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Resource Report 7 - Soils

Minimum Filing Requirement

Location in Environmental Report

L]

* Identify, describe, and group by milepost the
soils affected by the proposed pipeline and
aboveground facilities. (§ 380.12 (i) (1))

+ « For aboveground facilities that would occupy
sites over 5 acres, determine the acreage of
prime farmland soils that would be affected by
construction and operation. (§ 380.12 (1) (2))

+ + Describe, by milepost, potential impacts on
soils. (§380.12 (1) (3, 4))

+ ¢ Identify proposed mitigation to minimize
impact on soils, and compare with the staff's
Upland Erosion Control, Revegetation, and
Maintenance Plan. (§ 380.12 (1) (5))

Section 7.2

Not applicable

Section 7.3

Not applicable

Environmental Information Request
August 8, 2005

Request

Location in Environmental Report

22. Any substrate conversion or stabilization
methods associated with pipeline installation
or the mooring structure.

23. Pipeline trenching methods across the
Stratford Shoal

Section 7.3

Section 7.3

i
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Environmental Information Request
October 19, 2005

Request Location in Environmental Report

28. Describe the length and specific location of Section 7.3 and Table 7-2
sediment conversion along the pipeline trench
due to replacing existing sediment with
backfill. Characterize the backfill material and
backfilling methods including potential
impacts.

29. Provide site-specific drawings for each utility | Resource Report 1, Sections 1.5.3.4, 1.5.3.5,
crossing, and discuss the specific methods, and 1.5.3.6
impacts, and appropriate mitigation measures
associated with utility crossings and the use of
concrete mats.

30. Describe measures to minimize cable sweep | Resource Report 10, Section 10.9
and anchor drag using the planned anchoring |and Table 10-17
methods. Provide a tabular summary of the
acreage of surface sediment impacted during
pipeline installation and the duration of
anchoring impacts using the following
offshore pipeline construction methods:

Conventional laybarge;

b. Conventional laybarge with midline buoys;
and

c. Dynamically positioned laybarge.
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7.1

7. SOILS

INTRODUCTION

Broadwater Energy, a joint venture between TCPL USA LNG, Inc., and Shell
Broadwater Holdings LLC, is filing an application with the Federal Energy Regulatory
Commission (FERC) seeking all of the necessary authorizations pursuant to the Natural
Gas Act to construct and operate a marine liquefied natural gas (LNG) terminal and
subsea pipeline for the importation, storage, regasification, and transportation of natural
gas. The Broadwater LNG Project (the Project) will increase the availability of natural
gas to the New York and Connecticut markets through an interconnection with the
Iroquois Gas Transmission System (IGTS). The FERC application for the Project
requires the submittal of 13 Resource Reports, with each report evaluating Project effects
on a particular aspect of the environment.

Resource Report 7 describes the soil and soil characteristics associated with the proposed
Broadwater LNG Project. This Resource Report describes the conditions and sediment
characteristics of Long Island Sound. Soil characteristics associated with land-based
facilities are addressed in a separate report. A detailed discussion of water quality,
existing contamination in the bottom sediments, and sediment transport in the Sound is
presented in Resource Report 2, Water Resources.

The proposed Broadwater LNG terminal will be located in Long Island Sound (the
Sound), approximately 9 miles (14.5 kilometers [km]) from the shore of Long Island in
New York State waters, as shown on Figure 7-1. The LNG terminal facilitates the sea-to-
land transfer of natural gas. It will be designed to receive, store, and regasify LNG at an
average throughput of 1.0 billion cubic feet per day (bcfd) and will be capable of
delivering a peak throughput of 1.25 befd. The Project will deliver the regasified LNG to
the existing interstate natural gas pipeline system via an interconnection to the IGTS
pipeline. Onshore facilities are discussed in the Onshore Facilities Resource Report.

The proposed LNG terminal will consist of a floating storage and regasification unit
(FSRU) that is approximately 1,215 feet (370 meters [m]) in length, 200 feet (60 m) in
width, and rising approximately 80 feet (25 m) above the water line to the trunk deck.
The FSRU’s draft is approximately 40 feet (12 m). The freeboard and mean draft of the
FSRU will generally not vary throughout operating conditions. This is achieved by
ballast control to maintain the FSRU’s trim, stability, and draft. The FSRU will be
designed with a net storage capacity of approximately 350,000 cubic meters [m’] of LNG
(equivalent to 8 billion cubic feet [bef] of natural gas) with base vaporization capabilities
of 1.0 befd using a closed-loop shell and tube vaporization (STV) system. The LNG will
be delivered to the FSRU in LNG carriers with cargo capacities ranging from
approximately 125,000 m® up to a potential future size of 250,000 m” at the frequency of
two to three carriers per week.
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7.2

The FSRU will be connected to the send-out pipeline, which rises from the seabed and is
supported by a stationary tower structure. In addition to supporting the pipeline, the
stationary tower also serves the purpose of securing the FSRU in such a manner to allow
it to orient in response to prevailing wind, wave, and current conditions (i.e.,
weathervane) around the tower. The tower, which is secured to the seabed by four legs,
will house the yoke mooring system (YMS) allowing the FSRU to weathervane around
the tower. The total area under the tower structure, which is of open design, will be
approximately 13,180 square feet (1,225 square meters [m~]).

A 30-inch-diameter natural gas pipeline will deliver the vaporized natural gas to the
existing IGTS pipeline. It will be installed beneath the seafloor from the stationary tower
structure to an interconnection location at the existing 24-inch-diameter subsea section of
the IGTS pipeline, approximately 22 miles (35 km) west of the proposed FSRU site. To
stabilize and protect the operating components, sections of the pipeline will be covered
with engineered back-fill material or spoil removed during the lowering operation.
Figure 7-1 presents the proposed pipeline route.

SEDIMENT DESCRIPTION

Long Island Sound is a northeast-southwest trending basin that is approximately 112
miles (180 km) long and 21 miles (34 km) wide at its widest point, with a total area of
1,300 square miles (3,370 km?). The present distribution of surficial sediments in the
Sound is the result of deposits left by the last glaciation stage and the cumulative effects
of sediment erosion, transport, sorting, and deposition by tidal and other bottom currents
(Poppe 2001). The physical structure of the Sound began to take on its present shape
approximately 26,000 years ago by the processes of glaciation, ice retreat, and marine
submergence (i.e., rise in sea level). The southern shore of Long Island is dominated by
at least two (Harbor Hill and Ronkonkoma) terminal (end) moraines (a ridge of glacial
deposits marking the maximum advance of the glacier) deposited by the Late Wisconsin
glacier. The moraines consist predominantly of sand- and gravel-rich material. As the
glacier retreated northward, glacial Lake Connecticut was formed over most of the
present Sound area, accumulating extensive fine-grained, glacial-lacustrine sediments.
The north (Connecticut) shore of the Sound was reshaped by the retreating Wisconsin
glacier, which deposited coarse-grained glacio-deltaic sediments in the form of lacustrine
fans and moraines.

Knebel et al. (1999) studied the distribution of bottom sediments in the Sound and
outlined the major processes that control the characteristics of sediments in these
environments. The study utilized sidescan sonographs, data developed from analysis of
grab samples, and video observations at 146 points along or near the proposed
Broadwater study area. Based on this data, four categories of bottom sedimentary
environments were identified in the 850-square-mile (2,200 km?) study area (see Figure
7-2). These four environments reflect the four major processes that operate in the area:
deposition of fine-grained material; bedload transport of coarse-grained material; sorting
and reworking of sediments; and erosion (or nondepositional). Areas of fine-grained
deposition cover 50% of the area, primarily in the central and western portions of the
Sound. Areas of sediment sorting cover approximately 22% of the area, primarily over
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low knolls and ridges and on the flanks of the shoals in the western portion of the Sound.
Coarse-grained bedload transport environments (characterized by the presence of sand
ribbons or sand waves) cover 16% of the area and are mainly restricted to the east-central
part of the Sound. Erosion or non-depositional areas cover 10% of the area, primarily
across the irregular seafloor at the eastern entrance to the Sound and on top of the
Stratford and Norwalk shoals in the central and western portions of the Sound.

Poppe et al. (2001) produced detailed geologic maps of surficial sediments (0 to 2
centimeter [cm] below the sediment-water interface) on the sea floor of the Sound. These
maps combined the data from more than 1,500 sediment samples with over 12,900
published textural analyses and descriptions. Units on the sediment map represent the
predominant textures of an area, but small-scale heterogeneity within the units is
common. The gravel and gravelly sand sediments are typically found where tidal
currents are strong (the easternmost Sound) and in shallow areas where subsurface
bedrock crops out of the seafloor (over the Stratford and Norwalk shoals). Typically, this
gravel is the lag left after the removal of fines from till deposits. Sand is the dominant
sediment found across most of the eastern and central portions of the Sound, as well as on
the flanks of the Stratford and Norwalk shoals and along most of the nearshore margins.
Tidal currents commonly shape the sands in these areas into a series of channels and
ridges that contain sand ribbons (in the channels) and sand waves (in the ridges). Silty
sand and sand-silt-clay areas mark the transition zones between higher to lower energy
environments. The silty clay and clayey silt sediments characterize depositional
environments and are limited to protected nearshore areas, isolated depressions, and
deep-water areas.

Figure 7-3 presents a detailed map showing the distribution of surficial sediments in the
Project area using the data from the above-referenced study. In general, the bottom
subsurface sediments in the Project area are generally broad areas of sand and silt
environments except for gravel sands at Stratford Shoal. This shoal consists of irregular
assemblage of gravel sands (and possibly bedrock) topographic highs and lows that are
oriented north-south across the Sound and have a maximum relief of 40 m (130 feet)
(Knebel et al. 1999).

Mapped sediment types from United States Geological Survey (USGS) Open File Report
00-304 (Poppe 2001) indicate that bottom sediments (from west to east) grade from
sandy silt, clayey silt, or silt at the IGTS pipeline to sand/silt/clay mixtures between the
pipeline and Stratford Shoal. East of the shoal, the sediments are characterized by
sand/silt/clay mixtures followed by sandy silt, clayey silt, or silt at the proposed FSRU
location. Stratford Shoal is characterized by gravel or bedrock along the centerline of the
shoal to gravelly sand and then sand (further from the shoal) on the west and east flanks
of the shoal.

To assess the actual conditions present in the Project area, geotechnical field
investigations were conducted during the spring of 2005. Both vibracoring and cone
penetrometer testing were conducted throughout the Project area. Prior to initiating field
surveys, a Draft Sampling and Analysis Plan (SAP) was prepared and submitted to state
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and federal agencies for review and approval. The Final SAP incorporated all comments
received from the agencies. Figure 7-3 shows the sediment sampling locations in relation
to the sediment types distributed through the Project area.

Sediment core samples were collected at a rate of approximately one every mile along the
proposed pipeline route, or at closer intervals when the geophysical surveys indicated
changes in the subsurface stratigraphy that might be representative of differing sediment
types. A total of 28 samples were collected along the proposed pipeline alignment and at
the proposed FSRU location.

At each sampling location, vibracore samples were collected to a depth of approximately
10 feet (3 meters) (or depth of refusal) to characterize the sediments to the proposed
depth of installation. A vibracoring system consists of a vibratory head, a power source,
and a weight stand to keep the core barrel in a vertical position. After the vibracore was
lowered to the Sound floor, it was turned on. Samples were collected at 3-foot (1-m)
intervals or at stratigraphic changes, with the first sample taken 1 foot (0.3 m) below the
seafloor. Collected cores were logged on deck, capped, and stored for delivery to a
geotechnical laboratory for detailed analysis of the sediments. Logs of the vibracore
samples are provided in Appendix A.

In addition to the geotechnical samples collected with the vibracore, an in situ test
method was also performed in the field using the cone penetrometer test. A cone
penetrometer test (CPT) involves the deployment of a 3-foot by 4-foot (0.9 m by 1.2 m)
CPT unit from the sampling vessel. The unit rested on the sound floor at each sample
location and collected real-time data through the use of a 1.0 inch (2.5 cm) (head size)
probe for approximately 30 minutes. A small probe penetrated the sound floor to the
depth of pipeline installation or greater, depending on the density of the material
encountered. Where the materials exhibited properties of muck rather than a silt or sand,
the probe extended up to 30 feet (9 m) deep to collect data on sediment density. The CPT
was completed concurrently with the collection of the vibracore samples for both the
geotechnical and environmental chemistry analysis. Since the CPT is an in sifu test, no
sediments were collected or brought on board as part of the sampling effort. CPT graphs
for each sample are provided in Appendix B.

The presence of the marked rise in the seafloor at Stratford Shoal was confirmed during
the field study. The rise was determined to be composed of very coarse sand and gravel
with large cobbles within the upper strata, which would be encountered during
installation of the pipeline. Vibracore penetration depths were reduced to about 4 feet
(1.2 m) in this area; however, a modified probe (1-inch (2.5-cm) diameter solid steel rod
attached to the vibracore head) was driven to a depth of approximately 7.5 feet (2.3 m),
whereas the standard vibracore was driven only 4 feet (1.2 m). Based on the field
interpretation of the extracted cores, the major cause for the poor vibracore penetration
was likely due to the presence of large cobbles. Geotechnical investigations also
confirmed a second area of sand and gravel along the proposed pipeline route between
sampling points C-18 and C-20, approximately 7 miles (11.3 km) east of the shoal.
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7.3

In general, sediment descriptions noted from the sediment cores, along with the
confirmatory grain size analyses, indicate that the USGS-mapped bottom sediments
closely represent actual site conditions. Table 7-1 summarizes the conditions
encountered at each sample location during the field studies compared to the mapped
sediment types and sediment types based on geotechnical results.

DiGiacomo-Cohen and Lewis (2001) produced a detailed map of the marine
transgressive surface and the thickness of post-glacial sediments in Long Island Sound.
This hand-plotted and contoured map is based on over 2,175 miles (3,500 km) of high-
resolution seismic-reflection profiles collected during multiple cruises of the Sound.

Figure 7-4 presents a detailed map showing the thickness of post-glacial sediments in the
Project area using the data from the above-referenced study. In general, the sediment
thickness are expected to range from 20 to 40 feet (6 to 12 m) in the eastern and western
portions of the Project area (sampling locations C-1 and C-23 to C-28), and to 13 feet (4
m) or less in the central Project area where Stratford Shoal intersects the proposed
pipeline route. Depth to bedrock along the proposed route is currently unknown, but is
potentially near the bottom surface of the Sound near Stratford Shoal. Figures 7-5a
through 7-5d provide a profile of the Long Island Sound sea floor confirming the
widespread extent of recent Holocene sediments, with the exception of Stratford Shoal
and the sand and gravel lens east of the Shoal.

CONSTRUCTION IMPACTS AND MITIGATION

Sediment-related impacts would result primarily from disturbances to bottom materials
by pipeline installation, anchor placements, and cable sweeps. Once disturbed, sediments
would become temporarily suspended in the water column and subsequently settle to the
seafloor. Coarser sediments would fall out and resettle quickly, while finer sediments
would remain suspended for longer periods. Trenching for pipeline lowering would
impact sediment chemistry by exposing buried sediments that may be reduced or anoxic.
The release of methane gas, de-oxygenated interstitial waters, or oxygen-demanding
sediments could result in localized, short-term impact on water quality and benthic
habitats. Changes in sediment texture following construction also could result in minimal
short-term impacts on biological communities. Turbidity and the potential dispersal of
contaminated sediments are discussed in more detail in Resource Report 2 (Water
Quality) and Resource Report 3 (Fish, Vegetation, and Wildlife). Table 7-2 lists the
areas and sediment volumes that could be impacted by construction of the proposed
marine pipeline.
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Table 7-1 Sediment Characteristics Summary

. Maximum Maximum Sediment Type at Sediment Type, .
Station MP Water \“lni?)):lar:g:z Geotech CPT surface (based Top to Bottom tsoeg'oTti':; {gg:éngl
No. Depth (ft)? Penetration (ft) Vibracore  Penetration on Poppe etal. (based on summary eotechnical testing)
Recovery (ft) (ft) 2001) of core description) 9 g
C-1 21.6 119 10 8.1 328 Sandy Silt, clayey Silty clay Fat clay to elastic Silt
silt, or silt
C-2 20.7 121 10 6.5 27 Sand-silt-clay Clay with silt Fat clay with sand to
sandy fat clay
C-3 19.8 122 10 8 328 Sand-silt-clay Clay with Clayey sand
silt/sand/gravel, then
clayey sand with silt
C-4 18.8 122 10 6.5 328 Silt-Clay/Sand Silty, sandy, clay Silty sand to clayey
sand
IC-5 17.5 121 10 5 328 Sand Sand with silt and Clayey sand
clay
IC-6 16.7 114 10 71 328 Silt-Clay/Sand Clay with silt and Clayey sand to sandy
sand, then sand and fat clay then clayey
gravel sand
IC-7 15.7 112 10 9.4 328 Silt-Clay/Sand Clay with silt, then Elastic silt with sand to
sand and silt sandy fat clay then silty
sand
MG-1 14.3 72 4.7 NA NA Gravelly sand Gravelly sand, silt, Well graded sand with
(approx. 7.5 with and clay (till) clay and gravel to
modified probe) sandy lean clay
MG-2 14.4 62 7.5 4.7 NA Gravel or Bedrock Sand and gravel Poorly graded sand
with gravel
MG-3 14.5 58 4 1 NA Gravel or Bedrock Sand, gravel, and Poorly graded sand
cobbles
MG-4 14.6 63 9.9 44 4 Sand Sand and gravel Poorly graded sand

with gravel
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Table 7-1 Sediment Characteristics Summary

Maximum Maximum Maximum Sediment Type at Sediment Type, Sediment Tvoe. To
Station MP Water Vibracore Geotech CPT surface (based Top to Bottom to Bottom (gsséd orr)l
No. Depth (ft)* Penetration (ft) Vibracore  Penetration on Poppe etal. (based on summary eotechnical testing)
Recovery (ft) (ft) 2001) of core description) 9 9
MG-5 14.7 75 10 4 32.8 Sand Sand and gravel Silty sand then poorly
graded sand with
gravel
IC-13 134 98 8 4.8 5.9 Silt-Clay/Sand Sand/silt/clay Clayey sand to well
graded sand with silt
IC-14 12.4 111 10 8.1 33.2 Silt-Clay/Sand Clay with silt and Sandy fat clay to
sand, then sand and clayey sand and silty
silt sand
C-15 114 118 10 7.3 29.8 Silt-Clay/Sand Clay, then Sandy fat clay, then
clay/silt/sand sandy elastic silt, silty
sand, and poorly
graded sand with silt
C-16 104 122 10 8.8 328 Sand-silt-clay Clay Fat clay with sand,
then elastic silt with
sand, clayey sand
C-17 9.4 118 10 6.5 328 Sandy Silt, clayey Clay Organic silt then fat
silt, or silt clay to elastic silt
C-18 8.0 108 10 5.2 4.3 Sand-silt-clay Clay, silt with sand Well graded sand with
grading to sand and  silt and gravel to poorly
gravel graded sand
C-19 7.9 100 10 6.8 6.5 Sand-silt-clay Silty clay with sand, Poorly graded sand
then gravel and sand with gravel to clayey
sand, silty sand with
gravel
C-20 7.7 95 6.5 1.9 6.6 Sand-silt-clay Clay with Clayey sand

silt/sand/gravel, then
sand and gravel
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Table 7-1 Sediment Characteristics Summary

Maximum Maximum Maximum Sediment Type at Sediment Type, Sediment Tvoe. To
Station MP Water Vibracore Geotech CPT surface (based Top to Bottom to Bottom (gsséd oFr)l
No. Depth (ft)* Penetration (ft) Vibracore  Penetration on Poppe etal. (based on summary eotechnical testing)
Recovery (ft) (ft) 2001) of core description) 9 9
C-21 6.7 93 6.5 2.9 4 Sandy Silt, clayey $Sand, then sand and Clayey Sand then well
(approx. 8 with silt, or silt gravel graded sand with
modified probe) gravel
C-22 6.0 99 9.5 58 8.6 Sandy Silt, clayey Clay, thensand and  Sandy fat clay to
silt, or silt gravel clayey sand
C-23 46 98 10 7.9 33 Sandy Silt, clayey Silty clay Elastic silt
silt, or silt
C-24 36 97 10 7.3 33 Sandy Silt, clayey Silty clay Fat clay
silt, or silt
C-25 29 96 10 8.2 242 Sandy Silt, clayey Silty clay Elastic silt
silt, or silt
C-26 1.9 92 10 9 33 Sandy Silt, clayey Silty clay Organic silt then elastic
silt, or silt silt
c-27 1.0 94 10 71 32.5 Sandy Silt, clayey Silty clay Fat clay then elastic silt
silt, or silt
C-28 0.0 93 10 7.2 32.5 Sandy Silt, clayey Silty clay Elastic silt

silt, or silt

? Corrected depths based on geophysical survey results.

Key:
CPT = Cone penetrometer
Ft = feet
MP = milepost
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Table 7-2 Broadwater Pipeline Installation, Summary of Sediment-Related Impacts

Sediment Volume

Impact

Impact Type (cu yards) (acres) Comment

Pipeline Lowering 304,500 179.1 Impacts include both the trench and

via Plow; 19.7 associated spoil mounds.

miles with 3 feet

of cover (MP 2.0 —

MP 21.7)

Pipeline Lowering 39,500 18.2 In proximity to the FSRU, the pipeline will

via Plow; 2 miles be lowered to a deeper depth to

with 5 feet of accommodate design considerations.

cover (MP 0.0 —

M.P. 2.0)

AT&T Cable 3,030 04 Impacts include excavations for crossing

Crossing (MP 6.4) bridge and pipeline trench transition.

Cross Sound 3,030 04 Impacts include excavations for crossing

Cable Crossing bridge and pipeline trench transition.

(MP 3.0)

FSRU Tie-in (MP 1,650 0.2 Includes expansion loop.

0.0)

Check and 270 <0.1 Located approximately 2,000 feet from the

Isolation Valve FSRU.

Spool (MP 0.4)

IGTS Tie-in (MP 2,340 0.3 Includes expansion offset.

21.7)

Anchor Footprint N/A 16 8-point mooring, 3 anchor sets per mile,
and 3 passes (one lay, and two plow)

Anchor Cable N/A 2,020 8-point mooring, midline buoys on quarter

Sweep anchors, 3 anchor sets per mile, and 3
passes (one lay, and two plow)

Total 354,320 2,234.7

Based on the current pipeline construction plan, subsea plowing will be the primary
proposed method for lowering the pipeline. Following pipe-laying activities, a subsea
plow is positioned over the pipeline and rides along the seafloor on pontoons. The plow
is towed by a surface vessel. The subsea plow physically cuts the seafloor and casts the
excavated spoil on either side of the trench without fluidizing the bottom sediments,
minimizing the release of sediments to the water column. Due to the required depth (a
minimum of 5 feet for the first 2 miles and a minimum of 3 feet for the remainder) to be
obtained for pipeline installation, two passes of the subsea plow may be required to
achieve the target depth. The trench created by the plow will be approximately 25 feet
wide, and sediment berms will extend outward an additional 25 feet along both sides of
the trench. Where necessary (i.e., the first 2 miles and at ties-in, valves, and cable
crossings), the trench will be backfilled with either sidecast spoil or imported clean
material. Backfill material will be imported if insufficient spoil is available from the
adjacent spoil banks to complete the backfilling. Imported backfill material will be
comprised of clean rock, which will be dumped from a suitable vessel, (i.e., using drop
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tubes or similar) to ensure accurate placement of backfill into the trench. Any non-native
materials used for backfill materials will be obtained from EPA- or state-approved
sources. Since clean rock will be used as the primary backfill material, no impacts will
be associated with installation of the material. A minor long-term impact will result from
the importation of clean fill from the conversion of substrate type. As discussed in
Resource Report 3, the diversification of substrate will result in a positive impact on the
existing ecosystem.

At most locations, the pipeline within the trench will be allowed to backfill naturally
through sediment deposition. Subsea plowing was selected as the preferred primary
installation method because it causes only minimal amounts of sediment to be released
into the water column as compared to jetting or dredging actions. Based on the
geotechnical and geophysical surveys, no natural sediment or geologic features are
present that should prevent installation to the prescribed depth.

While it is anticipated that plowing will be a viable installation method for the entire
pipeline route, Stratford Shoal has been identified as a location where an alternative
installation method may be required due to the presence of hard material (boulders or
large cobbles) that could prevent plowing operations. Although the results of the
vibracoring completed during the spring field surveys indicate that Stratford Shoal is
suitable for plowing, it will be necessary to confirm that the material found in the
vibracoring samples is present consistently across the entire shoal. It is proposed that a
trial plow operation using a scaled-down plow be performed prior to construction to
physically evaluate the sediments/materials between the vibracoring sites. The trial plow
operation will provide the field data needed to determine the suitability of Stratford Shoal
for installing the pipeline via subsea plowing.

Based on the results of the geotechnical surveys, and assuming that the trial plow
operation 1s not successful, an approximately 4,000-foot trench across Stratford Shoal has
been identified as potentially requiring dredging in place of subsea plowing. Dredging
would produce a trench approximately 54 feet wide at the top and approximately 26 feet
wide at the bottom, and would utilize either a long-arm excavator unit or a clamshell
dredge. The volume of excavated trench material would be approximately 40,000 yd®.
Dredged material would be removed to a hopper barge rather than cast to the side of the
trench to ensure safer construction (i.e., by removing the possibility of the bucket hitting
the pipeline during backfilling operations). Excavated material would be disposed of in
an approved dredge disposal area. Minimal sedimentation would result as the bucket is
brought from the trench up to the surface. Following lowering of the pipeline, the trench
would be backfilled with imported clean material.

For safety reasons, subsea plowing will not be used to lower the FSRU and IGTS tie-ins,
or where the pipeline route traverses the AT&T and Cross Sound cables. The subsea
pipeline tie-ins and cable crossings are depicted on Figures 1-10, 1-12, and 1-19 in
Resource Report 1 (General Project Description), and discussions of the proposed
construction methodologies at the tie-ins and cable crossings are provided in Sections
1.53.4,1.53.5, and 1.5.3.6 of Resource Report 1.
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7.4

The excavations at these locations will be performed using a submersible pump or by
divers using hand-jetting or air-lifting equipment. At each of these locations, impacts are
anticipated to affect less than 0.5 acre. At these crossings, hand excavation will be
required to construct bridging structures on either side of the existing cable. A minimum
of 12 inches of separation will be maintained with the use of concrete mats between the
proposed pipeline and the existing cables. Additional concrete mats will be placed over
the pipeline from the centerline of the cable crossing to the point where adequate depth of
cover has been reached. In these areas, the pipeline may create a slightly modified
bottom topography and substrate, extending for up to 200 feet.

All areas requiring hand or submersible pump excavation will be protected using concrete
mats, sandbags, and/or prefabricated protective structures. To complete backfilling in
these areas, clean backfill material (i.e., rock) will be imported and placed into the trench.

Anchors used in moving the laybarges and bury barges also would disturb bottom
materials. The vast majority of the seafloor area disturbed during construction would be
caused by cable sweep, which occurs when the anchors are moved.

Sediment disturbances throughout the Sound are common events, although most occur in
shallower coastal waters. A study by Signell et al. (1991) describing the physical
conditions of the Sound that affect sediment suspension notes that fine sediments along
coastal margins are regularly resuspended by tidal currents and that storm-related events
that can redistribute fine sediments to depths of 20 meters occur 10 to 20 times per year.
However, in the deeper portions of the Sound, the frequency of wind- or tidal-driven
currents with velocities sufficient to resuspend fine sediment is infrequent. Detailed
discussions of the sediment modeling conducted for the Project are presented in
Appendix E of Resource Report 2 (Water Use and Quality). The modeling demonstrates
that construction activities will result in only short-term increases in total suspended
solids (TSS) that quickly dissipate following construction. With the exception of
immediately above the trench line, where the sediment will be introduced into the water
column, TSS levels resulting from subsea plow operations are not significantly different
from background levels. The use of a submersible pump for areas that cannot be plowed
does not introduce appreciable amounts of TSS into the water column. Appendix G
(Sediment Deposition Modeling Report) in Resource Report 2 demonstrates that the
maximum deposition depth of the suspended sediment resulting from pipeline installation
will not exceed 5 mm.
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Appendix A
VGS Log of Vibracores
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VIRGINIA. GEOTECHNICAL SERVICES, P. C.

8211 Hermitage Road - Ricﬁmond, VA 23228-3031 « (BD4) 266-2198

VGS LOGS OF VIBRACORES

VIRGINIA GEOTECHNICAL SERVICES, P.C.
8211 Hermitage Road + Richmond, Virginia 23228 ¢ (804) 266-2199

BWO001863



VIRGINIA GEOTECHNICAL SERVICES, P. C.

M.3211 Hermitage Road ™ Richmond, VA 23228-3031 &

Key to Boring Log Terminology

Boring Log Soil Description Format:
Consistency (Density), Color, Major Modifier Primary Constituent, minor modifiers or further

descriptors, moisture content. (USCS Group Symbol)

Relative Density | N-Value Consistency N-Value White Yellow-Brown
Very Loose Oto4 Very Soft Otol ‘Gray Red-Brown
Loose 51010 Soft 2t04 | Black Gray-Brown
{-Medium Dense |- 11 t0-30 J-Medivm Stiff - | 5108 -Brown +-Green-Gray
Dense 311050 Stiff %1015 Blue Blue-Gray
Very Dense 50 + Very Stiff 161030 Mottled — irregularly marked with
Hard 30+ spots or patches of different colors

L K d IR
Term Particle Size Dry No apparent moisture
Boulder 12-inches + Maoist Damp but no visible water
Cobble 3-inches to 12 inches Wet Visible free water
Coarse Gravel % inch to 3 inches
Fine Gravel #4 1o % inch i T
Coarse Sand £10t0#4 Trace 0to 10%
Medium Sand #40 10 #10 Little 1010 20%
Fine Sand. #200 to #40 Some 201035%
Silt and Clay <#200 And 35 to 50%
PLASTICITY CHART - USED FOR MATERIAL < #40 SIEVE
60 . .
For classification of fine-grained soils and 4
fine-prained fraction of coarse-prained soils, P
s - . z P
| s & 7
= then PI0.73 (120 . S S /
Y : LA T,
Equation of *U"int /
o Verticad at LL=16 to Pl=7, 1 s
2 then PIN0S(LL-3) 4 y
=) s o
& »f — .
P s ’
B PR Y MH of OH
E Pry o hd 'V0< e .
[72) v o /
By P
53 10 |- > o //
;’ : - s ML pr OL
0 1
] 10 16 2 k) 4 5 8 » ® 0 100 10
LIQUID LIMIT (LL)

X\GT\Template\Report & Carrespondance Templates\Key 1o Boring Log Terminology.doc

VIRGINIA GEOTECHNICAL SERVICES, P.C.
8211 Hermitage Road + Richmond, Virginla 23228 « (804) 265-2199
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GricThlKEY2  SI5M0U3 7:20:40 AM

KEY TO USCS TERMINOLOGY AND GRAPHIC SYMBOCLS

MAJOR DIVISIONS SYMBOLS | TYPICAL
GRAPH | USCS DESCRIPTIONS
¥ WELL-GRADED GRAVELS, GRAVEL -
CLEAN GV SAND MIXTURES. LITTLE OR NO FINES
BRAVEL GRAVELS
AND
LESS THAN 5% PODRLY-GRADED GRAVELS, GRAVEL -
Gl?SAS!]f'S-LY PABRING e 00 GP | SANDMIXTURES, LITTLE OR NO FINES
siEve
COARSE GRAVELS WITH ‘ EILTY GRAVELS, GRAVEL - SAND -
GRAINED | yoRE THAN 50% OF FINES GM | sirwrurss
SOILS COARSE FRACTION
REFVQMED NN 4 YEY GRAVELS. GRAVEL - 5AN
8 {MORE THAN 12% cLA 3 -~ 5AND ~
PASSING THE %200 GC CLAY MITURES
_SIEVE)_ _ ]
SUY | WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS SANDS, LITTLE OR NO FINES
SAND
R L 50% OF AND (LESS THAN 5% ‘
LARGER THAN NO SANDY PASSING THE #4200 SF | B o, SRAVELLY
' 200 SIEVE SIZE SOILS | SRR :
MORETHANsD% OF|  SANDS WITH SILTY SANDS. SAND - SILT MIXTURES
COARSE FRACTION FINES :
PASSING ONNO .4 -
SIEVE {MORE THAN 12% ‘CLAYEY SANDS. SAND - CLAY
Pwag%ge #onn MIXTURES
INDRGANIC, SILTS WITH LOW)
SILTS <15% Refgited on #200 ML | S o R Ry
AND SILTOR CLAY
CLAYS 15% lo30% qexam»d on Fi% INDRGANIC CLAZIS oiégw O
WEDIUM PLASTICITY, LEAN CLAY,
FINE S'LTDR YWEH SAND / CL SANDY DR GRAVELLY LEAN CLAY,
GRAINED LIQUID LT >N% Re:ai&led on#200 7 __/_/ﬁ SILTY CLAYS
SQiLs LESSTHANSD  SANBTORSRRFHY [+ QL. | ORGAUIC SILTS AND ORGANIC GLAYS
gty OF LOW PLASTICITY
Pt s
SILTS <15% Relained o #200 WH PLAE '\ , SANDY OR
AN 509 - [
mg_l;gl%n'ns SRR alp - cs;'a_‘;.vaw ELASTIC SILT. CLAYEY
SMALLER THAN NO. CLAYS 15% 1o aﬁ%gelalnedon
200 SIEVE SIZE INDRGANIC CLAYS OF HIGH
- 87 ORELAT R s / CH | PLASTICITY, FAT CLAY, SANDY OR
0% g on 2 ' GRAVELLY FAT CLAY. SILTY CLAY
Liauib L, smw; DanGR::IELLY s
GREATERTHAN 80 =gl T GR LAY OH DREANIC SILTS AND GLAYS OF
. oo WMEDIUM TO HIGH PLASTIOITY
i s‘\\mm,,; \\\‘“"41
g i PEAT. HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIG SOILS SV 1 PT | [EAT HUNUS, SWAMe €01
g\\\lll:,, “‘mud

NOTE: DUAL SYMBEODLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

VIRGINIA GEOTECHNICAL SERVICES, P.C.
8211 Hermitage Road
Richmond, Virginia 23228-3031

804-256-2199

804-261-5569 (fax)
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Ecology & Environment, Inc.

Boring:
Praject: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc, Date: 4/39/2005 Horizontal Datum;  UIM North Zone 18 C-01
Location: Long Island Sound, New York Equipment:  Rossfelder P3 Vibracore Water Depth (ft): 121.7 Vertical Daturn: MLLW
ProjectNo.:  GT2139 ’ : Drill Method: 4" ID Vibracore Recovery (9%): 30
Consultant: Virginia Geotechuical Services, P.C. ITaspector: Boyd W. Clark (1efl1)
Latitude: 41.015250 Remarks: CPT data collected fom a depth of 0 to 33 feet beJow surface of geean floor,
Longitude: -73.239720 X i . o . ) .
Northing; 14901356 The clevations on this log were developed by VGS using the drawing "Plan and Profile Route No. 2" provided by Tesla Offshors, L.L.C. on June 22, 2005,
Easting: 2126017
N SOIL PROFILE SAMPLE DATA . LABORATORY DATA
Elevation{ Pepth Description UsCs Comments Sample E- Depth | #200 w LL PL I B ] e G Tt Yd TV pH
[¢03] (D] Group No. |1 () (%) %6) i (pef) | (peh) | (psD (ohm-cny
1190 ?a Start Core Rurt at 12:09 TI3eY &Y -
P % Some shell fragments present
-1208 [ 20 - Gray, fat CLAY, little fire to coarse sand, wet. CH g 11369 13 87 1362 7 35 44 23 375 2.67 83 35
E g 11369 29 47
jzzl T e e e — -é ‘Tsace shell fragments present 1370 =71 15
270 49 .
11370 45 68 590 :
-~ 11370 47 135
-1246 op | G cdastio SILT, fite ine o medium sand, wet MH 11370 5.6 88 965 65 33 32 20 2.14 236 2 47
B0 o e e it ]
127 No recovery,
‘End Core Rem at 12:10
-1.29.0 100 — Vibracore terminated st a depth of 10 feet,
4
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Ecology & Environment, Inc.

Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc. Date: 4422/2005 Horizontal Datum:  UTM Notth Zore 13 Cc02
. Ip‘ﬂc'aﬁoﬁ Ié'gg Istand Sound, New York %qnl;;%ne&cd i{':arsgﬁ:,\]f};r P3 Vibracare gmer De;g}t )(ﬂ) éﬁS Vertical Datum: MLLW
roject No.: etho ibracore ecovery (%,
Consultant: Vugmja Geotechnical Services, P.C. Inspector: Boyd W, Clark (1ofl)
Latftlgde: 41.016530 Remarks: CPT data collected from a depth of 0 to 26,3 feet below surface of ocean floor.
I&%?ﬁ:::g.e ‘I’?ggfg?go The elevations on this log were developed by VGS using the drawing "Plan and Profile Route No. 2" provided by Tesla Offshore, L,L.C. on June 22,2005,
Easting: 2130722 :
; SOIL PROFILE SAMPLE DATA LABORATORY DATA
Elevation} Depth Description USCS Comments Sample| B Depth | £200 | w iL | PL Fi u e G, Tt Yd | TV | H R
[() i3] Group No & ®m | & | ¢ : (ped | @eD | (psD {ohm-cm]
-121.0 7 Start Core Run a1 13:04 11390 oy
é Shell fragments presest in uppes 1
N / foot
é 11340 15 67
‘ 0 -
~123.1 z Gray, fat CLAY, some fine to crarse sand, trace fine gravel, wet. CH é 11340 .t 2 86.7 60 29 3 19 9 43
- / Oceasional thin fine sand seams a1 28
% tiresent :
253 Gray, fat CLAY and fine to coasse SAND, wet. CH é 11341 45 54 83.6 0 29 k) 1B o3 3 6.2 580
é Pocket of brown <clay present at 11341 53 167
/ 5.2 feet .
60 /
1275 Tﬂ&%f”‘“"—“"‘_—““"”""‘_“f'é ]
: 30
End Core Run at 13:06
i
-0 | "0 " Niracoes forminated st depih of IOl
1
: | .
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Ecology & Environment, Inc.

NGS VIBRACORE LOG _GT2139 EXTENCED INPUT.ARS 7705

Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Tnc. Date: 4/28/2005 Horizontal Datum: UM Notth Zone 18 C-03
Location: Long Island Sound, New York Equipment:  Rossfelder P3 Vibracore Water Depth (ft): 125.1 Vettical Datum; MLLW
ProjectNe.:  GT2139 - Drill Method: 4" ID Vibracore Recovery (%) 80 .
Consultant: Virginia Geolechnical Services, P.C. Inspector: Boyd W. Clark (teofl)
Latitude: 41017710 Remarks; CPT daia collected from a depth of 0 to 32.8 feet below surface of ccean foor.
Longitude: | -73.203990
Noﬂ?hing: 14902453 The clevations on this log were developed by VGS using the deawing "Plan and Profile Route No. 2" provided by Testa Offshore, L.L.C. on June 22, 2005.
Essting: 2135857 . v -
P SOIL PROFILE . SAMPLE DATA LABORATORY DATA
Elevétion Dcfplh Description USCS Comments Sample} | Depth | #200 | w IL | L | P i e 1 G | Tr Yd [ v | pH } R
o (0] |Group No. |e<) () | 0 | (%) (pef) | (ped | (psH (ohm-ciri
1220 y’ Start Core Rim at 13:45 1377 VU
,// Trace shell feagments present
)
« ,//’
-124.2 Gray, fins to coarse SAND and CLAY, web. sc é 137t 22 43 659 57 25 32 13 103 62
1 /é 11372 ‘28
é 1372 35
40 g 11372 38 47
-1:26.7 .| Gray, fine to coarse SAND and CLAY, trace fine gravel, wet. ? : g;i w :g 48 540 55 28 27 Lo 114 74 69 £9.0
g 11372 5.2
27 11372 54
60+ é 72 61 &5
] 7
1 é Abundant shell fragments present
as00 | B9 Teremey, T T T T — = =
: End Core Run 13:47
320 | 10 T it ata lepth of 10 feet.
1
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Ecology & Environment, Inc.

O3 VIBRACORE LOG 72139 EXTENDED H\;FLIT G} 717108

Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc, Date: 47222005 Horizontal Datam: ~ UTM North Zone 18 C-04
Location: Long Island Sound, New York Equipment:  Rossfelder VT-6 Vibracore ‘Water Depth (ft): 1275 Vertical Datum: MLLW
Project No.:  GT2139 Drill Method: 4" ID Vibracore Recovery (%) [
Consultant: Virginia Geotechnical Services, P,C. Inspector:  Boyd W. Clark (10of1)
Latitude: 41.019000 Remarks: CPT data collected from a depth of 0 10 30.8 feet below surface of ocean floor,
Longitude: -73,185330 . . , R . o
Northing; 14903031 The elevations on this log were developed by VGS using the drawing "Plan and Profile Route No. 2" provided by Tesla Offéhore, L.L.C. un June 22, 2005.
Easting: 2140982 :
; SOIL PROFILE SAMPLE DATA - LABORATORY DATA
Elevation| Depth Description Coraments Sample| & Depth | #200 w LL PL | PI 11 e G, Tt Td v pH R
) () No. |&| (1) (%) (%) : (peh) | (e | (psh (ohm-cm
-1220 {1 Start Core Run at9:28 11347 U7 :
| -l 1 Trace shell fragments present
! 20 4 - -{ Liner portion of sample consists of ‘
: {4 reddish-brown organic material ;
-i248 Dark gray, fne {0 coarse SAND and silt, trace fine grave, wet. 11347 26 36 56,7 Ne NP NP 1t n 270
; iy 148 [ 30
Srrl N
~126.1 4 Gray, fine o coatse SAND and clay, tiace fine gravel, wet. 11348 411 42 547 41 2 19 17 108 70
; . 134 45 6.7 74.6
. 7] 11348 52 : o5
! 60 §
b e e . e P
~128.5 ‘No recovery.
i 30
End Core Run at9:29
!
320 | 10 e ety s depth E 1O TR
}
1 E
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. Ecology & Environment, Inc. : Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc. Date: 4/29/2005 Horizontal Datum:  UTM North Zone 18 IC-5
Location: Long Island Sound, New York Equiprnent:  Rossfelder P3 Vibracore Water Depth (1t): 1272 Vertical Datum: MLLW
Project No.: GT2139 Drili Method: 4" ID Vibracore Recovery (%6): 50
Consultant: Virginia Geotechnical Services, P.C. Inspector: Boyd W. Clark {10of1)
Latitude: 41,021500 Renarks: CPT data collected fiom a depth of 0 to 32,8 feet below surface of ocean Hoor.,

Longitude; -73.161810 -
Nong‘hi:g: 14904077 The elevations on this log were developed by VGS using the drawing *Pla and Profile Route No, 27 ‘provided by Tesla Offshore, L.L.C. on June 22, 2005,
Easting: 2147463 ) :
SOIL PROFILE SAMPLE DATA LABORATORY DATA
Elevation{ Depth Description uscs Cormnnents Sample é Depth | #200 w LL PL PI i [ G Tt Yd v pH R
) () Group No. || () (%) (%) {pch) | (peh) | (psD) oh-cim
1210 7 Start Core Run at 16:41 TT300A &Y
-121.5 Gray, fire to coarse SAND, little clay, trace fine gravel, wet. sC )ﬁ/, Pockets of black ongarfc matesial | 119093 05 L] 308 57 L L 03 122 9
; E . / firesent throughout sample
é Few shell fragments present
20 é
s Gray,fine 10 coarse SAND, e clay, wet. sc f/’ 114008 25 | 16 | 7| s | 1 | ow | e
‘ 1 é 14008 k3| 69 1000
2 114008 3.6 2
% R AT _
-126.0 No recovery. - - B |
' 60 A
80
‘ End Core Run 2t 16:42
1310 100 Vibracore ferminated at a depth of 10 feet.
1 o
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Ecology & Environment, Inc. | Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc. Date: 472772005 Horizontal Datune: UTM North Zore 18, 1C-6
Location: Long Island Sound, New York Equipment:  Rossfelder P3 Vibracore ‘Water Depth (ft): 118.3 Vertical Datum: MLLW .

Project No.: G12139 5 Drill Method: 4" ID Vibracore Recovery (%): 70
Consultant: Virginia Geotechnical Services, P.C. Inspector: Boyd W, Clark : {1ofl)
Latitude; 41.027450 R ks: CPT datn collected from a depth of © to 32.8 feet below surface of ocean flaor.,
Longitude; ~73.147930
Noxrltgl:inl:g:e |'490g§22 . The elevations on this Jog were developed by VGS using the drawing "Plan and Profile Route No. 2" provided by Tesla Offshore, L.L.C. on June 22, 2005,
Ensting: 2151248
. SOIL PROFILE SAMPLE DATA . LABORATORY DATA
Elevation{ Depth Description . UsCs " Comments Sample| S| Depth | #2001 w LL PL PI 11 e G, Tt Td v H R
N ™ s P
®) - @ Group No. B} (f) (%) (%) (pe) | (peh | (psh Kohm-ctn])
1140 R % Start Core Run at 16:29 TIAUIA 0.0 - :
: ,// Pockets of black erganic material
-114.8 *{ Gray and black, fine to coarse SAND, some clay, lrace fine gravel, sC % present throughout sample 11401A 0.9 24 59.2 59 27 32 t.0 - 104 6
L I 7
155 T ) é
e | 29 Gray oud black, fat CLAY and finc tocoarse SAND, wet, &3 ¢ 114018 29 52 360 51 26 23 1z 2.68
| / 114018 24 - 9
g . / 114018 29
| 7
Jizst T T T e e e — — S 7
| ‘17.5 w0 g 11402 ] 38 ¥
i ///5 11402 45 68 860
1199 | Gray, fine fo coarse SAND, some clay, trace fine grave, wet, sC Z 11402 5.0 | 30 418 43 21 2 Lo 17 82
e %’
N __7 A
-f211 No recovery.
; 80 -
; End Core Run at 16:30
40 | O Vhrmcore temmmated 1 8 Gepth oL 10 o6k
1 B 3
i
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Ecology & Environment, Inc. Boring:
Project: Geotechnical Evatuation for LNG Pipeline Driller: Aqua Survey, Inc. Date: 442772005 Horizontal Datum:  UTM North Zone 18 1C-7
Location: Long Island Sound, New York Equipment:  Rossfelder P3 Vibracore ‘Water Depth (ft); 1184 Vertical Datum: MLLW .
Project No.: G12139 Drill Methed: 4" ID Vibracore Recovery (%): 90
Cotsultant; Virginia Geotechnical Services, P.C. Inspector: Boyd W. Clark (leofl)
Latitude: 41.034930 R ks: CPT dats collecied from a deptli of 0 to 32.8 feet helow surface of ocean floor.
Longitude: ~73.131590 ) . . o N
Narthing: 14909143 The elevations on this log were developed by VGS using the drawing "Plan and Profile Route No, 2° provided by Testa Offshore, L.L.C. on June 22,2005,
Easting: 2155695 .
| SOIL PROFILE SAMPLE DATA LABORATORY DATA
Elevation|{ Depth Description UScs Comments Sample °§ Depth | #£200 W LL L P10 U e G, Yt Td v pH R
ft (i3] Group No. jerf () | 0 | (%) : (e | (peh) | (psD olim-cim
1120 “Start Core Run at 12:48 L W
-t 52.6 Gray, elastic SILT, fitile sand, wet, MH Pockets of biack organic material § 11403 06 30 1183 n 37 34 24 20 41
' 1 present to about 1.7 feet
R T ] / 11403 / 19 .53
i é 14o4 S 24
j 20 4 . é 11404 39 )
1163 Gray, fat CLAY and fine to coarse SAND, moist. CH é 1 140§ \ 3—‘; 58 H“zl s 27 24 20 191 264 9 57 68 570
. B W i ‘43 95
1171 TH )
; ] Oceasional pockets of black L4054 54
1178 | 60 ' Gray, fine tocoarso SAND and SIL'T, trace fine gravel, wel.. {"%”jiﬁ mlmeﬁa‘ present fro 54 | 11405A Q) .f| 58 a0 574 § NP e NE 116 74
i . C D.4 el
1188 { Gray, fine to coarse SAND, Tirle sift, moist 114058 68 21 a4 we e NP
: . 1140sB 70
? 114058 6 240
i 30 4
-1214 Woweovery, T T T e e 1
220 | 190 o iciminated a1 4 depih of TO Tock,
1
‘ ] |
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Ecology & Envirohment, Inc.

Boring:
Project; Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc. Date: 4/21/2005 Horizontal Datum:  UTM North Zone 18 MG-5
Laocation: Long Island Sound, New York - Equipment:  Rossfelder VT-6 Vibracore ‘Water Depth (ft); 757 VYertical Datum: MLLW
Project No.: GT2139 Drill Method: 4" 1D Vibracore Recovery (%): 40
Consuftant: Virginia Geotechnical Services, P.C, Inspector: Boyd W. Clark (lofl)
Latitude: 41.038620 Remarks: Recovery of 4 feet settled tq 2.7 feet in tube during storage. CPT data collected Som a depth of 0 to 32,8 feet below susFace of ocern floar.
Longitude: : -73.113290 : : -
Nolll"-fphin; 14910596 The elevitions on this log were developed by VGS using the drawing "Plan and Profilo Route No. 2 provided by Tesle Offshore, L.L.C. o June 22,2005,
Easting; 2160714 -
: SOIL PROFILE SAMPLE DATA LABORATORY DATA
Elevation ng)th Description uscs . Comments| Sample E Depth | #200 w L PL PI k3 e G, Tt Td TV pH R
L)) (/) Group No. |&) () | (8 | (%) . (pef) | (pef) | (psh) (ohm-crn)
;;(2: [Giay, fine fo medium SAND, trace S, wet,_ __ __ ______ _ 15 JI[ Starl Core Run 2t 16:05 . ELZY Uy j
155 \Dark aray, fine to coarse SAND, fie sit, tmce fine gravel wet. __ /b, SM_E- 113624 05 | 1 ws | W | NP B B
356 ] Uight gray, fine fo coarse SAND, trace fine grave, moist Sp— ;| Some shel fragments prest
-76.3 | Brown, fine to coarse GRAVEL and fine to coarse sand, trace S,
- e e .
169 20 Light brown, finc to coarse SAND, some fine to comrse gravel, trace 113628 20 2 137 NP Ne NP 049
'717'0 ilt, moist.
<117 JNowtovery,” T T T T T T T T T T
i 40 -
f 60 i
:
! 80 4
1
1
: J
) Eund Core Run at 16:57
850 | 00 o e ot depth o TO it
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Ecology & Environment, Inc. Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc. . Date: 412012005 Horizontal Datum:  UTM North Zone 18 MG-3
Locatjon: Long Island Sound, New York Equip Rossielder P3 Vibracore ‘Water Depth (ft): 64.5 Vertical Datum: MLLW
Project No.:  GT2139 Drill Method: 4" ID Vibracore | - Recovery (%): 33 :
Consultant: Virginia Geotechnical Services, P.C. Inspector: Boyd W Clark (1lof1)
Latitude: 4]1.038780 Remurks: The clevations on this log were developed by VGS using the dmwing "Flan and Profile Route No. 21 provided by Tesla Offshote, £.1.C. on June 22,2005, :
Longitude; <73.109710
Northing: 14910677 N
Eas!ing: 2161700
. SOl PROFILE - SAMPLE DATA ) LABORATORY DATA
Elevation| Depth Description USCS| | . Comsments Sample ‘é Depth | #200 W 1L PL PI 11 e G, Yt Yd TV pH R
) {f) Group No. |&] () (%) (%) (peh) | (@) | (psD) (ohm-cm;
-58.0 | ] Start Core Run at 10:26 1 R
86 ‘et beown, fine & SAND, teaoe lay, trace fi we Lse b . 11360 08 2 o | we | we NP 046 135 3
Y -%'%En%éfﬁ%xﬁfm fine b5 comrse SANDLace s — 1= QB 2] Strong orgaric odor
591 lwﬂ___ ________________ B Shell fragments present
: No recovery,
20 A
End Core Run at 10:29
1.0 | Vibracore terminated et a depth of 3 foct,
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Ecology & Environment, Inc. -

VGS VIBRACORE LOG GT2130 EXTENDED INPUT.GP 7/7/08

‘ Boring:
Projéct: Geotechnical Evaluation for LNG Pipeline Driller; Agua Survey, Inc. Date: 4/30/2005 Horizontal Datum ‘UTM North Zone 18 C-13
Location: Long Istand Sound, New York Equipment:  Rossfelder VT-6 Vibracore Water Depth (ft): 100.7 Vertical Datum: MLLW
ProjectNo.:  GT2139 . Drill Method: 4" 1D Vibsacore Recovery (%6): 50
Consullant: Virginia Geotechnical Services, P.C. Inspector: Boyd W. Clark (1of1)
Latitude: 41.039950 ) R ks: CPT data collected from a depth of 0 to 6.1 feet below surface of ocean floor, 1
Longitude: ~73.088040
Northing; 14911233 The clevations on this log were developed by VGS using the dmwmg "Plan and Profile Route Mo, 2" provlded by Tesla Offshore, LL.C. on June 22, 2005.
Easting: 2167665 .
i SOIL PROFILE SAMPLE DATA. LABORATORY DATA
Elevation| Depth ' Description Comments Sample] 8.1 Depth | #200°] w L PL | T Lk e G Tt Yd TV pH
® | @ No. | ) | &) | (%) | g of) | s ohnrcry
585 2] St Come Rum at 1454 TR ou i 2o L (P 0 ‘ .
985 | Gray, fin to coarse SAND, litde clay, trace fine pavd,moist. P/7] Trace shell fragmenls present - 11406A [ 15 26.5 40 2 [ 118 03 0.83 2.68 116 91
%89 k - ) 114068 1.0 1
‘ Mineral staining observed d
999 20 nglvl:] gray aud white, fine to coarse SAND, trace silt, trace fine 114068 19 8 16.5 NP NP | NP 0.54 2.77 131 112
H gra '
618 | 40 JNamswery, " T T T T T :
60 :
; |
! . { End Core Run at 14:16
©atse | 39 TUibiacors temminatcd ot a depl oF B Ferr
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Ecology & Environment, Inc, , Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc. Date: 4/30/2005 Horizontal Datum:  UTM Noxth Zone 18 C-14
Jocation: Long Island Sound, New York Equipment:  Rossielder P3 Vibracore Water Depth (ft): 113.6 Vertical Datum; - MLLW
Project No.:  GT2139 Drilf Method: 4" ID Vibracore Recovery (%): . 30 ¢
Consultant; Virginia Geotechnical Services, P.C. Inspector: Boyd W. Clark , (1of1)
Latitude: 41.041020 ) Romatks: CPT data collecied frotn a depth of 0 to 33.2 feet below surfice of ocean floor,

Longitude: ~73.068930 o
Nortgh’ing: 14911737 The elevations on this log were developed by VGS using the drawing "Plan and Profile Route No, 2 provided by Tesla Offshors, L.L.C. on June 22, 2005,
Enasting; 2172926 .
SOIL PROFILE SAMPLE DATA ) LABORATORY DATA
Elevation| Depth Description USCS . Comments Sample| B Depth ] #200 | - w 1L PL PI LI e G, Tt Yd v | pH R

i) 3} Group No. |2l | 9 | @D | @en | @osh (ohtn-cin

EHI - ? Start Core Rum at 5:20 THU7A vy

a7 | Gray, fat CLAY and fine to medium SAND, wet, cH é ;O::ﬁg‘f‘fg;mm;@awﬁal_ 114074 07 55 84.8- 58 2 30 19 102 55

1;27 - __M_..___.__.__________'______.____é Strong ctganic odor

Rl 20 %

‘ Z
7 | Gy, fine 1o coarse SAND a0 CLAY, trace fine gravel, wet. sc é 114078 27 | e | 1| oo m | v | o1
' ’é 11407B n . -
‘ 40 J é Trace shell fragments 1408 1 3.7
154 e [~ | Miee proseat 11408 45 69 | o0
a1 a0 B 11408 6.1 26 283 5 B | 3 50 098 2,66 16 84
‘ gk 11408 64 110
‘ 351 _ 11408 70
5 8 1 .
<191 ’ |
: End Core Run at 8:20
4210 | " [ ibracore tenvinaie af s depth ol IO TReL j
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Ecol

ogy & Environment, Inc. Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc, Date: 4/26/2005 Horizonta! Daturi:  UTM North Zone 18 C15
Location: Long Island Sound, New York Equipment:  Rossfelder P3 Vibracore Water Depth (f2): 1238 Vertical Datum: MLLW
Project No.:  GT2]39 Drill Method: 4" ID Vibracore Recovery {(%): 70
Consultant: Virginia Geofechnieal Services, P.C. Tnspector: Boyd W. Clark (1efl)
Latitude: 41,045280 Remarks: CPT data collected from a depth of 0 to 29.9 feet below the suface of oceai floor.
Longitude: ~73.050670 . . . N .
Norling; 14913404 The, elevations on this fog were developed by VGS using the drawing "Plan and Profile Route Ne. 2" provided by Tesla Offshore, L.L.C. on June 22, 2005,
Easting: 2177927 N
; - SOIL PROFILE . SAMPLE DATA LABORATORY DATA
Elevation| Depth Description Uscs Comimnents Sample §; Depth | #200 w LL | PL Pl L1 e G, Y Yd TV pH
[¢i3) () Group No. |&] () (%) (%) (pch) | (peh | (psD Kohm-cm
~1180 j Start Core Run at 14:18 TISTTA vy
185 Gray and black, fat CLAY and fine to coarse SAND, trace pravel, cH Black pockets of orgaric matesial | 113774 0.5 62 toz.o 51 2% 27 29 99 49
! o wet, present from about 0 (o 1.9 feet
.1:|9,9 L S -
~1202 Gray, elastio SILT and fine to coarse SAND, wet, MH 113778 2.2 53 654 31 37 44 0.6 269 73
; 138 23
i I L 113778 28
~121.1
: 137A ] 36
1220 40 Gray, fine (o coarse SAND, some silt, moiet, M L1378A 40 33 404 ju3 NP NP 092 27t 116 82
P 113785 15 68 860
; ] 11378A 50 155
; &0 4 ]
2 I~
~124.6 Gray, fine fo coarse SAND, trace sift, moist. gli\’/i 113788 6.6 6 223 NP e NP 0.62 2.65
-1125«1 [ Rotecovery. T T T ™ I
! 80
1
: nd Core Rup at 14:20°
1280 | 1% | Vibracore terminated at depthof 10 Teel.
‘ :
|
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Ecology & Environment, Inc. ‘ , | Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc. Date: - 4/26/2005 Horizontal Datum;  UTM Notth Zone 18 C-16
Location: Long Island Sound, New York Equipment:  Rossfelder P3 Vibracore - | Water Depth (ft): 1265 Vertical Datum: MLIW
Project No::  GT2139 . Drill Methed: 4" ID Vibracore Recavery (%): 100 .

Consultant: Virginia Geotechnical Services, P.C. nspector: Boyd W. Clark ’ : (10f1)
Lnﬁtudec:l 413.050060 Remarks: CPT data collected from a depth of 0 to 32.8 fest below surface of ocean floar. :
Longitude: -73.033080 ‘ .
Northing: 14915252 Tho clevations on this log were developed by VGS using the drawing "Plan and Profife Route No, 2° provided by Tesla Offshore, L.1.C. on June 22, 2005.
Easlipg: 2182739 ' .
SOIL PRGFILE ' SAMPLE DATA LABORATORY DATA
FElevation| Depth Description . juscs Comments Sample| & Depth | #200 w LL PL | P 1 e G, Tt Yd TV PH R

) (i{‘) Group No. || ) (%) (%) Al @b | (pch) | (psh {ohm-cm

-122.0 ? Start Core Run al 11:44 XTI u w1 -

228 | Gray amd black, 5t CLAY, some sand, trce gravel, et o % Upper &tches ofateial was | 13704, o8 § 75 | wms | wm | 2 | » | 13 9 a1

T N e | 1] Black ergante material with strmg :

A4 39| 20 Gy desicSILT, same sand, meist Mt odar presentta 2 depth of 43 foet § 4370 19 50 8.4 B9 w | 4 12 o
; - 113708 2.1 :
; 1m80 [ 27
-1250 N it Y
A
f 40+ d CLAY, mo ' 5C é 11380 40 42 710 57 6 3 15 1.88 270 100 58 )
~1260 Gray, fine o coarse SAND and CLAY,, muoist. ///# . brited i : 7 2 . 10 68 600
] é 11380 44 | i
,/’//j 10t |71 s6
| 60 - 57
-12?9.31, Gry. fino to coarse SAND and CLAY, moist. 5¢ g Trace fine gravel present ; :;;: 7 38 96 2 19 10 3.1 2 | 270 | 2
i 80 - 7
! Z 11381 82 190
1306 Nowcovery. ~ —~ T T T T T T T T T | Lower 6 nches of sample was
removed after shos removal
i End Core Run at 11:46
1320 | 00 R reiaied a Fepti oF 10 Feel
! |
i
; —
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Ecology & Environment, Tuc.

VES VIBRACORE LOG (12138 EXTENDED INPUT.GPJ 7/7/08

Boring:
Project; " Geotechnical Evaluation for LNG Pipeline Driller; Aqua Sutvey, Ine, Date: . 47262005 Horizontal Datum:  UTM North Zone 18 C-17
Lacation: Long Island Sound, New York Equipment:  Rossfelder VT-6 Vibracore Water Depth (ft): 117.8 Vertical Datuin: MLLW .
Project No.:  GT2139 Drll Method: 4" ID Vibracore Recovery (%6): 60
Consultant: Virginia Geotechnical Services, P.C. Inspector: . Boyd W. Clark (1efl)
Latitude: 41.054810 Remarks: CPT data collected from a depth of 0 to 32.8 feet below sutface of ocean floor. R
Longitude: -73.015400 . . . , , B
Northing: 14917094 The tlevations on this log wera developed by VGS using the drawing "Plan and Profile Route No. 2 provided by Tesla Offshore, L.L.C. an Junc 22,2005,
Essting; 2187574 - . .
SOIL PROFILE SAMPLE DATA B LABORATORY DATA
Elevation| Depth Description USCs Cotniments Sample] 8| Depth | #200 | w LL PL | i e G, Tt Td v | pH R
) [¢3) Group L No. [&] @) ) - | (%) : (peh) | (peh) | (psH ohm-cm|
-1180 ) [y Stdrt Core Run at 825 TI38ZA vl !
poAA
-118.5 Graay-brow and black, orgariic SILT, irace fine to coarse sand, wet. OH % Pockets of black orpanic matter 113824 0.5 93 1116 103 46 ‘ 57 i3 87 40
: E LA present 1o a deptls of 1.6 feet
B N e e e T ;
T oaaz00 1“_ | Gray, fat CLAY, Tittla fine to medium sand, wet, (3 é 113828 20 86 100.9 a8 32 36 12
i i Vf . 113828 23 73
! ] 7 1383 ] 28
a2y T T T T T T T T e e B
: P i
. i i MH 11383 13 86 123 ) b3 T S 2.1 268 272 98 a6
I2‘2.3 Gray, cfastic SILT, Jitife fin¢ {0 coarse sand, wetl. tom b ; 68 480
i |
i 0 11383 57 105
i 11383 6.1
-1245 Norecwery. T T T I
1
! 80
1 . End Core Run at 8:26
<1280 | 190 T iGrasore terminaied a1 dept of 10TooL
X 4
i
i ‘
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Ecology & Environment, Inc. , ‘ Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc, Date: 4719/2005 Horizontal Datum: UM North Zone 18 C-18
Location: Long Island Sound, New York Equipment:  Rossfelder P3 Vibracore ‘Water Depth () 1124 Vertical Datum: MLLW
Project No.: GT2139 - Drill Method: 4" 1D Vibracore Recovery (%o): 50
Consultant: Virginia Geotechnical Services, P.C. Inspector: Boyd W. Clark (1oft)
Latitude: 41.061700 Remarks: CPT data callected from a depth of 0 to 4.5 et below surface of ocean flapr,

Longitude: ~73.989810 . . R . .
Northing: 14919764 The clevations on this log were developed by VGS using the drawing "Plan and Profile Route No. 2" provided by Tesla Offshore, L.L.C. on June 22, 2005,
Easting: 2194571 :
SOIL PROFILE SAMPLE DATA i LABORATORY DATA
Elevation chth Description uscs ! Comments Sample § Depth | #200 w " LL PL | BI 1 [ G Tt Td v pH R

i) (] Group No. |&| (8) %) *6) : (el | (e § (psD (ohm-cm

o3 § 7 % TI353A . LX)

_}8§g Gray, fine to coarse SAND, some clay, trace gravel, wet. sC % %‘&%’gﬁ;’m&’gmm 11353A 02 28 385 57 2 30 04 123 89

-108.8 N e R o

4100 | %% yighn brown, fine o cosrse SAND, it arave, bsce s et __ ___ wsBi— 20 | | w3 | o | W oW -

R Brown, lint to coarse SAND, trace gravel, trace clay, wet, ]‘ggg z 2 195 NP NP P 0.53 266 | 129 108

: 1 11354 30 . | . ’ 34 100"
j 40 -
| . >
: T e e L L — o Pocket ofcl il tat ]
132 Norecovery, Gepthors 1 T
| 60 -
80 - ’ | )
1 -
. End Core Run at 12:39
180 | 10| Vibricore termiated 517 depih oF TOTeeL
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Ecology & Environment, Inc. _ ' , Boring:
Project: Geotechnical Evaluation for LNG Pipeline Diiller: Aqua Survey, fnc. Date: ] 411972005 Horizontal Datum:  UTM North Zone 18 C-19
Location: Long Island Sound, New York Equipment:  Rossfelder P3 Vibracore Water Depth (f): 10L9 Vertical Datus: MLLW
ProjectNo.:  GT2139 Drill Method: 4" ID Vibracore Recovery (%): 70
Consultant:  Vieginia Geotechnical Services, P.C. Tnspector: Boyd W. Clark (1oll)
Latifude: 41,062220 Rematks: CPT data collected from a depth of 0 to 6.2 feet below the surface of ocean floor.

Longitude: -72,987720 ) ) . - y oo :
Northing: 14919966 ‘The elevations on this log were developrd by VGS using the drawing "Plan and Profile Route Ne, 2 provided by Tesla Offshore, L.L.C. on June 22, 2005,
Ensting; 2195143 -
i SOIL PROFILE . SAMPLEDATA ) LABORATORY DATA
Elevation| Depth Description USCS Comments Sample E‘ Depth{ #2080 | w LL PL | PL LI e Gy Tt Td TV pH R

) [43] Group No. [E'| (f) (%) (%) . peh) | (ped) | (psh ohm-cm

~100.0 . :/ Start CoreRun af 15:01 1554 0U

-1008 | Gray, fineto coarse SAND, some cloy, trace gravel, wet. sc é Eu‘;‘;:;ﬁ;}’ & inches of male was | 113554 08 3 91 ol ow NP 049 122 m

‘ O ﬁ ‘Trace shell fragments present
T 20 113558 20
-15,2.6 Gray-brown, fine 1o cosrse SAND, some gravel, trace silt, wel. = 113558 26 22 219 42 8 2] 06 144 109
a2 | T = ‘? : 1m3seA | 32
037 | 4o | Brown, fneto coarse SAND, ftte cay, wet s¢ é Clay pocket prosent ata depthof | 173564 37 s wr | 5 | B 02 2 108
| / Materdal is very hard + resembles

~104.6 21 glacial till 11356A 47 . C 26 375
: J:{{ Clay scam present from a depth of . :
! - 43 t04.6 fect f

1055 113568 55 16 93 NP ¥ Of NP

|

-1068 .

4 80 4
; N 4 !
:  End Core Run at 1507
<1100 100 I rmcors fermioated a1 depth of 10 feet,
4
i
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Ecology & Environment, Inc. ' j : Boring:
Projectr Geotechnical Evaluation for LNG Pipeline Driller: Agqua Survey, Inc. Date: 442172005 Hodzontal Datum:  UTM North Zone 18 C20
Locdtion: Long Istand Sound, New York Equipment:  Rossfelder P3 Vibracore ‘Water Depth (ft): 100:4 Vertical Datut; MLLW
ProjectNo.: ~ GT12139 Drill Method: 4" ID Vibracore Recovery (%): 33
Consultant: Virginia Geotechnical Services, P.C. Inspector: Boyd W. Clark (1ef1)
Latitude: 41.063140 Romarks: CPT data collceted from a depil of 0 to 7.1 feer below siudace of ocean floor.

pitude: ~72. !
1[\}?,]&%'3; 149333%30 The elevations on this Jog, were developed by VGS using the drawing "Plan atd Profile Route No, 2" provided by Tesla Gifshore, 1L.L.C. on June 22, 2005,
Easﬁng: 2196085 : .
. SOIL PROFILE SAMPLE DATA LABORATORY DATA
Elevtion Depth Description Uscs Comments Sample :’e; Depth | #200 w 1L PL PI L1 e G Yt Yd v pH R
® () Graup No. (& ® | @ | ) : e | (och | (psD) (ohm-cm]
K 7 {1357X 0.0
.g;g Gray, fine to coarse SAND, some clay, trace pravel, wel. sc g - Start Core Run at 1308 11357A 02 2 29.3 oy 18 21 0.5 m 86
| 7} Few shell fragments present
j k é 11357A X 850
964 Giray, fine o coarse SAND, ftle clay, trace gravel, mcist, sc é L35 /\ 12 13 138 2 15 9 01 128 7

%69 | 20 TRerdmay, "~ T T T T T T T T ]

i - . End Core Run at 13:08
-101.5 Vibracote terminated at a depth of 6.5 feet.
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Ecology & Environment, Inc. ‘ . Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc. Date: 5/1/2005 Horizontal Datum: ~ UTM North Zone 18 c21
Location: Long Island Sound, New York Equipment:  Rossfelder VT-6 Vibracore Waler Depth (ft): - 93.7 Vertical Datum: MLLW
Project No.: GT2139 Drill Method: 4" ID Vibtacore Recovery (%): 50
Consultant:  Virginia Geotechnical Services, P.C. Inspector: Boayd W. Clark . (1of1)
Latitude: 41,067940 Remarks: CPT data collected from a depth of 0 1o 4 feet below surface of acean floor,

Longitude; ~72.966260 } . . . .
Northing: ’ 14922187 The clevations on this log were developed by VGS using the drawing "Plan and Profile Route No. 2" provided by Tesla Offshore, L.L.C. on June 22,2005. -
Easting: 2201011 )
; SOIL PROFILE SAMPLE DATA LABORATORY DATA
Elevation| Depth Description USCS Comments Sample § Depth | #200 w LL PL FI L1 e G, Tt Yd v pH R

{f) () : Group ) No. [& () {%6) (%) ] by | (peD [ {psh) ohim-cm

030 ,,/// Start Core Run at 11:05 TR o

-9?6 Graty, fine to coarse SAND, little clay, trace fine pravel, wet, sc é Few shell fragments present 113844 X3 16 232 49 25 24 -0.1 13 105

940 Oceasional pockets of black 13848 1o

i ?orﬁ‘zmic material present in top 1
w50 | 20 11384 20 3 15.0 Ne Ne N 052 2.88 136 18
959 N recovery, - | Two pieces of cobble present

f i TR oble et

40 A

! |

: End Core Run at 11:07
987 | Viracore termimaled at a depth of 5.7 foel
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Ecology & Environment, Inc.

VAS VIBRACORE LCG GT2133 EXTENDED INRUT.GRS T/T/0%

Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc, Date: 5/1/2005 Horizontal Datoms:  1T7TM North Zone 18 C-22
Location; Long Island Sound, New York Equipment:  Rossfelder VT-6 Vibracare ‘Water Depth (ft): 1004 Verlical Datum; MLLW
Project No.:  GT2139 . - Drill Method: 4" 1D Vibracore Recovery (%) 67
Consultant; Virginia Geotechnical Services, P.C. Inspectot: Boyd W, Clark (1of1)
Laiitudﬁ‘.(:i 41.071220 Rematks: CPT data collected from = depth of 0 10 £,6 feet below srfuce of ocean foor,
Longitude: 72954230
Norﬁling: 14923458 The elevations on this log were developed by VGS using the drawing "Plan aod Profile Roufe No. 2° provided by Tesla Offshore, L.L.C. on June 22, 2005.
Easting; 2204299 . -
{ SOIL PROFILE SAMPLE DATA ) LABORATORY DATA
Elevation| Depth Description uscs Comments Sample § Depth | #200 w L PL |' FI L1 3 G, Yt 1 Yd Tv pH R
@™ | @ Group No. |2 ) | OB | (%) i @D | (ped) | (sh) ohm-cm
990 ? Start Core Run at 14:06 THIES L2y .
i é TPackets of black organic material :
i 1 / present in upper 1 foot |
-100.2 Gray and black, fat CLAY and fine to coarse SAND, trace gravel, CH é }gg: : g 51 66.8 61 28 33 {2 193 269 °6 57
! wet.
;i 20 4 % 11385 i8 65
é : 11386A [~ 23 )
Am2 | Gy Pt CLAY 0 it carse SAND, tace grave, e, cH é”;‘,’gﬁ‘f Grow clay present 1386A 32 o2 | 2 51| 0B 3 34 B | 2w om g e 50
: A0 A o | _ ﬂg 113864 3.8
-qu.l /
' é T1386A 46 638 90
X 1 Gray, fine to coarse SAND, some clay, truce gravel, nwoist sC % 113868 49 0 366 42 2§ 2 03
A48 | s0 dNowoovery, T T T T T T T T i —
A 1
0] so A
i
End Core Run at 14:07
-108.0 Vibracore lerminated at a depth of 9 fect,
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Ecology & Environment, Inc.

08 VIBRACDAE LOG 61213 EXTENDED INPUT.GPJ 777105

| Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller; Aqua Survey, Inc. Date: 5/3/2005 Horizontal Datum:  UTM North Zone 18 C-23
Location; Long Island Sound, New York Equipment:  Rossfelder P3 Vibracore Water Depth (1) 98.4 Vertical Datum: MLLW
Project No.: GTz139 A Drili Method: 4" ID Vibracore Recovery (%) 80
Consultant: Virginia Geotechnical Services, P.C. Inspector: Boyd W. Clark {1of1)
Latitude: 41.078070 ) Remarks: CPT data collecied from a depth of 0 to 33.6 feet below sutface of ocean floor, i
Longitude; -72,928760 . . | . S
Northing: 14926120 The elevations on this log were developed by VGS using the deawing "Plan aud Profile Route No, 2" provided by Tesla Offshore, LL.C. on Jime 22, 2005,
Easting: 2211264 )
P SOIL PROFILE SAMPLE DATA LABORATORY DATA
Elevaiion Depth Description UsCs Commenis Sample § Depth | #200 w LL PL PI I e G Tt Yd Tv pH R
() {t) Group o. || () (%) (%) 1 {pefy | (peD) | (psD ‘ohrr-ciy
98,0 Start Core Rum at 15:53 TI387 Y
Oceasionat pockets of biack
b orpanic matesial present to about
4.5 feet
20 - [ Organic odor present
1011 | Geny, elustie SILT, trace sand, wet M 11387 34 9 wo | 66 36 1 18 91 5
11387 34 115
10 1388 T a0
11388 44 6.9 545
1036 Gray, clastic SILT, frace sand, wet, MH 11288 56 4 66 7 38 34 03 134 240 94 6
: 60 11388 60
| 11388 6.7 ns
f L e e 1l -
-1059 | 80 TNorecovery.
|
V End Core Run at 15:55
1080 100 I Ftravore terminaicd ata Sepih oL O Teet
|
i
i §
1
i
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Ecology & Environment, Inc. . Boring:
Project; Geotechnieal Evaluation for LNG Pipeline Dnller Aqua Survey, Inc, Date: 57312005 Horizontal Daturn: UTM Noith Zone 18 C-24
Location: Long Istand Sound, New York felder VT-6 Vibracote ‘Water Depth (ft); 992 Vertical Datum: MLLW
Project No.: 412139 Dn]l Method: 4" D Vibracore Recovery (%) 70 :

Consultant: Virginia Geotechnical Services, P.C. Inspector; Boyd W, Clark (Xof1)
Latittide: 41,082830 ) R ks: CPT data collected from a depth of 0 to 32.8 feet below susface of acean floor, Water depth is corrected based on NOAA predicted tides for Stratford Shoals
Longjtude: <72911100 MLLW. :
g‘gsr:};:;g ;g?%gggo - The clevations on this log were developed by VGS using the drawing “Plan and Profile Route No. 2" pruvlded by Tesla Ofishore, L.L.C. an June 22, 2005.
! SOIL PROFILE . SAMPLE DATA ] LABORATORY DATA
Elevaﬁon Depth Description uscs) |- Comments Sample °§: Depth{ #200 w LL PL |, FI LI ¢ G, Y1 Yd v pH R
() () . Group - No. | (@) | O8 | (%) ‘ (pef) | (peh) | (psh ohin-coi]
10 '9’; Pockels of black orgariic matetial § 11359 ou R
: é present to nbout 1.7 feet
N g |
988 20 -] Grey. fat CLAY, trace sand, trace gravel, wet. - CH % 11389 :g 92 95.2 74 33 oM 15 2.59 A 92 47 60
: : . 11389 . .
i é// 1389 24
j 40" 4 V// Trace shell fragments present 1390 [ 33
| ) é 11390 45 69 530
-1ui7 Gray, fat CLAY, littfe sand, wet. . CH f"f; 11390 57 8% | 796 60 28 32 16 218 270 o5 53
I s e é 11390 60 ‘ 120
1041 TWoremey, ~ T T T T —— I~ "é |
i 80
H
1070 | 190 oo femmmaiod 31 depils SFT0 Toet
! J
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Ecology & Environment, Inc. Boring:
Projest: Geotechmical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc, Date: 5/4/2005 Horzontal Datun:  UTM North Zone 18 C-25
Location; Long Island Sound, New York Equipment:  Rossfelder P3 Vibracore Water Depth (£): 101.4 Vettical Datum: MLLW
ProjectNo.:  GT2139 . Drill Method: 4" ID Vibracore Recovery (%): 30
Consultant; Virginia Geotechnical Services, P.C, Inspector: Boyd W. Clark (Lofl)
Latifide: | 41.086230 . Rematks: CPT data collected from a depth of 0 to 24.2 feet below surface of ocean floor,
Longitude: -72.898380 . i . | R
Northing: 14929293 The elevations on this Jog were developed by YGS using the drawing "Plan and Profile Route No. 2" provided by Tesla Offshore, L.L.C. on June 22, 2005.
Easting; 2219566 : .
i SOIL PROFILE i SAMPLE DATA LABORATORY DATA .
Elevation| Depth Description - uscs Comments |Sample ‘é Depth | #200 W LL PL | PI 11 e G, Tt 1d v pH R
4 () Group ; No. & (B) 1 (8 | (%) : | (pch) | (pcD | (psh (ohm-cin
-96.0 Pockéts of biack ocganicnatedal | 11991 Y B )
present in upper 1.5 feet
8.0 20 Gray, elastie SILT, trace sand, mist, MH - 11301 21 o7 869 66 I 16 240 271 w3 50
11391 26 75
o . 11391 30- :
40 4
gz | 43 ;
11392 45 . &8 560
<1018 | 60 - Gray, elastic SILT, trace sand, moist. MH 11392 g.s 94 799 65 35 29 15 226 274 9 52
) . - 1392 .9 :
] : ‘ 11392 69 3 Mo
- I
L il |
1042 No recovery,
1 - ‘
060 | 100 Vibracors el dEn deph of R A f
|
;
)
4 .: -
i
i
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VGS VIBRACORE LOG G72130 EXTENDED INPUT.GRS 717105

- +
Ecology & Environment, Inc. | Boring:
Project: Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc. Date: 5/3/2005 Horizontal Datum:  UTM North Zone 18 C-26
Location: Long Island Sound, New York Equipment:  Rossfelder V-6 Vibracore Water Depth (R): 97.6 Vertical Datum: MLLW
Project No.: GT2139 Drill Method: 4" 1D Vibracore Recovery (%): 80 .
Consultant: Virginia Geotechnical Services, P.C. Inspector: Boyd W. Clatk. {10of1)
Latitude; 41091010 Remarks: CPT data collected from a depth of 0 to 33.1 feet below surface of ocean floor, ;
Longitude: -72,880820 . . X .. .
Notthing: 14931150 The elevations on this log were developed by VGS using the drawing "Plah and Profile Route No. 2" provided by Tesla Qffshore, L.L.C. on June 22, 2005,
Easting: 2224360 . .
SOILPROFILE SAMPLEDATA LABORATORY DATA
Elevation| Depth Description Uscs Comments Sawple ?;-‘E Depth | #200 w LL PL Pl LI e G, Yt Yd vV pH
G (0 Group - No. (& (fy | (%) (%) {pehy | .(eh | (psh (obm-cin])
K] Strong organic odor present TE393 Uy
Fachet of mrganic matetial present
E at 0.1 foot and L1 feet
056 Gray, osgasic SILY, trace sand, gravel, wet Trace shell fiagments 11393 16 04 034 7 17 34 L6 91 47
9h0 2 e e e e e 11393 Lo 67
11394 71 24
i ]
960 | ) Gray, clastic SILT, trave sand, trace gravel, wet MH 1394 49 93 863 68 35 1 15 3.00 212 79 4
11394 43 105 63 56.0
] 11394 [} 44
1385 [~ 54
60
3es 6.5 160
i 80 -
-100.2 \Gray, dastio SIUT, frace sanwet, _ 4w 17395 82 % 721 67 36 3 12 187 254 95 5
~100.4 o recavery.
-1§z‘o 10 I racore terminiod 4t a depth oF TO Tout
; R
; i

BW001888



Ecology & Environment, Inc.

VGS VIBRACORE LOG (72139 EXTENDED INPUT.GPS 7778

Boring:
Project: Geolechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Tre. Date: 51202005 Horizontal Datum:  UTM North Zone 18 C-27
Location: Long Island Sound, New York Equipment:  Rossfelder P3 Vibracore ‘Water Depth (ft): 95 Vertical Datum: MLLW
Project No.:  GT2139 . Dall Method: 4" 1D Vibracore Recovery (%): 70
Consultant: Virginia Geotechnical Services, P.C. Inspector: Boyd W. Clark (1ofl)
Latitude: 41.095710 Remarks: CPT data collected from a depth of 0 to 32.9 feet below surface of ocean floor,
Lougitude: ~72.863150 , . . s - .
Norlhing: 14932982 The elevations on this log were developed by VGS using the drawing "Plan and Profile Route No, 21 provided by Tesla Offshore, L.L.C, on June 22, 2005.
Easting: . 2229189 '
i SOIL PROFILE . SAMPLEDATA LABORATORY DATA
Elevation| Depth Description uscs| Comments Sample| & Depth| #200 | w L | PL} PL | 1 e G | Yt | Yd | v | pH R
(633] [413) Group . No. [&1 () (%) (%) (peD | (pef) | (psH (ohm-cm;
540 7 Occasional pockets of biack. TI39%6" U9
: / organic material throughout
//’ sample up 1o 3.5 feet
968 | 2 | Gray spdblack, i CLAY, trace sand, wet, cH % 11396 20 95 300 6 31 3 6 %4 52
. ///’ 11396 23 o0
T // 9y ] 30
7 S i i
! 40 .
11397 45 69 610
988 ~} Gray, dastic SILT, trace sand, wet. ME 11397 48 97 794 62 35 27 16 210 2.66 9 54 160
i 1397 50
! 11397 55
! 60 -
1
-lbl.l A—ﬁo'_rée;'e}; “““““““““““““““ R 1
{ 80 -
4?4.0 10.0 — Vibracove terminated at 2 depth of 10 feet,
]
4 A
]
!
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Ecology & Environment, Inc. o Boring:
Praoject; Geotechnical Evaluation for LNG Pipeline Driller: Aqua Survey, Inc, Date: 51212005 . Horizontal Datum: ~ UTM North Zone 18 C-28
Location: Long Island Sound, New York Equipment:  Rossfelder VT-6 Vibracore ‘Water Depth (t): 98 . Vertical Datum: MLLW
Project No.: GT2139 Drill Methad: 4" ID Vibracore Recovery (%) 70 -

Consultant: Virginia Geotechnical Services, P,C, Tnspector: Boyd W. Clark . R . (1of1)
Latitude: 41.100350 R ks: CPT data collected from a depth of 0 to 32.5 feet below surface of ocean floor.

Longitude: +72.845660 R . . N N

“Northing; 14934791 The elevations on this log were developed by VGS using the drewing "Plan and Profile Route Na, 2% provided by Tesla Offshore, L.L.C. on June 22, 2005.

Easting: 2233966 : .

: _ SOIL PROFILE SAMPLE DATA - LABORATORY DATA
Elevation| Depth Description Uscs Camments Sample §  Depth] #200 w LL PL PI LI e G, Tt Td TV pH R
® | W Group}. No. |e) (/) | (9 | (%) (eh) | (oh) | (psh (ohm-cm)
930 Start Core fun 2t 341 TTvE vy -
! Silt confent increases with depth
i 20
!
957 | Oray, clastic SILT, trace sand, wot, : MH 11398 27 91 88.0 52 31 21 18 9% 57
; 11398 29 i
! 1399 1 35
: 40 .
; 11399 45 67 510
- - 11399 49 .
-98.6 Gray, elastic SILT, trace sand, wel. MH 11392 56 97 923 61 34 27 21 242 274 26 50
60 - nae (] eo | e
95 Mg, ~— T -1
80
|
! End Core Ron at :42
1339 00 I core Termiaied 31 = epli o€ 10 feel
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Appendix B
Cone Penetrometer (CPT) Graphs

B-1 PUBLIC
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VIRGINIA GEOTECHNICAL SERVICES, P. C.

8211 Hermitage Road » Richmond, VA 23228-3031 » (804) 266-2198

CONE PENETROMETER TEST (CPT) GRAPHS

VIRGINIA GEOTECHNICAL SERVICES, P.C.
8211 Hermitage Road ¢ Richmond, Virginia 23228 ¢ (804) 266-2199
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CONE!EC
T VGS PC Sounding: MCPT C-01 Cones; GNC-02
ikt e Location: LONG ISLAND, NY Date: 4-29-05 12:11

gc (tsf) fs (tsf) Rf (%) Hyd, P. (It) SBT
0 300 0.0 L.0 4.0 b 0 200 0 12

FTTTTi7TTTI1

|
|
i
2 ‘] Undefined
: ]
|
|
|

1‘ Undefined
|
[

| Sensitive Fines
' Undefined
| Sensitive Fines
| Sandy Silt

ft)

T =15.1

' Silty Sand/Sand

Depth

| sana

| silty Sand/Sand
---- Sandy Silt

| Silty Sand/Sand

=200 &

* Sandy Silt

~Z25; 0 4%

Silty Sand/Sand
- Sandy Silt

- Silty Sand/Sand

=305 0 4

|
4

|
| Sandy Silt

' Silty Sand/Sand

-35.0 IS (S Y () ) O O | I T T O O [ Y A O O Y [ W O I\I\I'MHII:
Max. Depth: 32.97 (ft) Water Depth (ft): 119 SBT: Scil Behavior Type (Robertson 1990)
Depth Inc.: 0.082 (ft) Location — UTM Zone 18 (ft) 2, 126, 059E 14, 901, 342N
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Soundingz: MCPT C-02 Come: GNC-02

CONETEC
[Erat= | [vas]
Location: LONG ISLAND, NY Dates 4-,22-095 13:02
[ e |
ge (Esk) fs {(tsf) REf (%) Hyd. P. 1(£t) SBT
Q 300 0 1.0 0:0 6.0 0 200 0 12
|
0.0 1T T 1 T T [T T T T T T ST T [ FTTT FTTTT FT 1
=5.0 4
| : jSensitiveFin&:
; ] |
~10.0 4 |
S | ]
4 i | silt
< _ ] |
il ' Silty Sand/Sand
o 1 ‘
0 ] |
o) ] | Sandy Silt
" _ Silty Sand/Sand
| “SandySilt
1 | sit
] -_SandySilt
-30.0 - . :
|
i 1 |
-35.0 I N IS S N I N | -l Y S T T T \i\l;LllJ I O Y O O NEETIRTERTY

Max. Depth: 26.25 (ft)
Depth Inc.: 0.082 (ft)

Water Depth (ft): 121

SBT: Soil Behavior Type (Robertson 1990)
Location — UTM Zone 18 (ft) 2, 130, 679E 14, 901, 898N

BWO001894



Sounding: MCPT C-03

Cone: GNC-02

tEE]

Depth

(58

I | | | ! | | | |

Max. Depth: 32.81 (ft)
Depth Inc.: 0.082 (ft)

FIEr T T I

ST R A S O
Water Depth (ft): 122
Location — UTM Zone 18 (ft)

TTiTTTI

§ ) S I | Y O ) O |

2

FTTTipTTI

] S O 100 A0 ) |

SBT: Soil Behavior Type (Robertson 1990)

, 135, BS7E 14, 902, 454N

LEpiprgpggnt

CONETEC
EeEian s ) s
Locatiom: LONG ISLAND, NY 4,28,05 12:52
BEEEtEE |
gec (tsf) fs (tsf) Rf (%) Hyd. SBT
0 300 0 1.6 -0 6.0 0 0 18

|
|
|
|
|
4
|

Sensitive Fines

1

“' Sandy Silt

| Silty Sand/Sand

| Sandy silt

| silty Sand/Sand

|
- Sandy Silt
| silty Sand/Sand

] Sandy Silt
|

| Silty Sand/Sand
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Sounding: MCPT C-D%

Cone: GNC-02

CONEJEC
B [
Location: LONG ISLAND, NY Date: 422,05
s
gc (tsf) £fs (tsf) Rf (%) Hyd. P. (ft)
0 300 0.0 L0 @0 6.0 0 200 12
D.0 T T 1 T 11 F T o TrTiaTd TETTITITI TTTT 7T RTTd !!
3 T ] i 1 I i ) 1
=5.0 4 | (R R Sensitive Fines
1
>>>>>>>>>> V:SandySilt
| Silty Sand/Sand
| Sandy Silt
+ L
e L ]
“so0l = ) = s J
< \
2 I I )
o, L L Silty Sand/Sand
CD r r 1
= |
|: i |
: : -SandySiIt
Silty Sand/Sand
- - Sandy Silt
- - Silty Sand/Sand
- V L | Sand
l 1 [ : |
-35.0 I N N (N S O [ B | T N S | O A I T O OO T S N O S [ IRTRRRERET

Max. Depth: 30.84 (ft)
Depth Inc.: 0.082 (ft)

Water Depth (ft): 122
Location — UTM Zone 18 (ft)

SBT: Soil Behavior Type (Robertson 1990)
2,141, 003E 14, 903, 011N
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Soundings MCRPT IC-05 Cone: GNC-02
Loccation: LONG ISLAND, NY Date: 4-,29-05

gc (tsf) fs (tsf) REf (%) Hyd. P. (ft)
0 300 0.0 1.0 0.0 6.0 0 200
N I I IR T I I I I B I A TTTTT] TTT T T

Sensitive Fines

|

Sandy Silt

Silty Sand/Sand

Sandy Silt

(ft)

Silty Sand/Sand

“ Sandy Silt
. Sensitive Fines

Sandy Silt

. Silty Sand/Sand

Depth

Sand

Silty Sand/Sand

Sand

Silty Sand/Sand
Sand

‘ Silty Sand/Sand

Sand
Silty Sand/Sand

< Sand

Silty Sand/Sand

]
1
|
1
|

Max. Depth: 32.81 (ft) Water Depth (ft): 121 SBT: Soil Behavior Type (Robertson 1990)
Depth Inc.: 0.082 (ft) location — UTM Zone 18 (ft) 2, 147, 460E 14, 904, 081N

-35.0 N ) N N T N T T T O O 0 I S N O Y T O O Y Lilgiingngl
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(£t}

Depth

ge (tsf) fs (tsf) Rf (%) Hyd. P. (£L) SBT
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Max. Depth: 32.89 (ft) Water Depth (ft): 114 SBT: Soil Behavior Type (Robertson 1990)
Depth Ine.: 0.082 (ft) Location — UTM Zone 18 (ft) 2, 151, 242E 14, 906, 304N
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SBT: Soil Behavior Type (Robertson 1990)
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Max. Depth: 32.81 (ft) Water Depth (ft): 75 SBT: Soil Behavior Type (Robertson 1990)
Depth Inc.: 0.082 (ft) Location — UTM Zone 18 (ft) 2, 160, 722E 14, 910, 586N
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Max. Depth: 6.07 (ft) Water Depth (ft): 98 SBT: Soil Behavior Type (Robertson 1990)
Depth Inc.: 0.082 (ft) Location — UTM Zone 18 (ft) 2, 167, 663E 14, 911, 234N
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Max. Depth: 33.22 (ft)
Depth Inc.: 0.082 (ft)

Water Depth (ft): 111
Location — UTM Zone 18 (ft) 2, 172, 932E 14, 911, 739N

SBT: Soil Behavior Type (Robertson 1990)
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SoundingsMCPT C-15 Cone: GNC-02
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Depth Inc.: 0.082 (ft)
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Water Depth (ft): 118 SBT: Soil Behavior Type (Robertson 1990)
Location — UTM Zone 18 (ft) 2, 177, 948E 14, 913, 407N
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CONETEC
|
Location: LONG ISLAND, NY Date: 4-26-05 10: 47
e
gc (tsf) fs (tsf) Rf (%) Hyd. P. (ft) SBT
0 300 .0 1.0 0.0 8.0 0 200 12
0.0 T T T F T 17 T T T T T T [T I T TTT1 [ TTTTH [ "IOrga.nicSoil
B 7 1 1 I~ i I J 1 1 Undefined
i | | ] | Sensitive Fines
2 L | J?()rgam‘uaSoii
| J
-5.0 4 B ‘
i ) | Bensitive Fines
’. -
~10.0 f
| T[SandySilt
o ] ' 1
- i ] i
Y ) jSﬂtySand/Sand
~— |
ot L O ) SO (O S ([ SN (SIS ) (SRS N [
e | | [ _[Sandysut
u} |
% ] Silty Sand/Sand
@) | = Sandysm/
Silty Sand/Sand
=20.0 4 Sanﬁysilt
b Silty Sand/Sand
=25.0
i v:Ssmd
: :SiltySand/Sand
Sand
-30.0 4 oo Sa:dySilt
- : -}ClayeySilt
T 1 Ssilt
- .1 4
L ] L ] 1
-35.0 I Y (| I T S | I I O N N Y e [ IR T T O N A A A O L1 A I 1T RN NAN NN

Max. Depth: 32.81 (ft)
Depth Inc.: 0.082 (ft)

Water Depth (ft): 122

SBT: Soil Behavior Type (Robertson 1990)
Location — UTM Zone 18 (ft) 2, 182, 754E 14, 915, 263N
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SBT: Soil Behavior Type (Robertson 1990)
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Max. Depth: 4.51 (ft) Water Depth (ft): 108 SBT: Soil Behavior Type (Robertson 1990)
Depth Inc.: 0.082 (ft) Location — UTM Zone 18 (ft) 2, 194, 593E 14, 919, 764N
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Sounding:sMCPT C-183 Cones GNC-02

Location: LONG ISLAND, NY Date: 4-19-05 15: 36
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Max. Depth: 6.23 (ft) Water Depth (ft): 100 SBT: Scil Behavior Type (Robertson 1990)
Depth Inc.: 0.082 (ft) Location — UTM Zone 18 (ft) 2, 195, 142E 14, 919, 973N
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Water Depth (ft): 95 SBT: Soil Behavior Type (Robertson 1990)
Location — UTM Zone 18 (ft) 2, 196, 092E 14, 920, 340
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Sounding: MCPT C-21 Cone: GNC-02
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Max. Depth: 3.94 (ft)
Depth Inc.: 0.082 (ft)

Water Depth (ft): 93 SBT: Soil Behavior Type (Robertson 1990)
Location — UTM Zone 18 (ft) 2, 201, 007E 14, 922, 198N
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Max. Depth: 8.61 (ft)
Depth Inc.: 0.082 (ft)

Water Depth (ft): 99

SBT: Soil Behavior Type (Robertson 1990)
Location — UTM Zone 18 (ft) 2, 204, 299E 14, 923, 466N
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Max. Depth: 33.55 (ft)
Depth Inc.: 0.082 (ft)

Water Depth (ft): 98 SBT: Soil Behavior Type (Robertson 1990)
Location — UTM Zone 18 (ft) 2, 211, 261E 14, 926, 124N
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SBT: Soil Behavior Type (Robertson 1990)

Location — UTM Zone 18 (ft) 2, 216, 086E 14, 927, 961N
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Soundimng:MCPT C-25
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Max. Depth: 24.20 (ft)
Depth Inc.: 0.082 (ft)

Water Depth (ft): 96
Location — UTM Zone 18 (ft) 2, 219, 585E 14, 929, 299N

SBT: Soil Behavior Type (Robertson 1990)
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Max. Depth: 33.14 (ft) Water Depth (ft): 92 SBT: Soil Behavior Type (Robertson 1990)
Depth Inc.: 0.082 (ft) Location — UTM Zone 18 (ft) 2, 224, 360E 14, 931, 137N
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SBT: Soil Behavior Type (Robertson 1990)
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Sounding: MCPT C-28
Location: LONG ISLAND,
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Dates 522205 D3: 43
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SBT: Soil Behavior Type (Robertson 1990)

Location — UTM Zone 18 (ft) 2, 233, 963E 14, 934, 789N
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