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1. Introduction

New York-New Jersey Harbor consists of numerous bays, rivers, and channels of complex shape
that are connected to the Hudson River. Some channels and bays within the New York -New Jersey
Harbor will go through widening, deepening, and bend easing to improve navigation efficiencies
within the New York and New Jersey Harbor and allow passage of Maersk Triple E Ultra Large
Container Vessel Class (Triple E) as design vessel for this study. The Feasibility Study of New
York and New Jersey Harbor Deepening Channel Improvement is an evaluation for channel
widening, deepening, bend easing, and related improvements throughout the Ports of New York
and New Jersey. The study areas include Anchorage, Port Jersey, Kill Van Kull, Arthur Kill, and
Newark Bay reaches (Figure 1).

To perform the economical analysis of widening, deepening, and bend easing the channels, a
number of factors will need to be considered. These factors include the physical nature of the
material to be removed, how much material will be removed, appropriate methods of removal,
where to dispose of dredged material, and what effects the project will have on nearby properties.
In order to provide proper solutions for these factors, relatively detailed knowledges of the
subsurface are required as follows:

. mapping the top of bedrock and delineate where it will occur along the proposed channel
improvements so that volumetric calculations can be performed,;

. mapping the thickness of contaminated material throughout the port so that volumetric
calculations of contaminated material can be performed;

. other mappings such as Top of Pleistocene and sand/gravel to help define the dredgeability
and disposal options for the dredged materials in the various reaches;

. defining profiles and cross sections to illustrate the aerial distribution of the various soil
and rock types that will be encountered along each reach. Based on the profiles and cross
sections, a specific course of action such as blasting or dredging with a specific type of
dredge is determined;

. defining the characteristics (soil or rock classification, density, unit weight, compressive
strength etc.) of various soil and rock types to be encountered along each reach so that
dredgeability analysis and slope stability analysis can be performed,;

. determining which dredging equipment that might be best suited for each stratigraphic
reach using available computer programs and dredging records;

. analyzing the stability of the channel side slopes; and

. evaluating the potential effects that blasting may have on nearby structures.

Recent economical analysis shows deepening the pathways by 4 feet (to fifty-four feet below mean
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lower low water (-54° MLLW)) and by 5 feet (to fifty-five feet below mean lower low water (-55°
MLLW)) have considerable net benefits. Hence, in this study, dredgeability and slope stability
analyses for project areas were performed on the basis of both 4 feet and 5 feet deepenings.

2. Geological Information

2.1. Bedrock Lithology and Top Contour Map of Rock

The locations and types of rock which are encountered if the channels are deepened to proposed
deepening depths of fifty-four feet below mean lower low water (-54° MLLW) and fifty-five feet
below mean lower low water (-55° MLLW) are shown in Figure 2. The top contour map of rock
can be employed to determine the volume of rock that will require removal. The location, type
and volumes of rock can be used for blasting analysis and cost analysis.

Bedrocks in the Kill Van Kull are composed of Serpentinite as metamorphic rocks in the Constable
Hook reaches, Sandstone as a sedimentary rock in the Bergen Point reach, Diabase as an igneous
rock from Bergen Point to the eastern part of Newark Bay, and Shale as a sedimentary rock with
the arkosic sandstone member at Shooters Island. Throughout the Kill Van Kull, previously
blasted, fractured, or moderately weathered bedrock underlies the channel.

Bedrocks in the Newark Bay consist of mainly Sandstone with shale member on the west, and
mainly Diabase with Sandstone, Serpentinite, and Shale on the east. The Diabase, Sandstone and
Shale are members of the Brunswick Formation (Jurassic) of the Newark Basin Physiographic
Province.

Bedrocks in the Port Jersey Channel is mainly Schist. The east of the Port Jersey Channel is known
to be in thrust-fault contact with Serpentinite associated with the Hartland Formation. Bedrock
was not encountered above the projected project depths (-54° MLLW and —55> MLLW) in the
Anchorage and Port Jersey channels.

Poorly consolidated sandstone and shale of the Atlantic Coastal Plain Physiographic Province
(Tertiary-Cretaceous) underlies Ambrose Channel but were not encountered within the depth of
El. -75 MLLW.
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2.2. Pleistocene Sediments

The bedrock complex is overlain by Pleistocene glacial sediments that range in size from silt and
clay to large cobbles and boulders. In most cases glaciation subdued the terrain by leveling the
higher peaks and filling the valleys with glacial till (ground moraine). However, in some cases,
low relief, elongated hills were formed by debris pushed in front (terminal moraine) or to the sides
(lateral moraines) of the advancing glacier. A terminal moraine exists along the south edge of
Staten Island up to the Narrows, and then appears again in the Bay Ridge section of Brooklyn.
The terminal moraine continues out on Long Island to Nassau County where it splits into two
separate terminal moraines that continue out to Montauk Point and Orient Point. The southern
terminal moraine is known as the Ronkonkoma and the northern as the Harbor Hill. Adjacent to
the Narrows, the Harbor Hill terminal moraine overlies the Ronkonkoma.

Southeast of the terminal moraine are outwash deposits of sand and gravel that extend under Lower
New York Bay. These fluvial deposits are the result of ice melt water washing soils out beyond
the terminal moraine. Behind the terminal moraine is a ground surface moraine deposit consisting
of an unsorted mixture of sand, silt, clay, gravel, cobbles and boulders. These materials were
picked up by the advancing ice and dropped as the ice melted. Scattered within this ground
moraine are fluvial deposits, such as eskers and kames, which were deposited by concentrated ice
melt water that flowed in and under the ice.

As the glacier receded, the terminal moraine became a natural dam that impounded the glacier melt
water and formed a number of large lakes. Varved silts and clays were deposited within these
lakes. These varved deposits which overlie ground moraines are sometimes as thick as one
hundred feet (100”). Sands were deposited on top of the varved silt and clay when the lakes became
shallow. Eventually the terminal moraine was breached, and the glacial lakes were drained.
Subsequent to the draining of these glacial lakes, outwash plains composed of alluvial sand
deposits were formed along the perimeter of the lakebeds.

Figure 3 shows a top contour map of Pleistocene. The map defines where the dense (more difficult
to dredge) Pleistocene Sediments will be encountered. It should be noted that Pleistocene
sediments are normally red to brown, rarely contain shells and are relatively dense when compared
to Holocene (Recent) sediments, which are normally gray to black and frequently contain shells.
Although there are significant differences between Pleistocene and Holocene (Recent) sediments
it is not always easy to define the top of the Pleistocene. Based on N values and soil descriptions
of soil borings, it is anticipated that most of sediments in Anchorage, Port Jersey, Kill Van Kull,
and Newark bay reaches will be Pleistocene. Top of Pleistocene contour map can be considered a
Paleo-structure or Paleo-geographic map. It is known that the top of the Pleistocene normally
occurs at an elevation of approximately 20 feet below mean lower low water (-20° MLLW) along
the flats adjacent to channels.
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2.3. Sand/Gravel Sediments (Pleistocene-Holocene)

Map of sand and gravel-sized sediments above sixty-feet below mean lower low water (-60°
MLLW) is shown on Figure 4. The map can be used to determine where the dredged material will
be predominantly sand and gravel, silt and clay or some combination. The map should be used in
conjunction with the Top of Pleistocene Map, Isopach Maps, as well as profiles and cross-sections
to help define the most suitable contract limits, possible dredge types, and disposal location. All
these factors are employed in the cost analysis.

2.4. Holocene (Recent) Sediments

It is known that during the last 20,000 years, sea level has risen as much as three hundred feet
(300°) and continues to rise at a rate of one to two feet (1°-2”) per 100 years. As a result, the project
area that was high and dry during the Pleistocene has become a tide-dominated estuary. A blanket
of Holocene (Recent) sediments ranging from poorly graded sand, silty sand, slightly organic silt,
and occasionally peat has been deposited. The thickness of the Holocene section is a few feet in
the flats adjacent to the navigation channels.

The upper portion of the Holocene section often emits a petroleum-like odor and contains man
made debris including toxic chemicals and heavy metals. One objective of this study was to
estimate the aerial distribution (location and thickness) of the contaminated material so that
volumes could be approximated. This was accomplished through the use of isopach (thickness)
maps. The thickness of contaminated material above sixty feet below mean lower low water (-60’
MLLW) was determined in those borings in which it was detected. The thickness of contaminated
interval was estimated in each boring from physical characteristics (moisture content, color, odor,
and soil density), scanning methods (UV fluorescence and photo-ionization) and direct testing
(total petroleum hydrocarbons). The isopach maps shown in Figure 5 show the location and aerial
distribution of contaminated sediments that will require removal and disposal as the channels are
deepened. In this study, soft and loose soils were assumed to be an indicative of Holocene deposits,
namely, not HARS suitable.
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3. Data Review and Analysis Methodology

3.1. Review and Inventory of Existing Subsurface Data

A review of previous Corps of Engineer reports and dredging contracts was conducted to obtain
existing subsurface information. Other public agencies and private sources were contacted to
determine the availability of additional subsurface data. As few soil testing borings were located
within limits of proposed reaches, soil testing borings located outside of limits of proposed
Reaches also were considered to obtain existing subsurface information of proposed reaches. The
distribution, depth, and quality of the available data was reviewed to determine the need for
additional subsurface. It was shown through the review that some of the channels such as Kill
Van Kull, and Anchorage would require very little additional data whereas other channels
including Newark Bay and Port Jersey would require more additional subsurface data due to lack
of existing subsurface data.

3.2. Field Testing and Subsurface Data

Standard Penetration Test (SPT) methods have been applied to collect continuous soil samples
throughout the proposed reaches. Representative soil and rock samples were selected for testing
from both SPT borings and vibracores to define the geotechnical properties of the soil necessary
for slope stability analysis, dredging analysis and blasting analysis and to employ possible low
cost and efficient techniques to determine the thickness of the contaminated interval. Geotechnical
testing included grain size distribution, moisture content, unit weight, specific gravity, liquid and
plastic limits. Multiple undisturbed (Shelby Tube) samples were recovered from each of the major
silt and clay layers. Triaxial tests were performed on the undisturbed samples to determine shear
strength, cohesion and other factors necessary for slope stability. Rock cores were recovered in
those areas where shallow (<65’ from MLLW) bedrock was encountered. Cores were described
in detail and rock quality designation (RQD) was determined. Point load tests were conducted on
representative core samples.

The thickness of the contaminated interval was determined by use of ultra-violet fluorescence,
photo ionization, total petroleum hydrocarbons and moisture content.

3.3. Soil Profiles and Cross-Sections

In the subsequent subsections, the individual reaches are described in detail through the use of soil
profiles and cross-sections. The profiles were employed to illustrate the aerial extent of the various
soil and rock types that will be encountered within reaches. Soils that have similar characteristics
(i.e. Silty Sand and Silty Gravel) or that are difficult to differentiate in the field (i.e. Silty Clay or
Clayey Silt) were grouped together to define stratigraphic units. Soil color was employed as
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another factor in determining the stratigraphic units illustrated. Pleistocene sediments are
commonly reddish-brown whereas the Holocene sediments are frequently gray, tan or black.
Although a stratigraphic unit is, for instance, called Holocene Silt and Clay, it may contain minor
sand or gravel sub-units.

Cross sections show the stratigraphy of soil and rock types that are encountered along the middle
of reaches. The soil types and their properties such as unit weight, cohesion, and friction angle are
very significant factors to be considered in determining side slope stability.

3.4. Dredgeability Analysis

Guides of program DREDGABL developed by WES was used to aid Engineers in determining the
suitability of various sediments to dredging. The guides lead engineers to determine if a given
sediment type can be dredged and what dredges are most appropriate for the dredging procedure.
The guides require the soil type, rock type, fineness (grain size), consistency (i.e., soft, medium,
stiff, or hard), and in-situ compactness (i.e., loose, medium, or dense). For compressible sediments
(both Organic and Inorganic Clay and Silt), soil type described by using the Unified Soil
Classification System (USCS) and soil consistency are needed to perform the dredgeability
analysis. For coarser sediments (Sand and Gravel), specific USCS soil type and compactness are
needed. Additionally, the guides provide dredgeability information for rock and shale fragments,
cemented soils, shells and debris.

Table 1 is a summary of the general dredging characteristics of the overall dredge types. Specific
dredges are listed for each reach. Before a final dredge type is selected, coordination with other
agencies must be made. Some dredge types are not permitted because of environmental concerns,
cost or availability. Final selection of the dredge type to be used lies with the Contractor in
coordination with the USACE and other agencies.
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Table 1: Summary of Dredge Operating Characteristics

Dredging
% Solids Open Range of I—\:Z%Vr?t o
Dredge i Turbidit Water i Depth Limiting
in Slurry Yy Production -
Type . Limits Limits Currents
By Weight Operation | (cy.yd. /hr.)
(ft) (o)
Hopper
10-20 High Yes 500 - 2000 <80 <7 7 Knots
Dredges
Mechanical .
In Situ Average Yes 30 - 500 <100 <3 3 Knots
Dredges
Pipeline Depends On 3-7
10-20 Average 25-10,000 <14 <3
Dredges Type Knots

Each reach can be considered either "soft" or "moderate to hard" as a reference to the ease of
dredging. Overall, Ambrose, Anchorage, and Port Jersey Channel can be considered "soft" because
the sediments are relatively loose sands or soft to very soft silts and clays and should be easily
dredged. Channels such as Kill Van Kull, Newark Bay, and Port Jersey can be considered
"moderate to hard" either because the sediments are dense to very dense or rock is present; these
channels would require additional efforts during dredging including rock blasting. According to
previous experiences, rocks with unconfined compressive strengths less than 7,000 psi or RQD
values less than 30% is considered dredgeable.

3.5. Slope Stability Analysis

It is necessary to determine the stability of the channel side slopes for the following reasons:

If there are structures close to the top of the slope and failure occurs, the structural
stability of the structure is diminished, and very significant damage may occur.

If reach side slopes are not stable, then failure will result in significant shoaling.
Frequent expensive maintenance including dredging will be required.

Proper measures to unstable slopes can be taken into consideration. The measures can
be simulated to verify their effectiveness.

After estimating approximate full extents of unstable slopes and determining proper
measures to unstable slopes, total cost for stabilization of unstable slopes can be
approximated.
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Slope stability analysis was performed using the computer program SLOPE/W developed by
Geo-Slope International, Ltd. The program requires input including data such as channel slope
profiles, stratigraphy, and soil properties. The Spencer’s method was used to obtain the lowest
factor of safety for the governing cross section of each slope. Circular and non-circular
potential failure surfaces were searched with optimization.

Side slopes of each reach in non-rock material were constructed and have been maintained at a 1
(rise) on 3 (run) ratio. These slopes are very similar to those that existed along the natural channel
prior to dredging. It is known that these side slopes have been proven to be stable near critical
structures for all types of soils within the channel. However, even slopes with 1 on 3 may not be
stable especially for soft soils such organic silts, peat, and loose sands. Excessive sloughing of
these types of soils may occur causing more frequent maintenance dredging. Hence, while in view
of these factors, a side slope of 1 on 3 is considered where possible, resulting unstable slopes
should be stabilized by low cost measures. The results of slope stability based on a 1 on 3 side
slope is summarized for each channel evaluated.

The existing channel side slopes in rock areas were constructed at a 1 (rise) on 1 (run) ratio. This
slope has proven to be stable, especially near structures. The 1 on 1 side slopes were basically
formed from the blasting. The explosives in the blast holes break and push the rock upward in a
shape of a 45 degree angle cone. These 1 on 1 side slopes in rock are relatively easy for a contractor
to dredge after blasting. In view of these factors a side slope of 1 on 1 is recommended where
possible in rock areas. In areas where a steeper slope is required, more detailed analysis should be
performed. Factors such as the orientation (strike and dip) of fractures and bedding planes should
be determined.

4. Dredgeability and Slope Analyses

4.1. Anchorage Channel (AN-1)

4.1.1. Stratification

Anchorage Channel is the primary channel in the Upper Bay. Reach AN-1 is located at the south
end of the Anchorage Channel. Soil test borings performed at this reach are displayed in Figure 6.
The stratification of Reach AN-1 was determined based on types and consistencies of each material
encountered in the soil test borings. The stratification of Reach AN-1 is shown in Figure 11. The
profile indicates that the Reach AN-1 is primarily composed of Holocene (Recent) Silt. Based on
proposed deepening depths of fifty-four feet below mean lower low water (-54 MLLW) and fifty-
five feet below mean lower low water (-55> MLLW), Silt can easily be determined as a material
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to be removed when the reach are deepened.

4.1.2. Dredgeability

For the purpose of DREDGABL analysis, the Silt in Reach AN-1 was classified as either OL or
OH with very soft to soft consistencies and medium to high plasticity. These criteria were
determined from a review of the boring logs in the reach. The Silts of Reach AN-1 have excavation
characteristics classified as “good” for clamshell dredge, “very good to good” for backhoe dredge,
and “very good” for cutter dredge as shown in Table 2.

Table 2: Dredgeability of Materials for Reach AN-1

Material Dredge Type
Type Clamshell Backhoe Cutter Blast
Silt Good Very Good to Good Very Good NA

When factors such as dredging records, contamination, disposal, and availability of dredging
equipment are considered, an environmentally friendly clamshell dredge would appear to be the
most suitable equipment to dredge Reach AN-1.

4.1.3. Slope Stability

Soil test boring location RHF98-25 was used to estimate soil strata and soil properties for analyses
of slope stability as overall, the boring can provide whole soil stratification which is useful to
understand stabilities of slope proposed for four feet and five feet deepenings. The soil properties
of soil strata of the boring are shown below:

Table 3: Soil Properties of Soil Strata at Reach AN-1

Top Representative Eriction
Boring | Material | Elevation N-Value Unit Weight | Cohesion Anale
No. Type of Stratum (blows/ft) (pcf) (psf) (Deg )
(ft) IRQD (%) g
Silt -45.1 0 90 50 0
RHF98-25 —ii; -53.0 0 100 100 0
New York and New Jersey Harbor Deepening Channel Improvements Feasibility Study 9
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Using the above soil properties, circular and non-circular potential failure surfaces were searched
by optimized grid-radius, entry-exit, and block analyses. As a result of simulations, the lowest
safety factors of slope analyses for four feet and five feet deepenings at this reach equals 1.71 and
1.51, respectively; the slope stability criteria with the minimum factor of safety of 1.5 was satisfied.
The summary of slope stability analyses at Reach AN-1 is shown in Table 4.

Table 4: Summary of Slope Analyses at Reach AN-1

Factors of Safety of 4 Factors of Safety of 5
Boring No. Deepening Deepening
Min Max Min Max
RHF98-25 1.711 1.794 1.505 1.567

4.2. Port Jersey Channel (PJ-1)

4.2.1. Stratification

The Port Jersey Channel is located in Bayonne, New Jersey between the Military Ocean Terminal
on the south and the Global Marine Terminal and the Northeast Automobile Terminal on the north.
Reach PJ-1 is a triangle-shaped reach located at the entry of the Port Jersey Channel from
Anchorage Channel. Soil test borings performed at this reach are displayed on Figure 7. The
stratification of Reach PJ-1 was determined based on material types and material consistencies of
the soil test borings. Reach PJ-1 mainly consists of:

- Holocene (Recent) sediments: soft black, grey, and dark grey Silt (OL or OH) and underlying
Silty Clay (CL, OH or MH); and

- Pleistocene age sediments: a dense to very dense, fine to medium grained, red-brown Sand (SP-
SM) with lenses of stiff Silt and Clay and occasional Gravel.

The stratification of Reach PJ-1 is shown in Figure 12.

4.2.2. Dredgeability

As the other sediments account for a limited amount of the total volume, Silt (OL or OH) and Silty
Clay (CL, OH or MH) were analyzed as a main material to be dredged in Reach PJ-1. Based upon
the results from the analysis, the Silt and Silty Clay of Reach PJ-1 have excavation characteristics
classified as “good” for clamshell dredge, “very good to good” for backhoe dredge, and “very
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good” for cutter dredge. The Sand (SP-SM) of Reach PJ-1 is classified as “good to fair” for
clamshell dredge, “good” for backhoe dredge, and “very good to good” for cutter dredge as shown
in Table 5.

Table 5: Dredgeability of Materials for Reach PJ-1

Material Dredge Type
Type Clamshell Backhoe Cutter Blast
Silt &

Silty Clay Good Very Good to Good Very Good NA
Sand Good to Fair Good Very Good to Good NA

Consistencies of Silts and Silty Clays were classified as very soft to soft and the consistencies of
Sands were classified as being fine to medium grained with medium density. Based upon previous
analyses the Recent Silt and Silty Clay sediments can be dredged by all dredges being used for
comparison, therefore, only the Sand was used for determining the suitability of the selected
dredge types. All dredge types are proved to be suitable for this reach with the cutter dredge having
the best results. In view of dredging records, contamination, disposal, and availability of dredging
equipment, a clamshell dredge will be suitable to dredge the Reach PJ-1.

4.2.3. Slope Stability

Soil test boring locations ANC98-81 and PJ-4 were used to estimate soil strata and soil properties
for analyses of slope stability as overall, the borings can provide whole soil stratification which is
useful to understand stabilities of slope proposed for four feet and five feet deepenings. The soil
properties of soil strata of the borings are shown in Table 6.
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Table 6: Soil Properties of Soil Strata at Reach PJ-1

_ _ Top_ Representative Unit _ Eriction
Boring Material | Elevation N-Value Weight Cohesion Angle

No. Type of Stratum | (blows/ft) /RQD (psf)

Silt -21.0 0 90 50 0

ANC98-81 | Silty Clay -33.0 0 100 100 0

Sand -63.5 70 135 0 42

Silt -32.0 0 90 50 0

P-4 Silty Clay -35.0 0 100 100 0

Sand -42.0 80 135 0 42

Schist -84.0 NA 155 5000 40

Using the above soil properties, circular and non-circular potential failure surfaces were searched
by optimized grid-radius, entry-exit, and block analyses. As a result of simulations, the area of
boring PJ-4 in the western portion of the Reach PJ-1 resulted in the lowest safety factors of slope
analyses for four feet and five feet deepenings as 2.7 and 2.69, respectively. On the other hand, the
area of boring ANC98-81 in the eastern portion of the Reach PJ-1 resulted in the lowest safety
factors of slope analyses for four feet and five feet deepenings as about 0.70 and 0.69, respectively.
The area of boring PJ-4 in the western portion of the Reach PJ-1 satisfies the slope stability criteria
with the minimum factor of safety of 1.5; however, the area of boring ANC98-81 in the eastern
portion of the Reach PJ-1 fails to meet the minimum factor of safety. The summary of slope
stability analyses at Reach PJ-1 is shown in Table 7.

Table 7: Summary of Slope Analyses at Reach PJ-1

Factors of Safety of 4 Factors of Safety of 5
Boring No. Deepening Deepening
Min Max Min Max
ANC98-81 0.696 0.709 0.690 0.700
PJ-4 2.702 2.706 2.690 2.702

Critical slope failures in the area of boring ANC98-81 occur over the bottom of thick, soft
consistency Silty Clay layer. The full extent of the soft Silt and Silty Clay should need to be
further investigated to determine a proper type and the scope of application of mitigation
measure to stabilize the slopes in the eastern portion of the Reach PJ-1.
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4.3. Kill Van Kull Channel (KVK-1)

4.3.1. Stratification

The Kill Van Kull Channel is located north of Staten Island, New York and south of Bayonne,
New Jersey. The channel connects Upper New York Harbor with the Arthur Kill Channel and
Newark Bay Complex. Reach KVVK-1 is a triangle-shaped reach located on the south of entry of
Kill Van Kull from Ambrose Channel. Soil test borings performed at this reach are displayed on
Figure 8. The stratification of Reach KVK-1 was determined based on material types and material
consistencies of the soil test borings. The Reach KVK-1 mainly consists of:

- Holocene (Recent) sediments: soft black, grey, and dark grey Silt (OL or OH) and a layer of
dense to loose consistency Sand (SP-SM);

- Pleistocene age sediments: dense to very dense Cobble and Boulder; and

- Serpentinite as a bedrock.

The stratification of Reach KVK-1 is illustrated in Figure 13. Based on proposed deepening depths
of fifty-four feet below mean lower low water (-54 MLLW) and fifty-five feet below mean lower
low water (-55> MLLW), Holocene (Recent) sediments will mainly be removed when the reach is
deepened.

4.3.2. Dredgeability

Based upon the results from the analysis of dredgeability, the Silt of Reach KVK-1 has excavation
characteristics classified as “good” for clamshell dredge, “good” for backhoe dredge, and “very
good” for cutter dredge. Sand is classified as “very good to fair” for clamshell dredge, “very good
to good” for backhoe dredge, and “very good” for cutter dredge. Cobble and Boulder are classified
as “poor” for clamshell dredge, “fair to good” for backhoe dredge, and “good” for cutter dredge.
Serpentinite rock is encountered below fifty feet below mean lower low water (-50 MLLW) in the
western portion of Reach KVVK-1. These dredgeabilities of each material are summarized in Table
8.

Table 8: Dredgeability of Materials for Reach KVK-1

. Dredge Type
Material Type Clamshell Backhoe Cutter Blast
Silt Good Good Very Good NA
Sand Very Good to Fair | Very Good to Good | Very Good NA
Cobble/Boulder Poor Fair to Good Good NA
Serpentinite Very Poor Poor Poor Good
New York and New Jersey Harbor Deepening Channel Improvements Feasibility Study 13
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Consistencies of Silts were classified as very soft to soft and the consistencies of Sands were
classified as density to loose. Consistencies of Cobble and Bounder were classified as dense to
very dense and RQD of the Serpentinite rock was estimated as 44%. Based upon previous analyses,
the Recent Silt and Sand sediments can be dredged by all dredges. In view of dredging records,
contamination, disposal, and availability of dredging equipment, a clamshell dredge will be
suitable to dredge the Recent Silt and Sand sediments in the Reach KVK-1. Cobble and Boulder
can be dredged by backhoe and cutter dredges. Serpentinite rock encountered below fifty feet
below mean lower low water (-50 MLLW) in the western portion of Reach KVK-1 should be
dredged to a limited extent to reach the proposed deepening depths. Hence, a heavy cutter dredge
will be economical and suitable to dredge the limited extent of Serpentinite rock in the western
portion of the Reach KVK-1.

4.3.3. Slope Stability

Soil test boring locations ANC98-31, ANC98-30, and K\VK98-1A were used to estimate soil strata
and soil properties for analyses of slope stability as overall the borings can provide whole soil
stratification which is useful to understand stabilities of slope proposed for four feet and five feet
deepenings. The soil properties of soil strata of the borings are shown in Table 9.

Table 9: Soil Properties of Soil Strata at Reach KVK-1

Top Representative
. Elevation P Unit . Friction
. Material N-Value . Cohesion
Boring No. Tvoe of (blows/ft) /RQD Weight (psf) Angle
yp Stratum (pcf) b (Deg.)
(%)
(ft)
Silt -42.0 0 90 50 0
ANC98-31 Sand -44.0 8 115 0 31
Silt -50.0 0 90 50 0
Silt -27.0 0 90 50 0
ANC98-30 Sand -43.0 10 120 0 30
Silt -55.0 0 90 50 0
Silt -22.8 0 90 50 0
Sand -39.0 4 110 0 28
KVK98-1A Sand -43.0 18 120 0 325
Serpentinite -54.0 44% 155 5000 40

Using the above soil properties, circular and non-circular potential failure surfaces were searched
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by optimized grid-radius, entry-exit, and block analyses. As a result of simulations, the area of
boring ANC98-31 in the eastern portion of the Reach KVK-1 resulted in the lowest safety factors
of slope analyses for four feet and five feet deepenings as about 0.54 and 0.49, respectively. The
area of boring ANC98-30 in the middle of the Reach KVK-1 resulted in the same lowest safety
factor of slope analyses for four feet and five feet deepenings as about 1.15. In addition, the area
of boring KVK98-1A in the middle portion of the Reach KVK-1 resulted in the same lowest safety
factor of slope analyses for four feet and five feet deepenings as about 1.14. Overall, most of the
Reach KVVK-1 look like not satisfying the slope stability criteria with the minimum factor of safety
of 1.5. The summary of slope stability analyses at Reach KVK-1 is shown in Table 10.

Table 10: Summary of Slope Analyses at Reach KVK-1

Factors of Safety of 4 Factors of Safety of 5
Boring No. Deepening Deepening
Min Max Min Max
ANC98-31 0.473 0.481 0.488 0.573
ANC98-30 1.148 1.159 1.148 1.159
KVK98-1A 1.144 1.170 1.144 1.170

It is anticipated that critical slope failures in the eastern portion of Reach KVK-1 including boring
ANC98-31 will occur as mode of deep-seated slope failure due to very thick, soft consistency top
and third layers of silt materials and relatively thin, medium consistency second sand layer. On the
other hand, critical slope failures in the eastern and middle portions of Reach KVK-1 including
borings ANC98-30, KVK98-1A, and KN-11 will occur as mode of local slope failure due to a
relatively thick, medium to firm consistency second layer of sand in the middle of the reach and
dense to very dense second layer of boulder/cobble in the eastern portion.

The full extent of the soft consistency silt should need to be further investigated to determine a
proper type and the scope of application of mitigation measure to stabilize the slopes in the Reach
KVK-1.

4.4. Newark Bay (NWK-1)

4.4.1. Stratification
Newark Bay is located at the north of the junction of the Kill Van Kull and Arthur Kill Channels
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and extends northward to the New Jersey Turnpike Extension Bridge in Jersey City, New Jersey.
Reach NWK-1 is a triangle-shaped strip located and extending from south to north on the eastern
side of Newark Bay. Soil test borings performed at this reach are displayed in Figure 9. The
proposed deepening depths for the reach are fifty-four feet below mean lower low water (-54
MLLW) and fifty-five feet below mean lower low water (-55> MLLW). The Reach NWK-1 mainly
consists of:

- Holocene (Recent) sediments: soft black, grey, and dark grey Silt (OL or OH);

- Pleistocene age sediments: hard to medium-stiff consistency Clay (CL or CH), very dense to
medium consistency Sand (SP), and very dense to medium consistency Gravel (GC-GM); and

- Bedrocks such as Diabase, Diorite, Serpentinite, Shale, and/or Sandstone.

The stratification of Reach NWK-1 is illustrated in Figure 14. Based on the proposed deepening
depths of fifty-four feet below mean lower low water (-54 MLLW) and fifty-five feet below mean
lower low water (-55° MLLW), considerable amounts of Holocene (Recent) and Pleistocene
sediments will be removed when the reach are deepened.

4.4.2. Dredgeability

Based upon the results from the analysis of dredgeability, the Silt of Reach NWK-1 has excavation
characteristics classified as “good” for clamshell dredge, “good” for backhoe dredge, and “very
good” for cutter dredge. Clay is classified as “poor” for clamshell dredge, “fair to poor” for
backhoe dredge, and “good” for cutter dredge. Sand is classified as “good to fair” for clamshell
dredge, “very good to good” for backhoe dredge, and “very good to good” for cutter dredge. Gravel
is classified as “poor” for clamshell dredge, “fair to poor” for backhoe dredge, and “good” for
cutter dredge. Most of sub-crops of bedrocks including Diabase, Diorite, Serpentinite, Shale,
and/or Sandstone are encountered below fifty feet below mean lower low water (-50 MLLW) in
the most portions of Reach NWK-1 except for northern portion of the reach; sub-crops of bedrocks
in the northern portion of the reach extend close to twenty feet below mean lower low water (-20
MLLW). The dredgeabilities of each material are summarized in the Table 11.
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Table 11: Dredgeability of Materials for Reach NWK-1

. Dredge Type
Material Type Clamshell Backhoe Cutter Blast
Silt Good Good Very Good NA
Clay Poor Fair to Poor Good NA
sand Good to Eair Very Good to Very Good to NA
Good Good
Gravel Poor Fair to Poor Good NA
Bedrocks (Diabase, Diorite,
Serpentinite, Shale, and/or | Very Poor Poor Poor Good
Sandstone)

Consistencies of Silts were classified as very soft to soft and the consistencies of Clays were
classified as hard to medium-stiff. Consistencies of Sands and Gravels were classified as very
dense to medium, and RQDs of the bedrocks were estimated in the range of 25% to 85%. Based
upon previous analyses, the Recent Silt sediments can be dredged by all dredge types. In view of
dredging records, contamination, disposal, and availability of dredging equipment, a clamshell
dredge will be suitable to dredge the Recent Silt sediments in the Reach NWK-1.

While Sand sediments also can be dredged by all dredges, Clay and Gravel sediments can be
dredged only by cutter dredges. As the Sand sediments lies between the Clay and the Gravel
sediments and Sand sediments can be dredged by all dredge types, it is efficient to determine a
dredge type available for Clay and Gravel sediments. Hence, a cutter dredge will be suitable to
dredge the Clay, Sand, and Gravel sediments.

As the most of bedrocks encountered in most portions of the Reach NWK-1 except for the northern
portion are located below fifty feet below mean lower low water (-50 MLLW), a heavy cutter
dredge will be economical and suitable to remove the limited extent of the bedrocks to reach the
proposed deepening depths. However, it is anticipated that the significant amounts of bedrocks
encountered in northern portion of the Reach NWK-1 will be in need of blasting to reach the
proposed deepening depths. The full extent of the bedrocks in need of blasting in the northern
portion should need to be further investigated to estimate more accurate costs and schedules.

4.4.3. Slope Stability
Soil test boring locations PA2-443, PA2-486, NB98-34, and NBN-01-SFI-2 were used to estimate
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soil strata and soil properties for analyses of slope stability as overall, the borings can provide
whole soil stratification which is useful to understand stabilities of slope proposed for four feet
and five feet deepenings. The soil properties of soil strata of the borings are shown in Table 12.

Table 12: Soil Properties of Soil Strata at Reach NWK-1

Top Representativ : g
. Elevation Unit . Frictio
Boring No. Material of e N-Value Weight Cohesion n Angle
Type Stratum (blows/ft) (pcf) (psf) (Deg.)
(Ft) /RQD (%)
Silt -11.5 0 90 50 0
Clay -41.5 5 110 630 0
PA2-443 Clay -45.0 35 130 4375 0
Clay -64.0 10 120 1250 0
Shale -82.0 NA 155 5000 40
Silt -15.7 0 90 50 0
Sand -24.0 3 105 0 28
Clay -29.0 9 115 1125 0
Decompose | 44 75 135 0 37
NB98-34 d Shale
Shale,
Serpentinit
e, Diabase, -49.0 NA 155 5000 40
and
Sandstone
Silt -6.4 0 90 50 0
NBNO1-SFI- Sand -17.5 35 130 0 39.5
2 Clay -215 35 130 4375 0
Sandstone -37.5 80% 155 5000 40
Silt -16.5 0 90 50 0
Clay -35.0 30 125 3750 0
PAZ-486 Sand -48.0 55 135 0 41
Diabase -58.5 >70% 155 5000 40

Using the above soil properties, circular and non-circular potential failure surfaces were searched
by optimized grid-radius, entry-exit, and block analyses. As a result of simulations, the area of
boring PA2-443 in the northern end of the Reach NWK-1 resulted in the same lowest safety factor
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of slope analyses for four feet and five feet deepenings as about 0.62. The area of boring NBNO1-
SFI-2 in the northern tenth of the Reach NWK-1 resulted in the lowest safety factors of slope
analyses for four feet and five feet deepenings as about 1.68 and 1.67, respectively. The area of
boring NB98-34 in the middle of the Reach NWK -1 resulted in the same lowest safety factor of
slope analyses for four feet and five feet deepenings as about 1.94. The area of boring PA2-486 in
the southern portion of the Reach NWK-1 resulted in the same lowest safety factor of slope
analyses for four feet and five feet deepenings as about 1.00. Overall, the northern end and southern
portion of the Reach NWK-1 look like not satisfying the slope stability criteria with the minimum
factor of safety of 1.5, while the middle and northern tenth portions of the Reach NWK-1 meet the
slope stability criteria. The summary of slope stability analyses at Reach NWK-1 is in Table 13.

Table 13: Summary of Slope Analyses at Reach NWK-1

Factors of Safety of 4 Factors of Safety of 5
Boring No. Deepening Deepening
Min Max Min Max
PA2-443 0.617 0.645 0.617 0.637
NB98-34 1.944 1.953 1.944 1.962
NBNO1-SFI-2 1.678 1.745 1.671 1.688
PA2-486 1.002 1.050 1.004 1.050

It is anticipated that critical slope failures in the northern end and southern portion of Reach NWK-
1 including borings PA2-443 and PA2-486, respectively, will occur as mode of local slope failure
due to thick, very soft consistency top layer of silt materials underlain by a relatively medium-stiff
to hard consistency second layer of clay. On the other hand, it is anticipated that slope failures in
the northern tenth and middle portions of Reach NWK-1 including borings NBNO1-SFI-2 and
NB98-34, respectively, would not occur due to a relatively thinner, soft consistency top layer of
silt materials underlain by relatively denser sand layer.

The full extent of the very soft consistency silt should need to be further investigated to determine
a proper type and the scope of application of mitigation measure to stabilize the slopes in the Reach
NWK-1.
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4.5. Newark Bay (NWK-2)

45.1. Stratification

Reach NWK-2 is located between South Elizabeth Channel and Arthur Kill Channel and on the
southwestern side of Newark Bay. Soil test borings performed at this reach are displayed on Figure
10. The proposed deepening depths for the reach are fifty-four feet below mean lower low water
(-54 MLLW) and fifty-five feet below mean lower low water (-55° MLLW). The Reach NWK-2
mainly consists of:

- Holocene (Recent) sediments: soft black, grey, and dark grey Silt (OL or OH);

- Pleistocene age sediments: hard to medium-stiff consistency Clay (CL or CH), and very dense
to medium consistency Gravel (GC, GM, or GP); and

- Bedrocks such as Sandstone and/or Shale.

The stratification of Reach NWK-2 is shown on Figure 15. Based on proposed deepening depths
of fifty-four feet below mean lower low water (-54 MLLW) and fifty-five feet below mean lower
low water (-55° MLLW), a majority of Holocene (Recent) and Pleistocene sediments will be
removed when the reach are deepened. A significant amount of bedrock also will be removed to
reach the design deepening depths.

4.5.2. Dredgeability

Based upon the results from the analysis of dredgeability, the Silt of Reach NWK-2 has excavation
characteristics classified as “good” for clamshell dredge, “good” for backhoe dredge, and “very
good” for cutter dredge. Clay is classified as “poor” for clamshell dredge, “fair to poor” for
backhoe dredge, and “good” for cutter dredge. Gravel is classified as “poor” for clamshell dredge,
“good to poor” for backhoe dredge, and “good to fair” for cutter dredge. Most of bedrocks
including Sandstone are encountered below forty feet below mean lower low water (-40 MLLW)
in the most northern half of Reach NWK-2 except for northern end of Reach NWK-2; bedrocks
including Sandstone and/or Shale are encountered close to or below forty feet below mean lower
low water (-40 MLLW) in the northern end and southern half of Reach NWK-2. The dredgeability
of each material is summarized in the below Table 14.
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Table 14: Dredgeability of Materials for Reach NWK-2

. Dredge Type
Material Type Clamshell Backhoe Cutter Blast
Silt Good Good Very Good NA
Clay Poor Fair to Poor Good NA
Gravel Poor Good to Poor | Good to Fair NA
Bedrock (Sandstone or Very Poor Poor Poor Good
Shale)

Consistencies of Silts were classified as very soft to soft, and the consistencies of Clays were
classified as hard to medium-stiff. Consistencies of Gravels were classified as very dense to
medium and RQDs of the bedrocks were estimated in the range of 26% to 100%. Based upon
previous analyses, the Recent Silt sediments can be dredged by all dredges. In view of dredging
records, contamination, disposal, and availability of dredging equipment, a clamshell dredge will
be suitable to dredge the Recent Silt sediments in the Reach NWK-2. Cutter dredges will be
suitable to dredge Clay and Gravel sediments.

As the most of sub-crops of bedrocks encountered in northern half of the Reach NWK-2 except
for the northern end are located below fifty feet below mean lower low water (-50 MLLW), a
heavy cutter dredge will be economical and suitable to remove the limited extent of the bedrocks
to reach the proposed deepening depths. However, as the most of sub-crops of bedrocks
encountered in northern end and southern half of the Reach NWK-2 are located close to or below
forty feet below mean lower low water (-40 MLLW), the significant amounts of bedrocks
encountered in northern end and southern half of the Reach NWK-2 will be in need of blasting to
reach the proposed deepening depths. The full extent of the bedrocks in need of blasting in the
northern end and southern half should need to be further investigated to estimate more accurate
costs and schedules.

4.5.3. Slope Stability

Soil test boring locations PA2-479 and B4-84 were used to estimate soil strata and soil properties
for analyses of slope stability as overall, the borings can provide whole soil stratification which is
useful to understand stabilities of slope proposed for four feet and five feet deepenings. The soil
properties of soil strata of the borings are shown in Table 15.
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Table 15: Soil Properties of Soil Strata at Reach NWK-2

Top

Representative

Boring Material Elevation N-Value V\z;ri”tht Cohesion F:gtllin
No. Type of Stratum | (blows/ft) /RQD ( C% (psf) (Deg )
(ft) (%) i ¢
Silt -2.5 0 90 50 0
Clay -12.0 11 120 1370 0
Clay -30.0 41 130 5125 0
PA2-47
9 | Decomposed | 4 5 180 140 0 37
Shale
Shale and -61.0 >30% 155 5000 40
Sandstone
Silt -6.1 0 90 50 0
Sand -24.5 20 120 0 335
8484 | Gravel & 275 75 135 0 41
Sand
Sandstone -43.0 26% 155 5000 40

Using the above soil properties, circular and non-circular potential failure surfaces were analyzed
by optimized grid-radius, entry-exit, and block analyses. As a result of simulations, the area of
boring PA2-479 in the middle and northern half of the Reach NWK-2 resulted in the same lowest
safety factor of slope analyses for four feet and five feet deepenings as about 1.94. The area of
boring B4-84 in the southern portion of the Reach NWK-2 resulted in the same lowest safety factor
of slope analyses for four feet and five feet deepenings as about 1.00. Overall, the southern portion
of the Reach NWK-2 looks like not satisfying the slope stability criteria with the minimum factor
of safety of 1.5, while the middle and northern half of the Reach NWK-2 meet the slope stability
criteria. The summary of slope stability analyses at Reach NWK-2 is shown in Table 16.

Table 16: Summary of Slope Analyses at Reach NWK-2

Boring No. Factors pf Safety of 4' Deepening | Factors _of Safety of 5' Deepening
Min Max Min Max
PA2-479 1.944 2.099 1.944 1.948
B4-84 1.002 1.102 1.002 1.039

It is anticipated that critical slope failures in the southern portion of Reach NWK-2 including
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boring B4-84 will occur as mode of local slope failure due to thick, very soft consistency top layer
of silt materials underlain by relatively medium to very dense consistency layers of sand and
gravel. On the other hand, it is anticipated that slope failures in the northern and middle portions
of Reach NWK-2 including boring PA2-479 would not occur due to a relatively thinner, soft
consistency top layer of silt materials underlain by relatively denser clay layers.

The full extent of the very soft consistency silt should need to be further investigated to determine
a proper type and the scope of application of mitigation measure to stabilize the slopes in the Reach
NWK-2.
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Figure 2: Top Contour Map of Pleistocene of Project Areas
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17 5%
18
- 20
2]
22
23
24
[ 25
- 26
27
28
29
30




ANC. 98 58 [180980

FLEVATION | DEPYH :;._1§ LEIGEND _ . CLAﬁSﬁFE{ZﬁxﬁQN OF %_AAT{RE%S ‘ mmm; ﬁfik’aﬁgﬁ;’;ﬁ?éfs deptn of
?ﬂ; . 7 thascription) - woalherlag, oo, i slonifloonts
L YU Black CLAY, with shell.
e /HU fragments (0L ) '
- 3 RILLE . |
~60 7 4 dLL - -60.7
| g M Brack CLAY (OL)
19 I
L 4 g Hi |
=65 7 9 i . _BR.7
- 110 {77 .
[ | ///// Black CLAY (OH) |
112 v/
113 CTDf///é
=70 7 14 ' '
15
16
17
18
19
20
2
22
23
24
2D
20
27
28
29
10




ANC 98 —ol

b6 (817

617426

REMARRS
F0vRTey W welar 1088, Qpth of
watherlag, 6in. F slodilcent)

r

CHELEvATON ] DERTH —‘:—*ﬁgﬁ LEGEND CLABSFIDATR OF %éA?éﬂl#&,S
i %; , - {Lxscr fottord
S ”D351‘gj3§ Black. very soft SILT. some
=55+ o i jzﬁi fine Sand. trace shell -55.0
i T3 Mﬂﬁ52€!}§§:ﬂ\frcgmen+s (OL)
] g 53iij\f - Black. very soft. slughfty
& ’354‘§§3§ plastic SILT. frace fine
=60 -+ 7 kil \ Sand. trace shell fragments
8 ﬁmﬁ__:§jji (0L)
q HssiIfflE 1L L
10 W ;I} f#f \Dark gray to black. very
‘:_65 1B Seililin | soft. slightly plastic
_ _ é% PRI HIHI |SILT. trace fine Sand. trace
4 14 e | shell fragments  (OL)
[ : 15 ~M¢h58;§3§i ‘Dark grays very soft,
70 ?é R GBI | stigntly plastic SILT,
L s 53131 trace fine Sond. frace shel |
19 T s1alIHIE | fragments  (OL)
] 120 JEeRD il ii Gray. very soft. slightly
T2 VHH \ . .
L -75 1 oo - 4_ plastic SILT. frace fine
K Sand. trace shell fragments
24 {0L)
[ 25
[ 26
27
| 28
29 T
30 T
31 T
22
33 T
34
35
36
37
38
39
40
41
42
43
44
45
46 T
47 T
48 T
49 77

ik

Trace Shell

fragments 0'-TD R

-59.8
-61.8

-67.0

"'?5-0'.




ANC 98 5o 667858

50.01 1618436

13ur iptionl ) : sl 425, IF slgeifioarss

BEMARKS
SLEVATION | DEPTH tgﬁi

& :
g1 Lot ‘ GLASEFIIALON ©F HATERALS Uictitteg Heve, wetar, fass gt of
_ 2
R

Dark gray to blacks very
softs slightly plastic /_ -52.0

+ IWOR

\SILT. trace fine Sond (OL}

T
D

Dark gray. very soft. slightly
plastic SILT. some fine Sand
(0L)

3]
o | | D

i
|

on

o
LR

-62.0

plastic SILT. some fine Sand
(0L)

i
1
[T S U T S ST o Y
O OB LR NG s D
=
E s

I
I
wwd
L
b=y

e
il
il
I
il
Hi
Hil
Hil
il
Ll
s7t I} Gray. very soft. slightly
i
i
i
i
i
1
il
Hil
Hi
i

D -76.0"

f
[
=
wn
I
B I NI I BN DN RS RO po N
(43 OD L Y LN B L NS s O
[ ]

&
|

L LAl (al
[ N Y




RHF 98-18 667332

—49. 618946

LEGEND CLASSIFICATION OF MATERIALS . : f&mm.g Hme, woler Koss, deplh

4. . RENARKS
L NOATIOf SMPLE
:  tDasceiption) woolhecing, eic, If dw:m:

SAMPLE

NUMBER

! Black. sligntly organic. Clayey | Petroleum odors |
SILT., . troce fine Sand and Shell fragments |

i| Gravel (ML) 1 0.0'-8.5°

L -55

IIHHF*FI?N

[ N N A W e

Y S v Y YA
Y Y Y Y v Y
M S SR TR Y T PRI

OISR -

L

-58.2

Gray, Ciayéy SILt (MH)

T0

—67.1 | Pushed last 1.0’ 5

N
Y
i

(&
AL
RIRIARRARRNRRREARR AR AR EARINY

I
~J




RHF 98-25

065395

—45. 1

617954

L w
SHPL NOATION SweLe  [AO8 g

NUMBER] -

LEGEND

CLASSIFICATION OF MATERIALS
{Description?

EMARKS
1Dviiling !J'me. woler io5s, depih of
waodtering, sfcs if significand)

WO JOT U IN =

}-55-

i G i T T
W=D LN = O

65 |

NNNDNDNNDNN NN
D@V POUTEWLWN O

—
[Ka)

WNWW W

(WIRSNFIREY]
W w -~

NI
- O

KO LN
oo

TN N
W3

- O

10

NN
WM

P 4 _\some Silt and Clay (SM)

Black, slightly organic. Clayey
SILT. ~ Tlittle fine Sand {(MH)

51,1
Very dark gray. slightly '
fossiliferous. fine SAND, /_

Dark gray. slightly
fossiliferous. CLAY {CH)

TD = —-65.1

Slight odor
0;0,"830'.

-53.1

Trace of small
shel | fragments

6.0'-20.0'




RHF 98-27

666401

—47.6

618146

Pl NOATIONSMPL NO

o

NUMBER

g

LEGEND

- CLASSIFICATION OF MATERIALS
. {Descriptipn)

REMARK'

S
{Drliilng Hmes, woler 1ass, dephn of
wealherlng, efc., If s!wi%w

55 |
! _60 ]
.'_65 4

_70 4

L ] A
[ VIR U A U (N T " ¥

MM NN RN NN
OWAE~NoTUT W

A A O L G
OO U I (N

Do
Cw

WO~ LN -

N = s
O

N N
N —

LT

(WINPT
N - O

I Do
NN =

I

I
I

[V N - -
WO WUn

W
0

H

~NOUITBR WN = O

Black. slighfy organic. Clayey
SILT, trace Sand (ML)

- -53.2

Lo\ W N

-—\pdrk gray. Silty SAND (SM)  ~

.Gray. slightly fossiliferous
Clayey SILT. trace Sand {(MH)

D = -72.5"

Organic/petroleum|
odor 0.0'-6.1'

-53.17

" [Trace shell frag. |

6.1'-10.6" -




(v_.i ol _ .
FJ-4 12139
{ b~ .
-32.0 567 760]
Recevaton ! uaﬁur&a wl(us %% o
B L Biack to gray, organic
5 1 Silty CLAY., Frace Sand tr. Shells .
- ~35 + :
L -40 +
: :: medium to coarse
| 1 trace Silt, trace
L .45 -
" T Brown, fine to medium
i T litfie Gravel,
L -50 + troce Silt
- _55 -
i T Brown. fine to medium
[ T SAND., trace Gravel. trace
--60 + 28 1
F-65 1 33 15
L 1s
F-70 + 38 1
i T ig madium to coarse
B T littte Gravel.,
- T — trace Silt
--75 T 43
i T medium to fine
i ¥ little Silt. trace
- -BO ,
: :: medium to fine
little Gravel.
i T traoce Silt
.85 | £3 13 /|BOULDERS and Decomposed
1 1 Mica SCHIST
f
i 1 - ’J_M_ic_o" SCHIST ~~~~~ 7777
90 + 58 {3
--95 + 63
F-100T 68 1
i T 69 T
- T 70




°J 98-08 cb (449
—-41.0 | ©1199C

] REMARKS
LEGEND CLASSIFICATION OF MATERIALS {Drliitng Hme, woler loss, deoth of
. {Descripliont weolherlng, ete., If slgnificont)

ELEVATION | DEPTH [R2¥3

SAMPLE
NUMBER

10 N AT (11

i
Al DS UL

Black SILT, very soft, wet, highly
plastic. (OL) g _43.5

Dark gray to brown, Silty SAND,
medium density to very dense, moist

(72}
I

l

= wt

- _45_.

{t wet, some fine to coarse Gravel.
7 . (SM)

14

T
]
O~ (NN

» _50_

k]
"
[¥e]
1
Y

- ._55 -t

e S G N W
WO U DN = O

!
1

A8

O
[l

I

i
[ 40 Q-3
O w

L “63-@

S Brown SAND, very dense, moist,

T
|
PN NN N
Ul & NN s
L ]
»

poorly graded, trace fine Gravel.
(SP) /_

1

}
N
o

TD = -65.0

1

I
NN N
W0 o~

OV
S

(@1
—_

ELEV. [USCS| %G| %S| %F |LL{ PL| PI| %H2Q SG
-53t0-55' | su | 63| 40 [43.7 L7

(IR
(SN RAN

(o
I

(&N
oy on

D
O W~

I
—

I
NN

LN
B




e

obb84 (|

613058

-10. 0]

cvmon| o £ 8 | oo cuSsOcAT 0 W g e s g
WUH]
TR B B 1ack, SILT (oL Start:7/18/89
[ ] g e oo, il Finish:
I A I 7/18/89f
R el ] 6o
i L 7 k& Gray SILT. trace-fine '
] L g ; o4 (Sand (ML)
A
C T2 - : ~19.0’
L 504 .s oJOray to brown, fine
72O 0 B |saND (spy
- T 12 s |77
[ ] :3 Hl. .
- =25+ 15 B— .
- T Ie e
3 T IT .l.l
- 118 % 59|
| 4. Ig 8 ....
- =30 20 {Hs10/.. .
5 -, 21 % *
| 1 22 _£S11 ...l
B T 23 B s e &
- 24 Este)
=35+ 25 f— .
- T 26 1 ce s
- 27 sy -
B 4 28 _% .l..
B T 29 E s e ,
(107 ‘?ﬁ :%514 **.*lYel low, medium to coarse —30.0°
5 __32_E ..,SAND (SP)
L 1334 .
B € 34 _E ....
L —454 35 FHs15] .,
- ot |- f
1 gg = |,., |Red—brown, fine-medium =370
L 139 Mgl - SAND and coarse GRAVEL '
[ sof 20 1 |- (SP-GP)
- T A
5 + 42 4 . .o
T A3 s
S AV I - R O ,
~44.5
[ 55T 45 5 Red-brown, fine SAND,
I "j?'? [some siTt (sm)
B T 1]
| L iz
I B
-~60+ 50 3
-+ 5 4
. L is
[ 155 e
- 154 57
- —651 55 :
L] s B D= -66.0’




/

F11.0 613647
ELEVATION | DEPTH §5u ;g LEGEND CLASS‘ICM?:W OL ’:!”ATERIH.S {0l J’,ﬁﬁﬁfb‘g{,‘m
L L g || ][Black STLT (oL Start:7/20/89
- T 2 1 il Finish: ,
g T 3 1 52 (i _ - !

15| 1 E 15.0 7/20/89
R // Gray. CLAY., trace—little

[ 1 B /Somd (CL)

L 47 :5 54/

- + 8 & /

-—-20T T S5

- + 11 R 86/

e //

- 113 sy /

F=25 1 14 45 /

T 11 o

i L7 1 g (* * |6roy to brown, medium to

L s H * *lcoarse SAND. some Gravel

301 19 o510, .- (5P

i 4 i R N _ ;

i 1 ?ﬁ __f—gr?_ s11ls + |Red-brown, fine-medium 31.0

i 1 2o 15 « «{SAND, tfrace Gravel ({(SP)

| 1 _-T-U- L L]

1 gz Esm

- T 25 sl

L 4 26 1 . 0

-+ 27 -%sm'.'.

-+ 28 : ~34.0"

L _a04 29 {515 |Red-brown. CLAY and 340

i 1+ 30 2 GRAVEL (CL-GC)

. + 31 -% 516 /

- 132

L 133 B /

- —451 34 5

L1 35 s /

-+ 36

-+ 37 —%519/

- 38 f

-50+ 39 4 520/

- 140§

- T 41 % 521 /

SR XY

- 4 43 -iszz/.

L -55+ 44 8 /

! 4+ 212 i 523 /

[~ T 5

-+ 47 % 524 /

B T 48 5 |

-60T 49 B /

B T B

- + 51 s /

R + 52 Z / {1 TD= —63.0’




ANC 98-55

bbod1h

—671.0

015769

I
°if |

SAMPLE
NUMBER| -

LEGEND CLASSIFICATICN OF MATERIALS

ELEVATION [ DEPTH s
{Description)

L2 i) Hme. wder loss. hof
wealhering, olc, I Md?

8

Black. very soft. slightly
plastic SILT. trace sheil
fragments (0L)

L
|
S R W N

B

plastic SILT (0L)

I«
)

T
bt

Ta
%

Dark gray. very soft, slightly

Gray. very soft. slightly
piastic SILT (0L)

EH“E

o
=
e e

[ e s ] i e e mit] | e Vo

TD = -76.0

1
- v | T
WO NN LWN SO

no
o

N
—

N
N

(o2 &) QNN &Y
|

WM N
O woo -l

(1]
—

(SN oY
(GINAN]

(&N}
I

(SR
oy Ln

I () A
QW ~

I
—_—

N N N N N
DN DN

I
.|

I s
W o

Trace Shel |
Fragments 0-4'

.

fleord! .




—359.3 - 151172
ELEVATION | DEPTH ‘!:—!flﬂg LEGEND CLASSIFICATION OF MATERIALS (Drlntog m“'fé':““ k:lsss. _n&-
gz {Dascriptlon? wealtering, ec, If slgndficont)
W0
:—40 1 @iii; Dark gray Clayey SILT, very Shell fragments
! I 2 ™ il soft. medium plasticity, (0'-12")
i {3 Sl Trace shell fragments.
- 1 B i (oL} /7 [43.3
7451 & ok idill  Groy.to dark gray SILT. very {ng‘_’?g,?dor
7 54 soft, low to medium
- . N HHIN -
. | 8 TE I\ plasticity. trace shell -47.3
I 19 S5
[0 | 10 jﬂﬁl fragments. (0L} /-
I 11V 58I Oork gray Clayey SILT. very
L }g TN, soft. medium prasticity, -51.3
[ T 14 fmm—HHIHIEL | strong odors trace shell -53.3
[ _ce [ 15 sslfififilil[i\ frogments.  (QL) _
I ] ;? solllll1H1} Dork gray SILT. very soft.
- 118 e W |\ slightty plastic. (OL)
I {19 510 !!” Gray to dark gray SILT. very
L 60 - g? WE Won soft. low to medium -59.3
[ 1 22 754\ plasticity, trace fine sand. ?28,]13;':?9"'3”*3
L 123 g7 (0L )
- 1 gg - 13/ Gray Silty CLAY. very soft,
=65 1 2 highly plastic. * hell
j 126 TR/ ighly plastic. trace she
i 127 ! ; fragments. (OH)
: gg :: 15351 i Gray Clayey SILT. very soft, "67.3
70 ] 30 WE D0l medium plasticity. trace
I {31 B2l shell fragments. (OL)
I y g% LA™ Gray To Tight gray SILT. “713
I 1 34 ||l very soft. low to medium
| _75 ] 35 19 !!!! plasticitys trace fine sand,
L g? _ trace peat. (OL) 10 = -75.3"
[ 38
39
‘ 40 DEPTH| USCS [ % 6(% s [% F |eleL|Pi]% w2olse
44; 0-2 [cL/ol] |25, 374, 101.4
43
44
43
46
47
[ 48
49




ANC 98-8

bbb4 (3

CLEvATION | DEPTH §§ LECEND cusssncmyo’; WATERIALS m@:%mw”nzaw ol of
E ;i“ Dark gray SILT. very soft. Trace shell
S il slightly plastic. trace sheil [fragments 0-6
- 73 . fragments and fine Gravel (OL)
L2542 i o |
18 Il 27.0
A ? T Gray SiLT very soft.
- 1 8 fmEill _siightly plastic.  t0L) g
:_30: 190 H” Gray SILT. very soft. ‘| Trace shell’ '
DR A = il slightly plastic trace fragments 8°~12
B 112 _‘E 7 fine Sands trace shel| -33.0
[ ] 13 1A f//; fragments.  (0OL) [
u - ]'g _*L ;7 Gray Sitty CLAY. very soft, -
- 1 16 g ,'f// medium to high plasticity. -37.0
~ 117 77 _\ {OH) /_Troce shell |
L —40 - }g = 7 Light gray Silty CLAY. very fragments 16°-42
i 7 20 TER 7% soft, medium to high plosticity
i T 2Y B4 777/ trace shell fragments, trace
- g% Er ; fine Gravel (OH)
f_
=451 24 ) — %
i 125 |’ ,
i T 26 PR L
- T 27 7
i 50‘ 28 TOH a'/
oV T 29 BH 7
- 4 50t '
B 131 B w22
| ] 32 BET 272 Trace wood fragments below
55 gg ma 727 32.0' ond some wood fragments
. 1 35 _&_ | below 40'
3 7 36 WR 7
- 1 37 7
i T 38 EER—Z
17760739 |FH ¢
i 140 JEE /| Color change to gray ,
] 2; %4 -63.0
= 143 3 {11 Gray to light gray fine -64.0
-—65 44 7178 ....‘ Sil']'y SAND, very dense. Lorge (172"} wood
- 145 BY L.°. (SM) frogments 44-46" }-
i T 46 4 -
B 747 T + * | Light gray fine SAND. dense.
i 148 g +- « | poorly graded. (SP)
=701 49 133 .
B ] 50 42 LN ) L]
i ] 51 30 .o-.n
[_7e1 57 Hd 1 ™ = -75.0'




DH-

661754

37

609338

B B A D B A S R DWW W W W W WNRNMNRNMNDRNRNRNN = o o oo o o, = ' : :
VO~NOUNLBUNSOUWDINNBUWN IOV NONAEAUNSCOD VAN BUNLQPRIOULEWN

il
ELEVATION | DEPTH I"%}"i‘ LEGEND CLASSIFICATION OF MATERIALS | toening i er s, foss. depih of
eV HE (Descripions " Wedibeelng. ica f signfloont)
I —E‘ M 8rack SILT: some Sand Petroleum odor
I 3 LT —-— - - 1K ’
C o1 2 Bl
B m i I LD T-41.0
A 17| ~{opr e[ SERPENTINE
L (30 fry % SAPROLITE
| - :% Rt e : o
[ 45 B ey . '
B | I LK —-\ TD H "‘45 2 0
L 50




K(N=11___ 61154

-41.7 | 1609328

uJE, : REMARKS
: BLONS =1 CLASSFFICATION OF MATERIALS
JELEVATION .DEP‘I'H bﬁgg LElGEP.lD , ) (Dascripitans ' . (&wgﬁﬁc_”&fw@m,
] £ U] Biock SILT & sand. (M_-sM) 42,7’
I 3 1!::".» Red-brown gravel ly.. dense ,'
a5 0" g* ¢l*i| glacial TILL. (GM)
[ . i 2: l:r" :
L. - 4* -l."‘.:: . - . -
_ n - _47-6'
3 } 4% E::::::‘ Decomposed SERPENTINE bedrock. :
- - r r_n
KL Er
=50, 0 i% l:f:l:l
- - 3% vttt
| i : 3% l:l:l:l
' Lk I P .
- 1 4% M 0 = 53.17

D AN BUWN - O DO VP TEUAN -~ QWD ANAEWURN PR NOU L N =

w
[Xe]

-9
o

I
—_

5N N N N A . N
WO~ b LN




DH-148 61588

-38.5 | 1609849

w

ELEVATION | DEPTH Lﬁi’-}-"""’ LEGEND CLASSFICATION OF MATERIALS tDrliilng Hive, woler foss, geolnof ||

- & gg Dascrigihon) - - _ weathering, efc. It signlficant} .

; o : '
C T = {7 |81ock. oily SILT. troce Sond
F-a0 4 1 H (N -
= - LR | 3 .
2 Ll ' ~a1.s
- . | {1l [ Decomposed SERPENTINITE
3 - | e ey
b lll'l'l

[~ =1 ¥ r n ¥

) l:l’:l:l
- -45 Pt M
= - ¥ l'I'I

et TD: -46.5

~ _50 . -

£SO DDLDDSSADWWWUWHWUWWENNNNRNRNN DN = = o = o oo oo
DA UNBUWUN SOOI AN BWNIOWOD TNV EUN 2O OO TR0 L WN - O -




K\/KFB? - 661423

-40.1 | - 010028

[+
leLevation| pEPTH I’—‘;—- E'JB LEGEND : CLASSFICATION -OF MATERIALS {Deliitng Hm.wder Iass.depl
: 35 wascrmm : wooihering, eic. If slgnif fcont}
. 1 Brown. fine SAND. some Silt and Clc:y.
| > '|{ trace to some Gravel (SM}
1 i
- i ] 4
B
)
h 2R
-50. 0 o053 1D = 50.2°

BB SRS S WU WWRNRNANNRNRNNNG N o o s o ‘
PUBUN 2OV ATOIDLWEN SO WVDTNPNBEWUN2ODDTONHUNLOPRIRUDWUN

I
-J

I b
W Co




:"5 . REMARKS
_*5 g CLASSIFICATION OF MATERIALS
[ELEVATIONT DEPTH 2 %g LEGEND : T et “"L‘ﬂ%ﬁﬁn srgwdef’mof
B T ) E Dark gray to black Clayey ggggg?;_?ﬁtog;;m'
L — _ : 6t
| _oe | . LT+ trace very fine Troce of Shell
25 2 i SILT f 25.8 ,
. : ' ' .. TEede0] ¢ .
- 903 I~ Sand.. (MH) | Tragments
N D |\ : - /_—zs.a
| 1t 5 _g_ | \Dark gray 10 black very fine ‘
- -~ B ] SANDO Some Si I'I'- { SM) Mod Petroleum odor..
- —3() — Trace of Sand Silt
= 30_ ; +— Dark gray to black Clayey and Shell fragments.
8 SILTs slightly organic.
- —~r g I -31.8
u 110 1% _\!H“He very fine Sond. {(MH) /_ ~32.8
= — 11 l | Dark gray fine to medium [we_ok - mod Petroleum
L _35 — 12 y ‘SAND. some Silts  (SM) odor.
B 113 U] Dork gray to black Clayey :
i 114 SILT. slightly organic. “B.::IS-BI . &
IR PP trace very fine Sand. (MH) I_ A
" 16 . Dark gray fine to medium. [-—38'.'8"60" sour odor.
L 40— 17 4 SAND, 1ittle Silt. (SM) . .F‘sh“H N
: race o e Qash.
= — 18 £ . Dark gray Clayey SILT. (MH) (Morine). .
i 18 L."."| Groy to dark gray fine to
i -1 29 » +| medium SAND. micaceous. frace
45— '521 1.7 siit. (SP-SMy
- to3 o L _ o | Trace of shet1 Hash. . [
oLk ‘ large. coarse. Sand-
B 7 24 2 ¢ " . sized Mica frags.
L — 25 b = o -
B - 26 l...-
:_50:. g; ‘%’ S114 .'.. _ Oyster Shells.
- — 29 _
- b g? u...r.' "53-8 E i D 1 ‘
T ] SN | n Iders. -y R
- —55 4 32 ‘;I;';|;"‘\C0bb es ond Boulde S | Smooth Dritling ,
- gz’ il SERPENTINITE. Dark green
- . (M . . :
i 4 3s ::::::: with red-brown bands. high | ¢1 = 57.8" 10 62.8"
36 ,:,:,:, angle froctures (60°) with Cut 5° Rec 5’
B - - | 'ROD = 44%
L 60— 37 ::::::: white minerals atong
L 38 il fracture faces.
rrf
- 9 o
B -t 40 iy
- ~t 41
- -65— 42
L 43
L 44 -
n —1 45 pepTH| uscs [% 6[% s [% F JuLfpLPif% nzolss
- — 46 sW/sM|o0.8[89.2[10.0 2.78
47 >
48
49




SELEVATION | DERTH —-—"—‘ggg EGERD | CLASSFIGATION OF WAYERALS iy ﬁ%@}%@ g{;}gf o
4, T Dork gray. very soft. Petroleum
= 4o EECH s1igntry plostis SILT Odor (0°-2")
=30 7 2 = ;;i; \ frace fine Sand (0L Shelby Tube
B | 2'(29") - 4" (31"
- 4 & HHs2iahbi]  Dark gray. very soft. |Recovered 24"
- T 6 !g; iy 1 slightly ptastic SILT., some - |
el 7 s3l|F fine sand. trace shell Trace Shel | ;
=354 5 g ith e . _-37.0| Fragments(4'-16" )
i 1 g .:AS"I ”?:\ fragments (0L) i
3 .10 s —ihiip Dark gray. very soft. slightly
7 M1 PRI plostic SILT. trace fine
40 - é% 6 H?}f Sand. trace shell frogments
S 14 e ;1§; (oL
L - -43.0
- é? 8iggp = >0 Olive gray. moder ately dense High Amount
-—45 4 15 T 3??; to dense. fine to medium _=45.8! Shell Fragments
-7 19 59 ) ¢HISAND. trace Silt  (SP) .
) 720 sit; 3?; Otive gray. soft. fine to (16 -227)
n - 5; T 3}-;5 medium SAND. trace Silt (SPl.4q.g| |
~=50 7 23 %4”3?3‘2 Olive -gray. loose to | frace Shel| S
124 PECT\3 5+ moderately dense. fine to Fragmentsi22'~28" &
s - §g -9 153 o medium SAND. some Silt. '
- 4+ 27 tE51373% trace shell fragments (SM) |
55 1 5g L) -55.0)
1 5 29 Trsi4iililil Glive gray. very soft. slightly )
] 30 mE— M| plastic SILT. trace to litfle f;‘gf_’?o?dor
L 137 R sana toL) L
_—60- 33 016. {:g
T 7 34 1)
] :25 skl
- 136 nn
B Y 5181 b
:—65: 38 'm:a [
39 4m19§i i
L 140 G
7 P29l
- az
=707 43 ___L 21 i
S 7 44wl
L 145 R
-1 ar e .
-75 4 48 m HIAE . = -75.0'
49 =
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howd 35 CLASSWICATION OF MATERIALS o foo '

Jecevanon | oepTH —s_—gg LEGEND L (Deliling Hive, woler koss. depth of
o 33l Descelpiion) " wealtering, efc. 1 slgnltlconts

- A oo |Dark gray SAND. little Silt. OR = Drove Rod
B 7 " o°0®] trace of Gravel (SW) ‘
- - Y| p o o :
—~40 = :oooo
| - —%— o o
| N [ OR. :nooo
n . 1 7o%.° _ : ‘

—— _ TD: -43.3
— —45 -

.h.c.‘.n.u.-.u.a.'.bnaauuuuuuuuuuNNNNNNNNNNﬂ—"-‘-""‘-'-““-*""mm-amm.ht.éw
OO NNV EHEWNoQUOU®DAdOUAEWRNSOWD~TOUAWN OO LWN O _ -




~-472.0 ] 12491
%:Livéi;m; BEPTH L-:__‘_‘élg% LEGERD . 7 - Qli.ﬁﬁﬁé?iﬁgmﬁ{;; )%?m‘éfﬁi?%«ﬁ; .. ngggﬂgﬁ@ig;i%}}%%;g?ggg
] L ey [P Black. very soft, slightly  |Trace Shell :
- 2 LIIE  plastic SILT. trace shell 744.8| Frogments(0’~10" 1}
=451 3 £s2l500 \fragments (0L} - :
A g ‘%"“53 i;i; Dark graye 1oose to |
- 6 5955 — moderately dnse.  fine fo -48.0
P B = =i FPDP \medium SAND, some Silt. [
_“50 8 *‘mss,}.?.}'} \trace. shell fragments (SM) ,
i ] e Er174 % park gray. loose. fine to
10 W T . : -52.0
- 111 Tfse medium SAND. frace shell -
] 112 R HH, \fragments (SP) |
:"55 113 ST i Gray. very soft. moderately
] 8 mr Y piastics Clayey SILT (OL)
i .jzw L : ~ -58.8
WOR
- 147 sallllllil Gray. very soft. slightly
60 1 13 HORT i plastic SILT. trace to little
) 119 52U sond oL |
] 20 R
B O ] - -64.0
--65 1 73 Hlsil /2 ~Gray. very soft. highly 6.0
] 124 IR ;_;.ig"\DIGSTIC Silty CLAY (OH) ===
A ] ;Z o | Gray to dark gray. very | -68.0
i 157 "}E“Lsm‘ HI looses fine to coarse SAND )
=70 1 23 a8 /3)/1 little to some Silt (SM) -70.0
) %g Q;E’;’//; Gray. very soft. slightly
- + 37 T “;;,5/;5/ plastic SILT. trace of
132 s 17: /2 wood fragments (OL) ’
%2 1 17 Gray. very softs moderately ™ = -75.0
25 : : high to highly plastic.
A6 T _ Silty CLAY. frace of wood
S N i B '\ fragments (OH)
38 T —
39
40
41
42
43
44
45
46
47
48
49




659929

ANC 98-37
54,0

6513509

DEPTH ;%s

CLABRZICATION OF MATEMALS

' REMAKS
g B welr fosn dasts of

Ei,sll%.?é.‘rii)g %g HEGERD . ‘ {Dazerighion) woctiorlop, e 1F SigniFivant)
55 4 i S No Recovery —56@
] i % __‘,g.__sef3” Dark gray. loose o0 Troce Shel |
1 4 R ;;3? moderately dense. fine Fragments{2’-20" )i
i 60 T 5 53,5551 SAND. some Sift. trace shell -
601 5 T
S 54j;)§ \fragments (sM) =~ 602
T 8 WOET 1.9 Gray to. dark gray. loose. fine
19 S5+ 53.0 SAND. trace shell fragments
110 1Y% (SPY ‘
65 711 38
1 T2 WRTTRY S
713 SThyaod
114 TR ey 5
B o == e SO
SR I = 2 S |
Pig LT oo . -72.0
19 “‘cgstc‘%ﬁ’/ Gray. very soft. highly
-—75- 20 TWB“S”//Z‘ plastic. Silty CLAY. trace : '
] T2 “24 ~shel| fragments (OL) 11D = -75.0
B 22
23
24
25
2B
27
28
249
30
31
32
33
34
35
36
37
38 =T
39 1T
40
T 1 T
42
4.3 T
44
45
4%
47
48
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ELEVATION| DEPTH Lﬁ';g LEGEND CLASSFICATION OF MATERIALS umrmum.m:r‘f féi; h of
& 23  tDescription? . weotherlng, slc., If sigrificont)
- ,

L P M Gray SILT (oL

L 45 - man [ 1|11 THN ' _ - -45.0

] nral // Red-brown SILT. some Clay.

= - ;;; / little to some Gravel (CL)

- LA P4 ™ = 51.2

- —99 [
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-39.7 | - 1590191

wie
feLevaron| oePTH L%‘*a@ LEGEND CLASSKICATION OF MATERIALS 1D it ermter dopth of
- _ aa 1Description) mrnp.a.-.-..rr slmlnml
A il Red=brown CLAY. some Silt.
I g little to . some Gravel. trace
- - mi of fine-medium Sand (SM)
» . T30
- —45 7 i ' -45.0
[ i Red-brown. fine-medium SAND. :
— . 20 some Silt. little. fo some
- § =y Gravel (SM) '
- - o7 . - .
. _50 - 1 - _ 0 = -50'
- -55 - |
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G iy

B

Elagck, srqania ity CLAY

%ﬂ S B " 5 '
E 2y b - . ~ ” - -4 %
Red-brow, 81147 CLAY, TiTFIA »a
KR Thraesl 1013 :
i | o
B0 g5 : . ~H 2
-4 iy  Reg-Drown: #1rg 5860, 111
o if JEEIEe itrie Growsl 15P2
Ik .
= SRR e e
geih 4o HE e
i g)’: §§ 5,§. ,i‘p?
e T T e D AP
ol SRR T vt B O S S

Fad=-lirovts #iia SAND bl Grgwel ' '
1P 1 Glacial $i i}

Fractured DIABASE 643
' ' Eiz 63,5 1y ~bE.5
Cut 5.0 Peo BEL
i+ Flauas ROD 102

Cim —63,5" 40 ~10,5° 5
Cutr 8.0° Fes S8%
2+ Pleces ASD 14X o

123m <13,5" 40 ~18.5%
fut 5.0° Rec 33% &
184 Pleces BUE 85%

Th=~78.5°

+ drit] rote In mindtos por food

]
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Tt bl B e

. I 14
= 4 1%
f I
F i i3
. —ig— I
L g
" t E
» - 57
R
. Ry
: o eF

Fose: Tire fo redicr *“mnw
JAlittle teovel 158

T Red-brows, 5114y CLAT,
gaopa Gravel (0L

—f i, 3t

N T T T T T R

Al Or ﬁv%l (5P

H“"H‘iﬁ “f“’% ter i Salied

SR | ifers Sapdatonn Layee ab Hop

o om0 an . derrpeind Racks T
ﬂlﬁﬂ g Firg o coarse Sand

%Pﬂ'—"&’r G Praipenet THAZ ST

Eardy o mi}’-’ﬁ'r-mn-. SHAETTTT

E

50,0’
-£3.0°

=57, 0"

Cud B, Hao 343
7 Flunsa

2

| Frachead. DLsBAsE

= 51,9 b 12,0
Ut 5.0 Roo GG%
3 Plecor AGD 24%%

L 32,85 40 1947
Zupb T.8° Bom A%
34 Plocan Pl 44n

Chm 18,8 o 34,07
Lart BBt Rec 832
54 Ploses ACh &i%

4 TR P O I
Cut 5.0 Rei IO
&4 Fiaoes R0 ¥5%

Lhim =30, 0%t =100
Ca HLOT Rag TOUR

Th= =}50.07
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Veevanon | ocemm §En §§ LEGEND | CLAssmmrw:L HATERILS eiig Jn:;‘ﬁ;: %’%‘,‘r
b BHsa Black SILT and CLAY. very ‘Strong petrol odor
R + 2 +H very soft. trace Sand. (MH)
i £ 3 fs-2 ~
L 204 4 140
i + 5 1ms-3
| r 6 1
L F 7 fHs-4
s I 8 — — - : - -23.7
| 55+ 9 _%_57_5...... Gray fine SAND. trace Silt.
s + 10 45— . .| trace Shell fragmenis. (SP)
- I 11 T e . .
| -_ I2 _: I....
i I 13 —1-28.7
5 i - Red-brown CLAY, soft to firm. '
- =30 14 5-6 _
i + 15 15 fat. highly plastic. trace
S T Silt. {(CH)
B 5 17 1 '
N a4 18 _5_
| I 19 S-7
~-35
B + 20 i
| + 21 1
B + 22 1= '
B + 23
- ~40 4 24 75"'8
| 125 {9
R I 26 1
3 I 27 41—
N + 28 _1%_ _' -43.7
| a5 29 5-9 Red brown SILT. fat. little :
" I 30 44 Clay. trace Sand and Gravel.
" 31— (MH )
B + 32 1
N + 33 =l I | — -48.9
|50 34 o] [¥i%)| COBBLES ond BOULDERS-SHALE. :
B T 35 ] ". Serpentinite. Diabase and
i I 36 1\ [,
i 1 37 \"a Sondstone
L 38 1|/ |89 -
- 39 1 by oA ) P
L .55 o 9 11 O:/, C]-“qg.OTO'BVO.? _
. 740 /i e Cut U7 Rec 50%
B D o R Cobbles and Boulders
' L 42 R o ‘
L 13 &
[ o taa T e
- 60 1 45 'Eﬂ— ]‘&!
= - . .oo'..'o..
L a4 46 \,\U ‘
i L 47 2] °.C'f RB= Rol ler Bit
K I 48 (}-'-:.';?-‘ . T 4.7
- - FRrv-y = =54, :
L 65 [ 49 T D= -6
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NB 98—-35 B6T7120
~25.3’ 592897

REMARKS

] s o cwsrompons | o e
i HUH ‘Block'SILT. trace Clay. trace| Siight odor
T s fine Sand (MH)
- 2 W : - trace Shell
T 3 Heo fragments
12 -
-301 5 Hs3
16 A4
T 7 41s4
1 g
T 9 HHs5
=351 10
T+ 11 1s6
T 12 -
T 13 +3HS7] .
1 2 12 -39.5"
401 |5 -é}SS Dark grays fine to medium
i L [|SAND. some Silt, trace fine Shell
Tl 15 |to coarse Gravel (SM) fragments
B < . . ~43.5'
119 £Hs9l. |Gray. fine to medium SAND. Shel |
. 454 trace fine Gravel., trace Silt he
| - 20 I R AU (SP) | fragments
Redd sh-brown Fine To coarse | 47:°
GRAVEL . some Clays, some fine [Shell Fragments
to medium Sand (GC) ~49.5"

‘Reddish brown CLAY, some fine|shell Frggmenfs
to coarse Gravel. Sand (CL) 51.5 Lean

Reddish brown fine to coarse .
GRAVEL. some Clay (GC) _53.5"
Gray—-green to 1ight green :
SERPENTINITE. slightly to C1:-53.5-57.0
moderateiy fractured Cut3.5" +Rec2.9%

_57.01 ROD 68-5%
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~05-17

66910

O

___47 7

O

159330

gigvm:{;;\; (}gp;}; ' §§ ;g;{ggf\ggj : S CL&SS%HIQA‘U{}N OF MATERIALE REMARICS
: §§ | . : L iDesgripton
T WORIS1A Black SILT (OH/0L) o
oA T Teoeie e — ‘ -49.2°
. 504 2 % P (Red-brown Silty CLAY (CH/CL) |
JWORC 1YW A |

- 5 *mS:ﬁAA
- 4 b g BT [TIRed=brown Clayey SILT. —53.6
--55 4 7 1&gy ¢ GRAVEL . and rounded Rock
A 4 8 T4l |e |[frogments TILL (GM/GC)

R - 4 |
- 410 1 -
- ) - ’§’§ 16 'I
60 4 12 a6
- 4 13 1zi a
i 414 -55-57 'I
» 4 ?5 l45 X i T - _ i
= 416 Tt |SANDSTONE OR. ,63 3 ,

4 Tt Cut 5.3 .Rec 3.8

- ~65 4 17 S RQD 72%
» ) 18 3 FPF 4'}'-304!2!3
i INTRE LCS .44.9.1.65
i 420 12
- 4 21 L3
- ~70 - 22 TD = "69.5'
- 4 23
- - 24
- 4 25
- - 26
- 75 - 27
- 4 28
- o 29
- 4 30
- - 31

- 32
- 4 33
-. <4 34

4 35
- ) ’%6




'gghggg'{gg\; Dgp‘g‘ﬁ L‘-“‘éE% LEGEND CLASS?HCM!GM oF MATERIALS REMARKS
. e iesnristion)

- o .77 /iBlack SILT (OH
e _,g:%EST//,B ack SILT (OH)
__10- 2 W7
3 o3 _ngl S2 /‘.«, _ : : _
B tog M Gray. SILT and SAND (SM)
45 1] |
- 4 6 HOR .
15 j%g:zs“ tHd |
- g %555/ Red-brown. Clayey SITLT (CLT
. 110 14 - |
_ - 11 //
_ o0 12 712

14 1 8| || Red-brown, SAND. and GRAVEL
B al all with trace Silt (GM)
_ -4 15 ! S8 | | ‘
_ 4 16 :
o5 17. . \
- - ;g 2159|| |ef
. _ 5 _ _
_ 120 J I -
~ o 2V @ [ Gray. SANDSTONE TOR = -28.5° :
- 30 22 o\ [l C1:-28.5'1t0-35.11
. 223 s Cut 6.6 +Rec 5.8";
B 424 T3 RQD 70% )
_ 425 T2 ) C2:-35.1"1t0-35.9°
_ 126 Tw Cut0.8'+ Rec0.3’
_ 354 27 T3 RQD 70% 0
7T 28 e €3:-35.9’ t0-39.5]
2 129 |1 Cut3.7'+ Rec3.7’
R ERE |ROD"T0%
L3t LA R
__a0- 32 12 {TD = -39.5°
- -4 33 o ,
o 4 34
" 35




NB 98 36

670741

=11,

94176

feLevanion '_ DEPTH

CLASSIFICATION OF MATERIALS
.  {Descripiion)

MARKS
tDrhitlng nme. ot 10ss. depth of

weolterlng, elc, If sigalflcont) | =

)

'_Grqy, medium to coarse SAND.
~some Silt . and Clay. trace

|.u

=g
=

|

k|

of

o ma]

\fine to coarse Gravel (SM) /]

Reddish brown CLAY. trace
to little fine to coarse.
rounded Gravel (CH)

-23.3'

Light-gray, fine to medium
grain Hornblende DICRITE,
slightly weathered, very hard;
moderate to highly fractured
w/iron stain and Clagy along
fractures -28.2"'

Black to green. Hornblende
SERPENTINITEs medium to

[
|
(@]
o
1
N R RN N G TP T EAN =5 W0m~ o0 A LR —

| —
N
O w

!
(A A A
O QI N

T
&Y
o

1
(S\EUIRSNN
O 00—

coarse grain. hard.,
moderate to highly
weathered., intensely
fractured

DEPTH| USCS {% G|% S %4 F |LLlPL|PI{%H,0 | sG

8.0-
jo0.0f CL (1.7T17.2[81.933[17]16 2.83

'—'13-5’

C1:-23.3'-28.2'
Cutd4.9' +Rec4.9’
RQD 43%

C2:-28,2'-30.5"
Cut2.7'+Rec2.7’
RQD 42.9%

' TD=-30.5"
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[67086¢

—6.4

594403

F{EV%?GN

BEPTH

o

SAMPLE
NUMBER

| Leceno

CLASSIFICATION OF

MATERIALY
" #psoriptiont '

REMARKS

—10-

=30

-35

YO0 - T LS I LA NS e

[P S-S SN, S S R
00 ~d LR 5 WD s O

R -
(T

B B BN o !
LT D L N

3

xS
o1

LA DY DS MO
WU oo ~d

3 31. k

Cad Ll lnd Lo Ua) L8 Ll
Clod OFY U 0 LAl N

A

o

: il

23,
<

%g
e
(¥
N

o

w
N

Biack STLT (OR)

WhRIS 4|t

S5

S61

ST

1 Brown,

Gray. SAND and SILT (SM)

Gray. . GRAVEL and SAND (SM)

SAND (SM)-

{Shelby Tube 2.0}

S8

i b
PP T A

510

S11

NN KON

N Iai Wi wiwl

512

512

S14

S1

Red-brown., Cldyey SILT (CL}Y

Shelby Tube 1.1°%

L}
ity 5
Ly IININO] NGO/

S 1

&l h

8]

"F“*U—

Red-brown. SAND and GRAVEL
trace Silt (GM)

TOR = -37.6'

£

NS NS

Lol 4 Lh

]

U'ﬂﬁ-Lighf—grcy.

SANDSTONE

i

D

C1:-37.6' t0-43.2"]
Cut 6.2'+Rec 6.2
RQD 83% -

C2:-43.2't0-44.2"
Cut ', Rec 0.3/




662791

:‘J 304?3?}

Leises

o A e

Biacks rrganic 511ty SLAT

Hed-bravs, Sibty LA iTtia
Fhraest 2L

=44, 0"

~35.0°

Fad-framsne SARG. IEHIﬁ +i acia
S1tdy desma Cromal jSB:

Aarrp o savad
In e wly

~Tisems Crave

Bad-bbestss 5104y £LAT,
e

taakd

i 0

L Rod-brpwse #lns SAND.

Hiris
Graval (5P} '

Decorposad Shole

584"
G1ABASE :

P el ke e ek

D1aBASRE

1= 5.0t ~6. 5"
Lt .00 Hec B9%
4 Plages BOQ S8%

£23= =525 tn <125
Tut 10,37 Ree 160R
13+ Pigces poG 9%

£3= =12, 5 to =¥, 47
Cak §.07 Fbo 52%
& Fimcwy RO TR

Saz WY, 5 b 2,00
fetb §,0° Ran 96%
T4 Piazas ROB BER

Chme =BG dir ~A0 B
St ¥oB Pen 100E
At Pincan P20 8%

o= ~30, 07

- oede ] rate (n mirades par foot




b71364

—29. 5

094315

IELEVATION

DEPTH

SAMPLE

M

CLASSFICATION OF MATERIALS

LEGEND
rm:ww

1Drliting Hm. m
wealherlng, efc., If sl'onf%!

WO LAWN -

LINMNNNNRNDNMNDRNON = 2 e et =
QUWO~NOULWN OOV ~NAUMLHWLWN SO

A L A L N
U LI —

I B Ll G
- O W~

(5 N N O N N N
CWE@NNUB LN

i wnon
N —

s
I

.,

Block. S:i+¥ CLAY and “SAND

_34.5°

S4

135

S5

S6

Red-brown. Silty CLAY.
fine Sand (CL)

T H

S8

little

Shelby Tube

Shelby Tube
_54.0l

Red-brown. Clayey SILT

(ML)

-59.0/

Red-brown. S||+y CLAY,
GCravel (CL)

\\\\\\

trace

‘—64-0’

Red-brown., Clayey SILT

(ML)

L TR T TR T (PR T

t 0 |Seamy,

T
~ R LR

fractured SANDSTONE -~

C1:-70.5"+t0-75.5"
Cut 5’ Rec 50%
4+ pieces

€2:-7.5" t0-80. 0"
Cut 4.5 Rec 66%}
4+ pieces

10 =-80.0'




PA 2-450 _ |672032

Fis . 214838

sows] (J1
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| SAMPLE

NUAMBER|

CLASSFICATION OF MATERIAS
: filng I h
ELEVATION TH . tDoscription) 1Drl 7, pwﬂ%w

]
]

Black +0 red-brown silfy CLAY,
to some Gravel (CL)

-85.0

Red SHALE

LI | T Ll E 1 1 1 1 1
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WUNSOWONONAUNSODI~NONDIUNLOWRIRUIALWUN AQOWONDUILUWUN  OVDNOUL WM~

LRI L I B LU T R R R R S N L M S R M A B S B U B SR B S N S S R B N S
o1 .
o) I Y

T O O O e O T i O i T T T i i T o T o

T 1
nonon
W) 00—~




PA 2-443

672220

—33.0

594590

JELEVATION

DEP‘I'H

E
g LEGEND

SAIPI..E

> CLASSHICATION OF MATERALS
tDascrlptlons

1D lhawﬁrhm
dc.lfdmff

T} -3s

- ~40

L -45

- ~55

- -5

- -85

W0~ AW —

51

S0

1

—

2u

DRl T Haf] |

513

314

515,

516

S17,

T T B T T TR T T

Block-red brown silty CLAY.
littie Gravel (CL)

AT T T

Red SHALE

C1 83 - 85
CUT 2 REC 50%
1 PIECE

c2 85 - 88
CUT 3 REC 83%
6 PIECES

C3 88 - 93
"CUT 5 REC 20%
1 PIECE

-83.0

#* 300 LLBS HAMMER.
50/0 '




T B A R

sASERFE ATy of waliEny
' et :

Block. 5114 7 Ooze (010 lstromg Pefrol Odod

gh.

]

7Y B A Tl e

Redbrown. Sond (901 ~42.8 Cloy loyer o
{‘b at top i
_ L %

Y g

siGrays Sandstone

Clw ~34.8" 10 ~48.5'
tut 5.7 Rec 1.3
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Slope Analyses
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Slope Analysis

Project: NY/NJ HDCI

Reach No.: AN-1 Materials
_ O Clayey Silt (EL-53.0ft to -80.0f)
Reference Boring: RHF38-25 O Organic Silt (EL-45_1ft to -53.0ft)

Deepening Base Elevation: EL-54.0 feet .1.?94

Slope Analysis: Spencer’s Method

Grid-Radius Failure Analysis

Undeepened Side

Deepened Side
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Slope Analysis

Project: NY/NJ HDCI
Reach No.: ANA1
Reference Boring: RHF98-25

Deepening Base Elevation: EL-54.0 feet

Materials

O Clayey Silt (EL-53.0ft to -80.0f)
O Organic Silt (EL-45.1 to -53.0f)

Slope Analysis: Spencer's Method

Entry-Exit Failure Analysis

Undeepened Side

EEREEEEEEEEREEEREREN

Deepened Side

1.781
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Slope Analysis

Project: NY/NJ HDCI

Reach No.: AN-1 Materials
O Clayey Silt (EL-53.0ft to -80.0ft)
Reference Boring: RHF98-25 O Organic Silt (EL45.1ft to -53.0ft)

Deepening Base Elevation: EL-34.0 feet

Slope Analysis: Spencer's Method

Undeepened Side Block Failure Analysis

Deepened Side

17141

AREEEEEEEEEREEREERE
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Slope Analysis

Project NYMN.J HDCI
Materials

teach No.: AN-1 O Clayey Silt (EL-52.0f to -80.0f)

Rief Boring: RHFB8-25 O Crganic Silt (EL-45.1ft to -53.0f)

®

Deepening Base Elevation: EL-55.0

Slope Analysis: Spencer's Method

Grid-Radius Failure Analysis|
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Slope Analysis

Project NYM.J HDCI
Materials

Reach No.- AN-1 O Clayey Silt (EL-52.0ft to -20.0ft)

O Crganic Silt (EL-45. 11t to -53.0ft)

Reference Boring : RHFR8-25

Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spener's Method

Entry-Exit Failure Analysis

Deepened Side

1.559

LRI N N N

A S N N NN S N N N NN N N

'y
H"'{"+++++




Slope Analysis

Pro ject NYMJ HDCI
Materials

Reach No. AN-1 O Clayey Silt (EL-53.0f to -80.0f)
O Crganic Silt (EL-45.1ft to -52.0f)

Reference Boring : RHFAE-25

Deepering Base Elewvation: EL-55.0 feet

Slope Analysis: Spencer's Method

Block Failure Analysis Side
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Slope Analysis

Project: NYNJ HDCI

Reach No.: KVK-1 Materials
_ O Organic Silt (EL-27.0ft to -43.0f)
Reference Boring: ANC98-30 O Sand (EL-43.0ft to -55.0f)

O =ilt (below EL -55.0ft)

Deepening Base Elevation; EL-54.0 feet

Slope Analysis: Spencer's Method

h] 10 20 0 40 ] 4] 7D 8D 20 100 110 120 130 140 150 160 170 180 150 200 210

Distance (ft)



Slope Analysis

Project: NYMN.J HOCI

Reach No.: KVK-1 Materials
_ O Crganic Silt (EL-27.0f to -43.0f)
Reference Boring: ANC98-30 O Sand (EL-43.0ft to -55.0ft)

O Silt (below EL -55.0ft)

Deepening Base Elevation: EL-54.0 feet

Slope Analysis: Spencer's Method

‘ Entry-Exit Failure Analysis ‘

Undeepened Side

Y Y Y YT YOV Y

) Deepenad Side

Y
Ui

SRR

10 20 30 40 50 it} 7D B0 i 100 110 120 130 140 150 16D 1T 180 150 il 210 220

Distance (ft)



Slope Analysis

Project: NYMNJ HDCI

Reach No.: KVK-1 Materials
O Organic Silt (EL-27.0ft to -43.0ft)
Reference Boring: ANC98-30 O Sand (EL-43.0ft to -55.0ft)

O 5ilt (below EL -55.0ft)

Despening Base Elevation: EL-54.0 feet

Slope Analysis: Spencer's Method

‘ Block Failure Analysis ‘

T Y Y YV VYOV Y

] 10 20 20 40 50 4] T B0 50 100 110 120 130 140 150 160 170 18D 150 putil 210 i

Distance (ft)




Slope Analysis

Project: NY/NJ HDCI _
Materials
Reach No.: KVK-1 O Qrganic Silt (EL-27 .0ft to -43.0ft)
[0 Sand (EL-43.0ft to -55.0ft)
Reference Boring: ANC98-30 [ Silt (below EL -55.0ft)
Deepening Base Elevation: EL-55.0 feet
Slope Analysis: Spencer's Method 1159

IGrid-Radius Failure AnaIysisI
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Distance (ft)




Slope Analysis

Project: NY/NJ HDCI _
Materials
Reach No.: KVK-1 O Organic Silt (EL-27_0ft to -43.0ft)
[0 Sand (EL-43.0ft to -55.0ft)
Reference Boring: ANCS8-30 [ Silt (below EL -55.0ft)

Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Method

‘ Entry-Exit Failure Analysis ‘

Deepened Site
< SHs

r ¥ v v v v vy

y
I|||HH y y /
“"“ ‘

AEEER
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| 10 20 3 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

Distance (ft)




Slope Analysis

Project: NY/NJ HDCI _
IMaterials

Reach No.: KVKA1 O Organic Silt (EL-27.0ft to -43.0ft)
[0 Sand (EL-43 0ft to -55 0ft)

Reference Boring: ANC98-30 O Silt (below EL -55.0ft)

Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Method

‘ Block Failure Analysis ‘
ned Side ;
.1_148 Deepened Side

r Yy v v v v ¥y
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/
AEEEN
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10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

Distance (ft)




Slope Analysis

P rojedt: NYMN.J HDCI
Materials
Reach No.: KVK-1 -
O Organic Silt (EL-42 0ft to -44 0ft)
Reference Boring: ANC98 31 | Sgnd (EL-44.0ft to -50.0ft)
0.473 O Silt (below EL-50.01t)

Deepening Ba se Ebvation: EL-$40 feet

Slope Analysis: Spencer's Method

Grid-Radius Failure Analysis|

Undeepened Side D 1 Side

IR EEEE RN

vy
r oy
TRy




Slope Analysis

P roject: NYMNJ HDCI
Materials

O Organic Silt (EL-42.0ft to -44.0ft)
O Sand (EL-44.0ft to -50.0f)
O Silt (below EL-50.0ft)

ReachNo. KVK-1

Reference Boring: ANC98 -31

Deepening Ba se Eevation: EL-94.0 feet

Slope Analysis: Spencer's Method

. Entry-Exit Failure Analysis
Undeepened Side D 1 Side

0.481
L
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Slope Analysis

P rojed: NYMN.J HDCI
Materials

ReachNo.: KVK-1 o
O Organic Silt (EL-42 0ft to -44 0ft)
O Silt (below EL-50.0f)

Deepening Ba se Ekvation: EL-M4.0 feet

.................................... ; l;:-e----i;-:---n-er--------------------------------------------'
. Block Failure Analysis
Undeepened Side D 1 side
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Slope Analysis

Project: NY/NJ HDCI

Materials
Reach No.: KVK-1 [ Organic Silt (EL-42 0ft to -44 0ft)
. O Sand (EL-44.0ft to -50.0ft)
Deepening Base Elevation: EL-55.0 feet
""""""""""""""" Slope Analysis: Spencer's Method
Grid-Radius Failure Analysis|
Undeepened Side Deepened Side
0.539
*
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Slope Analysis

Project: NY/NJ HDCI

Materials
Reach No.. KVK-1 O Organic Silt (EL-42.0ft to -44.0ft)
. 0 Sand (EL-44 0ft to -50.0ft)
Deepening Base Elevation: EL-55.0 feet
""""""""""""""" Slope Analysis: Spencer's Method 7
Entry-Exit Failure Analysis |
Undeepened Side Deepened Side

0.488
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Slope Analysis

Project: NY/NJ HDCI

Materials
Reach No.. KVK-1 [ Organic Silt (EL-42.0ft to -44.0ft)
. O Sand (EL-44 0ft to -50.0ft)
Deepening Base Elevation: EL-55.0 feet
""""""""""""""" Slope Analysis: Spencer's Method 7
Block Failure Analysis |
Undeepened Side Deepened Side

0.573
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Slope Analysis

Project: NY/NJHDCI

Reach No.: KVK-1 Materials
Reference Boring: KVKS8-1A O Organic Silt (EL-22.8ft to -39.0ft)
O Sand (EL-39.0ft to -43.0ft)
Deepening Base Elevation: EL-54.0 feet L1 Sand (EL -43.0ft to -54.0ft)
B Serpentinite (EL -54.0ft to -100.0ft)
11

SlopeAnalysis: Spencer's Method Py

|Grid-Radius Failure Analysis|

Y Y VY YoY oy

10 20 30 40 50 60 70 20 a0 100 110 120 120 140 150 160 170 180 190 200
Distance (ft)



SlopeAnalysis

Project: NY/NJHDCI

Reach No.: KVK-1 Materials

Reference Boring: KVK98-1A [ Organic Silt (EL-22 8ft to -39.0ft)
[0 Sand (EL-39.0ft to -43.0ft)
O Sand (EL -43.0ft to -54.0ft)

Deepening Base Elevation: EL-54.0 feet L
B Serpentinite (EL -54.0ft to -100.0ft)

SlopeAnalysis: Spencer's Method

T~ [EntyEdtfabwebnaves|
Undeepened Side
Y VYV Y ov oy

10 20 30 40 50 G0 70 a0 90 100 110 120 130 140 150 160 170 180 190 200
Distance (ft)



SlopeAnalysis

Project: NY/NJHDCI

Reach No.: KVKA1 Materials

Reference Boring: KVK9-1A O Crganic Silt (EL-22 8ft to -39.0ft)
O Sand (EL-39.0ft to -43.0ft)
O Sand (EL -43.0ft to -54.0ft)

Deepening Base Elevation: EL-54.0 feet L
B Serpentinite (EL -54.0ft to -100.0ft)

SlopeAnalysis: Spencer's Method

'\| Block Failure Analysis |

Y Y Y Yy Y

10 20 30 40 50 60 70 a0 90 100 110 120 130 140 150 160 170 180 190 200

Distance (ft)



SlopeAnalysis

Project: NY/NJ HDCI

Materials

O Organic Silt (EL-22_8ft to -39.0ft)
O Sand (EL-39.0ft to -43.0ft)

O] Sand (EL -43.0ft to -54.0ft)

B Serpentinite (EL -54.0ft to -100.0ft)

Reach No.: KVK-1

Reference Bering: KVK9B-1A

Deepening Base Elevation: EL-55.0 feet

SlopeAnalysis: Spencer's Method s

|Grid-Radius Failure Analysis|

Y Y Y Y oYy
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SlopeAnalysis

Project: NY/NJHDCI

Materials
Reach No.: KVK-1 o

O QOrganic Silt (EL-22_8ft to -39.0ft)
Reference Boring: KVK®-1A O Sand (EL-39.0ft to -43.0ft)

[ Sand (EL -43 0ft to -54 0ft)
M Serpentinite (EL -54.0ft to -100.0ft)

Deepening Base Elevation: EL-55.0 feet

SlopeAnalysis: Spencer's Method

| Entry-Exit Failure Analysis |

Undeepened Side

Y Y v Vv oy

10 20 30 40 50 go 70 a0 a0 100 110 120 130 140 150 160 170 180 190 200
Distance (ft)



SlopeAnalysis

Project: NY/NJHDCI

Matenals
Reach No.: KVK-1 o

O Organic Silt (EL-22.8ft to -38.0ft)
Reference Boring: KVK®-1A B Sand (EL-39.0f to -43.0f)

[ Sand (EL -43 0ft to -54 0ft)
B Serpentinite (EL -54.0ft to -100.0ft)

Deepening Base Elevation: EL-55.0 feet

SlopeAnalysis: Spencer's Method

. G

| Block Failure Analysis |

Undeepened Side

v Y VYoV oy oy

10 20 30 40 50 60 70 a0 a0 100 110 120 130 140 150 160 170 180 190 200
Distance (ft)



SlopeAnalysis

Project: NY/NJHDCI .M
Reach No.: NWK-1
Materials
Reference Boring: NB98-34 O Clay (EL-29 0ft to -44 0ft)
. . [0 Decomposed Shale(EL-44 0ft to -49.0ft)
Deepening Base Elevation: EL-54.0 feet O Organic Silt (EL-15.7ft to -24.0ft)
O Sand (EL-24.0ft to -29.0ft)
SlopeAnalysis: Spencer's Method [ Shale, Serpentinite, Diabase & Sandstone (EL-49.0ft to -100.0ft)
Undeepened Side ‘Grid-Radius Failure Analysis‘ Deepened Side
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Slope Analysis

Project: NY/NJHDCI

Reach No.: NWK-1
Materials

O Clay (EL-29 0ft to -44 0ft)
[0 Decomposed Shale(EL-44 0ft to -49.0ft)

Reference Bering: NB98-34

Deepening Base Elevation: EL-54.0 feet O Organic Silt (EL-15.7ft to -24.0ft)
O Sand (EL-24.0ft to -29.0ft)
Slope Analysis: Spencer's Method [ Shale, Serpentinite, Diabase & Sandstone (EL-49.0ft to -100.0ft)
Undeepened Side ‘ Entry-Exit Failure Analysis ‘ Deepened Side
1.953
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Slope Analysis

Project: NY/NJHDCI

Reach No.: NWK-1
Materials
Reference Boring: NB98-34 O Clay (EL-29 0ft to -44 0ft)
. . O Decomposed Shale(EL-44 0ft to -49 0ft)
Deepening Base Elevation: EL-54.0 feet O Organic Silt (EL-15.7ft to -24.0ft)
O Sand (EL-24.0ft to -29.0ft)
SlopeAnalysis: Spencer's Method [0 Shale, Serpentinite, Diabase & Sandstone (EL-48.0ft to -100.0ft)
Undeepened Side \ Block Failure Analysis \ Deepened Side
1945
L
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70 60 -50 40 30 20 -10 0 0 20 30 40 50 60 FO 8O 80 100 110 120 130 140 150 160 170 180

Distance (ft)




SlopeAnalysis

Project: NY/NJHDCI

.1.944
Reach No.: NWK-1
Materials
Reference Boring: NB%8-34
O Clay (EL-29.0ft to -44 0ft)
Deer.ening Base Elevation: EL-55.0 feet O Decomposed ShE|E(EL-44Dﬁ to -49%)

O Organic Silt (EL-15 Tft to -24 Oft)
. O Sand (EL-24.0ft to 29 0ft)
SlopeAnalysis: Spencer’s Method O Shale, Serpentinite, Diabase & Sandstone (EL-49 0ft to -100.0ft)

‘Grid-Radius Failure Analysis‘

Undeepened Side Deepened Side
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Slope Analysis

Project: NY/NJ HDCI

Reach No.: NWK-1

Materials
Reference Boring: NB98-34
O Clay (EL-29.0ft to -44.0ft)
Deepening Base Elevation: EL-55.0 feet 0l Decomposed Shale(EL-44.0ft to -49.0ft)

O Organic Silt (EL-15.7ft to -24.0ft)
O Sand (EL-24.0ft to -29.0ft)

Slope Analysis: Spencer's Method O Shale, Serpentinite, Diabase & Sandstone (EL-49.0ft to -100.0ft)

‘ Entry-Exit Failure Analysis ‘
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Undeepened Side

Y Y Y Y OYVYVYVOYYY

Slope Analysis

Project: NY/NJ HDCI
Reach No.: NWK-1

Reference Boring: NB98-34

Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Method

‘ Block Failure Analysis

Materials
O Clay (EL-29.0ft to -44 0ft)

[0 Decomposed Shale(EL-44 0ft to -49 0ft)

O Organic Silt (EL-15.7ft to

-24.0ft)

O Sand (EL-24.0ft to -29.0ft)

[0 Shale, Serpentinite, Diabase & Sandstone (EL-49.0ft to -100.0ft)

Deepened Side
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Undeepened Side

B

Slope Analysis

Project: NY/NJHDCI

Reach No.: NWK-1

Reference Boring: NBNM-SFI02
Deepening Base Elevation: EL-54.0 feet

Slope Analysis: Spencer's Method

‘Grid-Radius Failure Analysis‘

Materials

O Clay (EL-21 5ft to -37 5ft)

[0 Organic Silt (EL-6.4ft to -17.5ft)
[0 sand (EL-17 5ft to -21 5ft)

[0 Sandstone (EL-37_5ft to -100.0ft)

Deepened Side
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Slope Analysis

Project: NY/NJHDCI

Materials
Reach No.: NWK-1 O Clay (EL-21.5ft to -37.5ft)
| [0 Organic Silt (EL-6.4ft to -17.5ft)
Reference Boring: NBNM-SFI02 O Sand (EL-17.5ft to -21.5ft)
[ Sandstone (EL-37 5ft to -100.0ft)

Deepening Base Elevation: EL-54.0 feet

Slope Analysis: Spencer's Method

‘ Entry-Exit Failure Analysis ‘

Undeepened Side Dee pened Side.w?s

A
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Slope Analysis

Project: NY/NJHDCI

Materials
Reach No.: NWK-1 O Clay (EL-21.5ft to -37_5ft)

[0 Organic Silt (EL-6 4ft to -17_5ft)
Reference Boring: NBNM-SFI02 O Sand (EL-17.5ft to -21 5ft)

[0 sandstone (EL-37.5ft to -100.0ft)

Deepening Base Elevation: EL-54.0 feet

Slope Analysis: Spencer's Method

Block Failure Analysis

Undeepened Side a2 Deepened Side

B A

| | | | | | | | | | | | | | | | | | | | | | | | |
70 80 50 40 30 20 10 0 10 20 30 40 50 80 70 80 90 100 110 120 130 140 150 180 170

Distance (ft)




SlopeAnalysis

Project: NYINJHDCI

Reach No.: NWK -1 Materials
Reference Boring: NBNO1-SFI02 O Clay (EL-21.5ft to -37 5ft)

O Organic Silt (EL-6.4ft to -17.5ft)
Deepe ning Base Elevation: EL-55.0 feet 0 Sand (EL-17.5ft to -21.5ft)

[ Sandstone (EL-37_5ft to -100.0ft)

Slope Analysis: Spencer's Method

Undeepened Side ‘Grid-Radius Failure Analysis‘ | I Deepened Side

I O T
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Slope Anfalysis

Project: NY/NJHDCI

Reach No.: NWK -1 Materials
Reference Boring: NBN01-SFI02 [ Clay (EL-21.5ft to -37.5ft)

O Organic Silt (EL-6._4ft to -17_5ft)
Deepening Base Elevation: EL-55.0 feet LI Sand (EL-17 5ft to -21.5ft)

[ Sandstone (EL-37.5ft to -100.0ft)

Slope Analysis: Spencer's Method

Undeepened Side ‘ Entry-Exit Failure Analysis ‘
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Distance (ft)




Slope Analysis

Project: NYINJHDCI

Reach No.: NWK -1 Materials
Reference Boring: NBNO1-SFI02 O Clay (EL-21.5ft to -37.5ft)

O Organic Silt (EL-6.4ft to -17 5ft)
Deepening Base Elevation: EL-55.0 feet LI Sand (EL-17 5ft to -21.5ft)

[0 Sandstone (EL-37 5ft to -100.0ft)

Slope Analysis: Spencer's Method

Undeepened Side ‘ Block Failure Analysis ‘

Deepened Side
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Slope Analysis

Project: NY/NJ HDCI

Materials

0521 | [J Clay (EL-41.5ft to -45.0ft)
O Clay (EL-45.0ft to -84.0ft)
O Clay (EL-64.0ft to -82.0ft)

Deepening Base Elevation: EL-54.0 feet S g;g@&f_‘gé%h‘:; '_51%50[}_%1 -5it)

Reach No.: NWK-1

Reference Boring: PA2-443

Slope Analysis: Spencer's Method

’Grid-Radius Failure Analysis
Undeepened Side Deepened Side
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Slope Analysis

Project: NY/NJ HDCI

Materials
Reach No.: NWK-1
O Clay (EL-41.5t to -45.0ft)

O Clay (EL-64.0ft to -82.0ft)
O Organic Silt (EL-11.5ft to -41.5ft)

Deepening Base Elevation: EL-54.0 feet O Shale (EL-82.0ft to -100.0ft)

Slope Analysis: Spencer's Method

’ Entry-Exit Failure Analysis

Undeepened Side Deepened Side
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Slope Analysis

Project: NY/NJ HDCI

Materials
Reach No.: NWK-1
O Clay (EL-41.5ft to -45.0ft)

O Clay (EL-64.0ft to -82.0ft)
O Organic Silt (EL-11.5f to -41.5f)

Deepening Base Elevation: EL-54.0 feet [0 Shale (EL-82 0ft to -100.0ft)

Slope Analysis: Spencer's Method

] ’ Block Failure Analysis
Undeepened Side Deepened Side
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Slope Analysis Materials
[J Clay (EL-41 5ft to -45.0ft)
Project: NY/NJ HDCI O Clay (EL-45.0ft to -64.0ft)
O Clay (EL-64 0ft to -82.0ft)
Reach No.: NWK-1 O Organic Silt (EL-11.5ft to -41.5ft)
.M [J Shale (EL-82 0ft to -100.0ft)
Reference Boring: PA2-443
Deepening Base Elevation: EL-55.0 feet
Slope Analysis: Spencer's Method
’Grid-Radius Failure Analysis‘
Undeepened Side Deepened Side
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Slope Analysis Materials
O Clay (EL-41.5ft to -45.0ft)
Project: NY/NJ HDCI O Clay (EL-45.0ft to -64.0ft)
O Clay (EL-64.0ft to -82.0ft)
Reach No.: NWK -1 0 Organic Silt {(EL-11_5ft to -41_5ft)
[ Shale (EL-82.0ft to -100.0ft)

Reference Boring: PA2-443
Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Method

’ Entry-Exit Failure Analysis ‘

Undeepened Side Deepened Side

‘
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Distance (ft)



Slope Analysis Materials

O Clay (EL-41 5ft to -45 0ft)
Project: NY/NJ HDCI O Clay (EL-45.0ft to -64.0ft)

O Clay (EL-64 0ft to -82.0ft)
Reach No.: NWK-1 O Organic Silt (EL-11.5ft to -41.5ft)
O Shale (EL-82.0ft to -100.0ft)

Reference Boring: PA2-443
Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Method

’ Block Failure Analysis ‘

Undeepened Side Deepened Side
- '-? ---------------------------------------
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1 -0 300 20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

Distance (ft)




Slope Analysis

Project: NY/NJ HDCI

Reach No.: NWK-1 Materials
Reference Boring: PA2-486 01 Clay (EL-35.0ft to -48.0ft)
[ Diabase (EL-58 5ft to -100.0ft)
- . O Organic Silt (EL-16.5ft to -35.0ft)
D Base Elevation: EL-54.0 feet
eepening Base Elevaton © [ Sand (EL-48.0ft to -58 5ft)

SlopeAnalysis: Spencer's Method

IGrid-Radius Failure Analysis

Undeepened Side Deepened Side
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Slope Analysis

Project: NY/NJ HDCI

Reach No.. NWK-1 Materials

O Clay (EL-35.0ft to -48.0ft)
O Diabase (EL-58.5ft to -100.0ft)

- . O Organic Silt (EL-16.5ft to -35.0ft)
D Base Elevation: EL-54.0 feet
eepening Base Elevation © [ Sand (EL-48 0t to -58 5ft)

Reference Boring: PA2-486

SlopeAnalysis: Spencer's Method

E -Exit Fail Analysi
I ntry-Exit Failure Analysis Deepened Side

Undeepened Side
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Slope Analysis

Project: NY/NJ HDCI

Reach No.: NWK-1 Materials
Reference Boring: PA2-486 01 Clay (EL-35.0ft to -48.0ft)
[0 Diabase (EL-58_5ft to -100.0ft)
- _— O Organic Silt (EL-16.5f to -35.0ft)
D Base Elevation: EL-54.0 feet
eepening Base Elevation € O Sand (EL-48.0ft to -58 5t)

SlopeAnalysis: Spencer's Method

Block Failure Analysis Deepened Side

Undeepened Side
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Slope Analysis

Project: NY/NJ HDCI
Materials

O Clay (EL-35.0ft to -48.0ft)

_ O Diabase (EL-58.5ft to -100.0ft)
Reference Boring: PA2-486 O Organic Silt (EL-16.5ft to -35.0ft)
O Sand (EL-48.0ft to -58.5ft)

Reach No.: NWK -1

Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Method

Grid-Radius Failure Analysis ]
Undeepened Side Deepened Side

Y Y VY VoYY y
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Slope Analysis

Project: NY/NJ HDCI

Materials
Reach No.: NWK-1 O Clay (EL-35 0ft to -48.0ft)
) O Diabase (EL-58.5t to -100.0ft)
Reference Boring: PA2-486 O Organic Silt (EL-16.5ft to -35.0ft)
0 Sand (EL-48.0ft to -58 5ft)
Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Method

‘ Entry-Exit Failure Analysis

Undeepened Side Deepened Side
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Undeepened Side

Slope Analysis

Project: NY/NJ HDCI
Materials

O Clay (EL-35.0ft to -48.0ft)
O Diabase (EL-58.5ft to -100.0ft)
O Organic Silt (EL-16.5ft to -35.0ft)
O Sand (EL-48.0ft to -58.5ft)

Reach No.. NWK-1

Reference Boring: PA2-486

Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Method

Block Failure Analysis

Deepened Side
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Undeepened Side

Slope Analysis

Project: NY/NJ HDCI

Reach No.: NWK-2

Reference Boring: B4-84

1.002

Deepening Base Elevation: EL-54.0 feet

Slope Analysis: Spencer's Method

‘Grid-Radius Failure Analysis‘

Materials

O Gravel & Sand (EL-27.5ft to -43.0ft)
O Organic Silt (EL-6.0ft to -24 5ft)

O Sand (EL-24 5ft to -27 5ft)

[ Sandstone (EL-43.0ft to -100.0ft)

Deepened Side
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Slope Analysis

Project: NY/NJ HDCI

Reach No.: NWK-2

Reference Boring: B4-84

Deepening Base Elevation: EL-54.0 feet

Slope Analysis: Spencer's Method

Undeepened Side ‘ Entry-Exit Failure Analysis ‘

B 20 e Y

Materials

O Gravel & Sand (EL-27 5ft to -43.0ft)
O Crganic Silt (EL-6.0ft to -24 5ft)

[ Sand (EL-24.5ft to -27.5ft)

O Sandstone (EL-43.0ft to -100.0ft)

Deepened Side
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Slope Analysis

Project: NY/NJ HDCI Materials
. O Gravel & Sand (EL-27 5ft to -43 0ft)
Reach No. NWK-2 O Organic Silt (EL-6.0ft to -24.5ft)
] O Sand (EL-24 5ft to -27.5ft)
Reference Boring: B4-84 O Sandstone (EL-43.0ft to -100.0f)

Deepening Base Elevation: EL-54.0 feet

Slope Analysis: Spencer's Method

Undeepened Side ‘ Block Failure Analysis ‘ b Deepened Side

BN 2 2 I s Y
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Slope Analysis

Project: NY/NJ HDCI
Reach No.: NWK-2
Reference Bering: B4-84
1.002

Deepening Base Elevation: EL-55.0 feet #

Slope Analysis: | Spencer's Method

Undeepened Side ‘Grid-Radius Failure Analysis‘

Materials

O Gravel & Sand (EL-27 5&ft to -43.0ft)
O Organic Silt (EL-6.0ft to -24_5ft)

O Sand (EL-24 5ft to -27 5ft)

[0 Sandstone (EL-43.0ft to -100.0ft)

Deepened Side
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Slope Analysis

Project: NY/NJ HDCI

Materials
Reach No.: NWK-2 O Gravel & Sand (EL-27.5ft to -43.0ft)
O Qrganic Silt (EL-6.0ft to -24 5ft)
Reference Boring: B4-84 O Sand (EL-24.5ft to -27.5ft)
[ Sandstone (EL-43.0ft to -100.0ft)

Deepening Base Elevation: EL-55.0 feet

Slope Analysis: |Spencer's Method

Undeepened Side ‘ Entry-Exit Failure Analysis ‘ Deepened Side *
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Slope Analysis

Project: NY/NJ HDCI
Materials
Reach No.: NWK-2 O Gravel & Sand (EL-27 5ft to -43.0ft)
O Organic Silt (EL-6.0ft to -24 5ft)
Reference Bering: B4-84 O Sand (EL-24 5ft to -27_5ft)
O Sandstone (EL-43.0ft to -100.0ft)

Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Method

.3.029
Undeepened Side I Block Failure Analysis I Deepened §fe>*
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Slope Analysis

Project: NY/NJ HDCI
Materials

O Clay (EL-12.0ft to -30.0ft)

O Clay (EL-30.0ft to -40.5ft)

0 Decomp. Shale (EL-40.5ft to -61.0ft)
. . 1944 O Organic Silt (EL-2 5ft to -12.0ft)

Deepening Base Elevation: EL-54.0feet == | [J Sandstone (EL-61.0ft to -100.0ft)

Reach No.: NWK-2

Reference Boring: PA2-479

Slope Analysis: Spencer's Method

Undeepened Side IGrid-Radius Failure AnalysisI Deepened Side
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Slope Analysis

Project: NY/NJ HDCI
Materials

O Clay (EL-12.0ft to -30.0ft)
O Clay (EL-30.0ft to -40.5ft)

Reach No.: NWK-2

Reference Boring: PA2-473 O Decomp. Shale (EL-40 5ft to -61 0ft)
. . O Organic Silt (EL-2.5ft to -12.0ft)
Deepening Base Elevation: EL-54.0 feet O Sandstone (EL-61.0ft to -100.0ft)
Slope Analysis: Spencer's Method
1.946
¥
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Slope Analysis

Project: NY/NJ HDCI

Materials

O Clay (EL-12.0ft to -30.0ft)
O Clay (EL-30.0ft to -40.5ft)

Reach No.. NWK-2

Reference Boring: PA2-479 [ Decomp. Shale (EL-40 5ft to -61.0ft)
. . O Organic Silt (EL-2.5ft to -12.0ft)
Deepening Base Elevation: EL-54.0 feet [ Sandstone (EL-61.0ft to -100.0ft)
Slope Analysis: Spencer's Method
2.0a89

. . *
Undeepened Side ‘ Block Failure Analysis ‘
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Slope Analysis

Project: NY/NJ HDCI )

Materials
Reach No.: NWK-2 O Clay (EL-12.0ft to -30.0ft)

O Clay (EL-30.0ft to -40 5ft)
Reference Boring: PA2-4791. 944 [0 Decomp. Shale (EL-40.5ft to -61.0ft)

* O Organic Silt (EL-2.5ft to -12.0ft)
Deepening Base Elevation: EL-55.0 feet O Sandstone (EL-61.0ft to -100.0ft)
Slope Analysis: Spencer's Method
Undeepened Side ‘IGrid-lRadil.lls Failure Analysis‘ Deepened Side

T
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Slope Analysis

Project: NY/NJ HDCI

Materials
Reach No.. NWK-2 O Clay (EL-12 0ft to -30 0ft)
O Clay (EL-30.0ft to -40 5ft)
Reference Boiing: PA2-479 ] Decomp. Shale (EL-40 5ft to -61 0ft)
O Organic Silt (EL-2_5ft to -12_0ft)
Dee pening Base Elevation: EL-55.0 feet O Sandstone (EL-61.0ft to -100.0ft)
SlopeAnalysis: Spencer's Method .ﬂ
Undeepened Side I Entry-Exit Failure Analysis I Deepened Side
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Slope Analysis

Project: NY/NJ HDCI .
Materials
Reach No. NWK-2 O Clay (EL-12.0ft to -30.0ft)
U Clay (EL-30.0ft to -40.5ft)
Reference Boring: PA2-479 [0 Decomp. Shale (EL-40 5ft to -61.0ft)
[0 Organic Silt (EL-2.5ft to -12.0ft)
Dee pening Base Elevation: EL-55.0 feet 0 Sandstone (EL-61.0ft to -100.0ft)
SlopeAnalysis: Spencer's Method .ﬂ
Undeepened Side ‘ Block Failure Analysis ‘ Deepened Side
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Slope Analysis

Project: NY/NJHDCI 0697
* Materials
Reach No.: PJ1 [ Organic Silt (EL-21 0ft to -33.0ft)
o O Sand (EL-63.5ft to -100.0ft)
Reference Boring: ANC9-81 O Silty Clay (EL-33.0ft to -63.5ft)

Deepening Base Elevation: EL-54.0 feet

Slope Analysis: Spencer's Method

Grid-Radius Failure Analysis
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Slope Analysis

Project: NY/NJHDCI

Materials
Reach No. P [ Organic Silt (EL-21 0ft to -33 0ft)
- O Sand (EL-63.5t to -100.0ft)
Reference Boring: ANCS8-81 O Silty Clay (EL-33.0ft to -63.5ft)

Deepening Base Elevation: EL54.0 feet

Slope Analysis: Spencer's Method

Entry-Exit Failure Analysis
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Slope Analysis

Project: NY/NJHDCI

Materials
Reach No.- P O Organic Silt (EL-21 0ft to -33 0ft)
. O Sand (EL-63.5ft to -100.0ft)

Deepening Base Elevation: EL-54.0 feet

Slope Analysis: Spencer's Method

Block Failure Analysis Deepened Side
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Slope Analysis
Pm_|ed NY/NJHDCI 0.6932
- Materials
Reach No.: PJ1 O Organic Silt (EL-21.0ft to -33.0f)
- O Sand (EL-63.5ft to -100.0ft)
Deepening Base Elevation: EL-55.0 feet
SlopeAnalysis: Spencer's Method
Undeepened Sid Grid-Radius Failure Analysis Deepened Side
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SlopeAnalysis

Project: NY/INJHDCI

Materials

O Organic Silt (EL-21.0ft to -33.0ft)
. O Sand (EL-63.5ft to -100.0ft)
Reference Boring: ANC 98-81 O Silty Clay (EL-33.0ft to -63.5f)

Dee pening Base Elevation: EL-55.0 feet

Reach No.. P.J1

SlopeAnalysis: Spencer's Method

Entry-Exit Failure Analysis

Undeepened Sid Deepened Side
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SlopeAnalysis

Project: NY/NJHDCI

Materials
Reach No.: P O Organic Silt (EL-21.0ft to -33.0ft)
. O Sand (EL-63 5ft to -100 0ft)
Reference Boring: ANC %-81 O Silty Clay (EL-33 0ft to -63 5ft)

Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Metheod

Block Failure Analysis

Undeepened Sid Deepened Side
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Slope Analysis

Project: NY/NJ HDCI Materials
Reach No.: PJ-1 O Organic Silt (EL-32.0ft to -35.0ft)
[0 Sand (EL-42.0ft to -84.0ft)
Reference Boring: PJ-4 B Schist (EL-84.0ft to -100ft)
O Silty Clay (EL-35.0ft to -42.0ft)

Deepening Base Elevation: EL-54.0 feet

Undeepened Side Slope Analysis: Spencer's Method 2702

Grid-Radius Failure Analysis
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Slope Analysis

Project: NY/NJ HDCI Materials
Reach No.: PJ-1 O Organic Silt (EL-32_0ft to -35.0ft)
O Sand (EL-42.0ft to -84.0ft)
Reference Boring: PJ-4 B Schist (EL-84.0ft to -100ft)
O Silty Clay (EL-35.0ft to -42_0ft)

Deepening Base Elevation: EL-54.0 feet

Undeepened Side Slope Analysis: Spencer's Method Deepened Side

Entry-Exit Failure Analysis
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Slope Analysis

Project: NY/NJ HDCI Materials
Reach No.: PJ-1 O Organic Silt (EL-32 0ft to -35.0ft)
O Sand (EL-42.0ft to -84.0ft)
Reference Boring: PJ-4 B Schist (EL-84.0ft to -100ft)
O Silty Clay (EL-35.0ft to -42.0ft)

Deepening Base Elevation: EL-54.0 feet

Slope Analysis: Spencer's Method

Undeepened Side Deepened Side

Block Failure Analysis
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Slope Analysis

Project: NY/NJ HDCI Materials

O Organic Silt (EL-32.0ft to -35.0ft)
Reach No.: PJ-1 O Sand (EL-42.0ft to -84.0ft)

B Schist (EL-84.0ft to -100ft)
Reference Boring: PJ-4 O Silty Clay (EL-35.0ft to -42.0ft)

Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Method

Undeepened Side Grid-Radius Failure Analysis Deepened Sidez
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Slope Analysis

Project: NY/NJ HDCI Materials

O Organic Silt (EL-32.0ft to -35.0ft)
Reach No.: PJ-1 O Sand (EL-42.0ft to -84.0ft)

B Schist (EL-84 0ft to -100ft)
Reference Boring: PJ-4 O Silty Clay (EL-35.0ft to -42.0ft)

Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Method

Undeepened Side Entry-Exit Failure Analysis Deepened Side
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Slope Analysis

Project: NY/NJ HDCI Materials

O Organic Silt (EL-32_0ft to -35.0ft)
Reach No.: PJ-1 O Sand (EL-42.0ft to -84.0ft)

B Schist (EL-84.0ft to -100ft)
Reference Boring: PJ-4 O Silty Clay (EL-35.0ft to -42.0ft)

Deepening Base Elevation: EL-55.0 feet

Slope Analysis: Spencer's Method

Undeepened Side Block Failure Analysis Deepened Side
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