _ (ASTM D 422)
Water Less Than Unconfined -
Content No. 200 Compressive CU
Test Sample (ASTM D Sieve USCS Dry Strength, qu uu C Direct
Boring Depth Visual 2216) (ASTM D 1140) Liquid Plasticity | Classification Density | (ASTM D 2487) (ASTM (ASTM Shear ™ Consolidation ™
Number (feet) Description % % Limit Index | (ASTM D 2487) | (PCF) (KSF) D 2850) | D 4767) (ASTM D 3080) Test Sieve | Hyd.
(KSF) (KSF) C' (KSF) f’ (ASTM D 2435)
TB-4 4-6 Dark gray mottled
clayey SILT, little sand, 44.5 89.3
trace organics
8-10 | Dark gray mottled
clayey SILT, little sand, 18.10 41.89
trace organics with sand
lenses
14- 16 I_Dark gray clayey SIL'I_', 335 888
little sand, trace organics
16 - 18 | Dark and light gray
I‘?' ayey SILT, traceto 342 89.2 40 12 ML 84.2 1.330 0450 | 23° * *
ittle sand, trace mica
and organics
20- 22 | Dark gray clayey SILT,
little sand, trace mica 40.7 89.6
and organics
24 - 26 | Dark gray and light gray
clayey SILT, little sand, 49.8 90.8 MH 65.7 0.887
trace mica and organics
28-30 | Light gray brown fineto
coarse SAND, somesilt 130 332
38-40 | Light gray brown
mottled silty CLAY, 25.3 85.0
little sand
50-52 | Dark brown/gray clayey
SILT, little sand, trace 49.9 83.6 55 15 MH 177
mica and organics
60 - 62 | Light gray fineto
medium SAND, littlesilt | 197 14.7
NOTE: 1. Seeaccompanying test data.
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PEARCE CREEK DREDGED MATERIAL CONTAINMENT AREA

TABLE D.1: LABORATORY TEST RESULTS SUMMARY

Atterberg
Limits
(ASTM D 4318) Triaxial ™ Grain Size ™
_ (ASTM D 422)
Natural Less Than Unconfined —
Water No. 200 Compressive ™M cy
Test Sample Content Sieve USCS Dry Strength, qu uu C Direct
Boring Depth Visual (ASTM D 2216) | (ASTM D 1140) Liquid Plasticity | Classification | Density | (ASTM D 2487) (ASTM (ASTM Shear ™ Consolidation ™
Number (feet) Description % % Limit Index (ASTM D 2487) | (PCF) (KSF) D 2850) D 4767) (ASTM D 3080) Test Sieve | Hyd.
(KSF) (KSF) f C' (KSF) f! (ASTM D 2435)
TB-5 4-6 Gray and dark gray silty

CLAY, trace fine sand 67.2 94.7 71 38 CH 56.6 0.370 *
and organics

10-12 | Gray clayey SILT, trace
mica and organics 67.5 99.2 72 36 MH 59.8 0.505 *
(plant stem)

20-22 | Dark gray silty CLAY, 113 98.0 MH
trace sand

28-30 | Light brown fineto
coarse SAND, some 13.1 11.6 SP-SM *
gravel, little silt

40-42 | Dark gray SILT, little
sand with organics and 257.0 59.2 PT
peat

44 - 46 | Gray fine silty SAND,
trace coarse sand and 17.9 315 SM *
gravel

54-56 | Varicolored fine %
SAND, littlesilt 244 145 SM

72-74 | Variegated red, light
gray and brown CLAY,, 15.8 62.1 25 8 CL
some/and fine sand

74 - 755 | Variegated pink, light
gray, brown and red 15.8 88.7 CL 119.1 5.520 32°
CLAY, little fine sand
NOTE: 1. Seeaccompanying test data.
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PARTICLE SIZE DISTRIBUTION REPORT
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Date:
Elev./Depth:
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Source of Sample:

S-5

Sample No.:

L.ocation:

Client: U.S. Army Corps of Engineers

Project: Pearce Creek

Reviewed by: JFC

3769.GE

Project No:

WILMINGTON, DELAWARE 19808-1232
TEL. (302) 239-6634 FAX (302) 239-8485
E-MAIL: DUFFIELD@DUFFNET.COM

5400 LIMESTONE ROAD
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PARTICLE SIZE DISTRIBUTION REPORT

12/22/98
1012

26

Dgg= 0.0090
10

D
Date:

Pl=

Elev./Depth:

AASHTO

Remarks
Reviewed by: JFC
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Coefficients
Dgg= 0.0216
Classification

D15

Lt= 59
C

Soil Description
Atterberqg Limits

Gray/dark-gray clayey SILT, trace sand and organics.

MH

0.0616

PiL= 33
Dac=

Dao= 00019
Cy=

USCS

-1

Client: U.S. Amy Corps of Engineers
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Source of Sample:
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PARTICLE SIZE DISTRIBUTION REPORT
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Date:
Elev./Depth: 48-50'

Reviewed by: JFC
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Client: U.S. Army Corps of Engineers

Project: Pearce Creek
Project No: 3769.GE

Source of Sample:
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PARTICLE SIZE DISTRIBUTION REPORT
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64'-66'

Date:
Elev./Depth:

-3

Source of Sample:

S-31

Sample No.:

Location:

Client: U.S. Army Corps of Engineers

Project: Pearce Creek

Reviewed by: JFC

Project No: 3769.GE
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PARTICLE SIZE DISTRIBUTION REPORT
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% CLAY
38.6
12/15/98

16-18
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Dgp= 0.0112
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AASHTO
Reviewed by: JFC
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Soil Description
Atterberg Limits
Classification
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Dark-gray/light-gray clayey SILT, trace to little fine sand, trace

% SAND
mica and organics.
PL= 275
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D3p= 0.0028
USCS
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GRAIN SIZE - mm

Client: U.S. Army Corps of Engineers

Project: Pearce Creek
Project No: 3769.GE
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Source of Sample:
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PERCENT
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PARTICLE SIZE DISTRIBUTION REPORT
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Project: Pearce Creek
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PARTICLE SIZE DISTRIBUTION REPORT
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GRAIN SIZE - mm

% CLAY
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% SILT
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% SAND
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% GRAVEL

% COBBLES
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Soil Description
Gray fine silty SAND, trace medium sand, trace coarse sand,
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PARTICLE SIZE DISTRIBUTION REPORT
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Reviewed by: JFC
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Client: U.S. Army Corps of Engineers

Project: Pearce Creek
Project No: 3769.GE
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Location:
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Sample No.:
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CONSOLIDATION TEST REPORT

Recompression Ratio, C'r

Reviewed by:
JFC

DUFFIELD

ASSOCIATE

WILMINGTON, DELAWARE 19808-1232
TEL. (302) 239-6634 FAX (302) 239-8485
E-MAIL: DUFFIELD@DUFFNEY.COM
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1877 2 'S 1 7 5 10 20 50
Pressure, p, ksf
Coefficients of Consolidation and Secondary Consolidation
Load Cy c Load Cy c Load Cy c
No.l s | (2iday) a [Ne-l hon | (2day) a INe-l hen | (re2/day) a
2 0.25 2.66 0.000
3 0.50 3.25 0.000
4 1.00 1.63 0.001
5 2.00 1.82 0.001
6 4.00 1.14 0.002
7 8.00 0.25 0.006
8 16.00 0.12 0.009
10 4.00 0.37
11 2.00 0.10
12 4.00 0.92 0.000
13 8.00 0.95 0.001
14 16.00 0.42 0.000
15 32.00 0.12
Material Dark-gray and brown clayey Before Test After Test
SILT, trace sand, mica and organics. Water Content, wg 49.8 % Wf %
Overburden Pressure, pg (ksf) } Void Ratio, eq ef
Preconsol. Pressure, pc 4.71 (ksf) Saturation, So [ Sf %
Compression Index, Ce Dry Density 71.1 (pcf)
UsCs MH AASHTO Project No. 3769.GE Client U.S. Army Corps of Engineers
LL 54 Gs Project Pearce Creek
PL 31 D1g
Remarks Boring No. TB-1 Sample No. SH-2 (20'-22")
Compression Ratio, C'c = 0.18 Depth/El. 20.6'-20.8" Date 12/28/98
= 0.02 5400 LIMESTONE ROAD




CONSOLIDATION TEST REPORT

0.00
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g N
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10.00
11.25 \\
12.50=7 T2 75 2 5 10 20 50
Pressure, p, ksf
Coefficients of Consolidation and Secondary Consolidation
Load Cy c Load Cy c Load Cy
. o. o. c
No.l ks | (ft2day) a N (ksf) | (R2day) @ N ksf) | (ft2/day) a
1 0.13 1.61 0.000 15 32.00 0.49 0.002
2 0.25 4.10 0.001
3 0.50 0.39 0.001
4 1.00 0.36 0.001
5 2.00 0.33 0.001
6 4.00 0.47 0.001
7 8.00 0.57 0.001
8 16.00 0.68 0.002
10 4.00 1.16
11 2.00 0.25
12 4.00 2.39 0.000
13 8.00 1.33 0.000
14 16.00 0.94 0.001
Material Light-~br./gray silty CLAY, Before Test After Test
trace fine sand, trace medium sand, tr Water Content, wg 27.4 % Wf 26.0 )
Overburden Pressure, pg (ksf) | Void Ratio, eq ef
Preconsol. Pressure, p. 5.49 (ksf) | Saturation, 50 2 Sf %
Compression Index, c¢ Dry Density 97.0 (pct)
uscs CL AASHTO Project No. 3769.GE Client U.S. Army Corps of Engineers
LL 39 Gs Project Pearce Creek
PL 24 Dig
Remarks Boring No. TB-2 Sample No. SH-2 (12'-14")
Compression Ratio C'c = 0.08 Depth/El. 13.2'~-13.4" Date 12/28/98
Recompression Ratio C'r = 0.014 5400 LIMESTONE ROAD
ME—L WILMINGTON, DELAWARE 19808-1232
: . TEL. (302) 239-6634 FAX (302) 239-8485
Reviewed ?EIC ASSOCIATES E-MAIL: DUFFIELD@DUFFNET.COM




CONSOLIDATION TEST REPORT
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22.57 2 75 2 5 10 20 50
Pressure, p, ksf
Coefficients of Consolidation and Secondary Consolidation
Load C Load C Load C
No. v c No. v c No. v c
(ksf) (ft 2/day) o (ksf) (ft.2/day) o (ksf) (ft.2/day) o
1 0.13 1.27 0.000
2 0.25 0.92 0.001
4 1.00 1.10 0.001
5 2.00 0.33 0.001
6 4.00 0.15 0.004
7 8.00 0.14 0.006
8 16.00 0.12 0.008
2 8.00 0.72
10 4.00 0.84
11 2.00 0.10
12 4.00 2.54 0.000
14 16.00 2.95 0.003
15 32.00 0.14 0.009
Material Dark-gray clayey SILT, trace to Before Test Afrer Test
little fine sand, trace mica and Water Content, wg 46.2 % WE 31.1 %
Overburden Pressure, pg (ksf) | Void Ratio, eq ef
Preconsol. Pressure, p-. 3.52 (ksf) | Saturation, sq % Sf [
Compression Index, cg Dry Density 72.0 (pct)
Uscs MH AASHTO Project No. 3769.GE Client U.S. Army Corps of Engineers
LL 52 Gs Project Pearce Creek
PL 30 D10
Remarks Boring No. TB-3 Sample No. SH-1 (16'-18"')
Compression Ratio, C'ec = 0.21 Depth/El. 17.0'-17.2" Date 12/18/98
Recompression Ratio, C'r = 0.034 5400 LIMESTONE ROAD
' DUFFIEL WILMINGTON, DELAWARE 19808-1232
: - A QOO Y A T CQ TEL (302) 238-6634 FAX (302) 239-8485
Reviewed tJ)Bb:C ASSOCIATES E-MAIL: DUFFIELD@DUFFNET.COM




CONSOLIDATION TEST REPORT
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Pressure, p ksf
Coefficients of Consolidation and Secondary Consolidation
Load C Load C Load C
No. v C No. v c 0. v C
(ksf) | (ft2/day) @ (ksh) | (ft2/day) « N (ksf) | (ft2/day) a
1 0.13 3.25 0.000 14 16.00 1.38 0.003
2 0.25 1.10 0.000 15 32.00 0.26 0.007
3 0.50 0.78 0.001
4 1.00 0.96 0.001
5 2.00 0.88 0.002
6 4.00 0.19 0.003
7 8.00 0.22 0.005
8 16.00 0.26 0.006
9 8.00 0.71
10 4.00 3.13
11 2.00 0.15
12 4.00 0.76 0.000
13 8.00 0.57 0.001
Material Dark-gray/light-gray clayey Before Test Bfter Test
SILT, trace to little fine sand, trace Water Content, wg 34.2 % wf %
Overburden Pressure, pg (ksf) | Void Ratio, eq ef
Preconsol. Pressure, p. 2.51 (ksf) Saturation, So [} S [y
Compression Index, cg Dry Density 84.2 (pcf)
UscCs ML AASHTO Project No. 3769.GE Client U.S. Army Corps of Engineers
LL 40 Gs Project Pearce Creek
PL 27 D10
Remarks Boring No. TB-4 Sample No. SH-1 (16'-18"')
Compression Ratio, C'ec = 0.16 Depth/El. 17.0'-17.2" Date 12/15/98
5400 LIMESTONE ROAD

Recompression Ratio, C'r = 0.014
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CONSOLIDATION TEST REPORT
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Pressure, p, ksf
Coefficients of Consolidation and Secondary Consolidation
Load Cy c Load Cy c Load Cy
) . 0. c
No.-l ks | (ft2day) a INo hen | (r2day) @ [N (ks | (2day) @
1 0.25 0.09 0.001 14 32.00 0.06 0.011
2 0.50 0.15 0.002
3 1.00 0.16 0.003
4 2.00 0.14 0.007
5 4.00 0.07 0.011
6 8.00 0.06 0.018
7 16.00 0.06 0.015
8 8.00 0.87
9 4.00 0.20
10 2.00 0.03
11 4.00 0.34 0.000
12 8.00 0.28 0.002
13 16.00 0.19 0.005
Material Gray/dark-gray silty CLAY, Before Test After Test
trace fine sand and organics Water Content, wg 67.2 % Wf 45.6 %
Overburden Pressure, pg (ksf) | Void Ratio, eq ef
Preconsol. Pressure, p. 2.10 (ksf) | Saturation, sg ) Sf [
Compression Index, cg Dry Density 56.6 (pct)
uscs CH AASHTO Project No. 3769.GE Client U.S. Army Corps of Engineers
LL 71 Gs Project Pearce Creek
PL 33 D1o
Remarks Boring No. TB-5 Sample No. SH-1 (4'-6')
Compression Ratio, C'c = 0.25 Depth/El. 5.1'-5.3" Date 12/11/98
Recompression Ratio, C'r = 0.03 5400 LIMESTONE ROAD
DUFFIELD it on visware sssos-1252
- X TEL. (302) 239-6634 FAX (302) 239-8485
Reviewed ?Efc ASSOCIATES cwac: ourreLogournet.com




CONSOLIDATION TEST REPORT
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Pressure, p, ksf
Coefficients of Consolidation and Secondary Consolidation
Load C Load C Load C
No. v c No. v c No. v C
(ksf) (ft.2/day) o (ksf) (ft.2/day) o (ksf) (ft.2/day) o
1 0.13 0.16 0.004 14 16.00 0.30 0.006
2 0.25 0.06 0.003
3 0.50 0.05 0.005
4 1.00 0.09 0.010
5 2.00 0.07 0.011
6 4.00 0.05 0.010
7 8.00 0.05 0.013
8 4.00 0.84
9 2.00 0.40
10 1.00 0.03
11 2.00 0.53 0.001
12 4.00 0.28 0.001
13 8.00 0.31 0.005
Material Gray clayey SILT, trace mica Before Test After Test
and organics (plant stem). Water Content, wg 67.5 % wf 49.2 %
Overburden Pressure, pg (ksf) | Void Ratio, eq ef
Preconsol. Pressure, pc 0,64 (ksf) | Saturation, sq % Sf %
Compression Index, cg Dry Density 59.8 (pct)
uscs MH AASHTO Project No. 3769.GE Client U.S. Army Corps of Engineers
LL 72 Gs Project Pearce Creek
PL 36 D1g
Remarks Boring No. TB-5 Sample No. SH-2 (10'-12')
Consolidation Ratio, C'e = 0.20 Depth/El. 10.1'-10.3" Date 12/12/98
Reconsolidation Ratio, C'r = 0.026 5400 LINESTONE ROAD
’ D UFFIEL WILMINGTON, DELAWARE 19808-1232
; X TEL. (302) 239-6634 FAX (302) 239-8485
Reviewed ?}:}"C ASSOCIATES E-MAIL: DUFFIELD@DUFFNET.COM




CONSOLIDATED/DRAINED DIRECT SHEAR (ASTM: D3080)
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HORIZONTAL DISPLACEMENT (in)
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m 1 ‘—:":‘ }///
g o B } ¢ t | i 3
0 pevdd et b e vp e brried
Q.0 1.0 2.0 3.0 4.0 50 8.0
NORMAL STRESS (ksf)
c' (ksf) = .46 Sample Identification: TB-3 SH-1 (16"-18’)
é'=25° Sample Description: Dark-gray clayey SILT, trace to little fine sand, trace
mica and organics.
Initial Moisture Content (%): 46.2
% Passing No. 200 Sieve: 89.0
Test No. 1 2 3 Dry Unit Weight (PCF). 72.0
Liquid Limit: 52
Normal Stress (ksf): 0.69 1.35 20  Plastic Limit: 30
Max. Shear Strength (ksf): .783 1.07 1.39 Plastic Index: 22
Rate of Strain (in/min): 0.02 0.02 0.02  USCS Class: MH
Initial Height (in.): 1.00 1.00 1.00
Sample Diameter (in):  2.48 2.48 2.48 Legend
—@— Test1(17.72-17.87)
—k— Test2 (17.57 -17.72)
Remarks: —J— Test3(17.42'-17.57")
Project: Pearce Creek Tested By: PGK
DUFFIELD %&Tﬂ%ﬁ Work Order Number: 3769.GD Reviewed By: JFC
ASSOCIATES eaan: surre ogpurret.con Date: 01/99




CONSOLIDATED/DRAINED DIRECT SHEAR (ASTM: D3080)
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HORIZONTAL DISPLACEMENT (in)
3 S
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£ ~
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% N
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m 1 ‘—:":‘ }///
g o B } ¢ t | i 3
0 pevdd et b e vp e brried
Q.0 1.0 2.0 3.0 4.0 50 8.0
NORMAL STRESS (ksf)
c' (ksf) = .46 Sample Identification: TB-3 SH-1 (16"-18’)
é'=25° Sample Description: Dark-gray clayey SILT, trace to little fine sand, trace
mica and organics.
Initial Moisture Content (%): 46.2
% Passing No. 200 Sieve: 89.0
Test No. 1 2 3 Dry Unit Weight (PCF). 72.0
Liquid Limit: 52
Normal Stress (ksf): 0.69 1.35 20  Plastic Limit: 30
Max. Shear Strength (ksf): .783 1.07 1.39 Plastic Index: 22
Rate of Strain (in/min): 0.02 0.02 0.02  USCS Class: MH
Initial Height (in.): 1.00 1.00 1.00
Sample Diameter (in):  2.48 2.48 2.48 Legend
—@— Test1(17.72-17.87)
—k— Test2 (17.57 -17.72)
Remarks: —J— Test3(17.42'-17.57")
Project: Pearce Creek Tested By: PGK
DUFFIELD %&Tﬂ%ﬁ Work Order Number: 3769.GD Reviewed By: JFC
ASSOCIATES eaan: surre ogpurret.con Date: 01/99




CONSOLIDATED/DRAINED DIRECT SHEAR (ASTM: D3080)

SHEAR STRESS (ksf)
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o Lt bbb d et
0.0 1.0 20 3.0 40 5.0 6.0
NORMAL STRESS (ksf)
¢ (ksf) = .45 Sample |dentification; TB-4 SH-1 (16'-18")
¢'=23° Sample Description: Dark-grayflight gray clayey SILT, trace to little fine sand,
trace mica and organics.
Initial Moisture Content {%): 34.2
% Passing No. 200 Sieve: 93.2
Test No. 1 2 3 Dry Unit Weight (PCF): 84.2
Liquiq Lifni{:: 40
Normal Stress (ksf): 0.69 1.35 20  PlasticLimit 28
Max. Shear Strength(ksf): 0.77 1.1 1.38  Plastic Index: 12
Rate of Strain (in/min): 0.02 0.02 0.02 USCSClass: ML
f
Initial Height (in.): 1.00 1.00 1.00 L
Sampie Diameter (in.): 2.48 248 2.48 egend

Remarks:

—@— Test1 (17.75'-17.90)
—A— Test2 (17.60'-17.75)

—Jl— Test3 (17.45' - 17.60)

DUFFIELD o e s sacs-izn

(302)220-8488
 COM

ASSOCTATES s srmepaporreer

Tested By: PGK

Project: Pearce Creek
Reviewed By: JFC

Work Order Number: 3769.GD
Date: 01/99




CONSOLIDATED/DRAINED DIRECT SHEAR (ASTM: D3080)
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HORIZONTAL DISPLACEMENT (in)
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NORMAL STRESS (ksf)
¢ (ksf)=0 Sample Identification; TB-5 SH-3 (74.5'-75.5")
¢'=32° Sample Description: Varicolored pinkfight-gray/brown/red CLAY, little fine
sand.
Initial Moisture Content (%): 15.5
% Passing No. 200 Sieve: 88.7
Test No. 1 2 3 4  Dry Unit Weight (PCF): 119.1
Liquid Limit: -
Normal Stress (ksf): 594 661 792 727 PlasticLimit --
Max. Shear Strength (ksf): 412 369 531 382 Plasticindex: —
Rate of Strain (in/min): ~ 0.02 002 002 0.02 IUSCS Class: --
Initial Height(in.): 1.00 1.00 1.00 1.00 Legend
Sample Diameter (in.): 248 2.48 2.48 248
—@)— Test1 (75.15 - 75.40)
—A— Test2 (75.90 - 75.15)
—4@— Test3(75.65 - 75.90)
Remarks: —Jl— Test4(75.40 - 75.65)
Project: Pearce Creek Tested By: PGK
DUFFIELD ﬁ;‘&%‘mw Work Order Number: 3769.GD Reviewed By: JFC
ASSOCTATES 3 sornaoaoumer con Date: 01/99




UNCONFINED COMPRESSION TEST (ASTM: D2166)
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STRAIN (ksf)

Unconfined Compressive Strength: 2.020 ksf
Cohesion: 1.010 ksf

Initial Height (in.): 6.00
Initial Diameter (in.): 2.87
Rate of Strain (%/min.): 1.0

Sample ldentification: TB-1 SH-1 11.3'-11.8' (10™-12')

Sample Description: Gray/dark-gray clayey SILT, trace sand, trace organics.
Moisture Content (%): 39.2

% Passing No. 200 Sieve: 92.7

Dry Unit Weight (PCF): 79.4

Liquid Limit: 59

Plastic Limit: 33

Plastic Index: 26

USCS Class: MH

Failure Sketch:
Remarks:
Project: Pearce Creek Tested By: CFY
DUFFIELD i becwane wssz2 | Work Order Number: 3769.GE Reviewed By: JFC

ASSOCTATES =i ourrmoaourriercon

Date: 11/24/98




UNCONFINED COMPRESSION TEST (ASTM: D2166)
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STRAIN (ksf)

Unconfined Compressive Strength: 2.594 ksf
Cohesion: 1.297 ksf

Initial Height (in.). 5.98
Initial Diameter (in.): 2.87
Rate of Strain (%/min.): 1.0

Failure Sketch:

Remarks:

Sample Identification: TB-2 SH-2 13.3'-13.8' (12'-14")

Sample Description: Light-brown/gray silty CLAY, trace fine sand, trace
medium sand, trace mica and organics.

Moisture Content (%). 27.4

% Passing No. 200 Sieve: 81.1

Dry Unit Weight (PCF): 96.9

Liquid Limit; 39

Plastic Limit: 24

Plastic Index: 15

USCS Class: CL

DUFFIELD wisron oe e 1sss.1232
Sroou

ASSOCIATES rco: ormeogoumer

Tested By: CFY

Project: Pearce Creek
Reviewed By: JFC

Work Order Number: 3769.GE
Date: 11/24/98




UNCONFINED COMPRESSION TEST (ASTM: D2166)
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STRAIN (ksf)

Unconfined Compressive Strength: 1.386 ksf
Cohesion: .0693 ksf

Initial Height (in.): 5.98
Initial Diameter (in.). 2.87
Rate of Strain (%/min.). 1.0

Failure Sketch:

Remarks:

Sample |dentification: TB-3 SH-1 16.9'-17.3' (16*-18")

Sample Description: Dark-gray clayey SILT, trace to litle fine sand, trace
mica and organics.

Moisture Content (%): 46.2

% Passing No. 200 Sieve: 89.0

Dry Unit Weight (PCF): 72.0

Liquid Limit: 52

Plastic Limit: 30

Plastic index: 22

USCS Class: MH

DUFFIELD my&miwm
ASSOCTATES £k orrengureer com

Tested By: CFY

Project: Pearce Creek
Reviewed By: JFC

Work Order Number: 3769.GE
Date: 12/11/98




UNCONFINED COMPRESSION TEST (ASTM: D2166)
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STRAIN (isf)
Unconfined Compressive Strength: 1.516 ksf Sample ldentification: TB-3 SH-3 73.3'-73.8' (72'-74")
Cohesion: 0.758 ksf Sample Description: Gray fine SAND and SILT, trace mica and organics.
Moisture Content (%): 31.8
% Passing No. 200 Sieve: 48.8
. . . Dry Unit Weight (PCF): 88.6
Initial Height (in.): 5.97 Liquid Limit; ~
Initial Diameter (in.): 2.87 Plastic Limit: --
Rate of Strain (%/min.): 1.0 Plastic Index: —
USCS Class: --
Failure Sketch:
)
Remarks:
Project: Pearce Creek Tested By: CFY
DUFFIELD o veime wswiz2 | Work Order Number: 3769.GE Reviewed By: JFC

ASSOCIATES fuai: trreivapurmercon. | Date: 12/11/98




UNCONFINED COMPRESSION TEST (ASTM: D2166)
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STRAIN (ksf)

Unconfined Compressive Strength: 1.332 ksf
Cohesion: 0.666 ksf

Initial Height (in.): 6.00
Initial Diameter (in.): 2.87
Rate of Strain (%/min.). 1.0

Failure Sketch:

Remarks:

Sample identification: TB-4 SH-1 17.2'-17.7' (16'-18')

Sampie Description: Dark-grayflight-gray clayey SILT, trace to litle fine sand
trace mica and organics.

Moisture Content (%) 34.2

% Passing No. 200 Sieve: 93.2

Dry Unit Weight (PCF): 84.2

Liquid Limit: 40

Plastic Limit: 28

Plastic index: 12

USCS Class: ML

DUFFIELD et se e sssos.1252

ASSOCTATES fiai o oaoines con”

Tested By: CFY

Project: Pearce Creek
Reviewed By: JFC

Work Order Number: 3769.GE
Date: 11/24/98




UNCONFINED COMPRESSION TEST (ASTM: D2166)
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STRAIN (ksf)
Unconfined Compressive Strength: 0.365 ksf Sample Identification: TB-5 SH-1 5.3-5.8' (4-6))
Cohesion: 0.182 ksf Sample Description: Gray/dark-gray silty CLAY, trace fine sand and organics
(throught).
Moisture Content (%): 67.2
» L % Passing No. 200 Sieve: 94.7
Initial Height (in.): 6.00 Dry Unit Weight (PCF): 56.6
Initial Diameter (in.): 2.87 Liquid Limit: 71
Rate of Strain (%/min.). 1.0 Plastic Limit: 33
Plastic Index: 38
Failure Sketch: USCS Class: CH
2 /
(]
Remarks:
Project: Pearce Creek Tested By: CFY
DUFFIELD o ceissse ssosizz | Work Order Number: 3769.GE Reviewed By: JFC

ASSOCTATES £t sres baoormer com - Date: 12/03/98




UNCONFINED COMPRESSION TEST (ASTM: D2166)
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STRAIN (ksf)

Unconfined Compressive Strength: 5.515 ksf
Cohesion: 2.757 ksf

Initial Height (in.): 6.06

Sample identification; TB-5 SH-3 74.2'-74.7' (74'-75.5")

Sample Description: Varicolored pinkAight-gray/brown/red CLAY, little fine
sand.

Moisture Content (%): 15.8

% Passing No. 200 Sieve: 88.7

Dry Unit Weight (PCF): 119.1

Initial Diameter (in.). 2.87 Liquid Limit: —
Rate of Strain (%/min.): 1.0 Plastic Limit: -
Plastic Index: -
Failure Sketch: USCS Class: --
Remarks:
Project: Pearce Creek Tested By: CFY
DUFFIEL %&%‘%ﬁ Work Order Number: 3769.GE Reviewed By: JFC
ASSOCIATES =i ovrre ogourmet.com Date: 12/13/98




TRAXIAL TESTING

During the performance of the triaxial compression “Q-tests,” the same confining pressure was
utilized for samples from a specific Shelby tube. While this would be expected to result in
similar Mohrs Circles for a uniform soil, review of the samples tested indicated variations in the
consistency of the 6-inch specimens prepared from each Shelby tube. The variationsin strength
observed in the test results of samples from the same tube are attributed to variations in the
materials observed. The compressive strength data summarized on the following test reports
represents an average of the compressive strength for each Shelby tube.



TRIAXIAL COMPRESSION TEST, Q (ASTM: D2850)
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AXIAL STRAIN (%)
¢ (ksf) = 0.880 (average) Sample Identification: TB-1 SH-2 (20'-22')
Sample Description: Dark-gray and brown clayey SILT, little sand, trace
mica and organics.
; . . Initial Moisture Content (%): 49.8
Minor Prin. Stress (ksf): 0.29 0.29 ° A -
. ; % Passing No. 200 Sieve: 91.0
. i1 1.96
Max. Deviator Stress (ksf): 1.56 Dry Unit Weight (PCF): 71.7
Liquid Limit: 54
Initial Height (in.): 6.06 6.04 Plastic Limit: 1
Initial Diameter (in.): 2.87 2.87 Plastic Index: 23
Saturation: 95% 96% uscs ClBSSZ' MH
Failure Sketch:

1 2
Remarks: Unable to abtain 3 complete samples
void in top part of tube due to piston sampler.

’

Legend

—@— Trial121.3-21.8'

—a&— Trial 2 20.8-21.3'

5400 LIMESTONE ROAD
VALMINGTON, DELAWARE 19303-1232
TEL. (302)239-8634 FAX (02)230-3485
E-MALL: DUFFIELDQDUFFNET.COM

DUFFIEL
ASSOCTATES

Tested By: CFY

Project: Pearce Creek
Reviewed By: JFC

Work Order Number: 3769.GE
Date: 12/98




TRIAXIAL COMPRESSION TEST, Q (ASTM: D2850)
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AXIAL STRAIN (%)
¢ (ksf) = 0.540 (average) Sample ldentification: TB-2 SH-1 (4'8")
Sampie Description: Dark gray clayey SILT, trace fine sand, mica and
organics.
; . . Initial Moisture Content (%): 49.4
Minor Prin. Stress (ksf) : 0.29 0.29 o . .
] iator St ksf: 1.27 0.86 % Passing No. 200 Sieve: 93.6
Max. Deviator Stress (ksf) Dry Unit Weight (PCF): 69.1
iquid Limit: 71
Initial Height (in.): 596 597 b Limit 7%,
Initial Diameter (in.): 287 2.87 Plastic Index: 32
Saturation: 98% 97% USCS C'ass; MH
Failure Sketch: ; .
No distinct failure
plain for both samples Legend
+ Trial 1 4.8'- 5.3
—— Trial24.3'-438'
Remarks: Unable to obtain 3 complete samples,

void in top part of tube due to piston sampler.

$400 LIMESTONE ROAD

DUFFIELD seizeesite e o
ASSOCTATES i oormet baurrer com

Tested By: CFY

Project: Pearce Creek
Reviewed By: JFC

Work Order Number: 3769.GE
Date: 1/99




TRIAXIAL COMPRESSION TEST, Q (ASTM: D2850)
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AXIAlL STRAIN (%)
¢ (ksf) = 0.887 (average) Sample Identification: TB-4 SH-2 (24°'-26°)
Sample Description: Dark-gray flight-gray clayey SILT, trace to lite fine
fine sand, trace mica and organics.
: . . Initial Moisture Content (%): 49.8
Minor Prin. Stress (ksf): 0.28 0.29 0.29 A :
: . % Passing No. 200 Sieve: 90.8
Max. tor Str - 1.51 . 1.78
ax. Deviator Stress (ksf): 1 203 D."y _LJni§ Weight (PCF): 65.7
Initial Height (in.): 610 5% 600  poaabimit-
Initial Djameter (in.): 2.87 2.86 2.87 Plastic Inde)-(: _
Saturation: 7% 87% 88% USCS Class: --
Failure Sketch: 1 2 3 !
| ! {—’ ' Legend
t \/h —.— Tnal 1 25.3' - 25.8'
—a&k— Trail2248'-253
Remarks: —}— Trail324.3-248
Project: Pearce Creek Tested By: CFY
DUFFIELD wiscaoem Work Order Number: 3769.GE Reviewed By: JFC

WALMINGTON, DELAWNARE 19308-1232
2j239-8488

ASSOCIATES esiak: srmevapurmes com

Date: 12/98




TRIAXIAL COMPRESSION TEST, Q (ASTM: D2850)
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AXIAL STRAIN (%)
c(ksf) = 1.77 Sample |dentification: TB-4 SH-3 (50'-52')
Sample Description: Dark-brown/gray clayey SILT, littie fine to coarse sand
trz-_:qe mica and organics.
Minor Prin. Stress (ksf): 144 144 144 Initial Moisture Content (%): 49.9
Max. Deviator Stress (ksf): 5.36 317 209 % Passing No. 200 Sieve: 83.6
ess (ks Dry Unit Weight (PCF): 68.7
Initial Height (in.): 6.00 6.00 6.00 ,L,’gﬁ?clf_{%iso
initial Diameter (in.): 2.83 2.87 287 Plastic Index: 15
Saturation: 98% 95% 96% USCS Class: MH
Failure Sketch: 1 ‘2 3 -
; ’ 1 Legend
[ \
B ‘ —@)— Trial 151.3'-51.8'
—&— Trial 250.8'- 51.3'
Remarks: —{i}— Trial 350.3' - 50.8'

DUFFIELD :‘T.E.':.z‘o..%:;“.g.x".; s 122
ASSOCTATES ol sorme ngpormes cou

Tested By: CFY
Reviewed By: JFC

Project: Pearce Creek
Work Order Number: 3769.GE
Date: 12/98




TRIAXIAL COMPRESSION TEST, Q (ASTM: D2850)
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AXIAL STRAIN (%)
¢ (ksf) = 0.505 Sample Identification: T8-5 SH-2 (10°-12')
Sample Description: Gray clayey SILT, trace mica and organics (plant stem).
Initial Moisture Content (%): 67.8
; : . % Passing No. 200 Sieve: 99.2
Minor Prin. Stress (ksf):  0.29 0.29 ; h
; . Dry Unit Weight (PCF). 59.8
Max. Deviator Stress (ksf). 1.30 0.725 Liqui d Limn: 72
Initial Height (in.): 5.95 piastic it 38
Initial Diameter (in.): 2.87 Usaégcrl‘ X. MH
Saturation: 97% ass:.
Failure Sketch: 1 [ —’
; Legend ;
; 1
—@— Trail210.85'-11.35' |
—a— Trail 310.35'- 10.85'
Remarks:
Project: Pearce Creek Tested By: CFY
DUFFIELD RaG e ite wssrze | Work Order Number: 3769.GE Reviewed By: JFC
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TRIAXIAL COMPRESSION TEST, R (ASTM: D4767)

3 —_—
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X
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b FEREDY | Lol b g ]
0.0 1.0 20 30 40 50 6.0
NORMAL STRESS (ksf)
g 3
P ]
["" ] /
(7; 3 e
x 7 ¥
E t /C/
> e Eo | : : § :
. ,&.{;{;HHé;fu;;%l;gnif;sza;zﬁzliwi!i%
000 100 200 300 400 500 600 700 800 900 1000
AXIAL STRAIN (%)
¢ (ksf) = 0.910 Sample Identification: TB-3 SH-2 (24'-26")
6 =9g° Sample Description: Dark-gray clayey SILT, trace to litle sand, trace mica
and organics.
Minor Prin. Stress (ksf) : 072 029 Initial Moisture Content (%): 50.2
Max Deviator Stress (ksf): 2.26 217 % Passing No. 200 Sieve: 89.00
Dry Unit Weight (PCF): 97.0
Initial Height (in.): 6.02 6.10 ;‘,‘;:;?CLL'[;‘,;& o
Initial Diameter (in.): 287 287 Plastic Index: 23
Saturation: 96% 96% A aex:
. USCS Class: MH
Failure Sketch: 1 2 i 7]
' / Legend Title
" \ —@— Trial 1253 -25.8
—a&— Trial2248-253
Remarks:
Project: Pearce Creek Tested By: CFY
DUFFIELD raiecron seioue sssze | Work Order Number: 3769.GE Reviewed By: JFC
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APPENDIX E

SLOPE STABILITY CROSS SECTIONS



WET UNIT COHESION FRICTION
STRATA DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
5 CLAY/SILT CRUST 120 0 30
4 FINE SAND 120 0 32
J CLAY/ SILT 115 600 0
2 SAND 120 0 32
1 CLAY 120 750 0
CROSS SECTION A-A
EXISTING CONDITIONS
70 - 70
ASSUMED
60 EXTERIOR FS =23 INTERIOR WATER — 60
50 | 5 \ / TABLE - 50
40 - FS=19 ——5——>\‘”/>4‘"£—__ = L 40
30 — \ = — 30
20 \ 3 L 20
10 - 10
0 - \ 2 L o
-10 1 -10
-20 T I { [ | | | | I ] [ | | [ ] [ | | ] [ [ I [ | T I | | | | I | ] -20
-160 -140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140 160 180
SLOPE STABILITY ANALYSIS Drawn: CFY Chk’'d: DSS Date: 29 JULY 1999
DUFFIELD CONSULTANTS IN THE GEOSCIENCES CROSS-SECTION A-A Scale: 1" = 40’ ¥.0.: 3760.GL
FIAlINCTON, DELAWSRE 10800-1232 PEARCE CREEK File No:  A-3769GL—01 FIGURE E.1
ASSOCIATE TEL. (302)239-6634 FAX (302)239-8485 DREDGED MATERIAL No: Revision: Date:

E—MAIL: DUFFIELD@DUFFNET.COM

(c) 1999 DUFFIELD ASSOCIATES, INC.

CONTAINMENT AREA
CECIL COUNTY ~ MARYLAND




WET UNT COHESION FRICTION
STRATA |  DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
EOC | Ss_| Eoc | ss_| Eoc | SS
6 | NEW DREDGE 70 | 90 0 0 0 34
5 CLAY/SILT CRUST 120 120 0 0 30 30
4| FINE SAND 120 | 120 0 0 32 32
3| CLAY/SIT 115 | 120 | 600 | 0 0 34
2| SAND 120 | 120 0 0 32 32
1| CLAY 120 | 120 | 750 | 0O 0 34
EOC = END OF CONSTRUCTION
SS = STEADY STATE SEEPAGE
CROSS SECTION A-A
EXISTING DIKE WITH 2 FOOT FREEBOARD
(TOP OF DREDGED MATERIAL AT EL. 50)
70 ASSUMED — 70
WATER
60 EXTERIOR FS = 1.3 (EOC & SS) TABLE INTERIOR - 60
50 5 _ = X—F 50
30 - - 30
20 3 - 20
10 — 10
0 2 ~ 0
-10 1 -10
AU S s e S S D B S B B B B B B B s B B B S B S E S B R D e . e . LY
-160 -140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140 160 180
SLOPE STABILITY ANALYSIS Drawn: CFY Chk'd: DSS Date: 29 JULY 1999
DUFFIE LD CONSULTANTS IN T GEOSCIENCES CROSS-SECTION A-A Scale: 1" = 40° ¥.0.: 3769.GL
NLINGTON, "DELAWARE 10808-1238 PEARCE CREEK File No: A-8769GL-02 FIGURE E.2
ASSOCIATES st s ongge-see DREDGED MATERIAL No: Berson Dat:

(c) 1999 DUFFIELD ASSOCIATES, INC.

CONTAINMENT AREA
CECIL COUNTY ~ MARYLAND




WET UNIT COHESION FRICTION
STRATA |  DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
6 | NEW DIKE 120 0 32
5 | CLAY/SILT CRUST 120 0 30
4 | FINE SAND 120 0 32
3 | CLAY/SILT 115 600 0
2 | SAND 120 0 32
1 CLAY 120 750 0
CROSS SECTION A-A
RAISED DIKE WITH EXISTING DREDGED MATERIAL
ELEVATION AND 20 FOOT SETBACK
INTERIOR
70 20' SETBACK ASSUMED [~ 70
60 — EXTERIOR - - WATER L .
3 TABLE
50 5 FS = 1.9 (EOC) - 50
40 - v =i A = L 40
30 - = — 30
20 ~ 3 - 20
10 — 10
0 - 2 — 0
-10 1 -10
W4T T T T T T T T T T T T T T T T T T T T T T T T T 1 17120
-160 -140 -120 -100 -80 -20 0 20 40 60 80 100 120 140 160 180
SLOPE STABILITY ANALYSIS Drawn: CFY Chk'd: DSS Date: 29 JULY 1999
DUFFIELD CONSULTANTS [N THE' GEOSCIENCES CROSS-SECTION A-A Scale: 1” = 40’ W.0.: 3769.GL
5400 LIMESTONE ROAD 3 . — _
A S S O CI ATE Ei“‘ii%ﬁ?;‘ggfi‘:;% l?:::);;iizuas DRI]:DEAGRE(]:)E J}ARTEEER%AL FlleN:o. A-3769GL 21Re 1 FIGURE E.3Date.
E—-MAIL: DUFFIELD@DUFFNET.COM - vision: -
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WET UNIT COHESION FRICTION
STRATA |  DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
EOC | SS EOC | SS EoC | SS
7 NEW DREDGE 70 90 0 0 0 34
6 NEW DIKE 120 120 0 0 32 32
5 CLAY/SILT CRUST 120 120 0 0 30 30
4 FINE SAND 120 120 0 0 32 32
CROSS SECTION A-A 3 | CAY/SI 115 | 120 | 600 | 0 0 34
RAISED DIKE WITH DREDGED MATERIAL 2 SAND 120 120 0 0 32 32
ELEVATION OF 50 FEET AND NO SETBACK 1 CLAY 120 120 750 0 0 34
EOC = END OF CONSTRUCTION
SS = STEADY STATE SEEPAGE
FS = 1.0 (EOC & SS)
70 (MINIMUMS) FS = 2.2 (EOC)  ASSUMED — 70
i EXTERIOR s - 18 5882: T INTERIOR 60
50 S = 1.2 (EOC) 4 . 50
40 v — 40
30 - ~ 30
20 3 L 20
10 — 10
0 2 — 0
-10 1 -10
_20IIIIIIIIIIII]IIIIIIIllllllllllllll-20
-160 -140 -120 -100 ~-80 -60 -40 -20 0 20 40 60 80 100 120 140 160 180
SLOPE STABILITY ANALYSIS Drawn: CFY Chk'd: DSS Date: 29 JULY 1999
DUFFIE LD CONSULTANTS [N THE' GROSCIENCES CROSS—-SECTION A-A Scale: 1" = 40' v.0.: 3769.GL
5400 LIMESTONE ROAD s . — _
ASSOCI ATE mmm(3%2?;‘59]31‘;[&‘3!%3“1?:328);;225 s D RIEDEAGRE(]:)E :ARTERIALEEK FlleN(l:o. A-3769GL-03 - FIGURE E.4Date‘
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WET UNIT COHESION FRICTION
STRATA DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
EOC | SS EOC | SS EOC | SS
7 NEW DREDGE 70 90 0 0 0 34
6 NEW DIKE 120 120 0 0 32 32
5 | CLAY/SILT CRUST 120 | 120 0 0 30 30
4 FINE SAND 120 | 120 0 0 32 32
3 | CLAY/SILT 115 | 120 | 600 0 0 34
2 SAND 120 120 0 0 32 32
1 CLAY 120 | 120 | 750 0 0 34

EOC = END OF CONSTRUCTION

CROSS SECTION A-A SS = STEADY STATE SEEPAGE

RAISED DIKE WITH DREDGED MATERIAL
ELEVATION OF 50 FEET AND 20 FOOT SETBACK
INTERIOR
70 - 20 SETBACK FS = 1.3 (EOC) ASSUMED _ 54
EXTERIOR < i B WATER
50 - — FS = 1.8 (EOC) TABLE 60
30 = - 30
20 — ~ 20
10 — 10
0 2 - 0
-10 1 -10
N 4+~—T—"T7T T T T T T TT T T T T T T T T T T T T T T T T 11T 17 11171 1t20
-160 -140 -120 -100 -80 -60 —-40 -20 0 20 40 60 80 100 120 140 160 180
SLOPE STABILITY ANALYSIS Drawn: CFY Chk'd: DSS Date: 29 JULY 1999
DUFFIELD CONSULTANTS IN THE GEOSCIENCES CROSS—SECTION A-A Scale: 1" = 40° 0. 3769.GL
5400 LIMESTONE ROAD 2 " — _
ASSOCTATES o iossiomso s Sogasians DREDEIT AT o Nor a-omscieor 1 FEUREES
E-—MAIL: DUFFIELDODUFFNET.COM . . -
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STRATA | DESCRIPTION ngrmu?gCF) C%g%m ANFE:.CEm():eg.)
7 CLAY/SILT CRUST 120 800 0
6 CLAY 115 200 0
S5 CLAY 115 600 0
4 CLAY 115 800 0
3 SAND/SILT/CLAY 120 1100 0
2 SAND 115 0 33
1 CLAY 115 750 0
CROSS SECTION B-B
EXISTING CONDITIONS
70 7 ASSUMED - 70
60 — WATER L 60
50 EXTERIOR TABLEv FS = 21 INTERIOR I
40 - = — 40
30 v - 30
20 - = L 20
10 — L 10
0 - -0
-10 - 2 L —10
~20 - \~\1 - -20
—30 | | ] T I [ | [ [ [ I | | | T 1 [ I | | I T [ [ I [ I I [ [ -30
-140 -120 -100 -80 —60 -40 -20 O 20 40 60 80 100 120 140 160 180
SLOPE STABILITY ANALYSIS Drawn: CFY Chk’d: DSS Date: 29 JULY 1999
DUFFIELD CONSULTANTS IN ‘THE' GEOSCIENCES CROSS—-SECTION B-B Scale: 1" = 40’ ¥.0.: 3769.GL
ASSOCTATES Eoncith Sk e, T WA e e
TEL (302)250-6634 FAX (302 DREDGED MATERIAL No: Revision: Date:
CONTAINMENT AREA
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WET UNIT COHESION FRICTION
STRATA DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
EOC | SS EOC | SS EOC | SS
8 | NEW DREDGE 70 90 0 0 0 34
7 CLAY/SILT CRUST 120 90 800 0 0 34
6 | CLAY 115 90 200 0 0 3
5 | CLAY 115 | 120 600 0 0 34
4 | claY 15 | 120 800 0 0 34
3 | SAND/SILT/CLAY 120 | 120 | 1100 o0 0 34
2 | SAND 15 | 120 0 0 33 33
1 CLAY 115 | 120 | 750 0 0 34
EOC = END OF CONSTRUCTION
SS = STEADY STATE SEEPAGE
CROSS SECTION B-B
EXISTING DIKE WITH 2 FOOT FREEBOARD
ASSUMED _
70 5 WATER 70
60 EXTERIOR FS = 1.5 (SS) FS = 1.6 (EOC) TABLE INTERIOR — 60
_ \ 4
50 g = 50
40 — 40
0 L
3 v 30
20 H = — 20
10 A — 10
0 - — 0
-10 — —10
-20 - — —20
O t+—TT T T T T T T T T T T T T T T T T T T T T T T T T T T 117130
-140 -120 -—-100 -80 -60 -40 =20 0 20 40 60 80 100 120 140 160 180
SLOPE STABILITY ANALYSIS Drawn: CFY Chk'd: DSS Date: 29 JULY 1999
DUFFIE LD CONSULTANTS IN TS GEOSCIENCES CROSS-SECTION B-B Scale: 1" = 40’ .0.: 3769.GL
5400 LIMESTONE ROAD = . - .
ASSOCTATES T s s Sogssecsas B e File No_poamosel00 | TERR BT
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WET UNIT COHESION FRICTION
STRATA DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (d 09-)
8 | NEW DIKE 120 800 0
7| CLAY/SILT CRUST 120 800 0
6 CLAY 115 200 0
5 | CLAY 115 600 0
4 [ aar 115 800 0
3 | SAND/SILT/CLAY 120 1100 0
2 | SAND 115 0 33
1 CLAY 115 750 0
CROSS SECTION B-B
RAISED DIKE WITH DREDGED MATERIAL
EVELATION OF 50 FEET AND 10 FOOT SETBACK
70 — INTERIOR 70
60 — EXTERIOR 10" SETBACK = ASSUMED - 60
° | FS = 1.7 (EOC) WATER 5
50 4 =1 w TABLE 50
40 / = — 40
30 -
v 30
20 - = ~ 20
10 — 10
0 - - 0
-10 2 — —10
-20 \1 20
T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 1 3
-140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100 100 120 140 160 180
SLOPE STABILITY ANALYSIS Drawn: CFY Chk’d: DSS Date: 29 JULY 1999
DUFFIELD CONSULTANTS IN THE' GEOSCIENCES CROSS-SECTION B-B Scale: 1” = 40’ ¥.0.: 3769.GL
5400 LIMESTONE ROAD 3 . - _
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(c) 1999 DUFFIELD ASSOCIATES, INC.

E-MAIL: DUFFIELD@DUFFNET.COM

CONTAINMENT AREA
CECIL COUNTY ~ MARYLAND

WET UNIT COHESION FRICTION

STRATA |  DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)

EOC SS EOC SS EOC SS

9 NEW DREDGE 70 90 0 0 0 34

8 NEW DIKE 120 120 800 0 0 34

7 CLAY/SILT CRUST 120 120 800 0 0 34

6 CLAY 115 115 200 0 0 34

5 CLAY 115 115 600 0 0 34

4 CLAY 115 115 800 0 0 34

3 SAND/SILT/CLAY 120 120 1100 o0 0 34

CROSS SECTION B-B 2 | SAND 115 | 115 0 0 33 33

RAISED DIKE WITH DREDGED MATERIAL 1 CLAY 115 115 750 0 0 34

ELEVATION OF 50 FEET AND NO SETBACK EOC = END OF CONSTRUCTION
SS = STEADY STATE SEEPAGE
70 ASSUMED -0
60 EXTERIOR WATER INTERIOR [~ 60
FS = 2.2 (EOC
50 (EOC) ! TABLE 50
40 / - 40
30 y S=14 (SS) T 30
20 = ~ 20
10 - 10
0 - 0
-10 2 — —10
-20 1 - —20
0+ T T T T T T T T T T T T 1 IIIIIIIIIIIII1I_3O
-140 -120 -100 -80 -60 -40 -20 0 60 80 100 100 120 140 160 180

SLOPE STABILITY ANALYSIS Drawn: CFY Chk'd: DSS Date: 29 JULY 1999

DUFFIELD CONSULTANTS IN TaE GROSCIENCES CROSS-SECTION B-B Scale: 1" = 40° ¥.0.: 3769.GL
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WET UNT COHESION FRICTION
STRATA |  DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deq.)
EOC __ SS EOC __ SS EOC _ SS
9 | NEW DREDGE 70 90 0 0 0 34
8 | NEW DIKE 120 | 120 | 800 | O 0 34
7 | CLAY/SILT CRUST 120 | 120 800 0 0 34
6 [ CLAY 115 | 115 | 200 | 0O 0 K73
5 | CLAY 115 | 115 | 600 | 0O 0 34
4 | CLAY 115 | 115 | 800 | O 0 34
3 | SAND/SILT/CLAY 120 | 120 | 1100 0O 0 34
2 | SAND 15 | 115 0 0 3 33
1| CLAY 115 | 115 | 750 0 0 34
EOC = END OF CONSTRUCTION
CROSS SECTION B-B SS= STEADY STATE SEEPAGE
RAISED DIKE WITH EXISTING DREDGED MATERIAL
EVELATION AND 10 FOOT SETBACK INTERIOR
© FS 2.1 (EOC) ASSUMED 70
60 — EXTERIOR 10" SETBACK ~= = <. WATER —~ 60
50 I X w TABLE 50
~7 9 =
40 / — 40
30 FS = 1.7 (SS) L 30
20 - - — 20
10 — 10
0+ L 0
-10 2 ——10
-20 4 \1 20
-+ T T T T T T T T T T T T T T T T T T T T 17 1 1 11 1%
-140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100 100 120 140 160 180
SLOPE STABILITY ANALYSIS Drawn: CFY Chk’'d: DSS Date: 29 JULY 1999
DUFFIELD CONSULTANTS IN THE' GEOSCIENCES CROSS—SECTION B-B Scale: 1" = 40 0. 3769.GL
%%%Toggfgfgz 19808-1232 PEARCE CREEK File No: A-3769GL-08 FIGURE E.10
ASSOCIATES st sagmaze-swe DREDGED MATERIAL No: Rorson D
CONTAINMENT AREA




e I P sl e

5 SAND 120 0 34

4 SILT 115 400 0

3 SAND 120 0 40

2 SAND 120 0 36

1 CLAY/SILT 115 1250 0

CROSS SECTION C-C
EXISTING CONDITIONS
70 — 70
60 — EXTERIOR INTERIOR L 60
S0 FS = 2.4 ASSUMED WATER 50
S S— S L
30 A 4 =TT = B - 30
20 — 3 — 20
10 —H — 10
0 - 0
-10 — ——10
=20 | { | | | | [ | [ I I I | | [ | ] | 1 | | | ] I | | | I | I -20
-200 -180 -160 -140 -120 -100 -80 -60 -40 -20 0 40 60 80 100 120 140

SLOPE STABILITY ANALYSIS Drawn: CFY Chk'd: DSS Date: 29 JULY 1999

DUFFIELD CONSULTANTS N T GROSCTENCES CROSS-SECTION C-C Scale: 1" = 40’ ¥.0.: 3769.GL
TACTON, DELANAGE 10808-1232 PEARCE CREEK File No: A-3769GL-09 FIGURE E.11
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WET UNIT COHESION FRICTION
STRATA DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
EOC | SS EOC | SS EOC | SS

6 | NEW DREDGE 70 90 0 0 0 3%

5 | SAND 120 | 120 | 0O 0 34 34

4 [SiT 115 | 115 | 400 0 0 34

3 | SAND 120 | 120 | © 0 40 40

2 | SAND 120 | 120 [ 0 0 36 36

1| CLAY/SIT 15 | 115 | 1250 0 0 34

EOC = END OF CONSTRUCTION
SS = STEADY STATE SEEPAGE

CROSS SECTION C-C
EXISTING DIKE WITH 2 FOOT FREEBOARD

- ASSUMED
70 - FS = 2.0 (SS)(MINIMUM) AOSENED 70
60 — TABLE — 60
o EXTERIOR FS = 5.0 (SS) INTERIOR & o
_ — h 4
40 6 L 40
30 ¥ T — L 30
20 2 ~ 20
10 : - 10
0 - — 0
-10 I B B e e e B e N S s s B B S B B B R O SO E B B R S D E S m Y
-200 -180 -160 -140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140
SLOPE STABILITY ANALYSIS Drawn: CFY Chk'd: DSS Date: 29 JULY 1999
DUFFIELD CONSULTANTS IN THE GEDSCTENCES CROSS-SECTION C-C Scale: 1" = 40 0. 3769.GL
5400 LIMESTONE ROAD : . - -
ASSOCTATES e asee i s DREDGED. MATERIAL ™ T o
E—MAIL: DUFFIELD@DUFFNET.COM o evision: ate:
CONTAINMENT AREA
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WET UNIT COHESION FRICTION
STRATA DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
6 NEW DIKE 70 0 0
5 SAND 120 0 34
4 SILT 115 400 0
3 SAND 120 0 40
2 SAND 120 0 36
1 CLAY/SILT 115 1250 0

CROSS SECTION C-C
RAISED DIKE WITH EXISTING DREDGED MATERIAL ELEVATION

70 o
NTERIOR
60 — EXTERIOR FS = 1.2 (EOC) INTERIO o
ASSUMED

50 & WATER | 5
40 / v 2 S TABLE o 40
0 T ——————— =T ] - 30
0 3 _ 2 - 20
o — 1 L 10

- - 0
-10 1 T 1 T T+ 717 1T 1T 17 1 T° 1717 T1TT7 1TT7T1TT7T T 7T "1 1T T T 1T T T T T T TT _10

-200 -180 -160 -140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140

SLOPE STABILITY ANALYSIS Drawn: CFY Chk'd: DSS Date: 29 JULY 1999
DUFFIELD CONSULTANTS [N ‘TRE' GEOSCIENCES CROSS—-SECTION C-C Scale: 1" = 40 W.0.: 3769.GL
mm"é‘%?g&fv?& 19808-1232 PEARCE CREEK File No: A-3769GL-23 FIGURE E.13
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WET UNIT COHESION FRICTION
STRATA |  DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
EoC [ SS EOC | SS EOC | SS
7 | NEW DREDGE 70 90 0 0 0 | 34
6 | NEW DIKE 70 120 0 0 0 34
5 | SAND 120 | 120 0 0 34 34
4 [suT 115 | 115 | 400 0 0 34
3 | SAND 120 | 120 0 0 | 40 40
2 | SAND 120 | 120 | 0O 0 36 36
1 CLAY/SILT 115 | 115 | 1250 0 0 34
CROSS SECTION C-C EOC = END OF CONSTRUCTION
RAISED DIKE WITH DREDGED MATERIAL SS = STEADY STATE SEEPAGE
ELEVATION OF 50 FEET
70 — FS = 1.6 (SS & EOC) INTERIOR ASSUMED - 70
60 EXTERIOR (MINIMUMS) : WATER | ¢4
= TABLE
o S = 41 (59) N SN et y -
S = 2 — ) =
40 - S = 29 (E0C) A \/ — 40
30 = = - 4 - 30
3
20 — 2 — 20
10 — 1 — 10
0 - 0
-0t+—T—TT 7T 7T T T T T T T T T T T T T T T T T T T T T T T T 1T 1T T 177 17 110
-200 -180 -160 -140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100 120 140
SLOPE STABILITY ANALYSIS Drawn: CFY Chk’d: DSS Date: 29 JULY 1999
DUFFIE LD CONSULTANTS IN THE' GEOSCIENCES CROSS-SECTION C-C Scale: 1" = 40’ ¥.0.: 3769.GL
NIUINGTON, DELAWARE 10808-1282 PEARCE CREEK File No: A-3769GL-11 1 FIGURE E.14
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WET UNIT COHESION FRICTION

6 | SILT/CLAY CRUST 110 800 0

5 SILT/CLAY 110 350 33

4 SAND 115 0 0

3 SILT/CLAY 120 1500 0

2 SAND 130 0 40

1 CLAY 130 3000 0

CROSS SECTION D-D
EXISTING CONDITIONS

60 ~ 60

EXTERIOR FS = 1.2 INTERIOR ASSUMED
50 WATER — 50
40 TABLE 40
o4l AT T T T — 30
20 A 4 - 20
10 - 10
0 - 4 L)
—-10 H 3 —-—-10
20 e S 1

2
=30 - —30
—-40 1 — —40
I ] [ I I I I I I I | [ I [ [ ] I I I I I { | I I I I | I I I [ |
—-240 -220 -200 -180 -160 -140 -120 -100 -80 -60 —-40 -20 0 20 40 60 80 100
DUFFIELD ASSOCIATES, INC. SLOPE STABILITY ANALYSIS Drawn: CFY fhk'd: ’DSS Date: 29 JULY 1999
DUFFIELD CONSULTANTS IN THE GEOSCIENCES CROSS-SECTION D-D Scale: 1" = 40 ¥.0.: 3769.GL
g;‘l?ﬁmc'ron,oggx:::npn 19808—1232 PEARCE CREEK File No: A-3769GL-12 FIGURE E.15
DREDGED MATERIAL No: Revision: Date:
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WET UNIT COHESION FRICTION
STRATA |  DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
EOC | SS EOC | SS EOC | SsS
7 | NEW DREDGE 70 90 0 0 0 34
6 | CLAY/SILT CRUST 110 120 | 800 0 0 34
5 | SILT/CLAY 110 | 120 350 0 0 34
4 | SAND 115 | 120 0 0 33 33
3 | SILT/CLAY 120 | 120 [ 1500] © 0 34
2 | SAND 130 [ 130 0 0 40 40
1 CLAY 130 | 130 | 3000 o 0 34

EOC = END OF CONSTRUCTION
SS = STEADY STATE SEEPAGE

CROSS SECTION D-D
EXISTING DIKE WITH 2 FOOT FREEBOARD

ASSUMED
WATER
60 = TABLE — 60
EXTERIOR S 1'6% INTERIOR
>0 FS = 2.0 (S9) — —§~ = >0
40 - \7— 40
30 — — 30
20 A 4 5 - 20
10 — - — \_— 10
0 4 L0
-10 3 —-—10
20 S T}
2
=30 S ——30
~40 S 1 ——40
1 1 | I | I I | ] I I I [ T 1 I ] I | [ I I | | | I T 1
-240 -220 -200 -180 -160 -140 -120 -100 -80 -60 -40 -20 0 20 40 60 80 100
o ASSOCIATES, INC. SLOPE STABILITY ANALYSIS Drawn: CFY "Chk'd: ,DSS Date: 29 JULY 1999
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WET UNIT COHESION FRICTION
7 NEW DIKE 110 800 0
6 | CLAY/SILT/CRUST 110 800 0
5 SILT/CLAY 110 350 0
4 SAND 115 0 33
3 SILT/CLAY 120 1500 0
2 SAND 130 0 40
1 CLAY 130 3000 0
CROSS SECTION D-D INTERIOR
RAISED DIKE WITH EXISTING DREDGED MATERIAL ELEVATION
FS = 1.1 (EOC)
60 ASSUMED [~ 60
50 WATER - 50
40 EXTERIOR TABLE L 40
\ 4
30 Z - 30
20 — 20
10 — 10
0 4 4 L0
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WET UNIT COHESION FRICTION
STRATA |  DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
£0C SS EOC SS EOC SS
8 NEW DREDGE 70 90 0 0 0 34
7 NEW DIKE 110 120 800 0 0 34
6 | CLAY/SILT CRUST 110 | 120 800 | O 0 34
5 SILT/CLAY 110 120 350 0 0 34
4 SAND 115 120 0 0 33 33
3 SILT/CLAY 120 120 1500 0 0 34
2 SAND 130 130 0 0 40 40
1 CLAY 130 130 3000 0 0 34
EOC = END OF CONSTRUCTION
SS= STEADY STATE SEEPAGE
CROSS SECTION D-D INTERIOR
RAISED DIKE WITH DREDGED MATERIAL ELEVATION OF 50 FEET
FS 1.9 (EOC) ATER
_ = 1. WATER
60+ FS = 1.6 (EOC) TABLE - 60
50 FS = 2.1 (SS) h 4 50
3 =
40- EXTERIOR \ 40
30 L s — 30
20 - - 20
10 — 10
0 4 - 0
—10+ 3 ——10
—20- \\ ——20
2
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WET UNIT COHESION FRICTION
STRATA DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deq.)
3 CLAY/SILT CRUST 115 750 0
2 CLAY/SILT 110 400 0
1 SAND 120 0 37
CROSS SECTION E-E
EXISTING CONDITIONS
70 ~ 70
°0 EXTERIOR INTERIOR — 60
50 FS =13 = 1.3 ASSUMED | sg
WATER
40 TABLE [ 40
30 = 30
20 h 4 - 20
10 — 10
0 : = 0
-10 - —10
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WET UNIT COHESION FRICTION
STRATA |  DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
EOC | ss Eoc [ SS EOC | SS
4 | NEW DREDGE 70 90 0 0 0 34
3 [ CLAY/SILT CRUST 115 [ 115 [ 750 0 0 34
2 [cuar/sur 110 | 110 | 400 0 0 34
1 SAND 120 | 120 0 0 37 37
EOC = END OF CONSTRUCTION
SS = STEADY STATE SEEPAGE
CROSS SECTION E-E
EXISTING DIKE WITH 2 FOOT FREEBOARD
70 o ASSUMED — 70
EXTERIOR WATER
60 FS = 1.2 (EOC) TABLE - 60
5o _ FS = 2.3 (SS) . INTERIOR v -
FS = 1.5 (SS) =
40 — (MINIMUM) ~ 40
30 = 30
20 v === L 20
10 - 10
0 1 -0
-10 — — —10
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WET UNIT COHESION FRICTION
STRATA DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
4 NEW DIKE 115 750 0
k) CLAY/SILT CRUST 115 750 0
2 CLAY/SILT 110 400 0
1 SAND 120 0 37
CROSS SECTION E-E
RAISED DIKE WITH EXISTING DREDGED MATERIAL ELEVATION
70 — — 70
60 — 60
EXTERIOR FS = 1.2 (EOC) INTERIOR ASSUMED
30 WATER [ 20
30 — Y 30
20 / L 20
10 — 10
0 7 : — 0
—-10 ——10
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WET UNIT COHESION FRICTION
STRATA DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
EOC | SS EOC | SS EOC | SS
5 | NEW DREDGE 70 90 0 0 0 34
4 | NEW DIKE 15 | 115 | 750 0 0 34
3 | CLAY/SILT CRUST 115 | 115 | 750 0 0 34
2| CLAY/SIT 110 | 110 | 400 0 0 34
1| SAND 120 | 120 0 0 37 37
EOC = END OF CONSTRUCTION
SS = STEADY STATE SEEPAGE
CROSS SECTION E-E
RAISED DIKE WITH DREDGED MATERIAL
20 - ELEVATION OF 50 FEET ASSUMED 70
WATER
_ EXTERIOR FS 2 EOC [
60 FS = 1.2 gEOC) (E0C) INTERIOR TABLEv 60
50 - FS = 1.5 (SS) FS = 2.4 (SS) A £ 50
40 (MINIMUM) - 5 40
30 30
20 A 4 === 2 / - 20
10 — 10
0 , B 0
—-10 — — —10
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WET UNIT

COHESION

FRICTION

STRATA | DESCRIFTION WEIGHT (PCF)| (PCF) | ANGLE (deg.)
3 SILT/CLAY CRUST 110 800 0
2 SILT/CLAY 110 450 0
1 SAND 125 0 38
CROSS SECTION F-F
EXISTING CONDITIONS
707 - 70
%07 EXTERIOR INTERIOR - 00
50 - — 50
FS =2.0 ¥ ASSUMED
40 = WATER 40
30 - TABLE — 30
‘ \ 4
20 - = 20
10 — 10
0 - 1 - 0
-10 — ——10
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WET UNIT COHESION FRICTION
STRATA |  DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.
EOC SS EOC SS EOC SS
4 NEW DREDGE 70 90 0 0 0 34
3 SILT/CLAY CRUST 110 110 800 0 0 34
2 SILT/CLAY 110 110 450 0 0 34
1 SAND 125 125 0 0 38 38
EOC = END OF CONSTRUCTION
SS = STEADY STATE SEEPAGE
CROSS SECTION F-F
EXISTING DIKE WITH 2 FOOT FREEBOARD
“ ] (MINIMUM) ASSUMED 60
o EXTERIOR INTERIOR ' WATER -
FS = 1.7 (EOC) = TABLE
40 - FS = 2.6 (SS) 0
30 =26 ( - 30
\ 4
20 - = - 20
10 4 — 10
0 1 =
-10 - —10
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WET UNIT COHESION FRICTION
4 NEW DIKE 110 800 0
3 SILT/CLAY CRUST 110 800 0
2 SILT/CLAY 110 450 0
1 SAND 125 0 38
CROSS SECTION F—F
RAISED DIKE WITH EXISTING DREDGED MATERIAL ELEVATION
= — /0
(758 INTERIOR ASSUMED 60
] WATER B
50 - EXTERIOR TABLE .,
40 - \ 4 40
30 -~ 30
\ 4
20 S = 20
10 H — 10
0 1 - 0
-10 - - —10
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WET UNIT COHESION FRICTION
STRATA |  DESCRIPTION WEIGHT (PCF) (PCF) ANGLE (deg.)
EOC | SS EOC | SS EOC | SS
5 | NEW DREDGE 70 90 0 0 0 34
4 | NEW DIKE 110 | 110 800 0 0 34
3 | SILT/CLAY CRUST 110 | 110 800 0 0 34
2 | SILT/CLAY 110 | 110 450 0 0 34
1 SAND 125 | 125 0 0 38 38
EOC = END OF CONSTRUCTION
CROSS SECTION F-F SS = STEADY STATE SEEPAGE
RAISED DIKE WITH DREDGED MATERIAL
ELEVATION OF 50 FEET
FS = 1.6 (SS)
_ INTERIOR ASSUMED
70 EXTERIOR (MINIMUM) WATER 70
60 — FS 01 (EOC) TABLE ~ 60
50 - —= A 4 50
40 5 /. 40
FS = 1.4 (EOC)
30 v ~ 30
20 - 20
10 — 10
-10 ——10
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Chemical
Resistance of
Polyethylenes

SABIC® LDPE

SABIC® LLDPE

SABIC® HDPE

SABIC EuroPetrochemicals BV



Company profile

In Europe SABIC is a major polymer producer with an annual production of 6 million tons. The
European SABIC business also harbours the sales organization for all SABIC products
manufactured elsewhere in the world.

The European headquarter is located in Sittard (The Netherlands) and integrated world scale
production facilities are based in Geleen (The Netherlands) and Gelsenkirchen (Germany)
Geleen is also the hometown of a state of the art RD center. Sales offices operate from the
Netherlands, The United Kingdom, France, Germany Italy, Spain and Denmark.

Apart from polyethylenes and polypropylenes SABIC in Europe also produces products like
benzene, acetylene and MBTE. Polyethylenes and polypropylenes are used in automotive
applications, dustbins, furniture, packaging, photo and imaging, pipes, sheets, textiles, wires
and cables and many other applications.

The European branch forms part of SABIC, the largest Middle East petrochemicals player and
the number 4 global player in polyolefins worldwide, producing almost 5 million tons of
polyethylene and polypropylene per year. Apart from this SABIC is also active in chemicals,
fertilizers and metals.

Introduction

The following tables give information on the probable performance under normal conditions of
SABIC® LDPE, SABIC® LLDPE and SABIC® HDPE.

The factors evaluated are the resistance to chemical and physical attack and the permeability
to various media.

The qualifications given in the tables hold for SABIC PE grades in general. The grade to be
chosen depends on the application, and it will often be seen that the performance is better
than indicated in the tables. Other factors having a strong influence are:

- The temperature,

- The contact time between the polyethylene and the medium,

- The presence of internal stress,

- The wall/film thickness.

Explanation
Symbol | Meaning Notes Itis r_ecommended to use a low
melt index grade to avoid the
++ Good The product has no effect formation of internal and external
+ Fair Less suitable grades and unfavourable stresses in °r<?'er to minimize the
conditions give rise to difficulties hazard of environmental stress
cracking if a "+" or "o" sign is
o Doubtful Application of PE as packaging material indicated under ‘physical attack'.
(bottles) involves hazards which can be
disregarded in some special cases only It is recommended to use a high
- Is not recommended for packaging density grade if a "+" or "0" sign is
applications indicated under ‘permeability’.
\Y Unsuitable The product produces inflammable, : . : :
toxic or unpleasant-smelling vapours It is definitely InadVISaple to use
polyethylene as packaging
material if a "-" sign is indicated!
C02 Permeable to carbon dioxide
02 Permeable to oxygen

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C

A
Acetaldehyde ++ ++ 0 o] - Y,
Acetanilide ++ ++ ++ ++ ++

Acetic acid 5% ++ ++ + ++ ++

Acetic acid 50% ++ ++ + + + \Y

Acetic anhydride ++ ++ 0 o] o] \Y,

Acetone ++ ++ o] o - \Y
Acetophenone ++ ++ + o] - \Y
Acetylsalicylic acid ++ ++ ++ ++ ++

Acrylonitrile ++ ++ + o] - Y,

Adipic acid ++ ++ + + +

Alcohol ++ ++ o] + +

Allylacohol ++ ++ + o] o] \Y,

Alum (all types) ++ ++ ++ ++ ++

Aluminium oxide ++ ++ ++ ++ ++

Aluminium salts See page 24
Amino acids ++ ++ ++ ++ ++

Ammonia ++ ++ ++ ++ ++ COo2
Ammonium salts See page 24
Ammonium-nitrate lime ++ ++ ++ ++ ++

Amylacetate ++ ++ o] o] - Vv
Amylalcohol ++ ++ + + + Y,

Aniline ++ ++ o] o o \Y,

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C

Aniline dyes dry, -oil- ++ ++ + + +

soluble

Aniline dyes dry, -water- ++ ++ ++ + +

soluble

Aniline salts ++ ++ + + +

Aniseed oil ++ ++ + - - v

Anisole ++ ++ 0 o) - vV
Anthraquinone ++ ++ + ++ ++

Antifreeze ++ ++ + ++ ++

Antimony ++ ++ ++ ++ ++

Antimony compounds See page 24
Aqua regia - - ) ++ ++ not recommended
Arsenic ++ ++ ++ ++ ++

Arsenic trioxide ++ ++ ++ ++ ++

Aspirin ++ ++ ++ ++ ++

Atropine and its salts ++ ++ ++ ++ ++
D
Barium hydroxide ++ ++ + ++ ++ Co2

Barium salts See page 24
Barium sulphide ++ ++ ++ + ++

Battery acid ++ ++ ++ ++ ++

Beer ++ ++ ++ + + CO2 (pressure)
Benzaldehyde ++ ++ o] o - \Y,

Benzene (benzole) ++ ++ + - - \Y}

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C
Benzene hexachloride ++ ++ + + + Vv
Benzene sulphonic acid ++ ++ o ++ ++
Benzoic acid ++ ++ + ++ ++
Benzyl acetate ++ ++ + - - \Y
Benzyl Alcohol ++ ++ o) + + V
Bicarburetted soda ++ ++ ++ ++ ++
Bichromate sulphuric acid o - + ++ ++
Bicycle oil ++ ++ + o] o]
Bismuth compounds See page 24
Bismuth trichloride ++ ++ o + +
Bitumen ++ ++ + o 0 \%
Blankite ++ ++ ++ ++ ++ 02,C02
Bleaching liquor + - ++ ++ ++
Bleaching lye + - ++ ++ ++
Bleaching powder ++ + ++ ++ ++
Blue ashes ++ ++ ++ ++ ++
Borax ++ ++ ++ ++ ++
Boric acid ++ ++ ++ ++ ++
Boric acid solution ++ ++ ++ ++ ++
Braking fluids ++ ++ o) + +
Brass polish ++ ++ + ++ ++
Brillantine ++ ++ + + 0
Brine ++ ++ ++ ++ ++

SABIC EuroPetrochemicals BV



Page 6

Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C
Bromine - - - - -
Bromobenzene(-benzole)  ++ ++ + - -
Bromophorm ++ ++ + - -
Butane diol ++ ++ + ++ ++
Butanol ++ ++ + + + \Y;
Butter ++ ++ + + o] CO2
Butyl acetate ++ ++ o - - Y,
Butyl alcohol ++ ++ + + + Vv
Butyl chloride ++ ++ + - -
Butyl phenol ++ ++ o] + o]
Butylraldehyde ++ ++ o] o] o]
Butyric acid ++ ++ o] + + Y,
c_..._._______
Cadmium salts See page 24
Cadmium suphide ++ ++ ++ ++ ++
Caffeine and its salts ++ ++ ++ ++ ++
Calcium hydroxide ++ ++ ++ ++ ++ Cc02
Calcium hypochlorite ++ + ++ ++ ++
Calcium salts See page 24
Californian mixture ++ ++ ++ ++ ++ CO2
Calomel ++ ++ ++ ++ ++
Camphor ++ ++ o] o o Y,
Camphor oil ++ ++ + o] o] Vv

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C
Caprolactam ++ ++ + ++ ++
Carbazole ++ ++ ++ + o} \Y
Carbolineum ++ ++ o] o] - \Y
Carbon black ++ ++ ++ ++ ++
Carbon disulphide ++ ++ + - -
Carbon tetrachloride ++ ++ + - -
Carnauba wax ++ ++ + + +
Castor oil ++ ++ o] + o]
Cattle feed ++ ++ ++ ++ ++
Caustic potash ++ ++ + ++ ++ Cc02
Caustic soda ++ ++ + ++ ++ CO2
Cellosolve ++ ++ + + o
Cellulose varnish ++ ++ 0 - -
Cetyl alcohol ++ ++ + + +
Chloral (+chloral hydrate) ++ ++ o] o] o] \Y,
Chloro-acetic acids ++ ++ o} ++ ++ \Y
Chloroamine ++ ++ ++ ++ ++
Chlorobenzene (-benzole) ++ ++ + - -
Chloroform ++ ++ + - -
Chloronitrobenzene - liquid ++ ++ o] o] Y,
Chloronitrobenzene - solid ++ ++ + + \Y,
Chlorophenol (mono, etc.) ++ ++ + o] - Y,
Chloropropionic acid ++ ++ o ++

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C
Chlorosulphonic acid not recommended
Chromate yellow ++ ++ ++ ++ ++
Chromatic acid + - + ++ ++
Chromium salts See page 24
Cinnamon ++ ++ ++ + + V
Cinnamon oil ++ ++ + - -
Citric acid ++ ++ ++ ++ ++
Citronel oil ++ ++ + - -
Clove oil ++ ++ + o o] \Y,
Cloves ++ ++ + + + \Vi
Cobalt salts See page 24
Coconut fat ++ ++ + ++ ++
Coconut oil ++ ++ + + +
Codliver oil ++ ++ + + + co2
Coffee ++ ++ ++ o o V
Colophonium(resin) ++ ++ ++ ++ ++
Copper green ++ ++ ++ ++ ++
Copper oxide ++ ++ ++ ++ ++
Copper oxychloride ++ ++ ++ ++ ++
Copper salts See page 24
Cotton-seed oil ++ ++ + + o)
Cream (face , hands) ++ ++ + + +
Creolin ++ ++ o o - \Y}

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C
Creosote ++ ++ o] o] - Vv
Cresol (ortho,meta,para) ++ ++ o] o] o] V
Crude oils (minerals) ++ ++ o] o] o] V
Cyanamide ++ ++ ++ ++ ++
Cyclohexane ++ ++ o] o] - V
Cyclohexanol ++ ++ o + + \Y
Cyclohexanone ++ ++ o] o] o] Y,
o
DDT (powder) ++ ++ + ++ ++
Decalin ++ ++ + - -
Detergents (liquid) ++ ++ o] ++ ++
Detergents (powder) ++ ++ + ++ ++
Developer (phot.) ++ ++ ++ ++ ++
Dextrin ++ ++ ++ ++ ++
Dibutyl phthalate ++ ++ o] + ++
Dichlorobenzene (- ++ + + - -
benzole)
Dichloroethylene ++ ++ + - -
Dichloromethane ++ ++ + - -
Diesel oil ++ ++ + o] o} Vv
Diethanol amine ++ ++ + ++ ++ CO2
Diethyl ether ++ ++ ++ - -
Diethyl Ketone ++ ++ o] o -
Diethylene glycolether ++ ++ o) + + Vv

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C

Dimethyl formamide ++ ++ + + +

Dioctyl phthalate ++ ++ + + +

Dioxane ++ ++ o o} o} \Y,
Diphenyl amine ++ ++ + + + Y,
Diphenyl ether ++ ++ + o - vV
Diphenyl oxide ++ ++ + o) - \Y;
Dolomite ++ ++ ++ ++ ++

e
Eau de cologne ++ ++ + o] o} \Y
Eau de Javelle + - ++ ++ ++
Emulsion paint ++ ++ ++ ++ ++
Engine oil ++ ++ + o 0

Epsom salt ++ ++ ++ ++ ++

Ether ++ ++ o) - - vV
Etheric oil ++ ++ + - -

Ethyl acetate ++ ++ o) o) - \Y,
Ethyl alcohol ++ ++ + + +

Ethyl aniline ++ ++ + o) o) vV
Ethyl benzene (-benzole) ++ ++ + - -

Ethyl benzoate ++ ++ o] o] o} Vv
Ethyl chloride ++ ++ + - -

Ethylene chloride ++ ++ + - -
(mono,di)

Ethylene chlorohydrine ++ ++ + - -

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C
Ethylene diamine ++ ++ + + + V, CO2
Ethylene glycol ++ ++ + ++ ++
Ethylene salicylate ++ ++ + o] o V
e 00000 ]
Ferric salts See page 24
Ferrous salts See page 24
Fertilizer ++ ++ ++ ++ ++
Fir-needle oil ++ ++ + - - \Y
Fixative (phot) ++ ++ ++ ++ ++
Floor wax ++ ++ o] o o
Formaldehyde 40% ++ ++ + + + V
Formaline ++ ++ + + + Vv
Formamide ++ ++ + + +
Formic acid ++ ++ + ++ ++ \Y;
Freon ++ ++ + - -
Frigen ++ ++ + - -
Fruit juice ++ ++ ++ ++ ++
Fuel oil ++ ++ + o] o]
Fuel oil (domestic use) ++ ++ + o] o Vv
fungicides ++ ++ ++ ++ ++
Furfural ++ ++ + 0 0 \Y
Furfuryl alcohol ++ ++ o - -
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C

Gallic acid (tannic acid) ++ ++ + ++ ++

Galvanizing liquor ++ ++ ++ ++ ++

gas liquor ++ ++ + + +

gasoline ++ ++ + o] - V, HD grades only
Glacial-acetic acid ++ ++ o] o] o] \Y

Glauber salt ++ ++ ++ ++ ++

Glucose ++ ++ ++ ++ ++

Glue (fish,bone) ++ ++ ++ ++ ++

Glycerine (glycerol) ++ ++ ++ ++ ++

Glycol ++ ++ + ++ ++

Gypsum ++ ++ ++ ++ ++
R
Heptane ++ ++ + - -
Hexachlorocyclohexane ++ ++ + + + v

Hexane ++ ++ + - -

Hexanol ++ ++ + + + \Vi
Hexylalcohol ++ ++ + + + vV

Honey ++ ++ ++ ++ ++

Hydrobromic acid ++ ++ ++ ++ ++

Hydrochloric acid ++ ++ ++ ++ +

Hydrochloric acid ++ ++ ++ ++ ++

(chem.pure)

Hydrocyanic acid ++ ++ + o] o] Vv, CO2

Hydrofluoric acid ++ ++ + + + V,C02

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C

Hydrogen peroxide (sol.)  + + ++ ++ 0

Hydroquinone ++ ++ ++ ++ ++

Hypo ++ ++ ++ ++ ++

I cont.

Ink (printing ink) ++ ++ + + o

Ink (writing ink) ++ ++ ++ ++ ++

Insecticides (oilsolution) ++ ++ o] - -

Insecticides (powder) ++ ++ + + +
Insecticides(aqueous ++ ++ + ++ ++

dispersion)

Iodine ++ ++ + o] o}

Iodine tincture ++ ++ + + o}

Iron salts See page 24
Isobutanol ++ ++ + + + \Y

Isobutyl alcohol ++ ++ + + + Vv
Iso-Octane ++ ++ + o] - V, see gasoline
Isopropyl acetate ++ ++ + o] o] \Y,

Isopropyl ether ++ ++ + - -

Jam ++ ++

Kerosene ++ ++

o] - V,see gasoline

Ketchup ++ ++

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C

Lactic acid ++ ++ + ++ ++

Lanolin ++ ++ + + +

Lard ++ ++ + + )

Latex ++ ++ + ++ ++

Lauryl alcohol ++ ++ + + +

Lauryl sulphate ++ ++ o) + +

Lead acetate ++ ++ ++ ++ ++

Lead oxide ++ ++ ++ ++ ++

Lead salts See page 24
Lemon oil ++ ++ + - -

Lime milk ++ ++ + ++ ++

Lime salts See page 24
Lime, slaked ++ ++ ++ ++ ++

Lime, unslaked ++ ++ ++ ++ ++

Lindane powder ++ ++ + + +

Linseed oil ++ ++ + + 0

Lithium salts See page 24
Liver of sulphur see sodium sulphide
Lotion (hair, shaving) ++ ++ + + o]

Lubricating oil ++ ++ + fo) o)
v
Magnesia ++ ++ + ++ ++

Magnesium oxide ++ ++ + ++ ++

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C
Magnesium salts See page 24
Maleic acid ++ ++ + ++ ++
Manganese salts See page 24
Margarine ++ ++ + + o
Mayonnaise ++ ++ + ++ o}
Menthol ++ ++ + + o] \Y,
Mercuric salts See page 24
Mercurochrome ++ ++ ++ ++ ++
Mercurous salts See page 24
Mercury (metal) ++ ++ ++ ++ ++
Mercury oxide ++ ++ ++ ++ ++
Mercury salts See page 24
Methanol ++ ++ o + +
Methyl acetate ++ ++ o] o] o] V
Methyl alcohol ++ ++ o + +
Methyl salicylate ++ ++ + o] o} \Y
Methylene chloride ++ ++ + - -
Methylethylene ketone ++ ++ o] o] -
Milk ++ ++ ++ ++ ++
Mineral oil ++ ++ + + o}
Minerals ++ ++ ++ ++ ++
Mohr's salt ++ ++ ++ ++ ++

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C

Monochlorobenzene(- ++ ++ + - -

benzole)

Morpholine ++ ++ o] + + Y,

Mustard ++ ++ ++ ++ ++
N
Nail varnish ++ ++ o] o] -

Naphthalene ++ ++ + o] o] Vv

nickel oxide ++ ++ ++ ++ ++

Nickel salts See page 24
Nicotine ++ ++ + + +

Nitric acid (<=50%) + ++ ++

Nitric acid (>50%) - - o] + +

Nitrobenzene (-benzole) ++ ++ o} o] o} V, not recommended
Nitrocresole ++ ++ + o] o]

Nitroglycerine ++ ++ + o] o]

Nonyl alcohol ++ ++ + o] o] \Y,

Nutmeg ++ ++ ++ o] o] \

Nutmeg oil ++ ++ + - -
o
Ochre ++ ++ ++ ++ ++

Octane ++ ++ + o - V, see gasoline
Octanol ++ ++ + o] o]

Octyl alcohol ++ ++ + o] o] Vv

Oleic acid ++ ++ + + o}

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C
Oleum o} - o] + + not recommended
Olive oil ++ ++ + + o]
Oxalic acid (solid or ++ ++ ++ ++ ++
solution)
e 000000000__]
Paint see terpentine,
varnish & emulsion
paint
Palm oil ++ ++ + + o}
Palmitinic acid ++ ++ + ++ ++
Paraffin (solid) ++ ++ + ++ ++
Paraffin oil ++ ++ + o] -
Patent potash ++ ++ ++ ++ ++
Peanut butter ++ ++ + + o}
Pentachlorophenol ++ ++ ++ o] o] Y,
Pentane ++ ++ + - -
Pepper ++ ++ ++ ++ ++
Peppermint oil ++ ++ + - - Y,
Perchloric-acid solution + o} ++ ++ +
Perchloroethylene ++ ++ + - -
Perfumes ++ ++ + o] - V, not recommended
Petrol see gasoline
Petroleum ++ ++ + o] - \Y,
Petroleum ether ++ ++ + o] - \Y,
Phenol ++ ++ o] + + \Y,

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C
Phenol sulphonic acid ++ ++ + ++ ++
Phenoxy-acetic acid ++ ++ + ++ ++
Phenyl phenol ++ ++ + + +
Phosphating liquor (for ++ ++ ++ ++ ++
metal)
Phosphor chlorides (tri, not recommended
penta,oxychloride)
Phosphoric acid (conc.) ++ ++ + + +
Phthalic acid ++ ++ ++ ++ ++
Phthalic anhydride ++ ++ ++ ++ ++
Picrinic acid ++ ++ + + +
Pigments,dryfor paints, ++ ++ ++ ++ ++
plastics etc.)
Pine oil ++ ++ o o o) \Y}
Pitch ++ ++ + ++ ++
Polishing wax ++ ++ + o] o]
Potash ++ ++ ++ ++ ++
Potassium bromide ++ ++ ++ ++ ++
Potassium cyanide ++ ++ + + + CO2, hazardous
Potassium hydroxide ++ ++ + ++ ++ CcO2
Potassium iodide ++ ++ ++ ++ ++
Potassium permanganate + + ++ ++ ++
Potassium salts See page 24
Potassium sulphate See page 24
Potassium sulphide ++ ++ + + ++ 02, C02
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C

Propanol ++ ++ + + +

Propargyl alcohol ++ ++ + + +

Propionic acid ++ ++ 0 ++ ++ \Y;

Propulene glycol ++ ++ + ++ ++

Propyl alcohol ++ ++ + + +

Prussic acid ++ ++ + o] o] V, very hazardous

Pyridine + ++ o o) o \Y;

Quinine ad its salts ++ ++

Ratbane ++ ++ ++ ++ ++

Red ochre See page 24
Resorcine (resorcinol) ++ ++ ++ ++ ++

Ricinus oil ++ ++ o] + o]

Salad oil ++ ++ + + )
Salas sauce ++ ++ + ++ o)

Salicyl aldehyde ++ ++ + o o) %

Salicylic acid ++ ++ ++ ++ ++

Salmiac ++ ++ ++ ++ ++

Saltpetre (nitrate) See page 24
Saponin ++ ++ ++ ++ ++

Scouring powder ++ ++ + ++ ++

Sesame oil ++ ++ + + o

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C
Shampoo ++ ++ o ++ ++
Silicone oil ++ ++ o] + +
Silver polish ++ ++ + ++ ++
Silver salts See page 24
Soap(soft, green & yellow) ++ ++ o ++ ++
Soda ++ ++ ++ ++ ++
Sodium cyanide ++ ++ + + + hazardous
Sodium hydroxide ++ ++ + ++ ++ Cc02
Sodium hypochlorite + - + ++ ++
Sodium salts See page 24
Sodium sulphide ++ ++ + + + 02, CO2
Soldering fluid ++ ++ ++ ++ ++
Solvent naphtha ++ ++ + - -
Soy oil ++ ++ + + o
Spermaceti ++ ++ + + +
Spindle oil ++ ++ + o] o]
Spirit ++ ++ + + +
Stannic salts (tin) See page 24
Stannous salts (tin) See page 24
Starch ++ ++ ++ ++ ++
Stearic acid ++ ++ ++ ++ ++
Strontium salts See page 24
Styrene (styrol) ++ ++ + o] -

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C

Sublimate ++ ++ ++ ++ ++

Succinic acid ++ ++ ++ ++ ++

Sucrose ++ ++ ++ ++ ++

Sugar ++ ++ ++ ++ ++

Sulphate of ammonia See page 24

Sulphur ++ ++ ++ ++ ++

Sulphur chloride not recommended

Sulphur trioxide o - o + 0 V, not recommended

Sulphuric acid (50-90%) + + + ++ ++

Sulphuric acid (90-100 %) o o} + ++ ++

Sulphuric acid (dilute) ++ ++ ++ ++ ++

Sulphuryl chloride not recommended

Superphosphate ++ ++ ++ ++ ++

Syrup ++ ++ ++ ++ ++

Talcum grease ++ ++ + + o

Talcum powder ++ ++ ++ ++ ++

Tannic acid ++ ++ + ++ ++

Tannin ++ ++ + ++ ++

Tar oil ++ ++ o} o o) \Vi

Tartaric acid ++ ++ ++ ++ ++

Tea ++ ++ ++ ++ ++

Tetra see "carbon tetrachl
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C
Tetra-ethyl lead
Tetra-ethyl lead
Tetrahychloroethane ++ ++ + - -
Tetrahydrofuran ++ ++ o - -
Tetralin ++ ++ + - -
Thallium salts See page 24
Thio(sodium thiosulphate) See page 24
Thioglycolic acid ++ ++ + o] o] Vv
Thionylchloride not recommended
Thiophene ++ ++ o] - -
Thomas meal ++ ++ ++ ++ ++
Tin compounds See page 24
Titanium tetrachloride not recommended
Titanium white ++ ++ ++ ++ ++
Toluene (toluol) ++ ++ + - - V
Tomato juice ++ ++ ++ ++ ++
Toothpaste ++ ++ + + +
Transformer oil ++ ++ + o] o]
Trichloro-acetic acid ++ ++ o] +0 \Y
Trichlorobenzene ++ ++ + - -
(benzole)
Trichloroethane ++ ++ + - -
Trichloroethylene ++ ++ + - -

SABIC EuroPetrochemicals BV
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack  to Physical
+20°C +60°C attack +40°C +60°C
Tricresylphosphate ++ ++ o) + +
Triethanolamine (turkey ++ ++ o ++ ++
red oil)
Turkey red oil ++ ++ + + +
Turpentine ++ ++ + - -
Turpentine (synthetic) ++ ++ + o] -
Turpentine varnish ++ ++ + o] - 02, not recommended

Urea ++ ++ ++ ++ ++

l

Vanilla extract ++ ++ + o] o] \Y,

Varnish see terpentine varnish
Vaselin ++ ++ + + o)

Vinegar ++ ++ ++ ++ ++

Vinylchloride ++ ++ + - -

Waterglass ++ ++ + ++ ++
Wax: beeswax ++ ++ + + +
Wax: carnauba wax ++ ++ + + +
Wax: mineral-oil wax ++ ++ + + o
White lead ++ ++ ++ ++ ++
White spirit ++ ++ + o] -

Xylene (xylol) ++ ++ + - -

|
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Chemicals Resistance to Resistance Permeability Remarks
Chemical attack to Physical
+20°C +60°C attack +40°C +60°C

Yeast ++ ++ ++ ++ ++

Yoghurt ++ ++ ++ ++ ++

Zinc white ++ ++ ++ ++ ++

Zinc, salts See page 24

Metal salts

In the following table the resistance of polyethylene is evaluated to the action of various
chemicals. Salts (and their solutions) whose chemical names can be composed out of the
diagram are not included in the tables. These metal salts, nor solid nor in an aqueous
solution, have no influence on polyethylene.

Metals Salts

Aluminium Nickel acetate hydrosulphate
Ammonium Potassium arsenate iodate, iodite
Antimoon Silver benzoate metaphophate
Barium Sodium borate molybate
Bismuth Strontium bromate nitrate

Cadmium Thallum bromide nitrite

Calcium Tin carbonate oxalate
Chromium Zinc chlorate perborate

Cobalt chloride persulphate
Copper chromate phosphate, phosphite
Iron dicarbonate rhodanide

Lead dichromate salicylate

Lithium disulphate silicate
Magnesium ferric/ferrous cyanide  silicofluoride
Manganese fluoride sulphate, sulphite
Mercury formiate thiosulphate
Molybdenum gluconate

All information supplied by or on behalf of SABIC EuroPetrochemicals companies in relation to its products, whether in the nature
of data, recommendations or otherwise, is supported by research and believed reliable, but SABIC EuroPetrochemicals companies
assumes no liability whatsoever in respect of application, processing or use made of the

afore-mentioned information or products, or any consequence thereof. The user undertakes all liability in respect of application,
processing or use of the afore-mentioned information or product, whose quality and other properties he shall verify, or any
consequence thereof. No liability whatsoever shall be attached to SABIC EuroPetrochemicals companies for any

infringement of the rights owned or controlled by a third party in intellectual, industrial or other property by reason on the
application, processing or use of the afore-mentioned information or products by the user.

©SABIC EuroPetrochemicals BV - Technical Marketing PE (01/05)
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