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1 EXECUTIVE SUMMARY

HV]J Associates, Inc. was retained by HDR Engineering, Inc. to perform a geotechnical study for the
Houston Ship Channel Expansion Channel Improvement Project in Harris and Chambers Counties,
Texas. The overall project involves widening and deepening (where applicable) to the Houston Ship
Channel (HSC) and its two tributaries, Bayport Ship Channel (BSC) and Barbours Cut Channel
(BCC). The dredge material will be used to construct placement areas and beneficial use sites. A site
vicinity map showing the ship channel alignment is presented on Plate 1. The work is separated into
eleven sections and the description of work at each location is provided Section 2.1.

This data report presents the summary of our field and laboratory findings. A separate design report
includes slope stability and consolidation settlement analyses of the E2-Clinton, Beltway 8, and Cell
M12 placement area dike slopes, stability evaluation of the HSC (Segment 4), BCC and BSC
channels side slopes and global stability evaluation of the bulkhead at the Barbours Cut terminal. In
addition, the report also includes axial capacity of the driven piles that will support the spillboxes at
the E2 Clinton placement area. Site capacity of the placement areas is also included in the design
report.

A total of 74 soil borings were drilled with depths ranging between 40 and 170 feet below the
existing grade. A very generalized summary of the subsurface conditions observed in our borings is
presented below.

BSC Widening — San Jacinto College: Borings ECP-207 and ECP-208 were drilled adjacent to the
proposed bulkhead to a depth of 110 feet below the existing grade. The depth of water at the boring
locations varied between 16 and 20 feet. In addition, marine borings ECP-205A and ECP-206A
were performed by JV at this location. The borings were drilled to a depth of about 60 to 64 feet
below the mudline. The following table presents the summary of soil conditions observed at the site.

BSC Widening — San Jacinto College

Approximate Elevation, Feet (MLLW)
Borings Material
From To
+11 to +5 -38 to -55 Firm to very stiff clays*

ECP-205A,
ECP-206A, -38 to -55 -72 to -102 Medium dense to very dense sands or silt
ECP-207 & -72 to -102 -98 Firm to very stiff clays

ECP-208

-98 -105 Loose sand

*Boring ECP-208 has medium dense sand layer between El -11 and EL -21 feet.

BSC Widening — East of San Jacinto College to HSC: Borings ECP-209 thru ECP-222 were drilled
on the north bank of BSC to a depth of 90 feet below the existing grade. The depth of water varied

between 9 and 28 feet. The following table presents the summary of soil conditions observed along
BSC.




BSC Widening — East of San Jacinto College

. Approximate Elevation, Feet (MLLW) .
Borings Material
From To

+16 to +7 2to-14 Firm to hard clays

ECP-209 2to-14 -9 to -20 Loose to very dense sands or silt*
thru -9 to -20 -40 to -59 Firm to very stiff clays

ECP-222 .

-40 to -59 -64 to -72 Medium dense to very dense sands**

-64 to -72 -74 to -82 Stiff to hard clays***

*Sand or silt layer was not encountered in borings ECP-217, ECP, 219, ECP-220 and ECP-222 at
these depths.

**¥Sand layer was not encountered in boring ECP-212 at these depths.

**A dense sand layer was observed in boring ECP-215 between El -74 and EL -81 feet.

BCC Widening — Spilmans Island: Borings ECP-309 thru ECP-316 were performed at this site to
depths ranging between 130 and 170 feet below the existing grade. Borings ECP-309, ECP-313,
ECP-314 and ECP-315 were drilled on top of the existing dike whereas borings ECP-310, ECP-311
and ECP-312 were drilled in the interior part of the placement area. Boring ECP-316 was performed
adjacent to the BCC shore line. The depth of water at the boring locations varied between 5 and 15
feet. In addition, three Piezocone Penetrometer tests and three Vane Shear tests were performed
along Spilmans Island south dike.

In general, very soft to very stiff clays were predominantly encountered at the surface underlain by
loose to very dense sands and silts at deeper depths in all the borings. Intermittent very loose to
loose sand or silt layers of thickness 2 to 8 feet were observed in the top 20 feet in borings ECP-309
thru ECP-315.

BCC —Site 1: Borings ECP-317, ECP-318 and ECP-319 were drilled adjacent to the proposed
bulkhead to a depth of 100 feet below the existing grade. Water was observed at the surface at
boring ECP-317 and it varied between 3 and 8 feet at the remaining locations. In addition, marine
borings ECP-307A and ECP-308A were performed in the vicinity by JV. The following table
presents the summary of soil conditions observed at the site.

BCC - Site 1
Borings Approximate Elevation, Feet (MLLW) Material
From To

ECP-307A, +9 to +4 -8 to -11 Soft to stiff clays*
ECP-308A,

ECP-317, -8 to -11 -19 to -23 Very loose to medium dense sands or silt**
ECP-318 & or

ECP-319 -19 to -23 -91 to -96 Soft to hard clays

* Till material comprised of clayey sand, crushed concrete and gravel was observed in boring ECP-
318 from surface to 12 feet (EL -7 feet).

**Sand layer was not encountered in boring ECP-319.

*#* Boring ECP-318 has medium dense sand layer between El. -53 and EL -58 feet.




BCC — Site 2: Borings ECP-320 and ECP-321 were drilled at this location to a depth of 100 feet
below the existing grade. The depth of water at the boring locations varied between 6 and 8 feet.
Also, marine boring ECP-304B was performed to a depth of 52 feet below the mudline. The
following table presents the summary of soil conditions observed at the site.

BCC - Site 2
Approximate Elevation, Feet (MLLW)
Borings Material
From To
Fill material comprised of sandy lean
+8 to +6 0to +2 clay with shells, asphalt and glass
fragments
ECP-304B, 0to+2 -20 to -23 Very loose to loose silt or sand*
ECP-320 &
ECP-321 -20 to -23 -53 to -65 Very soft to stiff clays
-53 to -65 -85 to -87 Very loose to dense sands*
-85 to -87 -92 to -94 Stiff to very stiff clay

* Boring ECP-320 has firm clay layer between El 0 and EL -4 feet and from EL -70 to El -75 feet.

HSC Bayou Reach: Boring ECP-426D was drilled near HSC Centerline Station 803427 to a depth
of 60 feet below the existing grade. Water was encountered at a depth of 8 feet. Firm to very stiff
clays were observed in the top 24 feet with very loose to loose sand layer between 6 and 12 feet.
Very loose to very dense sands were encountered between 24 and 60 feet with 10-foot thick very
stiff to hard clay layer below 40 feet.

E2 Clinton Placement Area: Borings ECP-2001 thru ECP-2013 were drilled at this location to a
depth of 40 to 70 feet below the existing grade. Borings ECP-2002, ECP-2009 and ECP-2012 were
performed in the site interior and the remaining borings were drilled along the proposed dike
alignment. The depth of water at the boring locations varied between 6 and 8 feet below the existing
grade. In order to investigate the extent of hydraulically placed interior fill at the dike location a
program of 31 piezocone penetrometer (PCPT) were performed to depths ranging from 15 to 40
feet. Three of these tests were also used to confirm the soil conditions in the northwest corner of
the site.

Very soft to very stiff clays were predominantly observed from the surface to the boring termination
depths at most of the locations. Very loose to medium dense sands were encountered in borings,
ECP-2007, ECP-2008, ECP-2010, ECP-2011, ECP-2012 and in several PCPT’s at various depths
and thicknesses as shown in the table below.



Elevation and Location of Cohesionless Soils

Approximate Elevation, Feet (MLLW)

Boring Material
From To
ECP-2007 +30 +22 Very loose to medium dense sand
ECP-2008 +30 +24 Loose sand
ECP-2010 +32 +24 Very loose sand
ECP-2011 +15 +13 Sand
ECP-2012 +22 +12 Medium dense sand
ECP-EC-C01 0.4 -4.2 Silt
ECP-EC-C02 +13.3 +10.9 Silt
-0.6 2.6 Silt
ECP-EC-C03
4.2 -8 Silt
+28.8 +26.5 Sand/Silt
ECP-EC-C11
+17.2 +14 Sand
ECP-EC-C12 +16 +14 Sand
+29.7 +27.4 Sand/Silt
ECP-EC-C13
+17.4 +15 Sand/Silt
+27.6 +25.5 Sand/Silt
ECP-EC-C14
+14.9 +13.6 Sand/Silt
ECP-EC-C16 +28.1 +26.2 Sand/Silt
ECP-EC-C17 +27.4 +24.8 Sand/Silt
ECP-EC-C18 +26.6 +24.7 Sand/Silt
ECP-EC-C19 +34.6 +24.7 Sand/Silt
ECP-EC-C20 +30.5 +23.5 Sand/Silt
ECP-EC-C21 +26 +21.5 Sand/Silt
ECP-EC-C23 +26.3 +23.5 Sand/Silt
ECP-EC-C24 +26 +24.2 Sand/Silt
ECP-EC-C26 +17.8 +15.3 Sand/Silt
+27.7 +22.7 Sand/Silt
ECP-EC-C27
+16.5 +13.3 Sand/Silt




Approximate Elevation, Feet (MLLW)
Boring Material
From To
ECP-EC-C29 +16.6 +13.8 Sand/Silt
ECP-EC-C30 +16.6 +13.5 Sand/Silt
ECP-EC-C31 +16 +13.3 Sand/Silt

We note that samples obtained at boring ECP-2005 between 6 and 10, ECP-2011 between 6 and 8,
and at ECP-2010 between 6 and 10 contain gasoline odor.

Beltway 8 Placement Area: Borings ECP-2014 thru ECP-2044 were drilled at this location to a depth
of 40 below the existing grade. In general, firm to hard cohesive soils were observed throughout the
boring depths with occasional loose to medium dense silt below 28 feet. At most locations the
groundwater depth varied between 18 and 39 feet. As borings ECP-2023 and ECP-2024 drilled at
northwest corner of the site groundwater was encountered at 11 to 12 feet. We note that
groundwater was not observed in borings ECP-2027, ECP-2028, ECP-2033 and ECP-2038.

Borings ECP-2014 and ECP-2044 performed in the southwestern corner of the site are in an area
where the ground surface elevation is at or near El. +30. These borings generally encountered very
loose to loose silty sand or silt in the upper 10 to 12 feet with groundwater encountered at 6 to 8
feet. A surficial layer of 2 feet thick very loose silt or sand was observed in borings ECP-2015,
ECP-2017, ECP-2021, ECP-2019 and ECP-2039 and a layer 4 feet thick was encountered at ECP-
2031. At ECP-2015 a layer of loose to medium dense sandy silt and silty sand was encountered
between 6 and 12 feet.

Please note that this executive summary does not fully relate our findings. These findings are only
presented through our full report.



2 INTRODUCTION

2.1 Project Description

HV]J Associates, Inc. was retained by HDR Engineering, Inc (HDR) to perform a geotechnical study
for the Houston Ship Channel Expansion Channel Improvement Project in Harris and Chambers
Counties, Texas. The overall project involves widening and deepening (where applicable) to the
Houston Ship Channel (HSC) and its two tributaries, Bayport Ship Channel (BSC) and Barbours Cut
Channel (BCC). The dredge material will be used to construct placement areas and beneficial use
sites.

The design responsibility has been divided between HDR, and Turner, Collie, and Braden, Inc. and
Gahagan & Bryant Associates, Inc. Joint Venture (JV). All marine geotechnical borings were
performed under the JV and land geotechnical borings were performed under HDR. Where the
design is the responsibility of the JV our scope of work is limited to performing landside field
investigation, laboratory testing and preparing a data report presenting the results of our
investigation. Where the design is the responsibility of HDR our scope of work involves
geotechnical engineering analyses and recommendations in addition to obtaining the land field and
laboratory data. The geotechnical design is presented in a separate design report. The work is
separated into eleven sections and the description of work at each location is provided below.

1. Houston Ship Channel Widening - Bay Reach — We note that engineering design for the
Bay Reach is by others. There are no land borings needed to support the geotechnical
design, therefore no work is performed related to the Bay Reach.

2. Houston Ship Channel Widening - Bayou Reach — The Bayou Reach of the HSC extends
from Station 00+05 near Morgans Point to Station 1266+48 at the Turning Basin. The
Turning Basin stations range from 00+00 to 30+95. Planned modifications to the channel in
the Bayou reach are described below.

e No widening or deepening is planned from Morgans Point (Station 00+05) to Boggy
Bayou (Station 684+03).

e Between Boggy Bayou to Greens Bayou (Station 833+05) the channel will be
deepened from -41.5 to -49.5 feet MLLW plus 1 foot overdredge allowance for a
total project depth of -50.5 feet MLLW. The channel will be widened from 300 feet
to 530 feet from Station 684+03 to 823+35.

e Between Greens Bayou and Sims Bayou (Station 1110+78) the channel will not be
widened but will be deepened to a total project depth of -49.5 feet as discussed
above, the deepening will extend to Hunting Bayou at Station 930400 which is not
the full length. No widening or deepening will occur between Stations 930+00 to
1110+78.

We note that marine borings and laboratory testing needed to support the design were
performed by the JV and a data report was provided to us. We performed one land boring
near HSC Centerline Sta. 803+27.



10.

Bayport Ship Channel Widening — The 4.1-mile long BSC will be widened generally to 455
feet, the land cut by 105 feet to the north and the bay cut by 55 feet to the north. Based on
the recent information provided to us, we understand that the channel will be tapered down
as it approaches the Bayport Turning Basin to avoid impacts to the San Jacinto College
Maritime Campus (SJC) school site.

We performed two land borings and laboratory testing at the SJC site. In addition, we
performed fourteen soil borings along the BSC north shore to support the design by JV.

Barbours Cut Ship Channel Widening — The BCC is 300 feet wide and 1.6-mile long. The
channel mouth will be widened and the channel will be widened to the north by 155 feet
towards Spilmans Island Placement Area. A bulkhead will be required to provide adequate
global stability for the north slope of the channel and the adjacent Spilmans Island
Placement Area. In addition, this will require relocation of the Spilmans Island dike at the
southeast corner towards the north. A bulkhead may be required at the eastern end at
Morgan’s Point due to the BCC flare dredging encroaching on the existing container
terminal.

We note that 8 marine borings and laboratory testing needed to support the design were
performed by the JV and a data report was provided to us. We performed five land borings
at the eastern end near Morgan’s Point. In addition, eight borings, three Piezocone
Penetrometer tests and three Vane Shear tests were performed at Spilmans Island.

Lower Bay Bird Islands — We note that engineering design for Lower Bay Bird Islands is
by others. There are no land borings needed to support the geotechnical design, therefore
no work is performed under this study.

Bird Island Marsh — We note that engineering design for the Bird Island Marsh is by
others. There are no land borings needed to support the geotechnical design, therefore no
work is performed under this study.

Atkinson Island Cell, M11 — We note that engineering design for M11 is by others. There
are no land borings needed to support the geotechnical design, therefore no work is
performed under this study.

Atkinson Island Cell, M12 — M12 has about 11,600 feet of new dike with 20-foot wide
crest at an elevation of about +8.00 feet MLLW. The exterior slope will be 2.5H:1V with
stone riprap and the interior slope will be 3H:1V earthen slope. We note that marine borings
and laboratory testing needed to support the design were performed by the JV and a data
report was provided to us.

Oyster Reef — We note that engineering design for the Oyster Reef is by others. There are
no land borings needed to support the geotechnical design, therefore no work is performed
under this study.

BSC Shoaling Attenuation Feature — We note that engineering design for the BSC
Shoaling Attenuation Feature is by others. There are no land borings needed to support the
geotechnical design, therefore no work is performed under this study.



11. Bayou Reach Placement Areas — The placement areas E2 Clinton and Beltway 8 tracts are
currently undeveloped parcels. The E2 Clinton tract has about 8,000 feet of new dike with
15-foot wide crest at an elevation of about +55.00 feet MILLW. Beltway 8 tract has about
16,800 feet of new dike with 10 to 15-foot wide crest at an elevation of about +32 feet
MLLW.

We performed thirteen land borings and laboratory testing at the E2 Clinton site. In
addition, thirty one Piezocone Penetrometer tests were performed along the proposed dike
alignment. At the Beltway 8 Placement Area, we performed thirty one land borings and
laboratory testing.

2.2 Geotechnical Investigation Program

The objectives of this study were to gather information on subsurface conditions at the site and to
develop design recommendations to construct the placement areas, retaining walls and to perform
stability analyses of the channel slopes. The objectives were accomplished by:

1. Drilling 74 soil borings to depths ranging between 40 and 170 feet below the existing
grade to determine soil stratigraphy and obtained samples for laboratory testing;

2. Performing laboratory tests to determine physical and engineering characteristics of the
soils;

3. Performing 3 Piezocone Penetrometer Tests and 3 Vane Shear Tests along the Spilmans
Island dike to a depth of 60 feet below the existing grade;

4. Performing 31 Piezocone Penetrometer Tests along the E2 Clinton dike to depths
ranging between 16 and 41 feet below the existing grade.

Subsequent sections of this report contain descriptions of the field exploration, laboratory-testing
program and general subsurface conditions.

3 FIELD INVESTIGATION

3.1 Field Exploration

For this study, 74 soil borings were drilled with depths ranging between 40 and 170 feet below the
existing grade. Approximate locations of the borings, PCPT and VST performed during this study
are presented on the Plan of Borings, Plate 2. Drilling equipment mounted on all terrain vehicle and
marsh buggy were utilized to perform the field investigation.

In general, the samples were obtained at two-foot intervals to 20 feet and at five-foot intervals below
20 feet. We note that samples were obtained continuously to the termination depth of boring ECP-
426D. Cohesive soils were sampled using thin-walled tube and cohesionless soils were sampled with
the Standard Penetration Test (SPT) sampler. Each sample was extruded in the field, visually
classified, and strength estimate obtained with a pocket penetrometer or torvane. Representative
portions of the samples were wrapped and sealed for transport to our laboratory. Detailed
descriptions of the soils encountered in the borings are given on the boring logs presented in



Appendix A. A key to the soils classification and symbols used in the boring logs is also presented

in Appendix A.

3.2 Water Level Measurements
Water level in the borings was recorded during the drilling operations and the water level
measurements are presented on the boring logs presented in Appendix A.

3.3 Piezocone Penetrometer Testing (PCPT)

Thirty five PCPT soundings were performed in general accordance with ASTM D5778-12 using a
20-ton track mounted CPT unit. The in-situ soil data was obtained by hydraulically advancing a
cylindrical steel rod, with an instrumented probe at the base, vertically into the subsurface materials
at a constant rate of 2 centimeters per second. The instrumented probe consists of a cone-shaped tip
element, a cylindrical shaped side friction and pore pressure element mounted between the tip and
friction sleeve. Further details can be found in the reports provided as Appendices E and F.

3.4 Vane Shear Testing (VST)
Three VST borings were performed along Spilmans Island dike in general accordance with ASTM
D2583-08 using a 20-ton track mounted CPT unit. The tests were conducted at selected depths at
locations close to the PCPT locations. The depth of field vane shear tests were determined based on
the PCPT test results. The equipment utilized in this investigation for the vane shear testing was a
Geotech EVT 2000 Vane System. This system included Eurocode model downhole equipment
which provides protection for the 65 x 130 mm rectangular vane blade when pushing the tool to the
desired test depth. Further details can be found in the report provided as Appendix E.

3.5 Survey Information
We obtained GPS coordinates of the boring and PCPT locations during drilling. Fugro USA Land,
Inc. and HDR provided the Northing, Easting and Elevation of the boring locations. Table 3-1

presents the borehole survey data.

Table 3-1 — Borehole Survey Data

Boring Northing, Feet Easting, Feet Elevation, Feet (MLLW)
Bayport Ship Channel — San Jacinto College
ECP-207 13,792,461.34 3,232,5,65.42 5.18
ECP-208 13,792,508.38 3,233,056.59 11.05
Bayport Ship Channel — East of San Jacinto College
ECP-209 13,792,610.83 3,233,612.46 12.71
ECP-210 13,792,629.06 3,234,053.45 14.09
ECP-211 13,792,651.82 3,234,544.89 13.87
ECP-212 13,792,686.99 3,235,020.65 13.18
ECP-213 13,792,577.10 3,235,548.62 15.55
ECP-214 13,792,680.85 3,235,968.78 8.35
ECP-215 13,792,748.10 3,236,415.28 8.74
ECP-216 13,792,765.31 3,236,908.54 8.61




Boring Northing, Feet Easting, Feet Elevation, Feet (MLLW)
ECP-217 13,792,792.57 3,237,347.99 9.21
ECP-218 13,792,807.26 3,237,848.45 9.31
ECP-219 13,792,858.15 3,238,351.67 14.47
ECP-220 13,792,880.24 3,238,857.33 9.49
ECP-221 13,792,894.48 3,239,310.42 7.55
ECP-222 13,792,918.96 3,239,740.89 10.86

Barbours Cut Channel — Spilmans Island
ECP-309 13,818,082.34 3,238,312.07 31.54
ECP-310 13,818,238.53 3,238,942.13 34.42
ECP-311 13,818,366.68 3,240,208.53 31.28
ECP-312 13,818,508.34 3,241,156.78 30.23
ECP-313 13,817,955.11 3,238,634.13 39.44
ECP-314 13,818,145.06 3,239,580.73 39.08
ECP-315 13,818,279.41 3,240,846.93 39.61
ECP-316 13,817,700.71 3,238,0642.83 9.17
ECP-C1 13,818,393.68 3,241,169.53 36.5
ECP-C2 13,818,018.03 3,239,243.26 34.7
ECP-C3 13,818,276.45 3,240,462.26 35.85
Barbours Cut Channel — Site 1
ECP-317 13,817,284.46 3,243,480.96 4.55
ECP-318 13,817,229.71 3,243,652.29 4.99
ECP-319 13,817,084.89 3,243,673.15 9.07
Barbours Cut Channel — Site 2
ECP-320 13,815,636.21 3,244,220.69 7.97
ECP-321 13,815,493.21 3,244,294.45 5.92
HSC Bayou Reach — Segment 4
ECP-426D 13,839,266.69 3,184,503.26 7.41
E2 Clinton Placement Area
ECP-2001 13,841,411.43 3,163,472.28 29.79
ECP-2002 13,841,147.95 3,163,951.67 29.44
ECP-2003 13,841,589.29 3,163,910.99 26.35
ECP-2004 13,841,359.77 3,164,315.21 29.601
ECP-2005 13,840,476.58 3,164,380.72 29.63
ECP-2006 13,839,650.04 3,164,322.71 27.35
ECP-2007 13,838,781.18 3,164,456.55 34.36
ECP-2008 13,838,432.35 3,163,980.99 30.08




Boring Northing, Feet Easting, Feet Elevation, Feet (MLLW)
ECP-2009 13,839,217.33 3,164,066.81 26.92
ECP-2010 13,838,730.37 3,163,632.74 32.18
ECP-2011 13,839,559.39 3,163,579.57 30.55
ECP-2012 13,840,239.16 3,163,975.67 30.36
ECP-2013 13,840,558.01 3,163,520.94 30.56

ECP-EC-C01 13,842,007.50 3,163,829.78 28.94
ECP-EC-C02 13,842,036.40 3,164,162.18 29.11
ECP-EC-C03 13,841,677.10 3,164,189.63 29.75
ECP-EC-C04 13,841,617.69 3,163,813.77 25.94
ECP-EC-C05 13,841,235.09 3,163,908.64 28.70
ECP-EC-C06 13,841,277.75 3,163,539.02 30.20
ECP-EC-C07 13,840,925.50 3,163,785.29 29.86
ECP-EC-C08 13,840,867.67 3,163,571.28 29.47
ECP-EC-C09 13,840,475.15 3,163,583.92 30.49
ECP-EC-C10 13,840,272.13 3,163,606.34 30.07
ECP-EC-C11 13,840,076.08 3,163,619.01 29.78
ECP-EC-C12 13,839,865.38 3,163,628.97 29.76
ECP-EC-C13 13,839,672.96 3,163,0641.52 30.77
ECP-EC-C14 13,839,346.16 3,163,661.57 29.45
ECP-EC-C15 13,839,001.61 3,163,694.90 30.14
ECP-EC-C16 13,838,724.06 3,163,662.57 29.79
ECP-EC-C17 13,838,0643.22 3,163,750.90 28.34
ECP-EC-C18 13,838,562.09 3,163,829.71 29.62
ECP-EC-C19 13,838,499.27 3,164,025.40 34.60
ECP-EC-C20 13,838,577.32 3,164,302.27 34.42
ECP-EC-C21 13,838,984.22 3,164,397.09 27.55
ECP-EC-C22 13,839,143.83 3,164,382.42 25.31
ECP-EC-C23 13,839,364.92 3,164,356.24 27.59
ECP-EC-C24 13,839,542.80 3,164,344.16 28.30
ECP-EC-C25 13,839,753.19 3,164,324.68 28.45
ECP-EC-C26 13,840,127.54 3,164,312.61 30.39
ECP-EC-C27 13,840,449.01 3,164,353.04 29.12
ECP-EC-C28 13,840,548.42 3,164,276.82 29.15
ECP-EC-C29 13,840,755.58 3,164,270.14 29.31
ECP-EC-C30 13,840,969.71 3,164,253.71 29.34
ECP-EC-C31 13,841,169.91 3,164,256.78 29.16




Boring Northing, Feet Easting, Feet Elevation, Feet (MLLW)
Beltway 8 Placement Area
ECP-2014 13,836,977.07 3,191,747.97 28.49
ECP-2015 13,837,755.28 3,191,620.51 21.46
ECP-2016 13,838,288.24 3,192,754.92 24.61
ECP-2017 13,838,211.73 3,191,612.43 25.00
ECP-2018 13,838,845.48 3,191,584.46 24.94
ECP-2019 13,839,359.17 3,191,552.86 25.61
ECP-2020 13,839,877.84 3,191,540.15 24.05
ECP-2021 13,839,603.85 3,192,221.43 25.21
ECP-2022 13,840,465.93 3,191,537.93 24.15
ECP-2023 13,841,108.34 3,191,496.25 23.20
ECP-2024 13,841,700.43 3,191,556.44 23.21
ECP-2025 13,841,605.45 3,192,117.00 24.62
ECP-2026 13,841,486.46 3,192,656.24 23.13
ECP-2027 13,840,474.15 3,192,891.38 24.37
ECP-2028 13,841,319.93 3,193,296.53 22.68
ECP-2029 13,841,122.26 3,193,909.75 22.63
ECP-2030 13,840,965.69 3,194,568.79 21.97
ECP-2031 13,840,819.93 3,195,100.41 23.59
ECP-2032 13,840,322.78 3,195,299.53 23.42
ECP-2033 13,839,829.05 3,194,508.61 23.76
ECP-2034 13,839,688.34 3,195,091.98 23.76
ECP-2035 13,839,048.44 3,194,925.94 23.37
ECP-2036 13,838,274.31 3,194,701.76 24.22
ECP-2037 13,838,154.43 3,193,967.07 24.38
ECP-2038 13,839,496.51 3,193,531.34 24.62
ECP-2039 13,837,516.14 3,193,792.84 24.88
ECP-2040 13,837,042.31 3,193,502.60 15.65
ECP-2041 13,836,914.45 3,193,062.68 16.65
ECP-2042 13,837,439.82 3,192,549.76 24.08
ECP-2043 13,836,660.32 3,192,689.27 17.40
ECP-2044 13,836,629.40 3,192,173.45 30.85

Coordinates shown are referenced to U.S. State Plane Texas South Central Zone 4204, North
American Datum 83. Elevations are referenced to Mean Lower Low Water (MLLW).




4 LABORATORY TESTING

4.1 General

Selected soil samples were tested in the field and laboratory to estimate physical and engineering
properties applicable to the site. All tests were performed according to the relevant ASTM
Standards. These tests consisted of moisture content measurements, Atterberg limits, pocket
penetrometer, torvane, percent finer than No. 200 sieve, unconsolidated undrained (UU)
compression, unconfined compression (UC), unit dry weight, consolidated undrained (CU) triaxial
compression with pore pressure measurements and consolidation tests.

The Atterberg limits and percent passing No. 200 sieve tests were utilized to verify field
classification by the Unified Soils Classification System. The compression tests were performed to
obtain the undrained and drained shear strength parameters of the soil. The type and number of
tests performed for this investigation are summarized in Table 4-1.

Table 4-1 — Type and Number of Laboratory Tests

Laboratory Test Name Number of Tests
Moisture Content (ASTM D2216) 1174
Atterberg Limits (ASTM D4318) 688
Percent Finer than No. 200 Sieve (ASTM D1140) 680
UC- Compression (ASTM D 2160) 121
UU- Compression (ASTM D2850) 279
CU- Compression (ASTM D 4767) — multi stage 18
Consolidation (ASTM D2435) 7
Sieve Analysis (ASTM D6913) 4

The laboratory test results are presented on the boring logs presented in Appendix A. A summary of
lab tests results are presented in Appendix B. Test results from UU Triaxial nd UC Compression
tests are presented in Appendix G. Consolidated undrained triaxial compression, consolidation and
sieve analysis test results are discussed further in the following sections.

4.2 Consolidated Undrained Triaxial Test

Consolidated undrained (CU) triaxial tests were performed in accordance with ASTM D4767. A soil
specimen is fully saturated in a triaxial cell and isotropically consolidated while allowing drainage to
occur. Once the sample is consolidated, the drainage valve is closed and the sample is sheared in
compression at a constant rate of axial deformation. This testing provides shear strength parameters
for total stress and effective stress global stability analysis. The test results are summarized in

Table 4-2 and the laboratory data is presented in Appendix C.



Table 4-2 — Consolidated Undrained Test Results

Boring No. | Depth, Feet Soil Type (USCS) S, psf | ¢, degrees | Ccu, psf | ¢cu, degrees
BSC — Bay Cut & SJC Site
ECP-207 28-30 Fat Clay (CH) 360 21.9 475 15.1
ECP-208 12-14 Lean Clay (CL) 201 26.7 273 24.2
ECP-210 14-16 Lean Clay (CL) 271 22.7 500 14.8
ECP-214 28-30 Lean Clay (CL) 268 26.2 418 18.4
ECP-217 28-30 Fat Clay (CH) 359 17.8 586 8.8
Barbours Cut Channel — Spilmans Island
ECP-314 10-12 Lean Clay w/ Sand (CL) 245 18.6 346 12.5
ECP-315 8-10 Fat Clay w/ Sand (CH) 93 29.2 218 20.1
Barbours Cut Channel — Site 1
ECP-317 6-8 Lean Clay (CL) 187 25.8 317 16.0
ECP-317 28-30 Fat Clay (CH) 158 22.6 115 17.7
ECP-319 16-18 Fat Clay (CH) 317 23.6 288 15.1
Barbours Cut Channel — Site 2
ECP-321 33-35 Fat Clay (CH) 86 23.2 259 10.8
HSC Bayou Reach
ECP-426D 16-18 Lean Clay (CL) 247 21.4 264 17.8
E2 Clinton Placement Area
ECP-2003 10-12 Lean Clay w/ Sand (CL) 806 16.2 720 16.4
ECP-2004 6-8 Fat Clay (CH) 187 23.4 302 14.1
ECP-2006 8-10 Lean Clay (CL) 230 27.6 432 21.4
Beltway 8 Placement Area
ECP-2020 6-8 Lean Clay 370 17.7 510 16.6
ECP-2031 12-14 Fat Clay 190 16.7 310 13.1
ECP-2043 6-8 Fat Clay 740 16.3 630 16.5
Where:

¢’ Consolidated Drained Cohesion
ca: Consolidated Undrained Cohesion

¢”: Consolidated Drained Friction Angle
¢cu: Consolidated Undrained Friction Angle

Note that we performed CU triaxial tests using a multi-stage test on single samples. The ASTM Test
Method is based on shearing three separate samples each consolidated to a different overburden
pressure. In the multi-stage test, a single sample will be consolidated to three different consolidation




pressures and sheared at the end of each consolidation step. The initial two shear steps were to a low
strain approaching a peak failure stress at that level. Shearing after the final step proceeded to failure
per the ASTM method. We used multi-stage method due to the limited availability of multiple test
specimens in an individual boring.

4.3 Consolidation Test Results

One-dimensional consolidation tests were performed in accordance with ASTM D2435. In the test,
a cylindrical soil specimen is restrained laterally and axially drained while subjected to applied vertical
loadings. Seating stress is applied to the sample, then inundated. Once the sample stabilizes (does
not change in height), the sample is loaded incrementally to obtain the virgin compression and
rebound curves. The stress where the sample changes from rebound compression to virgin
compression is referred to as the preconsolidation pressure, which represents the stress at which the
soil has previously been subject to loading and unloading increments, measurements are made of the
change in the specimen height and the data is used to determine the relationship between applied
stress and void ratio. The actual laboratory test data is presented in in Appendix D. Table 4-3
presents the consolidation test results:

Table 4-3 — Consolidation Test Results

Boring D]_:?Egl, Soil Description €o C. Cr Op, psf OCR
E2 Clinton Placement Area
ECP-2003 6-8 | Lean Clay w/ Sand (CL) | 0.556 | 0.103 | 0.018 3,800 4.68
ECP-2005 | 28-30 | Lean Clay w/ Sand (CL) | 0.460 | 0.100 | 0.013 0,650 3.22
ECP-2006 | 14-16 Lean Clay (CL) 0.559 | 0.102 | 0.028 6,000 4.36

ECP-2008 14-16 | Fat Clay w/ Sand (CH) | 0.774 | 0.170 | 0.096 20,000 16.52

Beltway 8 Placement Area

ECP-2018 6-8 Sandy Lean Clay (CL) | 0.524 | 0.118 | 0.037 6,600 7.50
ECP-2026 18-20 Fat Clay (CH) 0.993 | 0.250 | 0.126 10,200 4.25
ECP-2037 14-16 Fat Clay (CH) 0.894 | 0.207 | 0.126 11,600 6.17
Where:
eo: Initial Void Ratio Ce: Compression Index
op: Preconsolidation Pressure, pst C:: Recompression Index

OCR: Overconsolidation Ratio with effective overburden pressure at the sample depth.

4.4 Sieve Analysis Test Results
The sieve analysis tests were performed primarily at locations requested by HDR. The test results are
presented in Appendix H and are summarized in the following table.

Table 4-4 — Sieve Analysis Test Results

Boring Depth, Feet Soil Description
103 - 105 Silty Sand
ECP-315
113 - 115 Silty Sand
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Boring Depth, Feet Soil Description
ECP-317 14 -16 Silty Sand with Gravel
ECP-318 16 —18 Silty Sand

5 SITE CHARACTERIZATION

5.1 Soil Stratigraphy

BSC Widening — San Jacinto College: Borings ECP-207 and ECP-208 were drilled adjacent to the
proposed bulkhead to a depth of 110 feet below the existing grade. The depth of water at the boring
locations varied between 16 and 20 feet. In addition, marine borings ECP-205A and ECP-206A
were performed by JV at this location. The borings were drilled to a depth of about 60 to 64 feet
below the mudline. Table 5-1 presents the summary of soil conditions observed at the site.
Approximate boring locations are shown on the Plan of Borings, Plate 2A.

Table 5-1 - BSC Widening — San Jacinto College

Approximate Elevation, Feet (MLLW)
Borings Material
From To
+11 to +5 -38 to -55 Firm to very stiff clays*

ECP-205A,
ECP-206A, -38 to -55 -72 to -102 Medium dense to very dense sands or silt
ECP-207 & 72 to -102 -98 Firm to very stiff clays

ECP-208

-98 -105 Loose sand

*Boring ECP-208 has medium dense sand layer between El -11 and EL -21 feet.

BSC Widening — East of San Jacinto College to HSC: Borings ECP-209 thru ECP-222 were drilled
on the north bank of BSC to a depth of 90 feet below the existing grade. The depth of water varied

between 9 and 28 feet. Approximate boring locations are shown on the Plates 2B thru 2D .The
following table presents the summary of soil conditions observed along BSC.

Table 5-2 — BSC Widening — San Jacinto College

. Approximate Elevation, Feet (MLLW) .
Borings Material
From To
+16 to +7 2to-14 Firm to hard clays
-14 -9 to -20 Loose to very dense sands or silt*
ECP-209
thru -9 to -20 -40 to -59 Firm to very stiff clays
ECP-222 -40 to -59 -64 to -72 Medium dense to very dense sands**
-64 to -72 -74 to -82 Stiff to hard clays***
*Sand or silt layer was not encountered in borings ECP-217, ECP, 219, ECP-220 and ECP-222 at
these depths.

**Sand layer was not encountered in boring ECP-212 at these depths.
¥ A dense sand layer was observed in boring ECP-215 between El -74 and EL -81 feet.
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BCC Widening — Spilmans Island: Borings ECP-309 thru ECP-316 were performed at this site to
depths ranging between 130 and 170 feet below the existing grade. Borings ECP-309, ECP-313,
ECP-314 and ECP-315 were drilled on top of the existing dike whereas borings ECP-310, ECP-311
and ECP-312 were drilled in the interior part of the placement area. Boring ECP-316 was performed
adjacent to the BCC shore line. In addition, three Piezocone Penetrometer tests and three Vane
Shear tests were performed along Spilmans Island south dike. Approximate boring and PCPT/VST
locations are shown on the Plan of Borings, Plate 2E. The depth of water at the boring locations
varied between 5 and 15 feet.

In general, very soft to very stiff clays were predominantly encountered at the surface underlain by
loose to very dense sands and silts at deeper depths in all the borings. Intermittent very loose to
loose sand or silt layers of thickness 2 to 8 feet were observed in the top 20 feet in borings ECP-309
thru ECP-315. Table 5-3 presents the summary of sand layers observed in the borings.

Table 5-3 — Elevation and Location of Cohesionless Soils

Approximate Elevation, Feet (MLLW)
Boring Material

From To

+21.5 +13.5 Very loose to loose sand
ECP-309

-66.5 -81.5 Medium dense to dense sand

+30.4 +24.4 Very loose sand
ECP-310

-43.6 -78.6 Medium dense to very dense sand

+27.3 +23.3 Very loose silt
ECP-311

-51.7 -60.7 Very dense sand

+20.2 +16.2 Very loose sand
ECP-312

-62.8 -82.8 Dense to very dense silt and sand

+25.4 +23.4 Loose sand
ECP-313

-63.6 -78.6 Loose to dense sand

-64 -74 Loose sand
ECP-314
-89 -94 Dense sand

+25.6 +16.6 Very loose to medium dense sand

+6.6 -3.4 Loose sand
ECP-315

-58.4 -68.4 Dense sand

-73.4 -88.4 Medium dense to dense sand
ECP-316 -58.8 -63.8 Sand
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Approximate Elevation, Feet (MLLW)
Boring Material
From To
+30 +28 Sand/Silt
ECP-C-01 +20 +17.4 Sand/Silt
+5.6 -0.3 Sand/Silt
ECP-C-03 +22.4 +20.6 Sand/Silt

BCC —Site 1: Borings ECP-317, ECP-318 and ECP-319 were drilled adjacent to the proposed
bulkhead to a depth of 100 feet below the existing grade. Water was observed at the surface at
boring ECP-317 and it varied between 3 and 8 feet at the remaining locations. In addition, marine
borings ECP-307A and ECP-308A were performed in the vicinity by JV. Table 5-4 presents the
summary of soil conditions observed at the site. Approximate boring locations are shown on the
Plan of Borings, Plate 2F.

Table 5-4 — BCC - Site 1

Approximate Elevation, Feet (MLLW)
Borings Material
From To

ECP-307A, +9 to +4 -8 to -11 Soft to stiff clays*
ECP-3084, Very loose to medium dense sand

ECP-317, 8to-11 19 to -23 O e e
ECP-318 & 22

ECP-319 -19 to -23 -91 to -96 Soft to hard clays***

* Till material comprised of clayey sand, crushed concrete and gravel was observed in boring ECP-
318 from surface to 12 feet (EL -7 feet).

**¥Sand layer was not encountered in boring ECP-319.

*#* Boring ECP-318 has medium dense sand layer between El -53 and EL -58 feet.

BCC — Site 2: Borings ECP-320 and ECP-321 were drilled at this location to a depth of 100 feet
below the existing grade. The depth of water at the boring locations varied between 6 and 8 feet.
Also, marine boring ECP-304B was performed to a depth of 52 feet below the mudline.
Approximate boring locations are shown on the Plan of Borings, Plate 2G. Table 5-5 presents the
summary of soil conditions observed at the site.

Table 5-5 — BCC — Site 2

Approximate Elevation, Feet (MLLW)
Borings Material
From To
ECP-304B, Fill material comprised of sandy lean
ECP-320 & +8 to +6 0to+2 clay with shells, asphalt and glass
ECP-321 fragments
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Approximate Elevation, Feet (MLLW)
Borings Material
From To
0to +2 -20 to -23 Very loose to loose silt or sand*
ECP-304B, -20 to -23 -53 to -65 Very soft to stiff clays
ECP-320 &
ECP-321 -53 to -65 -85 to -87 Very loose to dense sands*
-85 to -87 -92 to -94 Stiff to very stiff clay

* Boring ECP-320 has firm clay layer between El 0 and EL -4 feet and from EI -70 to El -75 feet.

HSC Bayou Reach: Boring ECP-426D was drilled near HSC Centerline Station 803427 to a depth
of 60 feet below the existing grade. Water was encountered at a depth of 8 feet. Firm to very stiff
clays were observed in the top 24 feet with very loose to loose sand layer between 6 and 12 feet.
Very loose to very dense sands were encountered between 24 and 60 feet with 10-foot thick very
stiff to hard clay layer below 40 feet.

E2 Clinton Placement Area: Borings ECP-2001 thru ECP-2013 were drilled at this location to a
depth of 40 to 70 feet below the existing grade. Borings ECP-2002, ECP-2009 and ECP-2012 were
performed in the site interior and the remaining borings were drilled along the proposed dike
alignment. The depth of water at the boring locations varied between 6 and 8 feet below the existing
grade. In order to investigate the extent of hydraulically placed interior fill at the dike location a
program of 31 piezocone penetrometers were performed to depths ranging from 15 to 40 feet.
Three of these tests were also used to confirm the soil conditions in the northwest corner of the site.
Approximate boring and PCPT locations are shown on the Plan of Borings, Plate 2H.

Very soft to very stiff clays were predominantly observed from the surface to the boring termination
depths at most of the locations. Very loose to medium dense sands were encountered in borings,
ECP-2007, ECP-2008, ECP-2010, ECP-2011, ECP-2012 and in several PCPT’s at various depths
and thicknesses as shown in Table 5-0.

Table 5-6 — Elevation and Location of Cohesionless Soils

Approximate Elevation, Feet (MLLW)
Boring Material
From To

ECP-2007 +30 +22 Very loose to medium dense sand

ECP-2008 +30 +24 Loose sand

ECP-2010 +32 +24 Very loose sand

ECP-2011 +15 +13 Sand

ECP-2012 +22 +12 Medium dense sand
ECP-EC-C01 0.4 4.2 Silt
ECP-EC-C02 +13.3 +10.9 Silt
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Approximate Elevation, Feet (MLLW)
Boring Material
From To
-0.6 -2.6 Silt
ECP-EC-C03
-4.2 -8 Silt

+28.8 +26.5 Sand/Silt
ECP-EC-C11

+17.2 +14 Sand
ECP-EC-C12 +16 +14 Sand

+29.7 +27.4 Sand/Silt
ECP-EC-C13

+17.4 +15 Sand/Silt

+27.6 +25.5 Sand/Silt
ECP-EC-C14

+14.9 +13.6 Sand/Silt
ECP-EC-C16 +28.1 +26.2 Sand/Silt
ECP-EC-C17 +27.4 +24.8 Sand/Silt
ECP-EC-C18 +26.6 +24.7 Sand/Silt
ECP-EC-C19 +34.6 +24.7 Sand/Silt
ECP-EC-C20 +30.5 +23.5 Sand/Silt
ECP-EC-C21 +26 +21.5 Sand/Silt
ECP-EC-C23 +26.3 +23.5 Sand/Silt
ECP-EC-C24 +26 +24.2 Sand/Silt
ECP-EC-C26 +17.8 +15.3 Sand/Silt

+27.7 +22.7 Sand/Silt
ECP-EC-C27

+16.5 +13.3 Sand/Silt
ECP-EC-C29 +16.6 +13.8 Sand/Silt
ECP-EC-C30 +16.6 +13.5 Sand/Silt
ECP-EC-C31 +16 +13.3 Sand/Silt

We note that samples obtained at boring ECP-2005 between 6 and 10, ECP-2011 between 6 and 8,
and at ECP-2010 between 6 and 10 contain gasoline odor.

Beltway 8 Placement Area: Borings ECP-2014 thru ECP-2044 were drilled at this location to a depth
of 40 below the existing grade. Approximate boring locations are shown on the Plan of Borings,
Plate 2I. In general, firm to hard cohesive soils were observed throughout the boring depths with
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occasional loose to medium dense silt below 28 feet. At most locations the groundwater depth
varied between 18 and 39 feet. As borings ECP-2023 and ECP-2024 drilled at northwest corner of
the site groundwater was encountered at 11 to 12 feet. We note that groundwater was not observed
in borings ECP-2027, ECP-2028, ECP-2033 and ECP-2038.

Borings ECP-2014 and ECP-2044 performed in the southwestern corner of the site are in an area
where the ground surface elevation is at or near El. +30. These borings generally encountered very
loose to loose silty sand or silt in the upper 10 to 12 feet with groundwater encountered at 6 to 8
feet. A surficial layer of 2 feet thick very loose silt or sand was observed in borings ECP-2015,
ECP-2017, ECP-2021, ECP-2019 and ECP-2039 and a layer 4 feet thick was encountered at ECP-
2031. At ECP-2015 a layer of loose to medium dense sandy silt and silty sand was encountered
between 6 and 12 feet.

6 LIMITATIONS

This investigation was performed for the exclusive use of HDR Engineering, Inc. for specific
application to Houston Ship Channel Expansion Channel Improvement Project in Harris,
Chambers and Galveston Counties, Texas. HV] Associates, Inc. has endeavored to comply with
generally accepted geotechnical engineering practice common in the local area. HV]J Associates, Inc.
makes no warranty, express or implied. The analyses and recommendations contained in this report
are based on data obtained from subsurface exploration, laboratory testing, the project information
provided to us and our experience with similar soils and site conditions. The methods used indicate
subsurface conditions only at the specific locations where samples were obtained, only at the time
they were obtained, and only to the depths penetrated. Samples cannot be relied on to accurately
reflect the strata variations that usually exist between sampling locations. Should any subsurface
conditions other than those described in our boring logs be encountered, HV] Associates should be
immediately notified so that further investigation and supplemental recommendations can be

provided.

16



ILLUSTRATIONS



Project Site

- "_*.— -

Project Site

i
}
!
) |
i
|
J
!
!

Google Earth / # : ‘ = A
. ' ‘ : | 10 mi |

mege Landsat / Coperrious
0 Gongle
08, US. Navy, NGA), GEBCO

6120 S. Dairy Ashford Road
Houston, Texas 77072-1010
281.933.7388 Ph
281.933.7293 Fax

. 03/02/2020 APPROVED BY: PREPARED BY:
A DA

SITE VICINITY MAP
HOUSTON SHIP CHANNEL
EXPANSION CHANNEL IMPROVEMENT PROJECT




o . !
s s
.4."‘” AT 3
o

-

b

B = ®=Cp 207 (110)

B-1%(50)

—

B-18 (40w

12-59 (60')m

€Ecpr-206A (64)) €Ecpr-205A (60))

Google Earth

& 2020 Gragle

SCALE: 1" = 60’
6201 S. DARY ASHFORD RD.

Approximate Boring Location (By Others for the Current Study) e T 0% oms

sociins s No Plocosss  [DRAWN T PROJ.
BY: . |BY:
. - . NK
< Approximate Boring Location for the Current Study e it

HOUSTON SHIP CHANNEL EXPANSION

< Approximate Boring Location (From the Previous Studies) BAYPORT SHIP CHARNEL T 2IC SITE

PROJECT NO.: FILENAME:
PUTE 24

C:\Project Data\2019\HG1910092.1.1 HSC\HDR\5.4.20\Borehole Layout.dwg

12/19/2017



AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PROJECT NO.:

AutoCAD SHX Text
FILENAME:

AutoCAD SHX Text
MAP LOCATION

AutoCAD SHX Text
TEXAS

AutoCAD SHX Text
6201 S. DAIRY ASHFORD RD.  HOUSTON, TX 77072 PH: 281-933-7388 FAX: 281-933-7293 TEXAS FIRM NO. F-000646

AutoCAD SHX Text
PROJ. CHK:

AutoCAD SHX Text
APPRV. BY:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
5/4/2020

AutoCAD SHX Text
1'' = 60'

AutoCAD SHX Text
AR

AutoCAD SHX Text
NK

AutoCAD SHX Text
MH

AutoCAD SHX Text
BOREHOLE LAYOUT

AutoCAD SHX Text
HOUSTON SHIP CHANNEL EXPANSION

AutoCAD SHX Text
CHANNEL IMPROVEMENT

AutoCAD SHX Text
BAYPORT SHIP CHANNEL

AutoCAD SHX Text
HG1910092.2.1

AutoCAD SHX Text
POB

AutoCAD SHX Text
PLATE 2A

AutoCAD SHX Text
12/19/2017

AutoCAD SHX Text
C:\Project Data\2019\HG1910092.1.1 HSC\HDR\5.4.20\Borehole Layout.dwg


e |

| =]

=

S=Shady=En

)
-

BH- 1070

£

ECP-209 (90" ECP - 2410 (90" ! a_ ; ECP-212 (90"
‘E~2,{'55') v } et R 4"‘ ( )_. ‘5_3{53 ECP - 211 (90) | : .g

r~- T.v_?‘_-'.r;-" : 5 sm o ..‘\‘ S i S d A et b R ~ \‘ 3 _ e 28 s il TR T Sy % _4{ 5']

o e B Tl e e e L e iy, REDa
2 5 o, 5 A g, i
BRI o

AL, AL R S Ll L
w el

®s.17 (40) it RS e S s g SNSLS B-16 (40"

Google Earth

SCALE: 1" = 125’
6201 S. DARY ASHFORD RD.

HOUSTON, TX 77072 .
PH: 281-933-7388 DATE: 5/4/2020
FAX: 281-833-7293

AssociaTes TEXAS FIRM NO. F—000646 DRAWN PROJ. [APPRV.
BY: : |BY:
AR NK MH

<« Approximate Boring Location for the Current Study COREMOLE LAYOUT

HOUSTON SHIP CHANNEL EXPANSION

. . . . . CHANNEL IMPROVEMENT
<" Approximate Boring Location (From the Previous Studies) BAYPORT SHIP CHANNEL - EAST OF SJC

PROJECT NO.: FILENAME:
PUTE 28

C:\Project Data\2019\HG1910092.1.1 HSC\HDR\5.4.20\Borehole Layout.dwg

12/19/2017



AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PROJECT NO.:

AutoCAD SHX Text
FILENAME:

AutoCAD SHX Text
MAP LOCATION

AutoCAD SHX Text
TEXAS

AutoCAD SHX Text
6201 S. DAIRY ASHFORD RD.  HOUSTON, TX 77072 PH: 281-933-7388 FAX: 281-933-7293 TEXAS FIRM NO. F-000646

AutoCAD SHX Text
PROJ. CHK:

AutoCAD SHX Text
APPRV. BY:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
5/4/2020

AutoCAD SHX Text
1'' = 125'

AutoCAD SHX Text
AR

AutoCAD SHX Text
NK

AutoCAD SHX Text
MH

AutoCAD SHX Text
BOREHOLE LAYOUT

AutoCAD SHX Text
HOUSTON SHIP CHANNEL EXPANSION

AutoCAD SHX Text
CHANNEL IMPROVEMENT

AutoCAD SHX Text
BAYPORT SHIP CHANNEL

AutoCAD SHX Text
HG1910092.2.1

AutoCAD SHX Text
POB

AutoCAD SHX Text
PLATE 2B

AutoCAD SHX Text
12/19/2017

AutoCAD SHX Text
C:\Project Data\2019\HG1910092.1.1 HSC\HDR\5.4.20\Borehole Layout.dwg


ENEShady-=n ] _ B

8

=]

ey,

Rark_L

S-Shady-En

]
B-6 (55
ECP - 215 (90)% 2
ECR.-:214 (90'3"

e T -;J.;-,_-rl:i_'_ :
o e

a. 8.5 (55
ECRAL% 20, e
45.15 (40)

12-60 (60" fi2-61 (60)

é Lnrse-Br

TFarponsl=n

P

\

fecr-217(90)

262 (60)

C:\Project Data\2019\HG1910092.1.1 HSC\HDR\5.4.20\Borehole Layout.dwg

12/19/2017

<« Approximate Boring Location for the Current Study

<" Approximate Boring Location (From the Previous Studies)

SCALE: 1" = 150’

6201 S. DAIRY ASHFORD RD.
HOUSTON, TX 77072 .
PH: 281-933-7388 DATE: 5/4/2020
FAX: 281-933-7293 -
AssoCIaTEs TEXAS FIRM NO. F—000646 DRAWN PROJ. [APPRV.
BY: :
AR MH

CHK: |BY
NK

BOREHOLE LAYOUT
HOUSTON SHIP CHANNEL EXPANSION
CHANNEL IMPROVEMENT
BAYPORT SHIP CHANNEL - EAST OF SJC

PROJECT NO.: FILENAME:
PUTE 20



AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PROJECT NO.:

AutoCAD SHX Text
FILENAME:

AutoCAD SHX Text
MAP LOCATION

AutoCAD SHX Text
TEXAS

AutoCAD SHX Text
6201 S. DAIRY ASHFORD RD.  HOUSTON, TX 77072 PH: 281-933-7388 FAX: 281-933-7293 TEXAS FIRM NO. F-000646

AutoCAD SHX Text
PROJ. CHK:

AutoCAD SHX Text
APPRV. BY:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
5/4/2020

AutoCAD SHX Text
1'' = 150'

AutoCAD SHX Text
AR

AutoCAD SHX Text
NK

AutoCAD SHX Text
MH

AutoCAD SHX Text
BOREHOLE LAYOUT

AutoCAD SHX Text
HOUSTON SHIP CHANNEL EXPANSION

AutoCAD SHX Text
CHANNEL IMPROVEMENT

AutoCAD SHX Text
BAYPORT SHIP CHANNEL

AutoCAD SHX Text
HG1910092.2.1

AutoCAD SHX Text
POB

AutoCAD SHX Text
PLATE 2C

AutoCAD SHX Text
12/19/2017

AutoCAD SHX Text
C:\Project Data\2019\HG1910092.1.1 HSC\HDR\5.4.20\Borehole Layout.dwg


-'_.E‘I

™ |
Barracudaslns

i
Marhin-l=m

uFIYEI0E

?

BHQI;(’? 0)

= .

T T g

i P 2 e Yo

ECP - 220 (90') @ . - f
4 5 (s5fECP-219 (90) % (90) €59 (55 ECP - 221 (907

4EcP-218(90) | : e

11 40)

®8.13 (40) B-12 (40))

@ oo
12.63 (60') &12.64 (60) &i2.65 (60)

Soogle Earth

12020 Google

SCALE: 1” 150’

6201 S. DAIRY ASHFORD RD.

HOUSTON, TX 77072 .

PH: 281-933-7388 DATE: 5/4/2020

FAX: 281-833-7293 - S—
ASSOCIATES TEXAS FIRM NO. F—000646 Od. A .

CHK: |BY:
<« Approximate Boring Location for the Current Study COREMOLE LAYOUT

NK MH
HOUSTON SHIP CHANNEL EXPANSION

. . . . . CHANNEL IMPROVEMENT
<" Approximate Boring Location (From the Previous Studies) BAYPORT SHIP CHANNEL - EAST OF SJC

PROJECT NO.: FILENAME:
PUTE 20

C:\Project Data\2019\HG1910092.1.1 HSC\HDR\5.4.20\Borehole Layout.dwg

12/19/2017



AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PROJECT NO.:

AutoCAD SHX Text
FILENAME:

AutoCAD SHX Text
MAP LOCATION

AutoCAD SHX Text
TEXAS

AutoCAD SHX Text
6201 S. DAIRY ASHFORD RD.  HOUSTON, TX 77072 PH: 281-933-7388 FAX: 281-933-7293 TEXAS FIRM NO. F-000646

AutoCAD SHX Text
PROJ. CHK:

AutoCAD SHX Text
APPRV. BY:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
5/4/2020

AutoCAD SHX Text
1'' = 150'

AutoCAD SHX Text
AR

AutoCAD SHX Text
NK

AutoCAD SHX Text
MH

AutoCAD SHX Text
BOREHOLE LAYOUT

AutoCAD SHX Text
HOUSTON SHIP CHANNEL EXPANSION

AutoCAD SHX Text
CHANNEL IMPROVEMENT

AutoCAD SHX Text
BAYPORT SHIP CHANNEL

AutoCAD SHX Text
HG1910092.2.1

AutoCAD SHX Text
POB

AutoCAD SHX Text
PLATE 2D

AutoCAD SHX Text
12/19/2017

AutoCAD SHX Text
C:\Project Data\2019\HG1910092.1.1 HSC\HDR\5.4.20\Borehole Layout.dwg


.‘rra“‘i", \
: ~.%‘.
4ecp312 (170)
e 0 e RN ; v T:‘: .;‘ "“ A ¢ ‘ | ‘ > "
PR L 22 : ECP-311 (130} : i €Ececi 60) @
» . ) ,‘ﬁ)'

130Ty = e es S=e4%(100")
s g " = ﬁ;ﬁgﬁcs {CONBECRISIS 170')

oy > ¢ a 2y ¥
“ et

S e ; a_ ;
SECP:300 (1/30;) e ST L LECR:3141(170))
45 | L-024100) i MECPZC27(60)

i e - ; L‘ ? : : |
P03(100’) L 08 (100)

bR

<6

?-01 (100) RE3NBSH(130)

i . S 4504 (80)

e

g

: #-06 (100?) ot

49-05 (100}

/8-02 (80))

~__%s-:01(80)

S1050]0)

Google Earth
82020 Google

SCALE: 1" = 250
6201 S. DAIRY ASHFORD RD.
HOUSTON. T2 DATE: 5/4/2020

« Approximate Boring Location for the Current Study WAIER o oo SN PROTTAPPRY:
BY: : BY:
MH

Approximate PCPT/VST Location for the Current Study BOREHOLE LAYOUT

HOUSTON SHIP CHANNEL EXPANSION

A . . . . . CHANNEL IMPROVEMENT
w' Approximate Boring Location (From the Previous Studies) BARBOURS CUT SHIP CHANNEL- SPILMANS ISLAND

PROJECT NO.: FILENAME:
PUTE 26

C:\Project Data\2019\HSC\HDR\HDR\5.4.20\Borehole Layout.dwg

12/19/2017




€=cr-307A (46)

e €& 308A (32)

BeRie (150),

L]

'
L '.‘I'. L4
¥

4 i~
|

\'.-'.

! ol 8
T <4 .
pl '

_ 4

6201 S. DAIRY ASHFORD RD.
Approximate Boring Location (By Others for the Current Study) Em e )

TEXAS FIRM NO. F—000646 DRAWN PROJ. ""'
<« Approximate Boring Location for the Current Study SOREOLE LAVOUT
HOUSTON SHIP CHANNEL EXPANSION

<« Approximate Boring Location (From the Previous Studies) BARBOU DS o EROVEMENT

PROJECT NO.: FILENAME:
PUTE 2F

C:\Project Data\2019\HG1910092.1.1 HSC\HDR\5.4.20\Borehole Layout.dwg

12/19/2017



AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PROJECT NO.:

AutoCAD SHX Text
FILENAME:

AutoCAD SHX Text
MAP LOCATION

AutoCAD SHX Text
TEXAS

AutoCAD SHX Text
6201 S. DAIRY ASHFORD RD.  HOUSTON, TX 77072 PH: 281-933-7388 FAX: 281-933-7293 TEXAS FIRM NO. F-000646

AutoCAD SHX Text
PROJ. CHK:

AutoCAD SHX Text
APPRV. BY:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
5/4/2020

AutoCAD SHX Text
1'' = 100'

AutoCAD SHX Text
AR

AutoCAD SHX Text
NK

AutoCAD SHX Text
MH

AutoCAD SHX Text
BOREHOLE LAYOUT

AutoCAD SHX Text
HOUSTON SHIP CHANNEL EXPANSION

AutoCAD SHX Text
CHANNEL IMPROVEMENT

AutoCAD SHX Text
BARBOURS CUT CHANNEL - SITE 1

AutoCAD SHX Text
HG1910092.2.1

AutoCAD SHX Text
POB

AutoCAD SHX Text
PLATE 2F

AutoCAD SHX Text
12/19/2017

AutoCAD SHX Text
C:\Project Data\2019\HG1910092.1.1 HSC\HDR\5.4.20\Borehole Layout.dwg


€EcP-304B (52)

T

ECP-320_(100' )%=
W )5 :

E;p..gziq '{lﬂﬂ]ei}«

Google Earth

& 2020 songls

SCALE: 1 = 100’
6201 S. DARY ASHFORD RD.
7072

Approximate Boring Location (By Others for the Current Study) o mioss e |DATE: 5/4/2020

AssociaTes TEXAS FIRM NO. F-000646 DRAWN PROJ. [APPRV.
BY: . |BY:
AR NK MH

<« Approximate Boring Location for the Current Study COREMOLE LAYOUT
HOUSTON SHIP CHANNEL EXPANSION
CHANNEL IMPROVEMENT
BARBOURS CUT CHANNEL — SITE 2

PROJECT NO.: FILENAME:
PUTE 26

C:\Project Data\2019\HG1910092.1.1 HSC\HDR\5.4.20\Borehole Layout.dwg

12/19/2017



AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PROJECT NO.:

AutoCAD SHX Text
FILENAME:

AutoCAD SHX Text
MAP LOCATION

AutoCAD SHX Text
TEXAS

AutoCAD SHX Text
6201 S. DAIRY ASHFORD RD.  HOUSTON, TX 77072 PH: 281-933-7388 FAX: 281-933-7293 TEXAS FIRM NO. F-000646

AutoCAD SHX Text
PROJ. CHK:

AutoCAD SHX Text
APPRV. BY:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
5/4/2020

AutoCAD SHX Text
1'' = 100'

AutoCAD SHX Text
AR

AutoCAD SHX Text
NK

AutoCAD SHX Text
MH

AutoCAD SHX Text
BOREHOLE LAYOUT

AutoCAD SHX Text
HOUSTON SHIP CHANNEL EXPANSION

AutoCAD SHX Text
CHANNEL IMPROVEMENT

AutoCAD SHX Text
BARBOURS CUT CHANNEL - SITE 2

AutoCAD SHX Text
HG1910092.2.1

AutoCAD SHX Text
POB

AutoCAD SHX Text
PLATE 2G

AutoCAD SHX Text
12/19/2017

AutoCAD SHX Text
C:\Project Data\2019\HG1910092.1.1 HSC\HDR\5.4.20\Borehole Layout.dwg


z z z \&o/ ' z Z %
W @ @ = @
3 g 3 3 g = ——~—
—_ o T 5
S S 8 g g g 2 NOTE:
=3 S 1S 8 8 UNDERGROUND UTILITY LINES IN UTILITY LINE CORRIDOR
@ s INCLUDE HIGH PRESSURE GAS PIPELINES.
% ©
: )
N/ . CPT CONE PENETRATIONS
7 T // |
E2 CLI NTON PLACEMENT AREA BORI NGS . : | HORZONTAL DATUM: TEXAS SOUTH-CENTRAL ZONE, NADE3, U. . SURVEY FEET PORT OF HOUSTON
[ URF MPLE
T : CPT NO NORTHING EASTING s - ACE con TION AUTHORITY
N 3166000.00 . B . ELEVATION DEFTH
e HORIZONTAL DATUM: TEXAS SOUTH-CENTRAL ZONE, NAD 83, U.S. SURVEY FEET o0 T ( CONSULTANT: A
- ECP-EC-CO1 | 13,842,007.50 3,165,829.78 28.04 41
| BORING NO. NORTHING EASTING COMPLETION DEPTH DEPTH OF WATER SURFACE ELEVATION = -
2 = ECP-EC-C0Z | 13.842,056.40 3,164.162.18 29.11 41
ECP-2001 13841411.43 3163472.28 40 FT 14 FT 29.79 FT - S Z
s ECP-2002 1384114795 | 3163951.67 40 FT 12 FT 29.44 FT A . I R ECPECCE | 1584167710 3.164.189.63 2.7 4
ECP-2003 1384158929 | 3163910.99 40 FT 6 FT 26.35 FT - 4/ ! ECP-ECCOS | 15.841,617.69 3,165,815.77 2594 16
O E - - - - -
ECP-2004 13841359.77 3164315.21 40 FT TFT 29.61FT 57| ECP-ECCO5 | 1384123509 5,163,908.64 2870 16
ECP-2005 13840476.58 3164380.72 40 FT 4FT 29.63 FT ECP-EC-CO6 | 15.841,277.75 5,163,559.02 50.20 16
ECP-2006 13839650.04 3164322.71 40 FT 7FT 27.34 FT 5 \% \ : ECP-EC-CO7 | 15,840,925.50 5,165,785.29 29.86 16
ECP-2007 13838781.18 3164456.55 40 FT 10 FT 34.36 FT ¥ ECP-EC-COB | 13.840,867.67 3,163.571.28 29.47 16
ECP-2008 13838432.35 3163980.99 40 FT 3FT 30.08 FT &7 0NN o, ECP-EC-C09 | 13.840.475.15 3,163,583.92 30.49 16 9 )
O ECP-2009 13839217.33 3164066.81 40 FT 3FT 29.62 FT ] ‘ ECPEC-CI0 | 13,84027215 5,163,606.34 30,07 16 SEAL 2
ECP-2010 13838730.37 3163632.74 40 FT 4FT 32.18 FT Y ; - - e -
ECP-2011 13839559.39 | 3163579.57 40 FT 6FT 30.55 FT ' ‘ SoRECEl | DOt e =27 = This document is released for
) ) ) é ’ ECP-EC-C12 13,839, 865.38 3,163,628.97 2076 16 the purpose of interim review
ECP-2012 13840239.16 3163975.67 40 FT 7FT 30.36 FT A O - ECPEC-C13 | 13.839,672.96 5,163,641.52 50.77 16 under the authority of
2 ECP-2013 13840558.01 3163520.94 40FT 3FT 30.56 FT ) — — GARLAND PENNISON, P.E.,
DK ECP-EC-Cl4 | 13,839,546.16 3,163.661.57 29.45 16 *eexrx 08/15/20. It is not to be
/ Q : used for construction, bidding,
2 1% N g‘J o . ECP-EC-C15 | 13,859,001.61 3,163,694.90 50.14 16 or permit purposes.
e > T
/ q M o ! ! . ECP-EC-C16 13,838,724.06 3,165,662.57 29.79 16 L 65% REVIEW )
o 0 N ~ o ' ECPEC-C1T | 13,838,643.22 5.163.750.90 28.54 16 - N
£ ﬁo & ECP-EC-C18 | 13.838562.00 3,163,829.71 29.62 16
N 3165000. E 4
s o b &L 8 ~ ECP-EC-C19 | 1385849927 3,164,025.40 34.60 16
o= .
- <) AR % b g 2 ECP-EC-C20 | 13.838,577.32 3,164.302.27 34.42 16
% f ' 0 T i ECP-EC-C21 | 1383808422 3,164.307.09 2755 16
< 2 - 8 B = E|
@ b . Eal & ECP-EC-C22 13,859,143.85 3,164.382.42 25.51 16
§ £ 2o AL . ECP-EC-C23 | 15.830,564.92 3,164.356.24 27.59 16 L )
= E—it=— 5 N -2 i LN 316
)j;_e,ﬂia_ﬁg' '.{‘L/ HHGG Hb, |—I|éé,1 H(Li\.:i ":1‘53 H{L—KJ HH(S‘ H(:'HGL:; HHL_-,G H{HG HHG HG :' :’;‘(_—;G {HG HG H{Lhuu HH(:G H{HF?b H(Li(z: .t—'\_-,G R]'_\',C:/ T =le I:J H%E‘HU\J_{;: :T\J /\GV%;}, = R/W HF(E iV R/W _ ECP‘EC"CZ'" 13‘,339,5‘4.2&} 3‘,164,34416 233‘} 16 (PRO\JECT TITLE: )
— = —) —— = — = —et — = HE= sR/W = ' Pl —"— el ———= === ‘R — -
% L S I [ N N Ho HG e ¢ o B = ECP-EC-C25 | 13,859,753.19 3,164,324.68 28.45 16 HOUSTON SHIP
8! HG HG HG HG HG He—H G=re=—"—7HG"FG HG e HG HG HG ! LS A he MG G Hd
O —Hs HG HG He K o HG u] G LG \- Lo n ! e IU\/_\ 4t 5" I He—L H‘ H G—LHF - - - P
Vo o o ° e °® e © © X 8 © e pHe—Re— g oz He—X % E ECP-EC-C26 | 13.840,127.54 3,164.312.61 30.39 16 CHANNEL (HSC)
WO / - e HG HG HG HG HG HG G HG HG G HG H HG HG HG |
—HG HG HG Se—— = G HG ——Ho —=—HG —=—HG —=—HG e T e=HG, o=HG G N " — ‘o | ECP-EC-C2Z7 15,840,449.01 3,164.5355.04 2912 16
5 ——;&W_HP_HFHP LI e B e | =T G
G E—T Z H /\ [E et 1 e 1. -
H———H . = VA AGS e G RES - FG © ee - e e ; oy " Yo e p i ECP-EC-C28 | 13,840,548.42 5,164,276.82 29.15 16 EXPANSION
< c HG— H HYgto= HO—rG He—Fm ep—c y—IC U,ge G HC—p5 HG—Fg —HG—"G EG—TG e UT|L|TY CORR|DOR Ot
= G Jome Comr-HS——comm=HS COmm— CoMm———' = S e et riG—— ST reT L . - dr°d] | P#S | ECP-EC-C29 | 13,840,755.58 5,164,270.14 29.31 16 CHANNEL
= L =l HG HG HG -
; Ro————He——5L HG et i,HG = ——— S — " — A B A © ECP-EC-C30 | 13,840,969.71 3,164,255.71 29.34 16 IMPROVEMENT
I HG e e c I %G L |03 —iiie it T g Mg pf IT=S——
S — R —— =i S R s 5 e T e — - = ECP-2005 (40) - : : = e 3 et | ECPECC31 | 13,841,169.91 5,164,256.78 29.16 16 PROJECT (ECIP)
—rx e )7,( TIPS R/IW 2 o ==t R /W2 % >TG 3 -t ST R7W - : EN L=eR/W - 3 3 - LZRIW R 4 —R/Wi o —— i % '
s A Ho ECP-2004 (40) . ECP-EC-C27 ECP-EC-C25 ECP-EC-C21 f JoO| ¢
R - — 3 ;/? ECP-EC-C31 _Ecp_gc-C30 —ECP-EC-C29 | ECP'.EC'SEE ECP-EC-C24 L \ ‘9 ]
° « . - (>) o!
45+0057 . . . I ,4/_ 00 - > . B0 > 7
: =t === == ===== = == = I SHEET TITLE:
_ ) L Z <=¢c UW\'D T e oot} ECP-2007 (40') S -
. Y . . - 4 . N < R=ray
b ; o : > =P AN—ECPEC-C28; - :ﬂ>9 ECPEC-c2s/JEoPEC R4l ) EF 2 SEGMENT 4
WETLANDS . e _ : : T - - = ECP- 2006 (40) — S S i AN BOGGY BAYOU TO
N 316400 | : - . n&%ﬁ. QO Q - I S : ' \m \:‘\,\/Q . = =
0.00 ) - - T ~ r < ) PROPOSED KEYWAY /e ECP-EC-C20- @ S HUNTING BAYOU
h : «"-éa . M orB ~ © % - - ¥ A ' k 1135
¢ GALENA PARK 1.S.D. i £ o5 ECP-2003 (40') 'ECP-2002 (40') .. o™ o s = Al s -_‘;b 2 ECP-2009 (40") 3 7 : S & TURNING BASIN
§/3 AGRICULTURAL CENT}E)T e ) o@ ECP 2012 (40) ﬁl. . oS0 g E2 CLINTON DMPA
> ’ gs. @ prat ¥e. “ - - T ) v | —
o) g | §f o 5 > ) ECP-EC-C01 Q o ‘4 ) -0 _ ‘%ﬁ Py p ECP-EC-C194 a )
2f T 3% L3 N : _ X - ~ Eéus\,y ST RS, 9 “ T OVERALL SITE
z gt O y % - e o @[ Mway—ECP-EC-C05 * . R - . o as K - ' ﬂ?_’
=z “BxIsTING v 2 o G {R7 I ,'_;-«6"':'". . ~ECP-EC-CO7 <3 sy “ 5O - . o ECP-2008 (40') dil N 3164000.00 PLAN, BORING
T WETLANDS = TR CECP-EC-CO4 - N €5 Voo - c§ & : g £ : 2008 (40— AND CPT LAYOUT
i $ = ) = IR .-8 l )\ Fiec T £ > , = PROPOSED KEYWAY ECP-EC-CT8A
Y [ 1 ¢ i . - N oo Q — — = % I
. Ll ) e A a e . % - \ , { ‘\( I
= g { S X, g f—-vf’\-'h ECP-EC-C10 3 P R . ) j E A, s 3 [
J ot o, S ~ - . EC.CE = ECP-EC-C17 |
% N (@ N e A Lij _ })'{(ECP -EC-C09 e (‘“ ECP-EC-C11 _ECP-EC-C13 & ECP-EC-C15 4 21 - J
. = R - .-.'- * ~ o . P "\7
. EXISTING g e TECP-EC-C08 w . JECPE \ ~ /g@ W LI 3 | REV|DATE|  DESCRIPTION
9, . OIL & GAS 4 ECP-2001 40') 2 A |8/15/20| 65% SUBMITTAL
: s EXPLORATION PAD| | FEIS - P 20400 o S 2 500 G ] A B ! o
e o R} / - ” = o s | i i _ECP-EC-C14 ! 'S
U s
| RIW s e =k = ' ECP-2013 (40') : = ECP-2011 (40') ECP-2010 (40') T I
Y P—  _ RW — P HOLLAND AVENUE - 5 Radii —— = ‘
: = ] = . —_——— i .
— = s A . . ﬁl §
o N - B o o i
|
b !
T s
3
[&]
N 3163000.00 ;
|
O] |
- s
§ DESIGNER: G.PENNISON
) | CADD: J.DELEON
|
: . CHECKER: G.PENNISON
; OVERALL SITE PLAN, BORING AND CPT LAYOUT 5 ns
2N 3163000.00 DATE: 08/15,/2020
wo_ ] ] ' }
SCALE: 1" = 200 200 400 | SCALE. S NOTED
o L (DRAWING NO. )
o z =
S = S S 8 = C90-D13-P11-008
S S S S | =
I = S S & | © SHEET NO. REV. NO.
v g = = 3 | o
! 3 2 3 & 3 C-100 A
= = = z & Z - J

PLATE 2H

65% REVIEW



araavi
Placed Image


U.S. Army Corps
of Engineers
Galveston District

e N
=
<
a
z
o
=
a
s

4 T 2
r L " a
T iE EOPI?ENTERP‘IIQISE 4,
Ny it s X
x
. 3
<
EJ
g
z |2

LR

= o

[a} E ]

w |0 |E

AN

2 |o |0

05 B

s @ |o

o % |la @ —

w o t:

z |12 |x |E

o 2 |10 |2 |4

2z 18BN

o |6 |© (@ |[@

D,
<]
>
<
ECP-202 & rvz
L w we
5 2. o 2
= o028 *EE
zz &R
OEENS
w®@Zx
cook
£33
[
oOnoOn
Quiwuw
>co>
CP-2021] 383
Sx38%
TOoNO
<
a
p=}
_ 1
—

P - Cp_)()p - Cp 0020 CP-202(mss CP-2019%% CP-2018 CP-2017%

PORT OF HOUSTON, TEXAS
PROJECT 11 CHANNEL DEVELOPMENT
SEGMENT 4 BOGGY BAYOU TO SIMS BAYOU
BELTWAY 8 DMPA

TEXAS DEEPWATER PARTNERS ! T j . ] P R E L I M I N A RY

OVERALL SITE PLAN THIS DOCUMENT IS RELEASED FOR THE PURPOSE OF
INTERIM REVIEW AND IS NOT INTENDED TO BE USED FOR
CONSTRUCTION, BIDDING OR JRPOSES.
. 1% = 400° ' SHEET ID
SCALE: 1" = 400 ENGINEER -
LICENSE NUMBER:
DATE: 03 /**/ 2020

SOLICITATION NO.
WOT2HYXXXXX | ~———

%PRODUCTION DATA 1% ' PLATE 2I 35% MAR 2020

%PRODUCTION DATA 2% %PRODUCTION DATA 3% %PRODUCTION DATA 4%




APPENDIX A
BORING LOG AND KEY TO TERMS & SYMBOLS



BAYPORT SHIP CHANNEL-
SAN JACINTO COLLEGE



COH HG1910092.1.1 - HSC SEGMENT 2.GPJ  11/12/20

PAGE 1 OF 1

LOG OF BORING ECP- 205A

PROJECT: HSC Expansion-BSC- San Jacinto College
LOCATION: N: 13792269.87; E: 3233162.81
DEPTH OF WATER:43.0 FT

STATION:
SURFACE ELEVATION: -41.04 FT

N/A

PROJECT NO.: HG1910092.1.1

COMPLETION DEPTH: 60 FT
OFFSET: N/A
DATE: 12/15/2019

= R X UNDRAINED SHEAR STRENGTH,
okl 2 E e | o TSF
= SAMPLER: Shelby Tube/Split Spoon wo|Z2u| ol X | | X
w — 2 ; Q Az @ W > E | E & | O HAND PENETROMETER
5 ; g‘ @ DRY AUGER: N/A TO NA FT <0 & o g w2 % % % E @ UNCONFINED COMPRESSION
b= E =Sz z Lo E § EQ|2E| 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
@ W | 5[5 WETROTARY: 0 To 60 FT|BEEZ|ES| 5 (25 3|52 TRIAXIAL COMPRESSION
o ) wg 22| % °1¢] g 7 A TORVANE
v 0 DESCRIPTION OF MATERIAL ge o o & T 0.2 0.4 06 0.8 1.0
) /8 Firm to very stiff, reddish brown and SNVG ENTETESURN SO
7/ dray, SANDY LEAN CLAY (CL) :
45 - -w/ sand seams at 2'-4' 51.2 21 31| 16|15
83 | 40
20
-50 7o 17 | 29| 15| 14
55 103 | 23 :
Loose to medium dense, brown, SAND 7 |52 24
WITH SILT (SP_SM) = =T ..........................
-60 15 a4l | | | .........................
-65 13 21 §
.70 Loose to medium dense, brown, SAND 14 o9 L PR
(SP) :
-75 -w/ shells at 33'-35' 7 36
-80 Firm to very stiff, gray and brown, | | | | | | | | i O .......................
SANDY LEAN CLAY (CL) -
-85 -w/ sand pockets at 43'-45' 113 | 19 | 32| 22| 10
-90 -w/ sand pockets at 48'-50'
-95 -w/ sand seams at 53'-55' 17 | 16 1 ;
100 “w/ sand seams at 58-60" ol || i 1)5
Remarks: Mudline was encountered at 43.0' below the water level during drilling operations.
Drilled By:Fugro Logged By:EE HVJ ASSOCIateS! Inc. PLATE A-1



COH HG1910092.1.1 - HSC SEGMENT 2.GPJ  11/12/20

PAGE 1 OF 1

LOG OF BORING ECP- 206A

PROJECT: HSC Expansion-BSC- San Jacinto College
LOCATION: N: 13792248.52; E: 3232700.13

DEPTH OF WATER:38.6 FT
STATION: N/A
SURFACE ELEVATION: -38.29 FT

PROJECT NO.: HG1910092.1.1

COMPLETION DEPTH: 64 FT
OFFSET: N/A
DATE: 12/16/2019

[ 10} - X UNDRAINED SHEAR STRENGTH,
' w5 = o | ® ; TSF
= SAMPLER: Shelby Tube/Split Spoon wo|Z2u| | X[ L X
w — agFQla>| o w| | £ | & | O HAND PENETROMETER
Z I 2 o Xz 2 wl g el |5 |2
o) £ | 0w DRY AUGER: N/A TO NA FT <0 ClEo| zu 2z % = | £ | @ UNCONFINED COMPRESSION
b= e 2 g z '23) E8| E Q QE 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
& |4 |& 5| WETROTARY: 0 o e FT |SEZ|ES| 37285 |5 | Q| TRANACOMPRESSION
o s o Ul 22| = O1 €| S|4 | A ToRVANE
i <
v 0 DESCRIPTION OF MATERIAL ge o o & 7 0.2 04 06 08 1.0
B Firm to stiff, reddish brown, LEAN Qi
| ’ ! 27 | 28| 15|13 :
-40 CLAY WITH SAND (CL) :
- -w/ calcareous nodules at 2'-4' 73.1 22 | 47| 19
45 13 20
10 120 | 18
50 -w/ calcareous nodules at 10'-12' 776 24 | 27| 14| 13
109 | 21
Very loose to loose, brown, SILTY
! ! WOH [14.1 25
SAND (SM) TR ] e
7
Medium dense, brown, SAND (SP) 17 20 P PE SYRER SPITE
25 23
15 29 22 ...... ...... ...... ......
Loose to medium dense, brown, SAND 4 19
WITH SILT (SP-SM)
17 (10.7 19
15 23
16 | 6.6 21
18 23 \ ...... ...... ...... \ ......
Medium dense, brown, SILTY SAND 2 197 19
(SM)
-/ gravel at 62'-64' 11 12 FDIU IR N SR SRS S

Remarks: Mudline was encountered at 38.6' below the water level during drilling operations.

Drilled By:Fugro Logged By: EE/NL

HVJ Associates, Inc.

PLATE A-2



COH HG1910092.2.1 - BSC SAN JACINTO SITE -NEW AND OLD.GPJ  4/16/20

PAGE 1 OF 2

LOG OF BORING ECP-207

PROJECT: HSC Expansion-BSC- San Jacinto College
LOCATION: N: 13792461.34; E: 3232565.42
DEPTH OF WATER:16 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 110 FT

OFFSET: N/A
SURFACE ELEVATION: 5.18 FT DATE: 1/24/2020
|c7;|_ I0) = . o\ci UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon ww S UZ)LLI 5 < 2 =% TSF
= E = E SL| g a o & o = g =) O HAND PENETROMETER
o) £ |9 |u DRY AUGER: 0 TO 18 FT <Oof 5| =z 2z % = | £ | @ UNCONFINED COMPRESSION
b= e 2z <Z):LT: N A= QloE | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
i Wl 2| WETROTARY: 18 TO 10 FT ggg wsl 3 25 3|88 TRIAXIAL COMPRESSION
d n % 9 % > E O 5 ﬁ 2 /\ TORVANE
0 DESCRIPTION OF MATERIAL aea o & 7 05 10 15 20 25
°> /7 stiff to very stiff, dark gray and brown, 29 SO
FAT CLAY (CH) L
5 o
0 94.2 26 | 73| 28|45 o
-w/ calcareous nodules at 6'-8' o la0l | | | @ i
5 |0 O
23 O
15 A
v 10 — 86.5| 100 | 25 | 79| 33 | 46 B
) Stiff, reddish brown, SILTY CLAY Lo
(CL-ML) 98.0 29 | 28| 23
20 10
-15 —
/ Firm to very stiff, reddish brown, FAT
0 1B CLAY (CH) 98.7| 96 | 29 | 82| 35
30 994 25 | 71| 31
-25 —
35 27
-30 —
7B Very stiff, reddish brown, SANDY
35 |20 / LEAN CLAY (CL) 53.6 19 | 33| 20
/ -w/ calcareous nodules at 38'-40'
7 ]
Medium dense to dense, reddish
brown, SILTY CLAYEY SAND (sc-sm) | 11 [333 2126|2115
22 23
26 |16.8 25
36 21

Remarks: Groundwater was encountered at 16 feet below ground surface during the field operations.

Drilled By:CH

Logged By: MB

HVJ Associates, Inc.

PLATE A-3



COH HG1910092.2.1 - BSC SAN JACINTO SITE -NEW AND OLD.GPJ  4/16/20

PAGE 2 OF 2

LOG OF BORING ECP-207

PROJECT: HSC Expansion-BSC- San Jacinto College
LOCATION: N: 13792461.34; E: 3232565.42
DEPTH OF WATER:16 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 110 FT

OFFSET: N/A
SURFACE ELEVATION: 518 FT DATE: 1/24/2020
=l o - o | | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol X=X TSF
w — akFQ @a>1 9 w| | £ | & | O HAND PENETROMETER
pd TR = | LKZD: <E w (R = = zZle
o - 8 u DRY AUGER: 0 TO 18 FT gg,_u an| = EE 2|3 |3 UNCONFINED COMPRESSION
b= E =Sz <Z):LT: N A= QleE| 3 | © | £ | B UNCONSOLIDATED-UNDRAINED
i W |5 |X WETROTARY: 18 TO 110 FT EEZ| U sl 3 Q815 |5 1¢ TRIAXIAL COMPRESSION
o s w%g £S| ¢ O1 €| S|4 | A ToRVANE
60 DESCRIPTION OF MATERIAL N o & é 05 1.0 15 20 25
w0 T Medium dense to dense, reddish s
brown, SILTY CLAYEY SAND (SC-SM) B PPN SRR IO
[Continued...]
65 Medium dense to very dense, gray and 22 |11.9 24
60 — brown, SAND WITH SILT (SP-SM)
70 37 26
-65 —
75 50 |56 20
-70 —
80 96 19
-75 —
85 42 | 7.2 21
-80 —
Dense to very dense, SILT WITH
90 SAND (ML) y 38 [715 26
-85 —
o5 X -w/ gravel and shells at 93'-95 78
-90 —
100 Very stiff, gray, FAT CLAY (CH) 845 | 105 24 | 50| 23| 27
-95 —
105 1|/ Loose, gray, SILTY SAND (SM) 450 19 | 24| 20| 4
-100 —
110 |4 7 |44.0 22 1 22| 20| 2

Remarks: Groundwater was encountered at 16 feet below ground surface during the field operations.

Drilled By:CH

Logged By: MB

HVJ Associates, Inc.

PLATE A-3



COH HG1910092.2.1 - BSC SAN JACINTO SITE -NEW AND OLD.GPJ  4/16/20

PAGE 1 OF 2

LOG OF BORING ECP-208
PROJECT: HSC Expansion-BSC- San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792508.38; E: 3233056.59
DEPTH OF WATER:20 FT COMPLETION DEPTH: 110 FT
OFFSET: N/A
SURFACE ELEVATION: 11.05 FT DATE: 1/23/2020
=l o - 32 | UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon & S A ol ® e X TSF
. - or i 33 8 We | = | £ | @ | O HANDPENETROMETER
5 ; o |2 DRY AUGER: 0 TO 20 FT <0 5| =z EE = Z | Z | @ UNCONFINED COMPRESSION
b= e 2z z Lo E8| E QloE | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
= W & 2 WET ROTARY: 20 TO 110  FT ,_lo_:g ws Z g% 5|5 1]¢ TRIAXIAL COMPRESSION
- o ?Wo 22| % °olgl3 '@ A TORVANE
0 DESCRIPTION OF MATERIAL ge o a & 7 05 10 15 20 25
10 Stiff to very stiff, reddish brown, LEAN 19 : : : :
CLAY (CL) :
-w/ calcareous nodules at 10'-20' 95.7 20 | 35| 20| 15
5 : : :
92 | 30 o
5 Lo
O .......... ...................
10 31 PO
0 101 | 27 Ol
O ...... ...................
15 : N
A
-5 :
24
v 20 107 | 20 | 45| 26 |19 | &
-10 : : :
Medium dense, reddish brown, SILTY T S
SAND (SM) o7 : : : : :
-15
20 |47.6 21
-20 E4E:;
v, Very stiff, reddish brown, FAT CLAY
35 (CH) 991 | 96 | 30 | 67/ 30
-25
5 Firm, reddish brown, LEAN CLAY (CL) 98.9 31 | 35/ 24
-30
7 Sii 1o very ST, reddish brown, FAT B S
a5 7 CLAY (CH) 89.4 | 98 | 27 | 58| 2830 f l C?
-35
w/ calcareous nodules at 48'-50" N o ..........................
-40
Vedium densetovery dense brown | . || || | | i
SILTY SAND (SM) 28 1209 2
-45
60 {1 X 57 25

Remarks: Groundwater was encountered at 20 feet below ground surface during the field operations.

Driled By:CH  Logged By:MB HVJ Associates, Inc. PLATE A4



COH HG1910092.2.1 - BSC SAN JACINTO SITE -NEW AND OLD.GPJ  4/16/20

PAGE 2 OF 2

LOG OF BORING ECP-208
PROJECT: HSC Expansion-BSC- San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792508.38; E: 3233056.59
DEPTH OF WATER:20 FT COMPLETION DEPTH: 110 FT
OFFSET: N/A
SURFACE ELEVATION: 11.05 FT DATE: 1/23/2020
|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
: e ogF@l2>| 0 |wx| = | E | B | O HANDPENETROMETER
Z “ 1314 . $8x| <5 | Y, |S5| 5| 2 | 2 | @ uNCONFINED coMPRESSION
o QX DRY AUGER: 0 TO 2 FT S8u|a2| 2w P21 5|3 |3
e E sz zo g S| ER|2E| & | © | £ | B UNCONSOLIDATED-UNDRAINED
i Wl 2| WETROTARY: 20 TO 10 FT EEg gg z |25 3|88 TRIAXIAL COMPRESSION
d n % 9 5 > E O 5 f 2 A\ TORVANE
60 DESCRIPTION OF MATERIAL gl a o 2 05 10 15 20 25
50 Medium dense to very dense, brown,
SILTY SAND (SM) [Continued...] S T S NN
Very dense, brown, SAND WITH SILT RN S
(SP-SM) 68 |7.6 21
-55
58 22
-60
Dense, gray, SANDY SILT (ML) U SR
-w/ shells at 78'-80' 58 20 S P PP SURE:
-65
80 X 48 |67.7 25
-70
?// Firm to very stiff, bluish gray, SANDY 550 | 107 | 19 | 271 19| 8 (.
85 /M LEAN CLAY (CL) - §
-75 /
90 / 17
-80 /
o5 / -w/ sand seams at 93'-95' 10| 18 | 36| 21 | 15
-85 /
100 / 56.1 19 | 26| 18| 8
-90 /
05/ 20 o
-95 / ;I' :
110 éx 14 |57.7 19 | 33| 19|14

Remarks: Groundwater was encountered at 20 feet below ground surface during the field operations.

Driled By:CH  Logged By:MB HVJ Associates, Inc. PLATE A4



BAYPORT SHIP CHANNEL-
EAST OF SAN JACINTO COLLEGE



COH HG1910092.2.1 - BSC LAND CUT.GPJ  6/8/20

PAGE 1 OF 2

LOG OF BORING ECP-209

PROJECT: HSC Expansion-BSC-East of San Jacinto College
LOCATION: N: 13792610.83; E: 3233612.46
DEPTH OF WATER:18 FT

: N/A

SURFACE ELEVATION: 12.71 FT

STATION

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT
OFFSET: N/A
DATE: 3/27/2020

IJ)"'_ 10} = . X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol B X TSF
w — 2 ; Q Az @ wel 2| E & | O HAND PENETROMETER
5 ; o Bl DRvAUGER O TO 20 FT <0x| &0 = = £1 2 | 2 | Z | @ UNCONFINED COMPRESSION
b= e 2z z o8| ER |2 E| 2| @ | £ | B UNCONSOLIDATED-UNDRAINED
& |Z|%|3 werrotare 2 To w0 fr [EEL|E5| 3 (28|35 |5 | S|  TRAXALCOWPRESSION
o %) uglez| > o % < '@ A TORVANE
[T}
0 DESCRIPTION OF MATERIAL gl a o 2 05 1.0 1.5 2.0 25
7, Stiff to very stiff, dark gray and reddish (D S
brown, FAT CLAY (CH) 88.7 19| 58| 20|38 | i@
10 -w/ roots and calcareous nodules at -
0-2 103 | 23 L0 e
SRS RCE
5 e
10 965 33 79 25 54 O ..........................
O ..... ..........................
0 — 955 95 28 | 70| 29141 | O’ ........................
15 : ﬁ_\
Y
Stiff, reddish brown and gray, LEAN
v .5 — CLAY (CL) 94.9 25 | 48| 24 | 24 PO
= -w/ silt pockets at 16'-18" o
20 10 88.4 e § ...... § .........................
10
Medium dense, reddish brown, SANDY -
) SILT (ML) 68.2 23 | NP|NP[NP | i
15— [T SRR SOUUOE SUUUE SO SO SO
20 | X 22 25 b
20 -l L
7 Stiff, reddish brown, FAT CLAY (CH) : :
35 961 92 31 70 32 38 .3 ..........................
25 o
Stiff to very stiff, reddish brown, LEAN : :
40 CLAY(CL) 913 24 32 17 15 @ ..... .........................
a7 Y OO O SR I
45 % 2 ©

Remarks: Groundwater was encountered at 18 feet below ground surface during the field operations.

Drilled By:CH

Logged By: Edgar

PLATE A-5



COH HG1910092.2.1 - BSC LAND CUT.GPJ  6/8/20

PAGE 2 OF 2

LOG OF BORING ECP-209

PROJECT: HSC Expansion-BSC-East of San Jacinto College
LOCATION: N: 13792610.83; E: 3233612.46
DEPTH OF WATER:18 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 12.71 FT DATE: 3/27/2020
Sl o . ® | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 as | o ws | o | E g O HAND PENETROMETER
Z Lol ez | 2Ll W |ge| S| S |2
o) £ | Q= DRY AUGER: 0 TO 20 FT Loflao| zu | z % = | £ | @ UNCONFINED COMPRESSION
> ElSE z 2 ol e A= Sl Elal|Q £ | B UNCONSOLIDATED-UNDRAINED
i Wl 2| WETROTARY: 20 TO 0 FT PESILS S |26 3|88 TRIAXIAL COMPRESSION
o « w9 €z | % o3 é @ A TORVANE
45 DESCRIPTION OF MATERIAL gl a a T 05 10 15 20 25
Stiff to very stiff, reddish brown, LEAN oo
CLAY (CL) [Continued...]
-35 —
7/ Stiff to very stiff, reddish brown, FAT :
= CLAY (CH) 942! o1 | 31|74l 33lar |~ G- . ..................
07 .
Reddish brown, CLAYEY SAND (SC) B P B A
-w/ sand pockets at 53'-55' 39.3 191231419 O
-45 — ...................
Medium dense to very dense, brown, :
SILTY SAND (SM) 20 |16.9 NP | NP | NP
-50 —
29 ws | | | | ...................
-55 —
48 |15.6 18 InplNeINE .............
0 - gl S
57 20
-65 — ;
Dense, brown, SAND WITH SILT :
(SP-SM) 50 117 18 InplNeINE Fedondi
0 L
Stiff to very stiff, gray, LEAN CLAY o
85 WITH SAND (CL) 77.9 21 | 44| 17 | 27
-w/ oots and woods at 83'-85' :
B4 ...................
-w/ sand pockets at 88'-90' :
% 16 o
Remarks: Groundwater was encountered at 18 feet below ground surface during the field operations.
Drilled By:CH  Logged By: Edgar PLATE A-5



PAGE 1 OF 2

COH HG1910092.2.1 - BSC LAND CUT.GPJ  6/8/20

LOG OF BORING ECP-210
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792629.06; E: 3234053.45
DEPTH OF WATER:18 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 14.09 FT DATE: 3/27/2020
|—'|_ 10} - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
Z “ 1314 . $8x| <5 | Y, |S5| 5| 2 | 2 | @ UNCONFINED COMPRESSION
o QX DRY AUGER: 0 TO 2 FT S8u|a2| 2w P21 5|3 |3
e E sz zo g S| ER|2E| & | © | £ | B UNCONSOLIDATED-UNDRAINED
o w52 werroTAR: 20 To @ FT |SEZIGN| 3 |23|5 |5 | S TRIAXIAL COMPRESSION
% o | % e = °ug Qe > =0 S| S| & | AL TORVANE
0 DESCRIPTION OF MATERIAL N o & é 05 1.0 15 20 25
Stiff to hard, brown and dark gray, N
LEAN CLAY (CL) 86.9 18 | 49| 22 | 27 O
-w/ roots and calcareous nodules at ST
0-2 105 | 22 o e
10 B S ORI SUUPUE SRR
5 . . . . .
18 ©
/ Stlff to very Stlff, reddish brown and ...... ..... O ..................
7/ dark gray, SANDY FAT CLAY (CH) 66.1 211612635 A
5 0 ........... @ .........................
7 o7 | 27 C. ..... ...... ......
7, Stiff, reddish brown and gray, FAT
CLAY(CH) 86.5 24 62 24 | 38 ‘O ...... ...... ,‘ ......
0 775 -w/ ferrous stains at 12'-14' /] A
Very stiff, reddish brown and gray, 92.5 22 | 44| 24 | 20 o
LEAN CLAY (CL) R
-w/ ferrous stains at 14'-18' 21
AVA -w/ calcareous nodules at 14'-16' :
5 -w/ silt seams at 16'-18' 90.2 oal o7l 21l e [ O b
20 Stiff, reddish brown, SILTY CLAY ‘ :
ce-my
Reddish brown, SANDY SILT (ML) LI
-10 25 | -w/ clay seams at 23'-25' 51.5 25 | NP| NP | NP S
It i / | t28'_30' ...... ...... ...... ......
15 ) l w/ clay seams a 29 @t
30 |, : :
7 Stiff to very stiff, reddish brown, FAT N
220 e CLAY (CH) 95.8 02 | 32| 77| 34|43 | i Q’ ...... D
s — Y/ 0 es (G ERIRE IR PRTRPEIRORRY
25 20 26
S Teadish brown. LEAN CLAY (C0) Nt S R
-30 ¢ 96.1 25 (38] 2513 | 08

Remarks: Groundwater was encountered at 18 feet below ground surface during the field operations.

Drilled By:CH  Logged By: Edgar PLATE A-6



COH HG1910092.2.1 - BSC LAND CUT.GPJ  6/8/20

PAGE 2 OF 2

LOG OF BORING ECP-210
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792629.06; E: 3234053.45
DEPTH OF WATER:18 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 14.09 FT DATE: 3/27/2020
|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
z Lol . 2y | U B 1S | 2|2 @
o - 8 u DRY AUGER: 0 TO 20 FT <Di Ofi| oo | 2u (P Zl2|3 s UNCONFINED COMPRESSION
> ElSE z 2 ol e A= Sl E| 2 | Q| E | B UNCONSOLIDATED UNDRAINED
i wo g % WETROTARY: 20 TO 90 FT |BE R 5 |2 gl3le |8 A Iz::\i‘/':’\\‘LECOMPRESS'ON
m z3| Xz | Z I
45 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
Stiff, reddish brown, LEAN CLAY (CL) oo
[Continued...]
7 Stiff to very stiff, reddish brown, FAT o
35 - CLAY WITH SAND (CH) 814! 97 | 26 | 6731136 | i CI ...................
7, Very stiff, reddish brown and gray, FAT

40 p CLAY (CH) 98.7 33| 82| 35a7 | O ...................

w q B e A I B SRR R ...................
45 — w/ sand seams a 100 | 25 om

Gray and brown, CLAYEY SAND (SC)

-w/ ferrous stains and calcareous 47.6 18 1 50| 19| 31
nodules at 63'-65' §
-w/ roots at 68'-70'
45.3 36 | 37| 22|15 :
wwoodat737s L L L U ..........................
Light brown, SILT WITH SAND (ML)
800 26 | NPl NPINR i R S S
Dense, brown and gray, SILTY | | || | | | | I
-70 CLAYEY SAND (SC-SM) 31 |45.0 15125/ 20| 5 §
Stffovery siff gy LEANCLAY | | | | | | | | R ST A
75 50 WITH SAND (CL) 813 | 105 | 22 | 45| 23 | 22 on
Remarks: Groundwater was encountered at 18 feet below ground surface during the field operations.
Drilled By:CH Logged By: Edgar PLATE A-6



PAGE 1 OF 2

COH HG1910092.2.1 - BSC LAND CUT.GPJ  6/8/20

LOG OF BORING ECP-211
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792651.82; E: 3234544.89
DEPTH OF WATER:18 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 13.87 FT DATE: 3/28/2020
|—'|_ 10} - X UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
: e aF@ 8> 0 |w| | £ | B | O HAND PENETROMETER
z [ 1 | xz 2 wi oo = | =S| =z
o) - | o DRY AUGER: O TO 20 FT <0 EIEo| = 2z = | £ | £ | @ UNCONFINED COMPRESSION
E E S Zgo| 581 ER |2 E 2 | © | £ | W UNCONSOLIDATED-UNDRAINED
4 w3 % WET ROTARY: 20 TO 90 FT b E = &5 5 128 g 5 S TRIAXIAL COMPRESSION
o w9 €z | % o3 é @ A TORVANE
0 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
7, Stiff to very stiff, dark gray and reddish S o S
brown, FAT CLAY (CH) 92.8 26 | 70| 25|45
-w/ roots at 0'-2' S
" 103 | 26 o e
- i sand seams at 46’ and 810" A .........................
94.2 24 | 60| 25|35 Y
o
5 — o 95.1 20 | e8| 28 | 40 O ..... ...... ...... ......
wlasl | | | . ...... ...... ......
-w/ sand seams at 12-14' B T T R
0 — L
15 Stiff to very stiff, reddish brown, LEAN LA
CLAY (CL) 86.7 18 | 37| 21|16 —
-w/ silt stones at 14'-18' o
AVA
5 Loose, reddish brown, SILT (ML) : : : : :
% 88.1 22 [NP|NP|NP| i
10 X o lass 23 | ol e e |
25 . . . . . .
e 7 Stoveysifedgsneomn AT 1 | | | | | | | o ........................
30 CLAY (CH) 23 :
-w/ silt seams at 28'-30'
20 — v 995 92 | 321 73| 33| 40 ...... . ...... ......
25 — 0 31l | | IS R ST ST S
o ST Toddish brown SILTY CLAY SR S R
45 (CL-ML) 98.8 26 | 29| 22| 7 1O

Remarks: Groundwater was encountered at 18 feet below ground surface during the field operations.

Drilled By:CH  Logged By: Edgar PLATE A-7
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COH HG1910092.2.1 - BSC LAND CUT.GPJ  6/8/20

LOG OF BORING ECP-211
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792651.82; E: 3234544.89
DEPTH OF WATER:18 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 13.87 FT DATE: 3/28/2020
|c7;|_ I0) = . o\ci UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T S B TSF
w = ok 8 g a o ws | o | E g O HAND PENETROMETER
8 “ |2 |8 DRYAUGER O TO 20 FT 8| <5 | 2. (55| S | 2 | 2 | @ unconFineD compRESSION
= A [ra gy | . = = a=uw LIEg| 5| 3 >
> ElSE z 2 ol e A= Sl E| 2 | Q| E | B UNCONSOLIDATED UNDRAINED
i Wl % WET ROTARY: 20 TO 0 FT b E = wsl 3 28 3 '@ S . Iz:\m; COMPRESSION
d zo|xz z 3 p 2]
45 DESCRIPTION OF MATERIAL N & & é 05 1.0 15 20 25
Stiff, reddish brown, SILTY CLAY .
(CL-ML) [Continued...]
3540 Very stiff, reddish brown, FAT CLAY i mb
e (CH) 99.6 | 95 | 31 | 67| 30|37 S
40 — Stiffto very stiff, reddishbrownand | | | | [ | | | S O B
55 gray, LEAN CLAY WITH SAND (CL) 82.4 24 | 44| 21|23 Sy
45 — E : :
60 115 | 17 oo m
50 — Medium dense to dense, brown, SILTY B T S SR
SAND (SM) 44 R
55 — 48 |25.7 21 | npl NP NP ...... ...... ...... ......
o wi clay seams at 7375 5 S T
_ Stiff, brown and gray, LEAN CLAY (CL) : : : : :
-65 = 95.1 29 | 44| 26| 18 O ...... b RIS
a 7, Stiff, gray, FAT CLAY (CH) P T
-70 o 08.7 79 | 45 | 90| 29 | 61 G ..... e R N
75 O
90 51 o

Remarks: Groundwater was encountered at 18 feet below ground surface during the field operations.

Drilled By:CH  Logged By: Edgar PLATE A-7
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LOG OF BORING ECP-212

PROJECT: HSC Expansion-BSC-East of San Jacinto College
LOCATION: N: 13792686.99; E: 3235020.65

DEPTH OF WATER:17 FT
STATION: N/A
SURFACE ELEVATION: 13.18 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT
OFFSET: N/A
DATE: 3/30/2020

=l o - 32 | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w — akFQ @a>1 9 w| | £ | & | O HAND PENETROMETER
pd TR = | xz < w w | = = =
o - | Q[ DRY AUGER: 0 TO 20 FT SO0 T | 2u|Rz| = | S| £ | @ UNCONFINED COMPRESSION
b= e 2z z fol e gl E QloE | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
i W |5 |X WETROTARY: 20 TO 90 FT EEZ| U sl 3 Q815 |5 1¢ TRIAXIAL COMPRESSION
o fa) P » Ul 22| = O1 €| S|4 | A ToRVANE
0 DESCRIPTION OF MATERIAL s o & é 05 1.0 15 20 25
7, Stiff to very stiff, gray and reddish Do (D S
brown, FAT CLAY (CH) 89.9 20 | 56| 22| 34 s
-w/ roots and calcareous nodules at
10 — 0-2' 103 | 23 .
c wiferrous stansat4s | L | 1 | | e = A ..................
. T
2 o
5 D
10 95.5 31 80 30 | 50 ..... @ ..... ...................
91 31 ,. ...... ...................
Firm to stiff, reddish brown and gray, U
0 — LEAN CLAY(CL) 88.4 20 | 33| 18115 ..O;.A...E ...... R
15 -w/ sand seams at 12'-14' /] S
Very stiff, reddish brown and gray, 72.3 24| 16| 8 —
LEAN CLAY WITH SAND (CL) b
¥ Reddish brown, SILTY SAND (SM) 48.9 18
5 — -w/ clay seams at 16'-18' : :
-10 Reddish brown, SILT WITH SAND e
(ML) 84.0 %% I npINelNe [ R
s—lld 0 ..........................
30 I 20 o
2097 Very stiff, reddish brown, FAT CLAY o
35 (CH) 99.7 94 29 73 3439 |l (. ...................
-25 —
20 20 | | | O .......................
30 S 1o very ST, reddish brown, LEAN T S S
45 CLAY (CL) 99.8 | 99 | 27 | 45| 20|25 @

Remarks: Groundwater was encountered at 17 feet below ground surface during the field operations.

Drilled By:CH Logged By: Edgar
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LOG OF BORING ECP-212

PROJECT: HSC Expansion-BSC-East of San Jacinto College
LOCATION: N: 13792686.99; E: 3235020.65
DEPTH OF WATER:17 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 13.18 FT DATE: 3/30/2020
=l o - o | | UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon & S zZ,| el R % TSF
- — 2 ; b 7 A wel 2| E|a O HAND PENETROMETER
8 = |2 [@ DbryAuceErR 0 TO 20 FT <0x| &0 = = £1 2 | 2 | Z | @ UNCONFINED COMPRESSION
E E Sk zLo E 8| Ef|e = 5' o E B UNCONSOLIDATED-UNDRAINED
a w 5; <§( WET ROTARY: 20 TO 20 FT |<—( IO—: g w N % g % 3 5 o TRIAXIAL COMPRESSION
- e % *ug| g2 > Ol 2|3 |4 |A TorRvANE
45 DESCRIPTION OF MATERIAL s o & é 05 1.0 15 20 25
Stiff to very stiff, reddish brown, LEAN : : : :
CLAY (CL) [Continued...] :
-35 —
50 31 : :
0770 Very siff, reddish brown, FAT CLAY o oom
55 (CH) 982 | 90 | 32| 78 3543 O
45 7B Firm o st gray, SANDY FAT GLAY OA ...... T
co /78 (CH) 59.5 20 | 63| 14 |49 | OB o
0T 70 Verystiff, grayand brown, FATCLAY | | ||| 1| 1 PN
65 (CH) 98.5 29 | 60| 25|35 pG
-w/ sand seams at 63'-65' R
] wisitseamsates-70 ||| L m
70 94 1 30 -
60 — 7~ Stfftovery stff grayandbrown. | | | | | | | | o ...... ...................
75 / fl  SANDY LEAN CLAY (CL) 69.9 22 | 37|21 (16 o
65 /
s 0 | oaaleal I 1 | O
80 1/ 98 | 26 on
0T J| Vevstfonad brownandgray, | | ||| | || o i i
85 LEAN CLAY WITH SAND (CL) 71.8 | 110 | 20 | 47| 21|26 3
-w/ calcareous nodules at 83'-85'
75 X .....................................
90 42 20

Remarks: Groundwater was encountered at 17 feet below ground surface during the field operations.

Drilled By:CH

Logged By: Edgar
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LOG OF BORING ECP-213
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792577.1; E: 3235548.62
DEPTH OF WATER:28 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 15.55 FT DATE: 3/30/2020
|—'|_ 10} - X UNDRAINED SHEAR STRENGTH,
i @0 = o | R 3 TSF
[ SAMPLER: Shelby Tube/Split Spoon wol| £, T o| X | X
w = ok 8 as | o ws | o | E g O HAND PENETROMETER
z [ 1 | xz 2 wi oo = | =S| =z
o £ | O u DRY AUGER: 0 TO 30 FT <0 ClEo| zu 2z = | £ | £ | @ UNCONFINED COMPRESSION
£ E S Z20l 58| ER |0 E| 2| © | & | ®m UNCONSOLIDATED-UNDRAINED
i Wl 2|  WETROTARY: 30 TO 0 FT = 2 usl 3 |8 g 3|88 TRIAXIAL COMPRESSION
d n % 9 5 > E O 5 i 2 A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o 2 05 1.0 15 20 25
15 — 7, Firm to very stiff, dark gray and reddish O S
brown, FAT CLAY (CH) 25 S
-w/ roots at 0'-2' : :
-w/ sand seams at 2'-12' 943 25 | 60| 25| 35 O
- T TITE TN N
10 — 29 ©
oA
o 90.4 2 | 65| 27 | 38 O ...... ...... ......
5 7 S T P
89.9 60| 27 |42 | O P bbb
15 NI N
0 28 L
N 965 | 103 | 26 | 65| 27 | 38 ...... . ...... ......
5 RS TS O
Very stiff, reddish brown, LEAN CLAY S
P (CL) 97.2 114 19 | 40| 22 | 18 ...... .O ...... ......
10 — -w/ silt seams at 23'-25' : : B : :
AVA B T S TR SRR
Brown, SANDY SILT (ML) R
30 | 69.0 24 | NP| NP|NP SRR SRR R
-15 — I
/ Stiff to very stiff, reddish brownand | | | | | | | | U SO SO O
35 gray, FAT CLAY (CH) 99.0 64134130 P
20 - -w/ silt seams at 33'-35' X X . " :
n 96 | 29 SURHE I3
25 — IR
5 99.1 26 | 37|26 (11| O

Remarks: Groundwater was encountered at 28 feet below ground surface during the field operations.

Drilled By:CH  Logged By: Edgar PLATE A-9
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LOG OF BORING ECP-213
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792577 .1; E: 3235548.62
DEPTH OF WATER:28 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 1555 FT DATE: 3/30/2020
|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
: e aF@ 8> 0 |w| | £ | B | O HAND PENETROMETER
z w = |n Xz QW | 5 | E[ 5|82
o £ | O u DRYAUGER: O TO 30 FT <Oof 5| =z 2z = | £ | £ | @ UNCONFINED COMPRESSION
E E S Z52 58| ER QL'EJ 2 | © | £ | W UNCONSOLIDATED-UNDRAINED
@ w3 % WET ROTARY: 30 TO 0 FT 5%% wsl 3 28 3 '@ S . Iz:i('LZIECOMPRESSION
m z3| Xz | Z I
45 DESCRIPTION OF MATERIAL aea o 7 05 1.0 15 20 25
-30 — Very stiff, reddish brown, LEAN CLAY oo
(CL) :
-w/ silt seams at 43'-45' [Continued...]
7/ Stiff to very stiff, reddish brown, FAT 5
e CLAY (CH) 995 95 30 59| 30|29 | O. .......................
.35 -w/ silt seams at 48'-50' :
= 100 32|73l 30 as| i @ .........................
-40 B /77, e e e e e e B S S U S S
7 ST 0 very ST, gray and brown, RS T R R
60 / SANDY LEAN CLAY (CL) 69.3 19 | 41] 23 |18 O A
-45 — /
/ -w/ calcareous nodules at 63'-65' :
65 : / 18 ............ O ...................
-50 — %
% .....................................
baes Very dense, gray, SILTY SAND (SM) : : :
51 170 20 INpINPINE [
-55 B 8 Y [N I N R R A R B S AU S SO
51 21
-60 —
Stiff, gray, SILTY CLAY WITH SAND
” (CL-ML) 9 ls20 oalogl o1l s [ i bbb
-65 R [ I [N N R R R R B S S S S
/ Stiff, dark gray, FAT CLAY WITH
” / SAND (CH) 14 785 a2 | 76133 ag |0 b b
-70 — / .....................................
7/ T T T T O
Very stiff, gray and brown, FAT CLAY : :
90 (CHy) o 853 | 105 | 23 on

Remarks: Groundwater was encountered at 28 feet below ground surface during the field operations.

Drilled By:CH Logged By: Edgar
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Drilled By:CH

Logged By: Edgar

LOG OF BORING ECP-214
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792680.85; E: 3235968.78
DEPTH OF WATER:13 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 8.35 FT DATE: 3/31/2020
|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
z [ 1 | Tz | < wi oo [y S| 2|z|e@
o £ | Q1 DRY AUGER: 0 TO 14 FT 2Oh| | 2w (P zl2|3|32 UNCONFINED COMPRESSION
e E sz zo g S| ER|2E| & | © | £ | B UNCONSOLIDATED-UNDRAINED
> | b |53 werrotar: 14 To 0 FT |SEZ|GN| 3 |28| 5|5 | O| TRAXALCOMPRESSION
% o | 2S5 s = wgg oo 2 |20 S| S| & | AL TORVANE
[he
0 DESCRIPTION OF MATERIAL N o & é 05 1.0 15 20 25
7, Very stiff, reddish brown and gray, FAT (D S
CLAY WITH SAND (CH) oo
-w/ roots at 0'-2' N
5 75.4 25| 62|30 32| 1O
z R R SRR
113 | 17 f f O .f
Reddish brown and gray, CLAVEY B S SIE HE N T
SAND (SC) 46.8 17 | 31| 19| 12 o0
0 Stiff to very siff, reddishbrownand | | | || ||| © .
10 gray, LEAN CLAY WITH SAND (CL) 107 | 21 .) ST
-w/ sand seams at 1012 o]
‘o] 23 |84.0 21 1 45 25| 20 ...... ...... ...................
15 -w/ ferrous stains and calcareous ° CoL
nodules at 14'-16' 12| 18 vy
Medium dense, reddish brown, SANDY © N
SILT (ML) 23
A0 1] o
20 14 |67.7 211 22| 20| 2
s 1IN TN
25 29 |52.9 25 | NP| NP [NP : :
20 — Firm to very SUff, Teddish brown, LEAN B S S HE N T
30 CLAY (CL) 99.2 35| 20| 15 O
2 P
35 z S
-30 — -w/ silt seams at 38'-40' :
20 98.4 23 36 23113 O ...... ...................
st—a L b
15 91 | 32 ol
Remarks: Groundwater was encountered at 13 feet below ground surface during the field operations.

PLATE A-10
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LOG OF BORING ECP-214
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792680.85; E: 3235968.78
DEPTH OF WATER:13 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 8.35 FT DATE: 3/31/2020
Sl o . ® | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 as | o ws | o | E g O HAND PENETROMETER
z [ 1 | xz QU | @ = | =S| =z
o - | Q[ DRY AUGER: 0 TO 14 FT <Oof 50| 2o 2z | = | 5 | £ | @ UNCONFINED COMPRESSION
£ S g zka|c8| ER (@ E 2 | © | £ | W UNCONSOLIDATED-UNDRAINED
é g 5 5) WET ROTARY: 14 TO 20 FT s E % § g § g 8 S '@ % A ISLA\TLZZCOMPRESSDN
w Z - =
45 DESCRIPTION OF MATERIAL g o & & é 05 10 15 20 25
Firm to very stiff, reddish brown, LEAN oo
CLAY (CL) [Continued...]
-40 — 7, Very stiff, reddish brown, FAT CLAY C
50 (CH) 966 33 79 30 49 ............ O ...................
-45 — 7 /A Very stiff, gray and reddish brown,
p / SANDY FAT CLAY (CH) 650 105| 24 | 50| 28131 |+ O. .................
50 -W/ Sand seams at 58'_60' ............ ...... ...................
16 2O
-55 — Dense to very dense, brown and gray,
SILTY SAND (SM) 43 126 19 InpINEINE |0 b
-60 —
57 ml L R RRE RS
e 1l ...................
80 |14.7 NP | NP [ NP
70 1 7W Vesifiohard, brownand gray, ||| | | | | | om.
80 LEAN CLAY WITH SAND (CL) 731 114 | 17 | 35| 10| 25 : : : S
75 — X
85 33 19
80 Vervsifbomnandoay EANCAY | | | | | | | i R R RS
90 (CL¥ o 86.0 | 105 | 24 | 45| 10|35 orm
Remarks: Groundwater was encountered at 13 feet below ground surface during the field operations.
Drilled By:CH Logged By: Edgar PLATE A-10
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LOG OF BORING ECP-215

PROJECT: HSC Expansion-BSC-East of San Jacinto College
LOCATION: N: 13792748.1; E: 3236415.28
DEPTH OF WATER:9 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 8.74 FT DATE: 4/1/2020
[ =l o - X UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon Qolz,l k ol ® e X TSF
- = E ; Q a b Y] W | £ | £ | @ | O HAND PENETROMETER
8 ; o |2 DRYAUGER: 0 TO 10 FT <08 ) g = £1 2 | 2 | Z | @ UNCONFINED COMPRESSION
£ E S Z20l 58| ER |0 E| 2| © | & | ®m UNCONSOLIDATED-UNDRAINED
a w 5; <§( WET ROTARY: 10 TO 20 FT [ P_: g w . % g % 3 5 o TRIAXIAL COMPRESSION
o e o *ug| g2 > Ol 2|3 |4 |A TorRvANE
0 DESCRIPTION OF MATERIAL wa| o o & é 05 1.0 1.5 20 25
7, Stiff to very stiff, gray and reddish Do (D S
brown, FAT CLAY WITH SAND (CH) 76.3 21| 57| 23|34 : :
-w/ roots at 0'-2' S
©
S —vwme N P S
5 ~
104 | 23 c—@
erssoveydeme o sy 1 | | | | | | [ R
SAND (SM) 32 [163 24 | NP| NP |NP §
Y 0 — X SO T R O i
i i I I R
i 0 00 B0 8
5 —
X 49 124.0 24 | NP| NP | NP
X -w/ clay seams at 16'-18' :
| 47 :
10 || Stiffto very stiff, brown, SANDYLEAN | | | | | | | | b
20 / CLAY (CL) 16 |57.5 23 | 31| 18|13
-15 — / Very stiff, gray, brown and reddish | ¢ | | | O .......................
25 brown, FAT CLAY (CH) 97.0 26 | 59| 20 |39 :
-w/ sand seams at 23'-25'
i w/ calcareous nodules at 2830 | | | L | | | S R
-20 98 | 27 @
30 : :
25 Stiff, reddish brown, LEAN CLAY (CL) PN
35 966 26 32 12 20 O ..........................
-30 — Very stiff, reddish brown, SILTY CLAY | | || | | | | o o
20 (CL-ML) 19 [86.0 23| 23|17 6
] 5 Stovey i eddsnomn AT 1 | | | | | | [ R R
45 CLAY (CH) 955 | 96 | 29 | 68| 33|35 Ol

Remarks: Groundwater was encountered at 9 feet below ground surface during the field operations.

Drilled By:CH

Logged By: Edgar
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LOG OF BORING ECP-215

PROJECT: HSC Expansion-BSC-East of San Jacinto College

LOCATION: N: 13792748.1; E: 3236415.28
DEPTH OF WATER:9 FT

STATION: N/A

SURFACE ELEVATION: 8.74 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT
OFFSET: N/A
DATE: 4/1/2020

[ 10} - X UNDRAINED SHEAR STRENGTH,
) ns = o | ; TSF
~ SAMPLER: Shelby Tube/Split Spoon wo|Z2u| o X | | X
w — agFQla>| o w| | £ | & | O HAND PENETROMETER
Z I 2 o Xz 2 wl g el |5 |2
o - | Q[ DRY AUGER: 0 TO 10 FT SOK(20| 2u |22 | 2 | S | S | @ UNCONFINED COMPRESSION
b= e 2z z o8| ER |2 E| 2| @ | £ | B UNCONSOLIDATED-UNDRAINED
a w 5; <§( WET ROTARY: 10 TO 20 FT [ P_: g w N % g % 3 5 o TRIAXIAL COMPRESSION
o fa) & 2 s, ee > O1 €| S|4 | A ToRVANE
i <
45 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 2.0 25
v/ Stiff to very stiff, reddish brown, FAT : : : : :
/ CLAY (CH) [Continued...]
-40 — = 35
-45 — Stiff to very stiff, gray, brown and L me ]
reddish brown. SANDY LEAN CLAY 59.9 | 107 | 20 | 37| 19|18 i G
(CL)
-50 — 22 O
55 — Dense, brown and gray, SAND WITH
SILT (SP-SM) 41 (117 19
-60 — Dense to very dense, brown and gray, [N R SRR SUUOUE SN
SILTY SAND (SM) 66 21 S
65 7 50 [13.8 21 | NP| NP |NP
.70 Very stiff, gray and reddish brown, o mi
LEAN CLAY WITH SAND (CL) 755 | 110 | 19 | 38| 22| 16 NG
-w/ sand pockets and calcareous
nodulesat78-80" || 0 0 1 ]
75 — Dense, gray and brown, CLAYEY R S SR
SAND (SC) 31 |a8.4 19 | 20| 19|10 [l
B “w clav seams at 8890 SRR RS SN
-80 Y 17 o

Remarks: Groundwater was encountered at 9 feet below ground surface during the field operations.

Drilled By:CH Logged By: Edgar
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LOG OF BORING ECP-216

PROJECT: HSC Expansion-BSC-East of San Jacinto College
LOCATION: N: 13792765.31; E: 3236908.54
DEPTH OF WATER:14 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 8.61 FT DATE: 4/1/2020
Sl o = . | ¥ | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol X=X TSF
w — agFQla>| o w| | £ | & | O HAND PENETROMETER
Z Lol ez | 2Ll W |ge| S| S |2
o £ | Q1 DRYAUGER: 0 TO 16 FT I0H a0 | 2u (P z % 3|2 @ UNCONFINED COMPRESSION
b= E =Sz z fol e gl E QleE| 3 | © | £ | B UNCONSOLIDATED-UNDRAINED
i W |5 |X WETROTARY: 16 TO 90 FT EEZ| U sl 3 |8 5|55 |¢ TRIAXIAL COMPRESSION
o s o Ul 22| = O1 €| S|4 | A ToRVANE
0 DESCRIPTION OF MATERIAL g o o & é 05 10 15 20 25
Stiff to very stiff, gray and reddish Do (D S
brown, LEAN CLAY WITH SAND (CL) 74.7 15| 42| 20 | 22 : :
-w/ roots at 0'-2' S
5 — : :
5 e
109 | 21 e
wl ferrous stains at 68" e . R
71.0 15 [ 35] 1916 | O s
o —__ W Very siff, reddish brown and gray, B P L R
10 /M SANDY LEAN CLAY (CL) 69.8 32| 20|12 : : :
-w/ calcareous nodules at 8'-10' /| T
Firm tO Very Stlff, reddish brOWn, LEAN 100 22 a ..........................
CLAY (CL)
z 5 92.2 23 34 21 13 OA ..... .........................
il 15 L
89.9 : :
22
10 — o
20 99.5 22 31 23 8 O .........................
15 — Medium dense, reddishbrown, SILT : :
. (ML) 14 lo79 | | | e
20 7 Very St reddishbrown FATCLAY | | | | | | | | R
2 (CH) 99.4 27 | 76| 33|43 O:
25 — -
P 100 201 | | i G ...................
230 — Very stiff, brown, SILTY CLAY (CL-ML)
m 23 |89.a o7l o7l 6 [ b
5 ] D e T O I e e O ...................
45 98.9 26 | 51| 23|28 : :
Remarks: Groundwater was encountered at 14 feet below ground surface during the field operations.
Drilled By:CH  Logged By: Edgar PLATE A-12
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LOG OF BORING ECP-216
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792765.31; E: 3236908.54
DEPTH OF WATER:14 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 8.61 FT DATE: 4/1/2020
Sl o . ® | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 as | o ws | o | E g O HAND PENETROMETER
Z Lol ez | 2Ll W |ge| S| S |2
o - | Q[ DRY AUGER: 0 TO 16 FT SO0 T | 2u|Rz| = | S| £ | @ UNCONFINED COMPRESSION
E E S Zgo| 581 ER |2 E 2 | © | £ | W UNCONSOLIDATED-UNDRAINED
o T2 % WETROTARY: 16  TO 90 FT |& E 21a5| 5 |28 3 l@ S TRIAXIAL COMPRESSION
i 2o €z > o3 3|9 A\ TORVANE
45 DESCRIPTION OF MATERIAL gl a o T 05 10 15 20 25
7 Very stiff, reddish brown, FAT CLAY .
/ (CH)
/ -w/ silt seams at 43'-45' [Continued...]
40 — : : : : :
S a ...... [EERRETRERR
0 99.4 | 89 | 35| 61| 30|31 R
45— W Very stiff, reddish brown, FAT CLAY L
s WITH SAND (CH) 79.8 26 64 2935 | O ...................
50 b o SR R
108 | 21 poeron
-55 —| Dense, brown, SAND WITH SILT T S SR
(SP-SM) 43 |os 22 | NP| NP|NP| e b b
-60 — FERUR S SR SRR
31 200 | R
5 ] 7 St to very SUff, gray and reddish O. ........................
7/ brown, SANDY LEAN CLAY (CL) 65.7 | 110 | 21 | 37| 20| 17 : :
NE TR
80 % 18 ...... ..... @ ......
75 P Very siif, gray and reddish brown, I T S R
85 LEAN CLAY WITH SAND (CL) 77.0 | 116 | 17 | 31| 21|10 :
60 R o R R
% % 21 o
Remarks: Groundwater was encountered at 14 feet below ground surface during the field operations.

Drilled By:CH Logged By: Edgar PLATE A-12
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LOG OF BORING ECP-217

PROJECT: HSC Expansion-BSC-East of San Jacinto College
LOCATION: N: 13792792.57; E: 3237347.99
DEPTH OF WATER:13 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 9.21 FT DATE: 4/3/2020
|—"|_ 10} = . X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol X=X TSF
w — akFQ @a>1 9 w| | £ | & | O HAND PENETROMETER
Z Lol CZ || T B S |2 | 2 ®
o £ | Q1 DRY AUGER: 0 TO 14 FT 2Oh| | 2w (P zl2|3|32 UNCONFINED COMPRESSION
e E | s g z g & E § 5 g g Elal|Q|E B UNCONSOLIDATED-UNDRAINED
= w > - 14 TO 20 FT ayid [T 3 = o TRIAXIAL COMPRESSION
g W | @ |2 WETROTARY: 14 o E E % g z =3 5 g Z A TORVANE
0 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
Stiff to very stiff, gray and brown, LEAN O S
CLAY WITH SAND (CL) 84.5 18 | 49| 23 | 26 e
-w/ roots at 0'-4' S
O
5 — i O O SR S
5 . " .
101 | 25 —o0—
St brown and gray, LEAN GLAY (CL) Q ...... ...................
-w/ ferrous stains and calcareous 89.1 18 | 42 19 |23 A
v nodules at 6'-8' a :
0 40 Very stiff, reddish brown and gray, FAT 98.5 20 | 50| 22|28 | i@ i
CLAY (CH) T
-w/ ferrous stains at 8'-10' ...... ..... @ .................
v Firm to stiff, reddish brown and gray, B
LEAN CLAY (CL) 95.2 23 T
© s .
105 | 23 —
-w/ silt seams at 16'-18" L
99.3 22 | 28| 18|10 0
77| Stiff to hard, brown and reddish brown, T S S
-10 7759 W4 SANDY SILTY CLAY (CL-ML) 33 |64.6 25| 19| 6 D
ot RS TS O
]
-15 — 25 F // 12 28 : :
// ...... ..........................
4547 B T S TR SRR
v, Stiff to very stiff, brown and reddish O
20 =55 brown, FAT CLAY (CH) 99.1 7operias) v
] o om
25 35 93 | 31 SO m
Reddish brown, SILT (ML)
_30 | 20 921 25 23 20 3 | O .........................
m—————— | | | || | | O ........................
-35 — 45 94.6 26 | 50| 24 | 26 :

Remarks: Groundwater was encountered at 13 feet below ground surface during the field operations.

Drilled By:CH

Logged By: Edgar

PLATE A-13
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LOG OF BORING ECP-217
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792792.57; E: 3237347.99
DEPTH OF WATER:13 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 9.21 FT DATE: 4/3/2020
|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
z Lol . 2y | U B 1S | 2|2 @
o - 8 w DRY AUGER: 0 TO 14 FT 2Oh| | 2w (P Zl2|3 s UNCONFINED COMPRESSION
e E sz zo g S| ER|2E| & | © | £ | B UNCONSOLIDATED-UNDRAINED
i Wl 2| WETROTARY: 14 TO 0 FT E z2 W g z |25 3|88 TRIAXIAL COMPRESSION
o « w9 €z | % o131 3 @ A TORVANE
45 DESCRIPTION OF MATERIAL gl a o & T 05 10 15 20 25

7 Stiff to very stiff, reddish brown, FAT oo

/ CLAY (CH) S

/ -w/ silt seams at 43'-45' [Continued...] S
40 —| 0 96.2 92 31 73 30 | 43 ,O. ....................
_45_ o5 105 21 ...... O ....... . ...............

Firm o Stiff’ reddish brown and gray, ................................

50 77¢0 SANDY LEAN CLAY (CL) 65.5 20 | 25| 16| 9 @

-w/ calcareous nodules at 58'-60'

Medium dense to dense, brown and
-55 gray, SILTY SAND (SM) 38 |12.4 NP| NP
-60 — 29 21

Dense, brown, SAND WITH SILT
65 — (SP-SM) 43 |79 22 | NP| NP

Very stiff to hard, brown and gray,

NP

NP

......................................

-70 g9 LEAN CLAY WITH SAND (CL) 80.5| 118 | 16 | 40| 18|22
-w/ calcareous nodules at 78'-80' .
7 Very stiff to hard, brown and gray, FAT :
_75 | 85 CLAY (CH) 979 27 74 35 39 ............ o O ...................
-w/ calcareous nodules at 83'-85' ;
“w/ calcareous nodules and ferous | ||| | | | i O ........ . ........
-80 g9 stains at 88'-90' 116 | 16 :
Remarks: Groundwater was encountered at 13 feet below ground surface during the field operations.
Drilled By:CH Logged By: Edgar PLATE A-13
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LOG OF BORING ECP-218

PROJECT: HSC Expansion-BSC-East of San Jacinto College
LOCATION: N: 13792807.26; E: 3237848.45
DEPTH OF WATER:15 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 9.31 FT DATE: 4/3/2020
|c7; —| ® = . X UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol B X TSF
; T oLy @>1 0 |ws | | £ | & | O HANDPENETROMETER
pd TR = | xz x| < w w (R = = zZle
o - 8 u DRY AUGER: 0 TO 16 FT <Di Ofi| oo | 2u (P Zl2|3 s UNCONFINED COMPRESSION
> ElSE z 2 ol e A= Sl E| 2 | Q| E | B UNCONSOLIDATED UNDRAINED
i Wl 2| WETROTARY: 16 TO 0 FT PESILS S |26 3|88 TRIAXIAL COMPRESSION
d n % 9 % > E O 5 i 2 A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o & T 05 10 15 20 25
v/ Stiff to very stiff, reddish brown and : (D : :
gray, FAT CLAY WITH SAND (CH) § :
76.0 22 | 62| 27|35 L
s s 7
97 | 29 @
7 Vey stiff, reddish brown and gray, FAT '
O | 10 CLAY (CH) 972 32 63 32 31 ............ O ........................
v -w/ ferrous stains at 8'-10' a :
Stlff tO Very Stlff, reddish brOWn and 795 53 29 24 ........... @ .........................
gray, FAT CLAY WITH SAND (CH) :
10 22 ....... O' .........................
-5 — :
15 D
¥ 21 ©
Medium dense, reddish brown, SANDY :
SILT (ML) 14 §
o 1HHH U
Stiff to very stiff, reddish brown, LEAN
15—z CLAY (CL) 16 lo2.7 30 30| 2218 | S S S
7 Very St reddishbrown FATCLAY | | | | | | | | R
-20 {39 / (CH) 19 |89.2 31 | 67| 25|42
25 35 98 | 27| | | i -O ......................
Reddish brown, SILT WITH SAND
30 2 (ML) 718 22 22202 [ SRR S S
-w/ clay seams at 38'-40' §
7 Very St reddishbrown FATCLAY | | | | | | | | et
35 — 25 (CH) 957 | 94 | 26 | 71| 31|40 =
Remarks: Groundwater was encountered at 15 feet below ground surface during the field operations.
Drilled By:CH Logged By: Edgar PLATE A-14
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LOG OF BORING ECP-218
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792807.26; E: 3237848.45
DEPTH OF WATER:15 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 9.31 FT DATE: 4/3/2020
=l o - 32 | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w — agFQla>| o w| | £ | & | O HAND PENETROMETER
b4 L | ol Xz DL | g el |5 |2
o - | Q[ DRY AUGER: 0 TO 16 FT <Oof 50| 2o 2z | = | 5 | £ | @ UNCONFINED COMPRESSION
= e Sz z o8| ER |2 E| 2| © | £ | W UNCONSOLIDATED-UNDRAINED
i Wl 2| WETROTARY: 16 TO 0 FT = 2 W g z |25 3|88 TRIAXIAL COMPRESSION
o %) wg 22| % ol 8|5 7 A TORVANE
45 DESCRIPTION OF MATERIAL gl a a & T 05 10 15 20 25

v/ Very stiff, reddish brown, FAT CLAY : : : :

/ (CH) [Continued...]
-40 < 59 31
45 5 s 35| | | | (. ...................

/ St|ff’ brown and ray, SANDY LEAN ............ ..........................
-50 — 60 / CLAY (CL) o 60.3 19 | 34| 20| 14 O

/ -w/ calcareous nodules at 58'-60'
-55 — 65 / ; 16

Very dense, gray and brown, SAND : R
60 WITH SILT (3P-SM) 50 |98 18 InplNeINE | S S S
-65 — 60 16
Very dense, brown, SILTY SAND (SM) :

70 - 93 179 16 InplNeINE |0 R R R S
75 | 69 ol || i ATEDY TOME F e

: Very stiff gray. SANDYLEANCLAY | | | | | | | | .........................
-80 — o0 % (c|_¥ oray 69.2 | 110 | 19 | 43| 22| 21 O u
Remarks: Groundwater was encountered at 15 feet below ground surface during the field operations.

Drilled By:CH Logged By: Edgar PLATE A-14
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LOG OF BORING ECP-219

PROJECT: HSC Expansion-BSC-East of San Jacinto College
LOCATION: N: 13792858.15; E: 3238351.67
DEPTH OF WATER:17 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 14.47 FT DATE: 4/6/2020
el o o . | ® | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol X=X TSF
w — agFQla>| o w| | £ | & | O HAND PENETROMETER
4 [ _ Xz QW | 5 x| E| S
) - |9 2 DRY AUGER: 0 TO 18 FT <0 & 5| =z 2z = | = | £ | @ UNCONFINED COMPRESSION
b= e 2z z fol e gl E QloE | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
a w 5; <§( WET ROTARY: 18 TO 20 FT [ IO—: g w . % g % 3 5 o TRIAXIAL COMPRESSION
o fa) & 2 s, ee > O1 €| S|4 | A ToRVANE
0 DESCRIPTION OF MATERIAL gol g a & é 05 1.0 15 20 25
7, Firm to very stiff, gray and reddish (D oo
brown, FAT CLAY (CH) 94.2 33 | 72| 30|42 : : :
97 | 27 L0 e
10 -3 R A ...................
27 o
5 0 99.2 99 28 72 29 | 43 O. ..... ...................
-w/ sand seams at 1012 e ]
7/ Fimtoverysiiff, grayandreddish | | | S T
brown, FAT CLAY WITH SAND (CH) 83.0 19 | 51) 22|29 : : :
0 —15 P
b :
v Stiff to very stiff, reddish brown, SILTY Do
- CLAY (CL-ML) 89.7 25 126|224 : :
s/ 10t ...... ...................
Stiff, reddish brown, LEAN CLAY (CL) ]
-10 - 25 -w/ sand seams at 23'-25' 94.8 23 | 38| 24|14 G
7 St to very siff reddishbrown FAT | | | | | | | | i o T
-15 - 30 / CLAY (CH) 12 |98.2 31| 72| 31| 41 S
20 3 96 | 20| | | i O. ..................
Firm to stiff, reddish brown, LEAN
-25 70 CLAY (CL) 94.8 25 44 24120 | @ ........................
-w/ silt seams at 38'-40' §
7 Very Ut reddishbrown FATCLAY | | | | | | | | A ST R
30 {5 (CH) 99.2 | 94 | 30 | 78| 30|48 on
Remarks: Groundwater was encountered at 17 feet below ground surface during the field operations.
Drilled By:CH  Logged By: Edgar PLATE A-15
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LOG OF BORING ECP-219
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792858.15; E: 3238351.67
DEPTH OF WATER:17 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 14.47 FT DATE: 4/6/2020
Sl o . X | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 as | o ws | o | E g O HAND PENETROMETER
z [ 1 | xz 2 wi oo = | =S| =z
o) - | ©|u DRY AUGER: 0 TO 18  FT SO0 T | 2u|Rz| = | S| £ | @ UNCONFINED COMPRESSION
E E S Zgo| 581 ER |2 E 2 | © | £ | W UNCONSOLIDATED-UNDRAINED
@ w3 % WET ROTARY: 18 TO 0 FT b E% wsl 3 28 3 '@ S . IS:VXLZLE COMPRESSION
m z3| Xz | Z I|1F12
45 DESCRIPTION OF MATERIAL gl a a T 05 10 15 20 25
7 Very stiff, reddish brown, FAT CLAY .
/ (CH) [Continued...]
-35 — 50 35
A stifftoverystiff reddishbrownand | | | |} | o]
40 — 55 /M dray, SANDY LEAN CLAY (CL) 559 | 15| 19 | 37| 19|18 | i OWi o
-W/ Ca|Careous nodu|es at 58'_60' ............ ...... ...................
45 —| 18 Q-
Medium dense to very dense, brown | | b b p B
50 — and gray, SAND WITH SILT (SP-SM) 21 19.0 23 | NP| NP|NP 3
55 70 ml L .............
Dense o very dense. grayandbrown | | | | | | | | i ...................
60 — SILTY SAND (SM) 67 (141 22 | NP| NP |NP :
5 41 wl || i ...................
7 St o hard, reddish brown and gray, BN VR SN T S
70 - 85 FAT CLAY (CH) 934 27 | 52| 27 | 25
-w/ sand seams at 83'-85' ;
75 < 90 113 | 19 i -
Remarks: Groundwater was encountered at 17 feet below ground surface during the field operations.
Drilled By:CH  Logged By: Edgar PLATE A-15
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COH HG1910092.2.1 - BSC LAND CUT.GPJ  6/8/20

LOG OF BORING ECP-220
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792880.24; E: 3238857.33
DEPTH OF WATER:17 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 9.49 FT DATE: 4/7/2020
|—'|_ 10} - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
> T o rz | W | w | s | 2| 2 Y
o - 8 u DRY AUGER: 0 TO 18 FT <Di Ofi| oo | 2u (P Zl2|3 s UNCONFINED COMPRESSION
> ElSE z 2 ol e A= Sl E| 2 | Q| E | B UNCONSOLIDATED UNDRAINED
o T2 % WETROTARY: 18  TO 90 FT |& E AN ERE 8|3 l@ S TRIAXIAL COMPRESSION
i 2o €z > = IR A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o T 05 10 15 20 25
7, Firm to very stiff, gray and reddish oo
QA
brown, FAT CLAY (CH) g :
-w/ roots at 0'-2' T
-w/ sand seams at 0'-2' 985 | 88 | 33| 90| 32|58 O ®
7, O R R e ,\ .......................
w/ sand seams at 6'-12 e R
98.8 32 (89| 26(63| O
........... o o]
0 — 10 :
890 53| 23 | 30 ..... @ ..... ...... ......
944 | 102| 25 | 58| 18|40 | i @@Ll
5 — 15 -w/ calcareous nodules at 14'-16' Lo
v Firm to stiff, reddish brown, SILTY '
= CLAY (CL-ML) 93.0 24 | 25| 20| 5
Firm to stiff, reddish brown, LEAN S SR SO
10 - 20 CLAY (CL) 89.4 25| 17| 8 S
P e 999 251271198 | O ...... ...... ......
wisitseamsat2sse | L L L | | I O ................................
-20 4 30 26 :
7 Stiff to very stiff, reddish brown, FAT : . : : :
-25_ 35 CLAY(CH) 100 92 31 81 31 50 O. ...... ...... ......
-w/ silt seams at 33'-35'
_30_40 27 O ...... ...... ......
wi silt pockets at 43-45' ...... o T
35 - 25 99.7 26 | 67| 24|43 [0
Remarks: Groundwater was encountered at 17 feet below ground surface during the field operations.

Drilled By:CH Logged By: Edgar PLATE A-16
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LOG OF BORING ECP-220
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792880.24; E: 3238857.33
DEPTH OF WATER:17 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 9.49 FT DATE: 4/7/2020
|—"|_ 10} = . X UNDRAINED SHEAR STRENGTH,
- SAMPLER: Shelby Tube/Split Spoon dolzy| k SR | X TSF
w = ok 8 as | o ws | o | E g O HAND PENETROMETER
Z Lol ez | 2Ll W |ge| S| S |2
o £ | O u DRYAUGER: O TO 18  FT Lof|lao| 2w |2z = | £ | £ | @ UNCONFINED COMPRESSION
E E S Zgo| 581 ER |2 E 2 | © | £ | W UNCONSOLIDATED-UNDRAINED
@ w3 % WET ROTARY: 18 TO 0 FT b E = wsl 3 28 3 '@ S . ISSVXLZLE COMPRESSION
m el e I
45 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25

7 Stiff to very stiff, reddish brown, FAT oo

/ CLAY (CH) S

/ -w/ silt seams at 33'-35' [Continued...]
-40 — 50 93 | 28 : '
45 15 100! 8313992l 32|60l .) ...................

7 St|ff’ redd|sh brown’ SANDY LEAN ...... ...... ...................
50 - 60 /M CLAY (CL) 62.7 1927|1512 | 1O

/ -w/ calcareous nodules at 58'-60' S

N[ Dense, brown, CLAYEY SAND (SC)
55 | 39 124 1427l 1al1al i R

Very dense, brown, SILTY SAND (SM)

60 — 83 |213 NelNpINp | S R
65 — 94

7 Stiff to very stiff, gray and brown, FAT :
-70 n 80 CLAY (CH) 982 78 42 100 33 67 ....... O. ...................

-w/ calcareous nodules at 83'-85' :
-75 n 85 27 76 28 48 ................. @ .................
80 — 90 89.9 o
Remarks: Groundwater was encountered at 17 feet below ground surface during the field operations.
Drilled By:CH  Logged By: Edgar PLAT_E A-16
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LOG OF BORING ECP-221

PROJECT: HSC Expansion-BSC-East of San Jacinto College
LOCATION: N: 13792894.48; E: 3239310.42
DEPTH OF WATER:18 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 7.55 FT DATE: 4/7/2020
Sl o = . | ¥ | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol X=X TSF
w — akFQ @a>1 9 w| | £ | & | O HAND PENETROMETER
z e = |0 Xz < w w Xy | = s =
5 |9 DRY AUGER: 0 TO 18  FT SO%|ad| 2u [Pz | 2| 5 | £ | @ UNCONFINED COMPRESSION
b= e 2z z fol e gl E QloE | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
i W |5 |X WETROTARY: 18 TO 90 FT EEZ| U sl 3 Q815 |5 1¢ TRIAXIAL COMPRESSION
o s o Ul 22| = O1 €| S|4 | A ToRVANE
0 DESCRIPTION OF MATERIAL e o o & é 05 10 15 20 25
7, Firm to very stiff, gray and reddish (D oo
brown, FAT CLAY (CH) 95.8 32| 74| 26|48 : :
5 -w/ sand seams at 0'-2'
5 P
95.9 | 86 | 36 | 90| 30 | 60 : 5
-w/ sand seams at 6'-8 oA
0 — : : :
10 100 27 73 28 45 ........... @ ..... ...................
-w/ silt seams at 10'-12" : :
98 25 ........... ' .. ...................
5 — :
927 20 55 23 32 ............ O ...................
15 5
Very stiff, reddish brown, LEAN CLAY
7 -10 — WITH SAND (CL) 82.4 19| 27| 16 | 11
= -w/ silt seams at 16'-18'
= Medium dense, reddish brown, SILT P 2 [ (N AN N FOOPLISOVE EOSP-SSOOt PRPOY FRRE
WITH SAND (ML)
-w/ C|ay seams at 18'-20" | |
-15 —
i N B T S B
-20 et
Firm to stiff, reddish brown, LEAN
30 CLAY (CL) 8 1991 31| 20| 11
-w/ silt seams at 28'-30'
w A1 e
7 Stiff to very stiff, reddish brown, FAT
v / CLAY (CH) 16 1100 20 | 71130 laq [ bbb
w0
-w/sitseams at 3840' | ||| | [ S
40 : :
-35 R /77, 1 e N D S S S S
5 99.6 28 | 73| 33 | 40 O
Remarks: Groundwater was encountered at 18 feet below ground surface during the field operations.
Drilled By:CH  Logged By: Edgar PLATE A-17
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LOG OF BORING ECP-221

PROJECT: HSC Expansion-BSC-East of San Jacinto College
LOCATION: N: 13792894.48; E: 3239310.42
DEPTH OF WATER:18 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 7.55 FT DATE: 4/7/2020
|J;|_ 10} = . X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol B X TSF
w — 2 ; Q Az 8 wel 2| E & | O HAND PENETROMETER
8 - g‘ @l  DRYAUGER: 0 TO 18 FT |Z0%|&o| 2. g% : |3 E @ UNCONFINED COMPRESSION
> Elsk Z52 58| £ Sl E| @ | Q| E | M UNCONSOLIDATED UNDRAINED
2 |4 |%[E weTrotaRy: 18 To 0 FT [EEZIET| 3 |88 2| H | Q| TRAXALCOMPRESSION
o P Lol e2| > O1 €| S|4 | A ToRVANE
w <
45 DESCRIPTION OF MATERIAL gl a o & T 05 1.0 15 20 25
7, Stiff to very stiff, reddish brown, FAT oo
/ CLAY (CH) [Continued...] oo
w7 o
O
50 93 | 30 pooon
4
S S NEETE SUR N
55 99.2 38 | 86| 32| 54 : :
50 BT S R
Dense to very dense, gray and brown, : o
SILTY SAND (SM) 17 e
-w/ calcareous nodules at 58'-60' .
55 — :
36 |15.0 18 | Ne| NP I NP ...............................
60 — §
53 20 .............
65 BN NS DO OO SO
71 19 §
0 ............. ...... ............
7/ Ve stiff o hard, reddish brown and B o m
80 gray, FAT CLAY (CH) 99.3 | 93 | 31| 77| 2948 co ol
-75 —
4797 Stiff to very stiff, gray, SANDY SILTY :
o5 CLAY (CL-ML) 69.9 21 22 17 5 @ ..............................
%5 N N (N AN A N AN (N AN IUUOE RN SO SO
i
80— gy
77 o 'm
%0 1 _4 110 | 19 O
Remarks: Groundwater was encountered at 18 feet below ground surface during the field operations.
Drilled By:CH  Logged By: Edgar PLATE A-17



COH HG1910092.2.1 - BSC LAND CUT.GPJ  6/8/20

PAGE 1 OF 2

LOG OF BORING ECP-222

PROJECT: HSC Expansion-BSC-East of San Jacinto College
LOCATION: N: 13792918.96; E: 3239740.89
DEPTH OF WATER:18 FT

STATION:
SURFACE ELEVATION: 10.86 FT

N/A

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 90 FT
OFFSET: N/A
DATE: 4/8/2020

[ 10} - X UNDRAINED SHEAR STRENGTH,
. ' w5l = = o | ® ; TSF
= SAMPLER: Shelby Tube/Split Spoon wo|Z,y | T o N ﬁ
w — 2 ; Q Az 8 wel 2| E|a O HAND PENETROMETER
8 - g‘ @l  DRYAUGER: 0 TO 20 FT <OEI S0 | 2y |2 % = 2 E @ UNCONFINED COMPRESSION
b= E =Sz z Lo E § EQ|2E| 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
& |L |55 wetrotarv: 2 To w  FT |EEL2IGN| 3 |QF| 5|5 | O TRAXALCOMPRESSON
o %) wg 22| % o % < 7 A TORVANE
0 DESCRIPTION OF MATERIAL gl a o & T 05 1.0 15 2.0 25
10 — 7, Firm to stiff, gray and reddish brown, O A§ N
FAT CLAY WITH SAND (CH) A
-w/ roots at 0'-2' N
83.6 32 | 77| 28|49 | O
=7, I T A A ..... A
~ :
5 — e L Lot
87 | 36 ® o
7/ Firm to very stiff, gray and reddish B S TS T
10 brown, FAT CLAY (CH) 98.6 30 | 72| 26 | 46 DY
o —vwmea ..... @ .................
wisitseams at 1214 ||| f e
-w/ calcareous nodules at 12'-14' 102 | 24 : @ S
15 A~
T
5 —
95.1 24 | 61| 2635 §
AvA :
20
10 — / .................. ...................
7
Firm to stiff, reddish brown, LEAN .
CLAY (CL) 13 861 o7 o7l 19l | T R
25 :
5422 O SR
30 X 10 30 f
-20 — :
0 ] S T
254 ol e ...................
7 Stiff to very stiff, reddish brown, FAT f
20 CLAY (CH) 97.8 92 32 69 2049 | i @. ..................
-w/ silt seams at 38'-40' '
B30~/ ]
o
45 29 :
Remarks: Groundwater was encountered at 18 feet below ground surface during the field operations.
Drilled By:CH  Logged By: Edgar PLATE A-18



COH HG1910092.2.1 - BSC LAND CUT.GPJ  6/8/20

PAGE 2 OF 2

LOG OF BORING ECP-222
PROJECT: HSC Expansion-BSC-East of San Jacinto College PROJECT NO.: HG1910092.2.1
LOCATION: N: 13792918.96; E: 3239740.89
DEPTH OF WATER:18 FT COMPLETION DEPTH: 90 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 10.86 FT DATE: 4/8/2020
|c7;|_ 10} = . X UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol X=X TSF
: e ogF@l2>| 0 |wx| = | E | B | O HANDPENETROMETER
z [ 1 | Tz | < wi oo [y S| 2|z|e@
o - 8 w DRY AUGER: 0 TO 20 FT 2Oh| | 2w (P Zl2|3 s UNCONFINED COMPRESSION
e = % z £ % g § EQ | Ela|Q|E B UNCONSOLIDATED-UNDRAINED
@ w3 % WETROTARY: 20 TO 0 FT b E% wsl 3 28 3 '@ S . ISSVXLZLE COMPRESSION
m z3| Xz | Z I
45 DESCRIPTION OF MATERIAL gl a o T 05 10 15 20 25
35 7 Stiff to very stiff, reddish brown, FAT oo
/ CLAY (CH) : :
/ -w/ silt seams at 38'-40" [Continued...]
............ R
50 97.4 90 | 32 | 81| 29|52 : g
A0 =77 S
-w/ silt seams at 53'-55' :
s 38| | | | O ..................
w1 R
Gra ) CLAYEY SAND SC ...... ...... ...................
y (5) 40.8 19 | 26| 15| 11 PO
Very stiff, gray, FAT CLAY WITH
SAND (CH) 83.7 107 19 51 23|28 | @. ............
Very dense, brown, SAND WITH SILT :
(SP-SM) 73 1100 19 InpINEINE | R RRE RS
NORECOVERY | e R
86
72 194 18 InplNeINE ...................
Very stiff, gray and brown, LEAN CLAY
o5 WITH SAND (CL) 84.8 106 19 48 29 |26 | @. ............
75 -w/ calcareous nodules at 83'-85' T
wisandseamsatggooe || 1 1 || | e SRR R
90 2 ©
Remarks: Groundwater was encountered at 18 feet below ground surface during the field operations.
Drilled By:CH Logged By: Edgar PLATE A-18



BARBOURS CUT CHANNEL-
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COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 1 OF 3

LOG OF BORING ECP-309

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818082.34; E: 3238312.07

DEPTH OF WATER:9 FT
OFFSET: N/A
SURFACE ELEVATION: 31.54 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 130 FT

DATE: 2/04/2020

[ =l o = . X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol X=X TSF
w — agFQla>| o w| | £ | & | O HAND PENETROMETER
z | oln Xzl 24| m el |5 |2
o £ | O u DRY AUGER: 0 30  FT of|ldo| zu|Pz| 2|35 | 2 @ UNCONFINED COMPRESSION
b= e 2z z o8| ER |2 E| 2| @ | £ | B UNCONSOLIDATED-UNDRAINED
i W | 5 X WETROTARY: 30 B0 Fr |EEZ|ESI 5 25|36 |8 TRIAXIAL COMPRESSION
d o PWgl g2 > Ol 2|3 |4 |A TorRvANE
0 DESCRIPTION OF MATERIAL N o & é 05 1.0 1.5 20 25
v//B Soft to very stiff, gray and brown, FAT EE I
30 — CLAY WITH SAND (CH) :
/ -w/ shells at 0'-4' :
-w/ grave| at 0'-8' 73.4 104 23 50| 18 | 32 O'
= Wi ferrous stains at 0'-10" bbb g
24 U
25 — :
108 | 21 B
v -w/ shells at 8'-10' :
10 -w/ calcareous nodules at 8'-10' 19 :
2o — \S/Z?lllljo?ssg)to loose, gray, CLAYEY 482 15 | 471 19| 28 ...............................
-w/ ferrous stains at 10'-12'
-w/ calcareous nodules at 10'-12' 218 1128 4014
-w/ shells at 10'-16' 9 3
16 ;
15 — -w/ ferrous stains at 16'-18' 3 4 :
Very soft to firm, gray and brown, 5
SANDY FAT CLAY (CH) 68.4 29 |85 2134
-w/ ferrous stains at 18'-20' =
10 30 :
5% o1 | 2 St
5
Soft to stiff, gray and brown, LEAN O b
30 CLAY WITH SAND (CL) 75.8 3243|1825 :
0 — :
% 101 | 25 | 39| 21|18 | @
-5 | e % ...... R
20 36 O .........................
-10 — :
7 Firm to stiff, gray and brown, FAT 5
45 % CLAY (CH) I 71 | 51 | 113/ 32|81 | CH
-15 — :
-w/ sand pockets at 48'-50' O
50 94.8 40 | 80| 28|52 | €

Remarks: Groundwater was encountered at 9' during drilling operations.

Drilled By:CH  Logged By: NL

HVJ Associates, Inc.

PLATE A-19



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 2 OF 3

LOG OF BORING ECP-309

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818082.34; E: 3238312.07
DEPTH OF WATER:9 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 130 FT

OFFSET: N/A
SURFACE ELEVATION: 31.54 FT DATE: 2/04/2020
[ - X UNDRAINED SHEAR STRENGTH,
- okl 2 E o | 2| TSF
e SAMPLER: Shelby Tube/Split Spoon o w 8 o 5 LR ® |°_ X
- E 2 o gokr 2 ot G 2. [ s % O HAND PENETROMETER
o) £ | Q= DRY AUGER: 0 TO 30 FT Loflao| zu | z % = | £ | @ UNCONFINED COMPRESSION
b= E =Sz z fol e gl E QloE | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
i Wl 2|  WETROTARY: 30 TO 130 FT = 2 usl 3 |8 g 3|88 TRIAXIAL COMPRESSION
d n % 9 E > E (&) 5 é 2 /\ TORVANE
50 DESCRIPTION OF MATERIAL aea a £ | 0510 1.5 20 25
7/ Firm to stiff, gray and brown, FAT R
-20 — / CLAY (CH) [Continued...]
Z, Lo
Firm to stiff, gray, LEAN CLAY (CL) WD SN
55 -w/ shells at 53'-55' 105 | 18 | 47| 20 | 27 2 :
25
V// Stiff to very stiff, brown and reddish : :
60 brown, FAT CLAY (CH) 91.8 30 | 741 29 : :
-30 777 B A (N AN R I I AR R AR % ............ g ............
65 87 36 ........ . O .......... ‘ ............
-35 — :
70 2 -
40 L
-w/ shells at 73-75' 13
75 25 | 64| 22 |42
45 -
-w/ claystones at 78'-80' RS P R
80 109 | 20 Ol
50 o
Stiff to very stiff, gray and brown, LEAN
85 CLAY (CLgl gray 87.6 | 110 | 18 | 39| 18 | 21 S
-w/ ferrous stains at83'-85" | | L | i
-55 — :
-w/ ferrous stains at 88'90' | [ [ | | | | O i
90 20 :
-60 —
95 107 | 23 | 32| 19| 13 O u
-65 —
i Medium dense to dense, brown and
100 gray, SILTY CLAYEY SAND (SC-SM) 45.5 20

Remarks: Groundwater was encountered at 9' during drilling operations.

Drilled By:CH

Logged By: NL

HVJ Associates, Inc.

PLATE A-19



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 3 OF 3

LOG OF BORING ECP-309

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818082.34; E: 3238312.07
DEPTH OF WATER:9 FT

OFFSET:

SURFACE ELEVATION: 31.54 FT

N/A

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 130 FT

DATE: 2/04/2020

[ ) . X | UNDRAINED SHEAR STRENGTH,
- 05 = 2| 5 TSF
[ SAMPLER: Shelby Tube/Split Spoon wol| £, T o X | X
w — agFQla>| o w| | £ | & | O HAND PENETROMETER
Z Lol ez | 2Ll W |ge| S| S |2
o) - | 9|1 DRY AUGER: 0 TO 30 FT Lof|lao| 2w |2z % = | £ | @ UNCONFINED COMPRESSION
b= e 2 g z £ ol e gl E fle E 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
Z |9 |%[g werrotAR: 30 To 10 FT (REZIWTI 5 Q8|5 | § | Q| TRAALCOMPRESSION
o P Lol e2| > O1 €| S|4 | A ToRVANE
w <
100 DESCRIPTION OF MATERIAL gl a a & T 05 1.0 15 20 25
' Medium dense to dense, brown and A
-70 — gray, SILTY CLAYEY SAND (SC-SM)
[Continued...]
aa | L L
437 ol oal1e| 7 [ bbb
=75 —
11 :
23
80 ...... o ]
Stiff, gray, SANDY LEAN CLAY (CL) B
54.6 19 38 18120 | O ...... .................
-85 — o
Very stiff, reddish brown and gray, FAT .fo
120 CLAY (CH) 99.2 | 107 | 25 | 57| 24 | 33 :
-90 R N R
125 25 ©
-95 —
130 v/ 21 | | e @ .................
Remarks: Groundwater was encountered at 9' during drilling operations.
Driled By:CH _ Logged By: NL HVJ Associates, Inc. PLATE A-19



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 1 OF 3

LOG OF BORING ECP-310

PROJECT: HSC Expansion -BCC-Spilmans Island

LOCATION: N: 13818238.53; E: 3238942.13
DEPTH OF WATER:5 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 130 FT

OFFSET: N/A
SURFACE ELEVATION: 34.42 FT DATE: 2/14/2020
'J; =l o = . o\°— UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon we zZ,| ol B TSF
- — 2 ; | 33 8 wel 2| E|a O HAND PENETROMETER
5 ; g DRY AUGER: @ TO 8 FT <08 5| =z 2 = = Z | Z | @ UNCONFINED COMPRESSION
b= e 2z z £ ol e gl E fle E 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
a w 5; <§( WET ROTARY: 6 TO 130 FT [ IO—: B3 w . % g e} 3 5 o TRIAXIAL COMPRESSION
o fa) P » s, 29 > O1 €| S|4 | A ToRVANE
0 DESCRIPTION OF MATERIAL N o & é 05 1.0 1.5 20 25
v T
/ J] Soft, brown, SANDY LEAN CLAY (CL) Ny o
50.9 26
v 30 Very loose, gray and brown, SILTY 5
SAND (SM) 23 z
WOH ;
478 34 ;
2 :
25 — 75 :
Very soft to firm, gray and reddish ® . ioiiii
brown, FAT CLAY (CH) 53 | 80 o
-w/ sand seams at 12'-14' :
20 ] 15 A . , ................................
96.6 48 | 99 |130| 35| 95 (@ ;
62 :
15 — 20 876 | 82 | 42| 66| 3 63 @
/ f
10 — 25 46
Soft to firm, gray, LEAN CLAY WITH RSO N ST
5 — 30 SAND (CL) 770 | 86 47| 25| 22 :
5 §
0 —35 X 28 §
wisandpocketsat3g40' [ | | | | | | | E O S N R
-5 — 40 25 | 41| 24 | 17
110 - 45 88 | 28
v// Stiff to very stiff, gray and brown, FAT O
-15 - 50 CLAY (CH) 97.7 29 | 72| 29| 43

Remarks: Groundwater was encountered at 5' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-20



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 2 OF 3

LOG OF BORING ECP-310

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818238.53; E: 3238942.13
DEPTH OF WATER:5 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 130 FT

OFFSET: N/A
SURFACE ELEVATION: 3442 FT DATE: 2/14/2020
[ =l o - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w — akFQ @a>1 9 w| | £ | & | O HAND PENETROMETER
Z Lol CZ || T B S |2 | 2 ®
) r | Q| DRY AUGER: 0 TO 6 FT Loflao| zu | zZ|2|13 |2 UNCONFINED COMPRESSION
b= |22 z £ ol e gl E fle E |5 | Q| E | M UNCONSOLIDATED UNDRAINED
@ w3 %  WETROTARY: 6 TO 130 FT b E = wsl 3 28 3 '@ S . ISSVXLZLE COMPRESSION
w z3| Xz | Z I|1F12
50 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
7/ Stiff to very stiff, gray and brown, FAT R
% CLAY (CH) [Continued...] :
Y, .
20 4 55 92 | 31 :
-w/ sand seams at 58'-60' : :
25 460 99.4 30 | 73| 3835 P
v, SEPIEE PEPES ORISR
wigravelates-es | | | | | | | | i R
-30 - 65 108 | 22 o
-w/ gravel at 68'-70'
-35 — 70 25 L
Y, . .
Very stiff, gray and brown, LEAN CLAY C;
-40 — 75 (CL) 115 | 16 | 37| 21 | 16 :
-w/ sand seams at 73'-75' :
Dense to very dense, gray and brown, LA R I N I A (U IR SRS SO SO
-45 — SILTY CLAYEY SAND (SC-SM) 35.6 20 1251 19| 6
38
-50 — 20
Medium dense to dense, gray and A R
-55 — brown, SILTY SAND (SM) 38.2 21 | NP NP | NP
26
-60 — 33
¢ Dense to very dense, gray and brown, 32
-65 —100 [/ CLAYEY SAND (SC) 47.6 23 | 32| 20|12

Remarks: Groundwater was encountered at 5' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-20



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 3 OF 3

LOG OF BORING ECP-310

PROJECT: HSC Expansion -BCC-Spilmans Island

LOCATION: N: 13818238.53; E: 3238942.13
DEPTH OF WATER:5 FT

N/A

SURFACE ELEVATION: 34.42 FT

OFFSET:

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 130 FT

DATE: 2/14/2020

Sl o - 32 | UNDRAINED SHEAR STRENGTH,
. ' o5l = = o | R | 5 TSF
I SAMPLER: Shelby Tube/Split Spoon a E 3l 5 g 5 ° X o ﬁ
> E 2 o Tz 2 ot G E - [ S % O HAND PENETROMETER
o -~ | @ & DRYAUGER: 0 TO & FT SOK(20| 2u |2z | 2| S | = | @ UNCONFINED COMPRESSION
b= e 2 g z £ ol e gl E fle E 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
> W% g  WETROTARY: 6 o 10 fr |EEZIES| 5 [28|2|56 |8 TRIAXIAL COMPRESSION
o fa) P w%g g2 O1 €| S|4 | A ToRVANE
] <
100 DESCRIPTION OF MATERIAL gl a o 2 05 1.0 1.5 2.0 25
274 | Dense to very dense, gray and brown, S A S
4 CLAYEY SAND (SC) [Continued...]
'. 44 .......................................
70 — } oo | || b
/ 74
75 — 20
o o
Very stiff, gray, LEAN CLAY WITH T R S SR
80 <115 SAND (CL) 77.4 18 | 33| 21 |12
-w/ sand pockets at 113'-115'
Very dense, gray, SANDY SILT (ML) 5072
-85 —120 |} -w/ clay seams at 118'-120' 55.8 26 | NP| NP|NP
Il X -no recovery at 123'-125' 501
-90 —125 |.
Very stiff, gray, LEAN CLAY (CL) 2l el aalanlaal i
-95 —130 -w/ sand seams at 128'-130' 100 31149130119

Remarks: Groundwater was encountered at 5' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-20



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 1 OF 3

LOG OF BORING ECP-311

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818366.68; E: 3240208.53
DEPTH OF WATER:6 FT

OFFSET: N/A

SURFACE ELEVATION: 31.28 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 130 FT

DATE: 2/19/2020

'c?)—'_ 10} = . X UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon ww S UZ) wl < 2 =% TSF
= E = E S 2 @ o E o = E % O HAND PENETROMETER
) r | Q| DRY AUGER: 0 TO 8 FT z0 ClEo| zu 2 z % = | £ | @ UNCONFINED COMPRESSION
b= E =Sz z fol e gl E QloE | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
i Wl 2|  WETROTARY: 8 TO 130 FT = 2 wsl 3 25 3|88 TRIAXIAL COMPRESSION
i « w9 €z | % o131 3 @ A TORVANE
0 DESCRIPTION OF MATERIAL gl a o 2 05 1.0 15 20 25
7/ Soft to firm, reddish brown and gray, I
30 — FAT CLAY (CH) gray 94.7 58 | 97| 32|65 | ©
/ -w/ roots and sand seams at 0'-2'
5 Very loose, brown and gray, SILT (ML) WOH 80.2 45 | NPl NP NP
¥ 25 — 2
7 Very soft to soft, gray, FAT CLAY (CH)
10 96.0 56 | 78| 29 | 49
20 — 85
896 | 66 | 67 | 75| 27 | 48
15 V/7 Soft to firm, reddish brown and gray, -
FAT CLAY WITH SAND (CH) 84.3 66| 30 | 36
15 —
92 | 32
20 33
10 —
Very soft to firm, reddish brown and :
25 gray, LEAN CLAY WITH SAND (CL) 76.6 24 | 42119123 ;
5
30 80 | 41| 46| 24 .
0 :
7//B Firm, gray, FAT CLAY (CH) O.
35 955 | 82 | 40 | 80| 35|45 | M
s—4 L i
7] Soft. gray, SANDY LEAN CLAY (CL) O
40 / 63.3 34 | 36| 26 | 10
-10 — %
7/ - - 17 :
/ Very stiff, gray and reddish brown, FAT :
45 / CLAY WITH SAND (CH) 788 24| 53|29 (24 ;
/ -w/ calcareous nodules at 43'-45'
511 |
Z o
v// Stiff to very stiff, gray and reddish m
50 brown, FAT CLAY (CH) 99.9 | 86 | 37 | 94| 25|69 L

Remarks: Groundwater was encountered at 6' during drilling operations.

Drilled By:CH Logged By: Edgar

HVJ Associates, Inc.

PLATE A-21



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 2 OF 3

LOG OF BORING ECP-311

PROJECT: HSC Expansion -BCC-Spilmans Island

LOCATION: N: 13818366.68; E: 3240208.53
DEPTH OF WATER:6 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 130 FT

OFFSET: N/A
SURFACE ELEVATION: 31.28 FT DATE: 2/19/2020
|c7; —| ® = . o\ci UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon wg|l = wl & < 2 i x TSF
= E = E S 2 o o E o = = % O HAND PENETROMETER
) QX DRY AUGER: 0 TO 8 FT <0 ClEo| zu 2 z % =S @ UNCONFINED COMPRESSION
b= E =Sz z fol e gl E QleE| 3 | © | £ | B UNCONSOLIDATED-UNDRAINED
i Wl 2|  WETROTARY: 8 TO 130 FT = 2 wsl 3 25 3|88 TRIAXIAL COMPRESSION
d n % 9 % > E O 5 f 2 A\ TORVANE
50 DESCRIPTION OF MATERIAL gl a o 2 05 1.0 1.5 20 25
¥//) | Stiff to very stiff, gray and reddish R
-20 — / brown, FAT CLAY (CH) [Continued...] :
% |
25 — :
60 99.8 36 | 88| 33|55 §
_30 _ v/ | : ...... § ...................
SECEENE
65 89 31 ,. ...... ...................
-35 —
-w/ sand seams at 68'-70'
70 ¥ 97.4 24 | 65| 25|40 |
-40 —
75 94 | 29
-45 —
: o O
Very stiff, gray and reddish brown, | | || 1 b S SR
80 LEAN CLAY (CL) 99.2 20 | 43| 21|22
-50 —
Very dense, gray, SILTY SAND (SM) 65 18
s e
70
312 18 | NP NPINP [
-60 —
75
22
-65 —
~2/\| Hard, gray, SANDY LEAN CLAY (CL) 39
100 / -w/ sand pockets at 98'-100' 67.0 22 | 37| 19|18

Remarks: Groundwater was encountered at 6' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-21



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 3 OF 3

LOG OF BORING ECP-311

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818366.68; E: 3240208.53
DEPTH OF WATER:6 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 130 FT

OFFSET: N/A
SURFACE ELEVATION: 31.28 FT DATE: 2/19/2020
'J)—'_ I0) = . o\ci UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon 58 UZ)LLI 5 < 2 =% TSF
= E = EZ“‘ U’a o &F_ = E % O HAND PENETROMETER
o} — | © |Wl DRYAUGER: 0 8 FT  |20%|&3| 2w |22 |2 | S | £ | ® UNCONFINED COMPRESSION
b= e 2z <Z):LT:LL £8 EQ|oE | 2| © | £ | M UNCONSOLIDATED-UNDRAINED
@ ol > 2 WET ROTARY: 8 130 FT 'cZEg WS Z g% g 5 S TRIAXIAL COMPRESSION
d n %9 52 E (&) 5 5 2 /\ TORVANE
100 DESCRIPTION OF MATERIAL g@la | o 2 0.5 10 1.5 20 25
7 Hard, gray, SANDY LEAN CLAY (CL) R
-70 — “// | -wl sand pockets at 98'-100'
7 [Continued..] | | | | | | | i
Hard, gray, SILTY CLAYWITHSAND | %2 | | | | | | | . o
105 (CL-ML) 76.7 2226|197
75 —
48
o —a L e
50/2.5
I 0 0 0
-85 —
Very stiff to hard, gray, LEAN CLAY 25
120 WITH SAND (CL) .9 25 | 44120 24
wo——21 L e
50
-95 —
X| W/ woods at 128-130° S A N PO N N O OO DO S
130 40

Remarks: Groundwater was encountered at 6' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-21



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  7/8/20

PAGE 1 OF 4

LOG OF BORING ECP-312
PROJECT: HSC Expansion -BCC-Spilmans Island PROJECT NO.: HG1910092.2.1
LOCATION: N: 13818508.34; E: 3241156.78
DEPTH OF WATER: N/AFT COMPLETION DEPTH: 170 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 30.23 FT DATE: 2/22/2020
5}_ o = R o\°_ UNDRAINED SHEAR STRENGTH,
T SAMPLER: Shelby Tube/Split Spoon wa Zu| O B I TSF
- — @;LL Aol e We | | E | g | O HAND PENETROMETER
(5 ; 6' @ DRY AUGER: 0 TO 12 FT <DE [®] % E »n ugJu_ a E = % Z | @ UNCONFINED COMPRESSION
= e g o g('éﬂ- E§ =S = 5' O E Il UNCONSOLIDATED-UNDRAINED
= W |5z WET ROTARY: 12 TO 170 FT EES LT 5 gg 5|5 |¢ TRIAXIAL COMPRESSION
o =} ) w%g ge > O| S| < | & |A ToRVANE
0 DESCRIPTION OF MATERIAL wm|g | & “ 131 05 10 15 20 25
30 7 PN/ Very soft to soft, gray and brown, 1 N
///%/ SANDY LEAN CLAY (CL) 44
% 63.4 64 | 32| 17
5
25 — ; 47
¥/ Very soft to soft, gray and brown, FAT 3
CLAY WITH SAND (CH) 7241 47 | 541 16
WOH
81
20 Very loose, gray and brown, SILTY WOH
CLAYEY SAND (SC-SM) A 48.5 39 | 24 18
42
15 Soft to stiff, reddish brown and gray,
15 — FAT CLAY (CH) 99.1 42 | 94| 26
/ -w/ sand seams at 14'-16'
-w/ gravel at 16'-18'
-w/ sand seams at 18'-20'
20
10 —
-w/ sand seams at 23'-25'
25 90.8 35 | 67| 20
5 — v,
-w/ ferrous stains at 28'-30'
30 86.9 27 | 62| 16
O —
13
35 p 38
-5 —
Firm, gray and reddish brown, LEAN
40 CLAY WITH SAND (CL) 73.3 39 |49 15
-10 — -w/ shells at 38'-40'
v//0 stiff to very stiff, reddish brown and gray,
45 FAT CLAY (CH) 99.7 37 |105) 27
-15 -w/ shells and calcareous nodules
43'-45'
-w/ silt seams at 48'-50'
50 33
Remarks: Wet rotary was initiated at about 12 feet to facilitate drilling. Ground water was not encountered to the wet rotary depth.

Drilled By: CH  Logged By: George

HVJ Associates, Inc.

PLATE A-22



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  7/8/20

PAGE 2 OF 4

LOG OF BORING ECP-312

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N:13818508.34; E: 3241156.78
DEPTH OF WATER: N/AFT

STATION: N/A

SURFACE ELEVATION: 30.23 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 170 FT

OFFSET: N/A
DATE: 2/22/2020

Eel o o | UNDRAINED SHEAR STRENGTH,
E SAMPLER: Shelby Tube/Split Spoon 0@8 %g 5 © X i ﬁ o TSF
R - el ;) Y e |- = ) HAND PENETROMETER
['d L o =
(5 ; 6| @ DRY AUGER: 0 TO 12 FT <DE 5 5 E %) ugJu_ a E = % Z | @ UNCONFINED COMPRESSION
& e S S 55% '£§ EQ QE oo E B UNCONSOLIDATED-UNDRAINED]
@ W% <|  WETROTARY: 12 TO 170 FT |5 i 3|3 28 3 5 9 . sz::\lLECOMPRESSION
rz| > =5 9]
(IT) Z r | - <
50 DESCRIPTION OF MATERIAL am o a & 2 05 10 15 20 25
209 W Stiff to very stiff, reddish brown and gray, oo
/ FAT CLAY (CH)
/ -w/ shells and calcareous nodules
43'-45' [Continued...]
55 29
-25 —
-w/ sand seams at 58'-60'
20 60 -w/ calcareous nodules at 58'-60' 17
Y,
Stiff to very stiff, reddish brown and gray,
65 LEAN CLAY (CL) 98.0 19
-35 — -w/ calcareous nodules at 63'-65'
70
-40 —
75 23
-45 —
9% Firm to hard, gray and brown, SANDY
80 (7l SILTY CLAY (CL-ML) 55.2 23
-50 — 2953
ﬁz(%‘
; 51
85 i 51.9 25
-55 — LT
4 1
W 23
0
90 s 28
60 — 25
7
bersy
2545
Dense to very dense, gray, SANDY SILT 43
95 |’k (ML) 59.0 25
-65 — L
b X 50/1
100 |.] 26

Remarks: Wet rotary was initiated at about 12 feet to facilitate drilling. Ground water was not encountered to the wet rotary depth.

Drilled By: CH  Logged By: George

HVJ Associates, Inc.

PLATE A-22



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  7/8/20

PAGE 3 OF 4

LOG OF BORING ECP-312

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N:13818508.34; E: 3241156.78
DEPTH OF WATER: N/AFT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 170 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 30.23 FT DATE: 2/22/2020
c}j._ o = e o\c‘ UNDRAINEDS?E?RSTRENGTH,
™ SAMPLER: Shelby Tube/Split Spoon DES %g 5 ° o\° '°_ ﬁ
z o I BzT| 2L | g Wl e o O HAND PENETROMETER
o . 8 L DRY AUGER: 0 12 FT ggﬁ an| = EE % =i~ @ UNCONFINED COMPRESSION
r:: ElSE <ZEED- 58 »:8 D= | o | © | £ | B UNCONSOLIDATED-UNDRAINED
2 |9 |5 R weTroTARY: 12 o Fr [EEL|ET| 37 (Q8 |35 | B || TRAXALCOMPRESSON
d 2} %9 52 E o = 5 2 /\ TORVANE
100 DESCRIPTION OF MATERIAL wom| g a “ 2 05 1.0 15 20 25
-0 Dense to very dense, gray, SANDY SILT N
(ML) [Continued...]
sorsl L1 || e
i 0 0
75 —
V] Very dense, gray, SILTY SAND (SM) 61
70 L 212 20
-80 — Lt
/ Stiff to very stiff, gray, FAT CLAY (CH) 24 oo b e o]
115 / 97.9 32 | 52| 17|35
-85 — /
/ 21
120 / X 43
90 — /
%X -/ ferrous stains at 123125 20
125 / 98.6 42 | 69| 21|48
-95 — /
130 / 39
-100 — /
%
Very stiff, gray, LEAN CLAY (CL) 27
135 99.8 32 | 44|17 |27
-105 —
v/ \Very stiff, gray, FAT CLAY (CH)
140 -w/ ferrous stains and calcareous 46 | 75| 28 | 47
-110 — nodules at 138'-140'
145
-115 —
-w/ ferrous stains at 148'-150'
150 99.3 34 | 98| 23|75

Remarks: Wet rotary was initiated at about 12 feet to facilitate drilling. Ground water was not encountered to the wet rotary depth.

Drilled By: CH

Logged By: George

HVJ Associates, Inc.

PLATE A-22



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  7/8/20

PAGE 4 OF 4

LOG OF BORING ECP-312

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N:13818508.34; E: 3241156.78
DEPTH OF WATER: N/AFT

STATION

SURFACE ELEVATION: 30.23 FT

: N/A

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 170 FT
OFFSET: N/A
DATE: 2/22/2020

5’._ [O) = o o\c‘ UNDRAINED SHEAR STRENGTH,
e SAMPLER: Shelby Tube/Split Spoon w|Zw| T ol = TSF
- - @ ; il 7 o O] wel 2 1 E | g (O HAND PENETROMETER
5 “ | @ B DRYAUGER: O 12 FT <8x| L5 | 2. |32 |2 | 2 | £ | @ UNCONFINED COMPRESSION
= T m | - = - o-w o W= w i} - >
:: E SR 4 E o E 8l & 8 D= | o | © | £ | B UNCONSOLIDATED-UNDRAINED
> W % 2| WETROTARY: 12 1w FT |SEZ|EY| 2123|558 TRIAXIAL COMPRESSION
o =} ) n w3 ge > O| S| < | & |A ToRVANE
= w <
150 DESCRIPTION OF MATERIAL Hofg a & 2 05 10 15 20 25
1209 Very stiff, gray, FAT CLAY (CH) R
/ -w/ ferrous stains and calcareous
/ nodules at 138'-140" [Continued...] :
155 '
-125 — :
160 32 | 77| 21 :
-130 — :
v T ST S S
, I e A I N FRPPPEIPPOSS O ...................
-w/ sand seams at 163'-165" | | | | | | | |t [ R SR SUN S
165 R
-135 —
/' .....................................
Hard, gray, SILTY CLAYWITHSAND (9045 ||| 1 f
75.5 26 | 23| 19| 4

170

(CL-ML)

Remarks: Wet rotary was initiated at about 12 feet to facilitate drilling. Ground water was not encountered to the wet rotary depth.

Drilled By: CH

Logged By: George

HVJ Associates, Inc.

PLATE A-22



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 1 OF 3

LOG OF BORING ECP-313

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13817955.11; E: 3238634.13

DEPTH OF WATER:14 FT
OFFSET: N/A
SURFACE ELEVATION: 39.44 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 130 FT

DATE: 2/03/2020

|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w — akFQ a b o w| | £ | & | O HAND PENETROMETER
5 = |28 DbrYAucErR: 0O 30 FT 8| <5 | 2. (55| S | 2 | 2 | @ unconFineD compRESSION
= T o |a g = = asw| o S =W | 3 — >
b= E =Sz z fol e gl E QleE| 3 | © | £ | B UNCONSOLIDATED-UNDRAINED
@ ol > 2 WET ROTARY: 30 130 FT b £2 WS 5 |8 5 g 5 S TRIAXIAL COMPRESSION
d n % 9 E > E o 5 i 2 A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o 2 05 1.0 15 20 25
Very soft to firm, brown, LEAN CLAY o NN NN SR
WITH SAND (CL) :
“wi shells at 06 76.6 93 | 29 | 46| 20 | 26 &
35 % R SR s
30 M~
v// Firm to stiff, reddish brown, FAT CLAY L
(CH) 97 | 41| 54| 23| 31 :
/ -w/ gravel at 8'-10' :
30 — 10 :
-w/ sand seams at 10'-14'
-w/ calcareous nodules at 12'-14' o
* 25 —{15 [T\ Loose, brown and gray, SILTY SAND 8 R SR S T
(SM) 5 16.7 20 | NP| NP |NP
/ Very soft to stiff, gray and brown, FAT :
/ CLAY WITH SAND (CH) f
20 =20 844 | 103 | 24 | 57| 22|35 | @
15 — 25 86 | 35 o
/ :
Firm to stiff, reddish brown and gray, @O
10 — 30 LEAN CLAY (CL) 909 | 98 | 26 | 49| 22 | 27 :
-w/ calcareous nodules at 33'-35' o
-w/ calcareous nodules at 38'-40' (. ................................
V//B Firm, gray, FAT CLAY (CH) 5
5 —{ 25 99.1 | 71 | 48 | 93| 32| 61 O'
/ Firm, brown, SANDY LEAN CLAY (CL) O
110 — 50 W 60.3 32 | 41| 21|20 :

Remarks: Groundwater was encountered at 14' during drilling operations.

Drilled By:CH  Logged By: NL

HVJ Associates, Inc.

PLATE A-23



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 2 OF 3

LOG OF BORING ECP-313

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13817955.11; E: 3238634.13

DEPTH OF WATER:14 FT
OFFSET: N/A
SURFACE ELEVATION: 39.44 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 130 FT

DATE: 2/03/2020

=l o - 32 | UNDRAINED SHEAR STRENGTH,
- SAMPLER: Shelby T i holZy| k = | | TSF
I : y Tube/Split Spoon a E 3l 5 g 5 S EN o !
> E o gokr 2 ot G 2. [ S % O HAND PENETROMETER
o QX DRY AUGER: 0 30  FT 0| g0 | 2u (P z % = | £ | @ UNCONFINED COMPRESSION
b= E =Sz z fol e gl E QloE | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
@ ol > 2 WET ROTARY: 30 130 FT b £2 WS 5 |8 5 g 5 S TRIAXIAL COMPRESSION
d n % 9 % > E o 5 i 2 A\ TORVANE
50 DESCRIPTION OF MATERIAL el o 2 05 1.0 15 20 25
77 | Firm, brown, SANDY LEAN CLAY (CL) o
74 | [Continued...]
//.' Firm, gray, FAT CLAY WITH SAND
15 — 55 (CH) 835| 92 | 33 | 56| 23|33 | O i
-w/ shells at 53'-55'
v/ Stiff, reddish brown, FAT CLAY (CH) O
20 460 100 | 87 | 37 | 99 35 OO
25 | 55 100 33 87! 34|53 O ...... ...................
72/ Very stiff, brown, SANDY FAT CLAY B
-30 4 70 VX (CH) 69.8 19 | 63| 23|30 : 5 :
s, B B B
-w/ ferrous stains at 73'-75' .
7/ \Very stiff, reddish brown, FAT CLAY S T MU SUUU SO
-40 {80 (CH) 86.7 31| 69| 26|43 PO
-w/ ferrous stains at 78'-80'
-w/ sand seams at 83'-85' : o
-45 — 85 100 31| 71| 30|41 : :
-w/ sand seams at 88'-90' B O i
-50 — 90 2 z ;
é// Firm, gray and brown, SANDY LEAN O
55 = 95 /4l CLAY (CL) 50.8 20 | 32| 20 | 12 f
60 =100 %/ 62.9 21| 28| 20| 8 | O

Remarks: Groundwater was encountered at 14' during drilling operations.

Drilled By:CH  Logged By: NL

HVJ Associates, Inc.

PLATE A-23



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 3 OF 3

LOG OF BORING ECP-313

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13817955.11; E: 3238634.13
DEPTH OF WATER:14 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 130 FT

OFFSET: N/A
SURFACE ELEVATION: 39.44 FT DATE: 2/03/2020
|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w — akFQ @a>1 9 w| | £ | & | O HAND PENETROMETER
z [ 1 | xz <d| o = | =S| =z
o) - | o DRY AUGER: O TO 30  FT 0K ao| 2w |PZ = | £ | £ | @ UNCONFINED COMPRESSION
b= e 2z z £ ol e gl E fle E 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
@ w3 % WET ROTARY: 30 TO 130 FT b E% wsl 3 28 3 '@ S . IS:VXLZLE COMPRESSION
w z3| Xz | Z I|1F12
100 DESCRIPTION OF MATERIAL gl a o ] 05 1.0 1.5 20 25
7 Firm, gray and brown, SANDY LEAN I
72 | CLAY (CL) [Continued...]
: Loose to dense, gray, SILTY SAND 9 T R S
-65 105§ (SMm)
45
70 4 345 19 | NP| NP |NP
Medium dense, gray, SAND WITH L O N T OO S O S
-75 —115 SILT (SP-SM) 7.0 27
-w/ woods at 113'-115'
7/ Very stiff, gray and brown, FAT CLAY 18
80 120 / (CH) 94.5 29 | 64| 27|37 :
= -
-85 125 7 98.5 26 | 65| 30|35 L0
-w/ sand seams at 128'-130" | | | | __ | | | | o]
-90 —130 27 O

Remarks: Groundwater was encountered at 14' during drilling operations.

Drilled By:CH

Logged By: NL

HVJ Associates, Inc.

PLATE A-23



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 1 OF 4

LOG OF BORING ECP-314

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818145.06; E: 3239580.73

DEPTH OF WATER:N/A FT
OFFSET: N/A
SURFACE ELEVATION: 39.08 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 170 FT

DATE: 2/10/2020

Sl o - 32 | UNDRAINED SHEAR STRENGTH,
. ' o5l = = o | R | 5 TSF
I SAMPLER: Shelby Tube/Split Spoon a E 3l 5 g 5 S EN o ﬁ
> E 2 o gokr 2 ot G 2. [ S % O HAND PENETROMETER
o -~ | @ & DRYAUGER: 0 30 FT SOK(20| 2u |22 | 2 | S | S | @ UNCONFINED COMPRESSION
b= e 2 g z £ ol e gl E fle E 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
o |4 |5 weTroTARY: 30 SES 2185 3 (2 8132 |2 . ISSVXLZLE COMPRESSION
m z3lxz| 2 o
0 DESCRIPTION OF MATERIAL s o 12| 0510 15 20 25
/78 Soft to firm, brown, FAT CLAY WITH ST
SAND (CH) 79.0 26 | 54| 16| 38 5
Y, .
35 5
834 31| 57| 18 :
30 Soft to stiff, reddish brown and gray, om
10 LEAN CLAY WITH SAND (CL) 79.1 211391 13|26 ;
-w/ calcareous nodules at 8'-16' S YU SRR S SO S
24 o:
25 15 ..... E .............................
v//J Very soft to very stiff, reddish brown o
and gray, FAT CLAY (CH) 90.3 41| 54| 17137 :
/ -w/ sand seams at 16'-18' §
20 59 -w/ shells at 18'-20" 32 :
-w/ sand seams at 23'-25' §
15 755 94.6 28 | 52| 1537 | O
; |
10 —35 =
5 T35 93.8 44 | 53| 18|35 |0
o W/ shells at 3840 oM ]
40 :
5 15 94.2 30 | 68| 20 |48 O
10 55 35 ©

Remarks: Wet rotary was initiated at about 30 feet to facilitate drilling. Ground water was not encountered to the wet rotary depth.

Drilled By:CH Logged By: Edgar

HVJ Associates, Inc.

PLATE A-24



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 2 OF 4

LOG OF BORING ECP-314

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818145.06; E: 3239580.73

DEPTH OF WATER:N/A FT
OFFSET: N/A
SURFACE ELEVATION: 39.08 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 170 FT

DATE: 2/10/2020

[ 10} - X UNDRAINED SHEAR STRENGTH,
. ' w5l = = o | ® ; TSF
- SAMPLER: Shelby Tube/Split Spoon wo|Z,y | T o | X S| X
w — ok 8 as | o ws | = | £ | & | O HAND PENETROMETER
Z Lol rzo| 2L @ |z 5|52
o) £ | Q= DRY AUGER: 0 TO 30 FT Loflao| zu | z % = | £ | @ UNCONFINED COMPRESSION
> ElSE z 2 ol e A= Sl Elal|Q £ | B UNCONSOLIDATED-UNDRAINED
i Wl 2|  WETROTARY: 30 TO 130 FT PESILS S |26 3|88 TRIAXIAL COMPRESSION
d n % 9 % > E O 5 i 2 A\ TORVANE
50 DESCRIPTION OF MATERIAL el o 2 05 1.0 1.5 20 25
¥//, | Very soft to very stiff, reddish brown R
/ and gray, FAT CLAY (CH) : : :
/ -w/ sand seams at 16'-18' : o
[Continued...] : : :
15 55 -w/ shells and sand seams at 53'-55' 95.4 49 | 72| 22150 | & : :
20 o § § §
/ PO U TR U
25 T 100.0 37 | 04| 27 | 67 Ol ......
/ -w/ ferrous stains at 68'-70' Lo :
35 Very stiff to hard, reddish brown and o
- 75 gray, LEAN CLAY WITH SAND (CL) 81.6 18124114110 :
-w/ ferrous stains and calcareous il R .
40 T80 nodules at 78'-80' : o =
Very stiff, gray, LEAN CLAY (CL : ;
-45 185 y ST gray (L) 936 22 | 45| 14|31 | ©
X 28
_50 90 30 ..... E .............................
7 \| stiff, gray, SANDY LEAN CLAY (CL 13 :
55 — 52 // - gray, (C) 68.9 26 | 32[ 12|20 |
// Firm to stiff, gray, FAT CLAY (CH)
0 To0 % -w/ sand seams at 98'-100' 908 28 | 53| 1439 | O

Remarks: Wet rotary was initiated at about 30 feet to facilitate drilling. Ground water was not encountered to the wet rotary depth.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-24



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 3 OF 4

LOG OF BORING ECP-314

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818145.06; E: 3239580.73
DEPTH OF WATER:N/A FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 170 FT

OFFSET: N/A
SURFACE ELEVATION: 39.08 FT DATE: 2/10/2020
|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w — 2 ; Q Az @ W > E | E & | O HAND PENETROMETER
5 ; 5 @ DRY AUGER: @ TO 30 FT <08 <o o 2 = = Z | Z | @ UNCONFINED COMPRESSION
b= e 2z z o8| ER |2 E| 2| @ | £ | B UNCONSOLIDATED-UNDRAINED
a w 5; <§( WET ROTARY: 30 TO 130 FT [ P_: g w N % g % 3 5 o TRIAXIAL COMPRESSION
o fa) P » s, 29 > O1 €| S|4 | A ToRVANE
100 DESCRIPTION OF MATERIAL wa| g o & é 05 1.0 15 20 25
¥//) | Firm to stiff, gray, FAT CLAY (CH) R
/ -w/ sand seams at 98'-100' : :
'/ [Continued...] ol
5 Loose, gray, SAND WITH SILT 8 o
105 (SP-SM) 75 21 e
20 -w/ shells at 108'-110' : :
. 110 : :
Very stiff, reddish brown and gray, FAT :
75— CL/XY (CH) gray 99.3 30 | 81! 27154 | 0 = @ .................
Y, . .
80 — -w/ sand seams at 118'-120 1 O :
-85 125 1 98.7 32 | 77| 23 | 54 © l
% Dense, gray and brown, SAND WITH | 42| || | | | | T T
B 130 SILT (SP-SM) 1.7 21 | NP| NP | NP :
95 Stiff to very stiff, gray, LEAN CLAY 6
i 135 WITH SAND (CL) 30 :
100 -w/ sand seams at 133160 B NP T
140 0
105925 Oi.
110755 % 82.0 24 | 36| 16 | 20 O

Remarks: Wet rotary was initiated at about 30 feet to facilitate drilling. Ground water was not encountered to the wet rotary depth.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-24



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 4 OF 4

LOG OF BORING ECP-314

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818145.06; E: 3239580.73
DEPTH OF WATER:N/A FT

OFFSET:

N/A

SURFACE ELEVATION: 39.08 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 170 FT

DATE: 2/10/2020

[ 10} - X UNDRAINED SHEAR STRENGTH,
. ' ol 2 = o | R ; TSF
= SAMPLER: Shelby Tube/Split Spoon wo|Z,y | T o | ﬁ
w — 2 ; Q Az 8 wel 2| E|a O HAND PENETROMETER
) = g‘ @l  DRYAUGER: 0 TO 30 FT <OEI S0 | 2y |2 % = 2 E @ UNCONFINED COMPRESSION
> Elsk Z52 58| £ Sl E| @ | Q| E | M UNCONSOLIDATED UNDRAINED
& |4 |55 wetrotarv: 30 To 130 FT (BEZ|BI| 5 |25 3 |G | Q| TRIAXALCOMPRESSION
d n % 9 5 > E O 5 i 2 /\ TORVANE
150 DESCRIPTION OF MATERIAL gl a = 12| 0510 15 20 25
Stiff to very stiff, gray, LEAN CLAY O
WITH SAND (CL) [Continued...]
R T 30 :
120 v// Stiff to very stiff, gray, FAT CLAY (CH) S
- 160 -w/ shells and woods at 158'-160' 28 | 55| 1837 ;
-w/ roots at 163'-165' oo
_125 979 30 85 21 64 ............ a ...................
165 : :
1305 -w/ calcareous nodules at 168'-170 29 o

Remarks: Wet rotary was initiated at about 30 feet to facilitate drilling. Ground water was not encountered to the wet rotary depth.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-24



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 1 OF 4

LOG OF BORING ECP-315

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818279.41; E: 3240846.93
DEPTH OF WATER:15 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 170 FT

OFFSET: N/A
SURFACE ELEVATION: 39.61 FT DATE: 2/07/2020
=l o - R UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w — akFQ @a>1 9 w| | £ | & | O HAND PENETROMETER
z e = |0 Xz < w w Xy | = s =
) £ | 0w DRY AUGER: 3% FT SO0 T | 2u|Rz| = | S| £ | @ UNCONFINED COMPRESSION
b= e 2z z £ ol e gl E fle E 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
@ wo g % WET ROTARY: 170 FT b E% wsl 3 28 3 '@ S . IS:VXLZLE COMPRESSION
m z3| Xz | Z I|1F12
0 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
Firm, reddish brown, LEAN CLAY Oé : : : :
WITH SAND (CL) :
-w/ gravel at 0'-8'
-w/ shells at 0'-8' 72.9 21 40| 19 ;
35 - 5 :
107 | 23
21 o
7/ Firm to stiff, reddishbrown and gray, :
30 —{ 10 FAT CLAY WITH SAND (CH) 83.4 25 | 53| 28 z
110 | 20 ® O
o 25 Very Toose to medium dense, gray. P e e R RTE SRR
- SILTY SAND (SM) s 18.3 23 | NP| NP |NP
Brown and gray, CLAYEY SAND (SC) o
20 31.6 24 | 34| 19|15 :
Soft, gray, SANDY LEAN CLAY (CL) A
15 W 54.1 26 | 31| 21|10
/4{
770 Very soft, gray, SANDY SILTY CLAY — |WOP| 11
10 — 30 gz (CL-ML) 55.2 29 | 27| 20| 7
i
977
Loose, gray, SILTY SAND (SM
5 gray (SM) 19.0 21 A
7
o a7 | |
Stiff, brown, SANDY LEAN CLAY (CL) O
5 — 45 59.0 16 | 34| 18 | 16 O
-10 H 50 97 | 29 g e

Remarks: Groundwater was encountered at 15" during drilling operations.

Drilled By:CH

Logged By: NL

HVJ Associates, Inc.

PLATE A-25



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 2 OF 4

LOG OF BORING ECP-315

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818279.41; E: 3240846.93
DEPTH OF WATER:15 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 170 FT

OFFSET: N/A
SURFACE ELEVATION: 39.61 FT DATE: 2/07/2020
=l o - R R UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon @ 8| 2 wl & < 2 i 3 TSF
> E o E Ll w o E - [ S Ia) O HAND PENETROMETER
o - | 9w DRY AUGER: 0 TO 3 FT <Oof 50| 2o 2z 2|3 Z | @ UNCONFINED COMPRESSION
= e 2z z fol e gl E QloE | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
i Wl 2|  WETROTARY: 35 TO 170 FT = 2 usl 3 |8 g 3|88 TRIAXIAL COMPRESSION
d n % 9 % > E O 5 ; 2 A\ TORVANE
50 DESCRIPTION OF MATERIAL gl a o ] 05 1.0 1.5 20 25
Stiff, brown, SANDY LEAN CLAY (CL) : : : : :
[Continued...]
v// Firm to stiff, gray, FAT CLAY WITH L
15 — 55 SAND (CH) 811 | 85 | 37 | 57| 25|32
7/ Stiff to very stiff, brown, FAT CLAY

20 — 60 (CH) 97.2 37 | 95| 34 | 61
_25 ] 65 94 30 ............ (] ...................
-30 —_70 30

-w/ ferrous stains at 73'-75' . O
35 - 75 102 | 26 | 65| 27|38 ol

Very st brownandgay EANGAY 1 | | | | | | [ UL
40 80 (CL¥ gray 057 | 1081 21 | a7l 21126 | i Ao NN
-45 — 85 22 :
_50 ] 90 25 64 26 38 ................. O ..................

Very stiff, gray, LEAN CLAY WITH -
-55 — 95 SAND (CL) 733 | 11| 21| 34| 17 |17 -

: Dense, gray, SILTY SAND (SM) 39

-60 — 100 fit 19.6 21

Remarks: Groundwater was encountered at 15" during drilling operations.

Drilled By:CH

Logged By: NL

HVJ Associates, Inc.

PLATE A-25



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 3 OF 4

LOG OF BORING ECP-315

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818279.41; E: 3240846.93
DEPTH OF WATER:15 FT

OFFSET: N/A

SURFACE ELEVATION: 39.61 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 170 FT

DATE: 2/07/2020

[ =l o - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k = | & TSF
L oFQ 25| O (wR¥| - | £ | W | O HAND PENETROMETER
z |4l gzL|QU| § |gpo|E|S |2
o - | 9w DRY AUGER: 0 TO 3 FT 0| E0| 2u |2z | = | S | £ | @ UNCONFINED COMPRESSION
£ E S Z20l 58| ER |0 E| 2| © | & | ®m UNCONSOLIDATED-UNDRAINED
@ w |5 |E  weTroTARY: 38 To 10 fT |[EEZ2| AT 5 28|35 |8 TRIAXIAL COMPRESSION
o fa) & 2 s, ee > O1 €| S|4 | A ToRVANE
<
100 DESCRIPTION OF MATERIAL N o 12| 0510 15 20 25
L Dense, gray, SILTY SAND (SM) NN NN SR
[Continued...] : : :
65 —{105 23 o
ZJ\| Very stiff, gray, SANDY LEAN CLAY 20 L
70 {110 / (CL) 67.5 24 | 33| 19|14 : : :
THN| Medium dense to dense, gray, SILTY 16 EREIRTINS SO SO S
75 <115 SAND (SM) 28.9 19 | NP NP NP L
37
-80 —120 21
46
85 —{125 28.2 20 SN
7 Very siit, gray and brown, FAT CLAY e om
90 {130 (CH) 953 | 95 | 29 | 63| 2835 oon
-w/ sand seams at 133'-135' LD
-95 — 135 30 D
Stiff, brown and gray, LEAN CLAY (CL
| gray (CL) 882 | 96 | 27 | 40| 23|17 [ O i
-100 — 140 :
-w/ sand seams at 143'-155' O
-105— 145 89.2 26 :
-110 150 % 93 | 29 B

Remarks: Groundwater was encountered at 15" during drilling operations.

Drilled By:CH  Logged By: NL

HVJ Associates, Inc.

PLATE A-25



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 4 OF 4

LOG OF BORING ECP-315

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13818279.41; E: 3240846.93
DEPTH OF WATER:15 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 170 FT

OFFSET: N/A
SURFACE ELEVATION: 39.61 FT DATE: 2/07/2020
=l o - o | | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol B X TSF
w — agFQla>| o w| | £ | & | O HAND PENETROMETER
b4 L | ol Xz 2 | m el |5 |2
) £ | 0w DRY AUGER: 0 TO 3 FT <0 ClEo| zu 2z % = | £ | @ UNCONFINED COMPRESSION
b= e 2z z fol e gl E QloE | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
@ w3 2|  WETROTARY: 35 TO 170 FT = 2 WS z |25 3 b g TRIAXIAL COMPRESSION
i « 49 €z | °1 3|3 ® A TORVANE
150 DESCRIPTION OF MATERIAL el = & & 05 10 15 20 25
Stiff, brown and gray, LEAN CLAY (CL) NN NN SR
[Continued...] :
115155 38 | 42| 25 [ 17 :
v// \Very stiff, gray, brown and bluish green, :
-120 — 160 FAT CLAY (CH) 70 [ 33 |11 3972 :
935 o6 | 73l 33 a0 | i O i
-125—165 ’ :
-130—170 86 | 37 2
Remarks: Groundwater was encountered at 15" during drilling operations.
Drilled By:CH  Logged By:NL HVJ Associates, Inc. PLATE A-25



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 1 OF 3

LOG OF BORING ECP-316

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13817700.71; E: 3238642.83
DEPTH OF WATER:N/A FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 150 FT

OFFSET: N/A
SURFACE ELEVATION: 917 FT DATE: 2/06/2020
=l o - R R UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon A @ 8| 2 wl & < 2 i 3 TSF
> E 2 o =Ll w o E - [ S % O HAND PENETROMETER
o - | 9w DRY AUGER: 0 TO 3 FT <Oof 50| 2o 2z | = | 5 | £ | @ UNCONFINED COMPRESSION
= e 2 g z £ ol e gl E fle E 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
> |w |5 [E| werrotary: 35 To 180 FT |EEZ2|@Y| 5 |28| 5|5 | O | TRAXALCOMPRESSION
o fa) & 2 s, ee > O1 €| S|4 | A ToRVANE
i <
0 DESCRIPTION OF MATERIAL el o 12| 0510 15 20 25
/7 Firm to very stiff, brown and reddish Gt
brown, FAT CLAY (CH) : : :
Y, . . .
92.9 102 26 56| 25 | 31 w ..... ...... ...................
5 1 e E ...... E ...... E ...................
: 27 o——
101 26 | 58| 27|31 | @ o
o P
/ o7 | 55| 24 | 31 O ...... ...................
102 | 27 c TR
N 7 T T R O A fredg
7 N N
10 55 97 | 29 s
Y, . . .
-w/ calcareous nodules at 23'-25' S
15 5 95.8 28 | 63| 29|34 | Qo
-w/ shells at 28'-30' : :
220 — 85 39 O R TR
30 : :
-25 <35 88 | 35 | 77| 30 :
.30 — 20 99.0 o4 | 55| 23|32 | i O ..................
-35 <15 104 | 23 G
-w/ ferrous stains at 48'-50' 5
-40 50 90.7 25| 65| 27|38 Q

Remarks: Wet rotary was initiated at about 35 feet to facilitate drilling. Ground water was not encountered to the wet rotary depth.

Drilled By:CH

Logged By: NL

HVJ Associates, Inc.

PLATE A-26



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 2 OF 3

LOG OF BORING ECP-316

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13817700.71; E: 3238642.83
DEPTH OF WATER:N/A FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 150 FT

OFFSET: N/A
SURFACE ELEVATION: 9.17 FT DATE: 2/06/2020
'(7)— —| ® = . X UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon Iy 3 UZ) wl & ol = i X TSF
> E 2 o Tz 2 w G & - [ § % O HAND PENETROMETER
o -~ | @ & DRYAUGER: 0 3% FT SOK(20| 2u |22 | 2 | S | S | @ UNCONFINED COMPRESSION
b= e 2z z o8| ER |2 E| 2| @ | £ | B UNCONSOLIDATED-UNDRAINED
a w 5; <§( WET ROTARY: 35 150 FT [ IO—: g w N % g % 3 5 o TRIAXIAL COMPRESSION
o fa) & 2 s, ee > O1 €| S|4 | A ToRVANE
50 DESCRIPTION OF MATERIAL wa| g a & é 05 1.0 1.5 20 25
//) | Firm to very stiff, brown and reddish R
/ brown, FAT CLAY (CH) [Continued...] :
7 |
-45 —55 100 | 26 | 61| 29 | 32 :
50 g 28 :
/ .................. S
7,
Stiff, gray, LEAN CLAY (CL) L R R AN SN AU N ER S SRR
-55 65 -w/ sand seams at 63'-65' 92.1 21 | 46| 19|27 : :
s Gray, SILTY SAND (SM) ias JU I G O :
) -w/ wood at 68'-70' : : §
7/ Very stiff to hard, gray and reddish .)
65 175 brown, FAT CLAY (CH) 15| 17 :
/ -w/ calcareous nodules at 73'-75' :
70 — 80 100 23 | 52| 2626 | i e @ .................
-w/ sand seams at 83'-85' : :
75 — 55 1 112 | 18 n-o
80 — 5 23|56l 22 34 1 @ .................
-85 795 97 | 27 | 63| 22 41 3
-90 400 99.0 24 | 48| 21|27 o

Remarks: Wet rotary was initiated at about 35 feet to facilitate drilling. Ground water was not encountered to the wet rotary depth.

Drilled By:CH

Logged By: NL

HVJ Associates, Inc.

PLATE A-26



COH HG1910092.2.1 -BCC_SPILLMAN'S ISLAND WITH OLD.GPJ  4/16/20

PAGE 3 OF 3

LOG OF BORING ECP-316

PROJECT: HSC Expansion -BCC-Spilmans Island
LOCATION: N: 13817700.71; E: 3238642.83
DEPTH OF WATER:N/A FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 150 FT

OFFSET: N/A
SURFACE ELEVATION: 9.17 FT DATE: 2/06/2020
'J; —| ® = . X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol X=X TSF
w — akFQ @a>1 9 w| | £ | & | O HAND PENETROMETER
pd TR — |n xz x| < w w (R = = zZle
o - 8 u DRY AUGER: 0 TO 35 FT <Di Ofi| oo | 2u (P Zl2|3 s UNCONFINED COMPRESSION
b= E =Sz z £ ol e gl E fle E |5 | Q| E | M UNCONSOLIDATED UNDRAINED
@ w3 2|  WETROTARY: 35 TO 150 FT EES| 5 |28 3 b g TRIAXIAL COMPRESSION
i @ 49 €z | > O 3 é ® A TORVANE
100 DESCRIPTION OF MATERIAL aea o 7 05 1.0 1.5 2.0 25
Firm to very stiff, brown and gray, NN NN SR
LEAN CLAY (CL) :
-w/ sand seams at 98'-100'
[Continued...] '
95 405 -w/ sand seams at 103'-105' 98.2 26 | 431 22| 2 :

-100 1410 % 9 | 28 :
_105_115% 96.5 29 | 48| 25| 23 O .........................
-w/ sand seams at 118'-120' : :

-110 — 97 | 29 ol
120 : :
X i
-115 — 125 99.7 28 | 43| 23|20
120730 % 97.8 31| 33[ 2013 [ OF i b
125735 % 39
_ -w/ shells at 138-140' SRS U SO SO
-130 140 34 : :
7 Stiff to very stiff, gray, FAT CLAY (CH S
135115 7 y St gray, (CH) 88.5 41 | 62| 2735 S
-140 — 150 20 O

Remarks: Wet rotary was initiated at about 35 feet to facilitate drilling. Ground water was not encountered to the wet rotary depth.

Drilled By:CH

Logged By: NL

HVJ Associates, Inc.

PLATE A-26



BARBOURS CUT CHANNEL - SITE 1



COH HG1910092.1.1 - HSC SEGMENT 3.GPJ 11/12/20

PAGE 1 OF 1

LOG OF BORING ECP-307A

PROJECT: HSC Expansion-Barbours Cut Channel-Site 1 PROJECT NO.: HG1910092.1.1

LOCATION: N: 13817621.32; E: 3243747.99

DEPTH OF WATER:15.90 FT COMPLETION DEPTH: 46 FT

STATION: N/A OFFSET: N/A

SURFACE ELEVATION: -15.15 FT DATE: 01/03/2020

|_"|_ 10) = . X UNDRAINED SHEAR STRENGTH,

— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol X=X TSF

w = ok 8 g >| O ws | o | E g O HAND PENETROMETER

Z Lol CZ || W B S |2 | 2 ®

o - 8 u DRY AUGER: N/A TO NA FT <Di Ofi| oo | 2u (P Zl2|3 s UNCONFINED COMPRESSION

e E sz zo g S| ER|2E| & | © | £ | B UNCONSOLIDATED-UNDRAINED

i W | % ||  WETROTARY: 0 TO 46 FT e gla | 5 |85 |K | ¢ TRIAXIAL COMPRESSION

% o | 2S5 2 = wgg oo 2 |20 S| S| & | AL TORVANE

x
v 0 DESCRIPTION OF MATERIAL N o & é 02 04 06 08 1.0
B Very loose to soft, brown and gray, EUT TN N SO SNUUE I
SILT (ML) WOH 28 o
X -w/ shells at 0'-2' 3
5 o
-20 985 22 | NP| NP NP —
Y, Firm to very stiff, gray and reddish R o]

brown, FAT CLAY (CH) 5 L

0

5 | 10 99.0 26 | 65| 18| 47 °
96.7 32 | 69| 21 ag | i O ......

15 ; ;

-30 7 :
Stiff to very stiff, gray and reddish :
brown, LEAN CLAY (CL) 9851 109} 21| 37 15 :

35 20 10

943 | 106 | 21 | 49| 19
14 ......
40 —| 25 —
Stiff, gray and reddish brown, SANDY
/// LEAN CLAY (CL) 14 19 | 39| 17 | 22 :

s 1307 106 | 22 oo

) /7 Very stiff to hard, gray and reddish :
brown, SANDY FAT CLAY (CH) 19 1632 16 | 50| 1832
-sandy at 30'-32'

35

-w/ calcareous nodules at 36'-38 120 | 14

-55 — 40 2

7/ Very stiff, gray and reddish brown, FAT 11
CLAY (CH) ’ 96.5 23 | 65| 25| 40 SRR ¢
21
60 —.45 -slickensided at 44'-46' %
Remarks: Mudline was encountered at 15.9' below the water level during drilling operations.

Drilled By:Fugro Logged By:EE

HVJ Associates, Inc.

PLATE A-27



COH HG1910092.1.1 - HSC SEGMENT 3.GPJ 11/12/20

PAGE 1 OF 1

LOG OF BORING ECP-308A

PROJECT: HSC Expansion-Barbours Cut Channel-Site 1
LOCATION: N: 13817237.59; E: 3243951.24
DEPTH OF WATER:29.40 FT

STATION:
SURFACE ELEVATION: -28.4 FT

N/A

PROJECT NO.: HG1910092.1.1

COMPLETION DEPTH: 32 FT
OFFSET: N/A
DATE: 01/03/2020

[ - X UNDRAINED SHEAR STRENGTH,
' n| 2 E o | | & TSF
E SAMPLER: Shelby Tube/Split Spoon E 8 uw T ° o\ % ﬁ
> =l oFf 2| 3 > 8 W sl e E & | O HAND PENETROMETER
o - |9 |4 DRY AUGER: N/A TO NA FT <O o Su |2z 2|5 Z | @ UNCONFINED COMPRESSION
£ E < g T % falcg| ER @ E 2 | © | £ | W UNCONSOLIDATED-UNDRAINED
G |5 |5 wertromrv: o To @ F BEZIES| 58813 |G | Q| TRAXACONPRESSION
i 2o €z > = IR A\ TORVANE
4 0 DESCRIPTION OF MATERIAL gl a o 7| 02 04 06 08 1.0
Firm to stiff, gray and tan, LEAN CLAY 41 o RS U
-30 (CL) . . . . .
"W/ shells at 0*-6' 4 |9638 37 | 35| 16 | 19 :
2 &
35 . BT S S
10 O
-40 7 USRS R SO S
85 37 | | | | @. ................
15 W//)\| Sstiff, gray and tan, FAT CLAY (CH) s logo ar | 85| 30| 83 :
-45 -w/ ferrous stains at 14'-16' 80 | 41 :
20 9 39 BER
Stiff, gray and tan, SANDY LEAN : .E o
-50 / Ml CLAY (CL) 116 | 19 LT
/ :. 9 62.8 27 49| 19030 | ..........................
57 Soveysigmadm AT 1 L | || | [ R
CLAY WITH SAND (CH) 708 301 50 17133 : §
-55 11 20 :
30 O
60 A 11 19

Remarks: Mudline was encountered at 29.4' below the water level during drilling operations.

Drilled By:Fugro Logged By: MP

HVJ Associates, Inc.

PLATE A-28



COH HG1910092.2.1 - SITE 3 BARBOURS CUT.GPJ  4/17/20

PAGE 1 OF 3

LOG OF BORING ECP-317

PROJECT: HSC Expansion-Barbours Cut Channel-Site 1
LOCATION: N: 13817284.46; E: 3243480.96
DEPTH OF WATER:0 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 150 FT

OFFSET: N/A
SURFACE ELEVATION: 4.55 FT DATE: 1/15/2020
|c7; —| ® = . X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol X=X TSF
v — 2 ; 2l a o g |u S| | £ | B | O HANDPENETROMETER
8 ; o[B8  DbrYAUGER: 0 TO 4 FT <0x| &0 = = £1 2 | 2 | Z | @ UNCONFINED COMPRESSION
g e Sz z 2 ol e gl E Qe E 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
o T2 % WET ROTARY: 4 TO 100 FT |& E AN ERE 8|3 l@ S TRIAXIAL COMPRESSION
o 29 e z 303 @ /\ TORVANE
4 0 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
) Stiff, dark gray, LEAN CLAY WITH O
SAND (CL) 81.7 24 | 47| 13 | 34 HO
-w/ shells at 0'-4' L
-w/ roots and gravel at 0'-6' o
0 —5 N
23 o
Soft to stiff, dark gray and brown, LEAN RS
CLAY (CL) 87.6 35 | 36| 22| 14 Do
-5 —{ 10 92 | 28
-w/ shells at 10'-12" S S A
-w/ gravel at 11'-12' s
'\SﬂleLC#”(gPd_gﬁ)a gray, SAND WITH 19 [106 15 | NP| NP NP |
-10 — -w/ gravel and shells at 12'-14' 13 : :
Very loose to loose, gray SILTY SAND : §
(SM) 2 |47.2 23 bt
-w/ gravel and shells at 18'-20'
15 — 6 12 f f
v/ Soft to stiff, reddish brown and gray,
20 — 25 % FAT CLAY (CH) 4 |887 41| 7311855 L
Y, . .
5 35 / 9.9 23 | 62| 16|46 | 1 OF i
-30 — 35 89 | 3 w9
35 —{ 20 97 35 .O .............................
Very stiff, gray and reddish brown,
LEAN CLAY WITH SAND (CL)
40 — 25 76.4 | 113 | 21 | 34| 13| 21 o
/ B Stiff to very stiff, reddish brown and
45 4 50 27/ gray, SANDY LEAN CLAY (CL) 68.3 221 25| 17| 8

Remarks: Surface water was encountered during drilling operations.

Drilled By:CH

Logged By: EE

HVJ Associates, Inc.

PLATE A-29



COH HG1910092.2.1 - SITE 3 BARBOURS CUT.GPJ  4/17/20

PAGE 2 OF 3

LOG OF BORING ECP-317
PROJECT: HSC Expansion-Barbours Cut Channel-Site 1 PROJECT NO.: HG1910092.2.1
LOCATION: N: 13817284.46; E: 3243480.96
DEPTH OF WATER:0 FT COMPLETION DEPTH: 150 FT
OFFSET: N/A
SURFACE ELEVATION: 4.55 FT DATE: 1/15/2020
|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w — akFQ @a>1 9 w| | £ | & | O HAND PENETROMETER
z [ 1 | xz <d| o = | =S| =z
o - | Q[ DRY AUGER: 0 TO 4 FT SO0 T | 2u|Rz| = | S| £ | @ UNCONFINED COMPRESSION
e e S zo g S| EQ|akE 5' 8] E B UNCONSOLIDATED-UNDRAINED
S T P = WET ROTARY: 4 To 100 FT = 4 g a3 |28|3 |5 1| ¢@ TRIAXIAL COMPRESSION
% a |2 (S o= - "’%o ge| = 20 S| S| & | AL TORVANE
- [\ —
50 DESCRIPTION OF MATERIAL N o & é 05 1.0 15 20 25
7 Stiff to very stiff, reddish brown and R
72/ | gray, SANDY LEAN CLAY (CL) o
/ [Continued...]
-50 — 55 % X 12 19 o
% -w/ calcareous nodules and wood o m
-55 — 60 [/ pieces at 58'-60' 63.1| 110 | 20 | 40| 22| 18 =
- 0 T T T O S
Very stiff, reddish brown, brown and O
-65 —_70 gray, LEAN CLAY WITH SAND (CL) 29 T
-w/ ferrous stains at 73'-75' O§ .§
-70 — 75 838 | 114 | 17 | 35| 21 | 14
75 80 1121 19| | | e @. ...........
80 - 85 % 16 1
Very stiff to hard, reddish brown, brown | | /|| || Db
and gray, LEAN CLAY (CL) :
w/sand seams at88-90' | | | | | | | | o o mi
85 - 90 85.1 | 107 | 23 | 47| 25|22 D
90 — 95 109 | 25 ou
-95 —{100 % 27 ©
Remarks: Surface water was encountered during drilling operations.
Drilled By:CH  Logged By: EE HVJ Associates, Inc. PLATE A-29



COH HG1910092.2.1 - SITE 3 BARBOURS CUT.GPJ  4/17/20

PAGE 3 OF 3

LOG OF BORING ECP-317
PROJECT: HSC Expansion-Barbours Cut Channel-Site 1 PROJECT NO.: HG1910092.2.1
LOCATION: N: 13817284.46; E: 3243480.96
DEPTH OF WATER:0O FT COMPLETION DEPTH: 150 FT
OFFSET: N/A
SURFACE ELEVATION: 4.55 FT DATE: 1/15/2020
|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
Z Lol CZ || T B S |2 | 2 ®
) r | Q| DRY AUGER: 0 TO 4 FT Lol ao| =u |2 zl2|3| % UNCONFINED COMPRESSION
> ElSE z 2 ol e A= Sl E| 2 | Q| E | B UNCONSOLIDATED UNDRAINED
0 w3 % WET ROTARY: 4 TO 100 FT  |b E =85 5 |8 313 '@ Q A Ig:’/‘/':"\‘LECOMPRESS'ON
m el e I
100 DESCRIPTION OF MATERIAL aea o 7 05 1.0 15 20 25
/7 Stiff to very stiff, gray, FAT CLAY (CH) R
%
-w/ ferrous stains and calcareous o
-100—{105 nodules at 103'-105' 99.4 30 | 73| 32| 41 S
-w/ calcareous nodules at 108'-110' :
-105—110 28 :
/ RS TR ST S
-w/ ferrous stains and shells at .3 .........................
110115 113-115' 89 | 33 St
-w/ ferrous stains at 118'-120' O
115—1120 97.3 28 | 50| 28|22 |
Gray, SILT (ML) R
-w/ ferrous stains at 123'-125'
-120—125 952 | 86 | 38| 24| 21| 3
Stiff to very stiff, gray, LEAN CLAY
(CL) §
X| -w ferrous stains at 128130 SOENO0 SO0 000 I
1251130 15 |99.6 33| 25| 8 Pt
-130 135 89 1 29 o-.
7/l stfttoverysiff, gray, FATCLAY(CH) | | | | | | | | o
-135—140 ¥ 46 :
-w/ ferrous stains at 143'-145' o .
-140 — 145 99.7 97 | 29 : f
-w/ ferrous stains at 148'-150' O
-145 150 33 ;
Remarks: Surface water was encountered during drilling operations.

Drilled By:CH

Logged By: EE

HVJ Associates, Inc.

PLATE A-29



COH HG1910092.2.1 - SITE 3 BARBOURS CUT.GPJ  4/17/20

PAGE 1 OF 3

LOG OF BORING ECP-318
PROJECT: HSC Expansion-Barbours Cut Channel-Site 1 PROJECT NO.: HG1910092.2.1
LOCATION: N: 13817229.71; E: 3243652.29
DEPTH OF WATER:3 FT COMPLETION DEPTH: 150 FT
OFFSET: N/A
SURFACE ELEVATION: 4.99 FT DATE: 1/15/2020
|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = o'—E as | o ws | o | E g O HAND PENETROMETER
z [ 1 | xz QE w = | =S| =z
(] -~ | @ & DRYAUGER: 0 TO 4 FT SO0 T | 2u|Rz| = | S| £ | @ UNCONFINED COMPRESSION
< |5 |EE 25o|£8| 57 122] 2 | 2| 5 | ™ mRRISMRIS
o w . 4 T 100 FT w S| h|Q
% g8 |0 WET ROTARY: 4 o 100 "ZE% %9 z =9 S % Z A TORVANE
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 20 25
Fill: Brown and gray clayey sand O
-w/ crushed concrete at 0'-2' 33 6
-w/ gravel at 0'-4'
¥ X g 5 |[356 16 | 24| 15| 9
5 -w/ shells at 4'-12'
0 X 5
-w/ gravel at 6'-12'
25
5 10 33.6 14 | 32| 14 (18
O]
Very soft to soft, gray and reddish o
brown, LEAN CLAY WITH SAND (CL) 772 230
10 |15 o
Very loose, gray, SILTY SAND (SM) ) 30
3 [23.8 19 | NP| NP [NP
-15
2 30
-20
/)| Fim tosstiff, grayand reddishbrown, | _ || | __[_ | | | i i
25 30 FAT CLAY (CH) 7 |944 25 | 78| 16 | 62
35 991 | 90 | 32 |84|31|53| &
-30 - -
Gray, SILTY CLAY (CL-ML) | | | o o el s ]
40 85.5 20 | 24| 18| 6
-35
Very soft to very stiff, gray and reddish
40 |45 brown, LEAN CLAY WITH SAND (CL) 12 1750 20 | 35| 13|22
X -w/ gravel at 48'-50'
50 6 21
Remarks: Groundwater was encountered at 3' during drilling operations.

Drilled By:CH

Logged By: EE

HVJ Associates, Inc.

PLATE A-30



COH HG1910092.2.1 - SITE 3 BARBOURS CUT.GPJ  4/17/20

PAGE 2 OF 3

LOG OF BORING ECP-318
PROJECT: HSC Expansion-Barbours Cut Channel-Site 1 PROJECT NO.: HG1910092.2.1
LOCATION: N: 13817229.71; E: 3243652.29
DEPTH OF WATER:3 FT COMPLETION DEPTH: 150 FT
OFFSET: N/A
SURFACE ELEVATION: 4.99 FT DATE: 1/15/2020
|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
: e aF@ 8> 0 |w| | £ | B | O HAND PENETROMETER
z [ 1 | xz 2 wi oo = | =S| =z
o £ | Q1 DRY AUGER: 0 TO 4 FT Loflao| zu | z % 3|2 @ UNCONFINED COMPRESSION
< |5 |5E <5 58| 52|28 2| 2| B | M imenmmpne
> i -4 T 100 FT w > Q
% a8 || WET ROTARY: 4 o 100 5 E E % g z =9 S %J ,@ A TORVANE
50 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 20 25
Very soft to very stiff, gray and reddish NN NN SR
brown, LEAN CLAY WITH SAND (CL) :
[Continued...] C
-w/ sand pockets at 53'-55' :
= p 817! 105 22 | 31| 20l 11 M i o.E ...................
-50 :
Medium dense to dense, gray and :
- reddish brown, CLAYEY SAND (SC) 30 |41.7 17 1 34| 13 | 21 z
-w/ gravel at 58'-60° || DU IO
Very stiff to hard, reddish brownand |~ |__ | | | __| | | @3.... .............
o0 | 65 gray, LEAN CLAY (CL) 77.6 | 109 | 19| 37| 21|16 z
) -w/ sand at 63'-65'
22 :
65 |70 3
87.7 16 | 39| 12 | 27 O
70 75
-W/ Calcareous nodules at 78'_80' ................... el ......
80 117 16 ................. @.
-75 :
98.8 18 | 37| 15| 22 O
-80 85
wl | @ ......
85 90 : ;
7 Very stiff, reddish brown and gray, FAT ;
95 % CLA)\/Y (CH) oy 95.7 | 109 | 27 | 65| 19|46 o a
-90 : :
100 28 O
Remarks: Groundwater was encountered at 3' during drilling operations.
Drilled By:CH  Logged By: EE HVJ Associates, Inc. PLATE A-30



COH HG1910092.2.1 - SITE 3 BARBOURS CUT.GPJ  4/17/20

PAGE 3 OF 3

LOG OF BORING ECP-318
PROJECT: HSC Expansion-Barbours Cut Channel-Site 1 PROJECT NO.: HG1910092.2.1
LOCATION: N: 13817229.71; E: 3243652.29
DEPTH OF WATER:3 FT COMPLETION DEPTH: 150 FT
OFFSET: N/A
SURFACE ELEVATION: 4.99 FT DATE: 1/15/2020
|—"|_ 10} - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w — akFQ @a>1 9 w| | £ | & | O HAND PENETROMETER
z [ 1 | Tz | < wi oo [y S| 2|z|e@
o £ | Q1 DRY AUGER: 0 TO 4 FT 2Oh| | 2w (P zl2|3|32 UNCONFINED COMPRESSION
e E sz zo g S| ER|2E| & | © | £ | B UNCONSOLIDATED-UNDRAINED
> | 512 wWETROTARY: 4 T0 10 Fr|SE2(EGS| 3 |23|5 |5 | O TRIAXIAL COMPRESSION
”dJ e o - - *ug| g2 > Ol 2|3 |4 |A TorRvANE
100 DESCRIPTION OF MATERIAL N o & é 05 1.0 15 20 25

Stiff to very stiff, gray and tan, LEAN O

CLAY (CL)

062 o6 | aal 21 | 4a | it
~100 195 SR T -
105 110 89 | 34

7/ | Firmtostiff, gray and brown, FAT | | | | | | | [ i1
CLAY (CH)
985 53| 25 28 | O ...... ...... ......
1101115 O S S
-w/ ferrous stains at 118'-120'
120 99 | 28 SHEE
e Gray, SLTWITHSAND (ML) | | | | | | | [ & o
-w/ ferrous stains at 123'-125'
125 81.4 22 | 21119 2
-120 - -
Stiff to very stiff, gray, LEAN CLAY
(CL)
X 9 SR D SO
99.2 agl o3l | bbb
125130 SR T -
-w/ shells at 133'-135' -
135 83 | 35 O-m
-130 R
-w/ ferrous stains at 138'-140' | | | | | | | | .. O ...............................
140
138 ¥//) | Very stiff, gray and reddish brown, FAT
CLAY (CH)
-w/ ferrous stains at 143'-145' s
125 100 | 92 | 32 | 69 28 | 41 o Om:
-140 :
-w/ ferrous stains and calcareous o
150 nodules at 148'-150' 32 oL T
Remarks: Groundwater was encountered at 3' during drilling operations.

Drilled By:CH  Logged By: EE HVJ Associates, Inc. PLATE A-30



COH HG1910092.2.1 - SITE 3 BARBOURS CUT.GPJ  4/17/20

PAGE 1 OF 2

LOG OF BORING ECP-319
PROJECT: HSC Expansion-Barbours Cut Channel-Site 1 PROJECT NO.: HG1910092.2.1
LOCATION: N: 13817084.89; E: 3243673.15
DEPTH OF WATER:8 FT COMPLETION DEPTH: 100 FT
OFFSET: N/A
SURFACE ELEVATION: 9.07 FT DATE: 1/16/2020
|—"|_ 10} = . X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol X=X TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
> T o rz | W | w | s | 2| 2 Y
) QX DRY AUGER: 0 TO 8 FT Lol ao| =u |2 z12(3|% UNCONFINED COMPRESSION
e E sz zo g S| ER|2E| & | © | £ | B UNCONSOLIDATED-UNDRAINED
i Wl 2|  WETROTARY: 8 TO 100 FT E z2 W g z |25 3|88 TRIAXIAL COMPRESSION
d n % 9 % > E O 5 i 2 /\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 20 25
Firm, gray and reddish brown, LEAN NN NN SR
CLAY WITH SAND (CL) 7 :
-w/ gravel and asphalt at 0'-2' :
84.7 29 | 48| 11
5 5 :
/ Very soft to soft, gray and reddish :
v ~//M brown, SANDY LEAN CLAY (CL) 84 | 37 :
0 / WOH |57.4 41| 25| 16| 9 :
10 v :
% , SR NI
. Firm to stiff, brown and gray, LEAN '
CLAY (CL) 9341 1071 22143119 24 R L
B 15 -w/ shells at 14'-16' OE
7/, Soft, brown and gray, FAT CLAY (CH)
-w/ ferrous stains at 16'-18' 95.3 33 | 62| 16 |46 |©
Y, ' (] .
10 -w/ sand seams at 18'-20 26 o
20 :
é :
15 Very soft, gray, LEAN CLAY WITH
- 25 SAND (CL) WOH |[73.6 32 | 26| 16|10 f
-w/ shells at 23'-25'
% Very soft, gray, SANDY LEAN CLAY
_20 ; (CL%I g y 610 20 27 15 12 D ...............................
7 -w/ shells at 28'-30'
7/ Firm to stiff, reddish brown and gray,
25 55 FAT CLAY (CH) 9% | 28 -
_30 40 940 32 87 20 67 ,O .........................
Very stiff, gray and reddish brown, 5
35 45 LEAN CLAY WITH SAND (CL) 109 | 20 O
-w/ calcareous nodules and ferrous
stains at 53'-55' : :
40 = -w/ calcareous nodules at 48'-50 >7 o
Remarks: Groundwater was encountered at 8' during drilling operations.

Drilled By:CH

Logged By: EE

HVJ Associates, Inc.

PLATE A-31



COH HG1910092.2.1 - SITE 3 BARBOURS CUT.GPJ  4/17/20

PAGE 2 OF 2

LOG OF BORING ECP-319

PROJECT: HSC Expansion-Barbours Cut Channel-Site 1
LOCATION: N: 13817084.89; E: 3243673.15

DEPTH OF WATER:8 FT

OFFSET: N/A

SURFACE ELEVATION: 9.07 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 100 FT

DATE: 1/16/2020

[ 10} - X UNDRAINED SHEAR STRENGTH,
. - obl z E o | 2| TSF
- SAMPLER: Shelby Tube/Split Spoon wo|Z,y | T P O
w = E ; Q a b Y] W S le |k & | O HAND PENETROMETER
8 - g‘ @l  DRYAUGER: 0 TO 8 FT <ox| T = = % = 2 E @ UNCONFINED COMPRESSION
> Elsk Z52 58| £ Sl E| @ | Q| E | M UNCONSOLIDATED UNDRAINED
& |4 |& g WETROTARY: 8 To 10 Fr |SEZ|ET| 5 |88| 5|5 | S| TRAALcouPRessioN
d n % 9 5 > E (&) 5 i 2 /A TORVANE
50 DESCRIPTION OF MATERIAL ge o o & ] 05 1.0 15 2.0 25
Very stiff, gray and reddish brown, O
LEAN CLAY WITH SAND (CL)
-w/ calcareous nodules and ferrous
stains at 53'-55' [Continued...]
-45 74.6 14 | 49| 13|36
55
-50 60 122 | 15
.55 o5 111 20 , ...... ..... @., ......
60 -w/ sandstone at 68'-70 15 Lo
70 : : :
v/ Very stiff, reddish brown, brown and N
65 75 gray, FAT CLAY (CH) 99.6 20|55/ 16(39 | i@
Y, 0 0 B
i/ ferrous stains at 78"80" B R SRR
-70 115 18 R SRR SRR C ......
80 : : . : :
75 85 4 14 o9
Very stiff, reddish brown and gray, URUETRTNE S-S O
80 9o LEAN CLAY (CL) 905 | 118 18 46| 20|26 | O o
-w/ sand pockets at 88'-90'
85 -w/ sand seams at 93'-95 18 Lo
95 : : :
-w/ sand seams at 98'-100' ; § ; §
90 100% 115 | 22 Lolom

Remarks: Groundwater was encountered at 8' during drilling operations.

Driled By:CH  Logged By: EE HVJ Associates, Inc.

PLATE A-31



BARBOURS CUT CHANNEL - SITE 2



COH HG1910092.1.1 - HSC SEGMENT 3.GPJ 11/12/20

PAGE 1 OF 1

LOG OF BORING ECP- 304B

PROJECT: HSC Expansion-Barbours Cut Channel-Site 2
LOCATION: N: 13815732.01; E: 3244430.59
DEPTH OF WATER:9.10 FT

PROJECT NO.: HG1910092.1.1

COMPLETION DEPTH: 52 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: -9.44 FT DATE: 01/04/2020
|_'|_ 10) - X UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon @ 8| 2 W % < 2 i 3 TSF
= E = E S 2 o o E o = s % O HAND PENETROMETER
o < | Q@ DRY AUGER:  NA TO NA FT Loflao| zu | z % = | £ | @ UNCONFINED COMPRESSION
> ElSE z fole8| ER|eE| o | @ £ | B UNCONSOLIDATED-UNDRAINED
@ W | 5[5 WETROTARY: 0 To 52 f1 |BEEZ|ES| 5 (25 3l6|¢ TRIAXIAL COMPRESSION
o « w9 €z | % o3 é @ A TORVANE
Ve 0 DESCRIPTION OF MATERIAL gl a = £ | 02 04 06 08 1.0
T 10 72| Very loosse to loose, gray, CLAYEY ST SO SRE
SAND (SC) 1 s s
X -w/ shells at 0'-6' 4 |a64 23
5 | |
-15 X 5 3 :
7| Very soft to firm, gray, SANDY LEAN SRS SRR O SO SO S
// CLAY (CL) 3 |67.2 27 | 31| 16|15 : i
10 /X 4
-20 ) : :
%x . ’ [
M -wishells at 12-14' A
15 177 : g
25 7 4 |68.3 30 | 37| 15|22 [ :
V//)\| Very soft, gray, FAT CLAY WITH : :
20 SAND (CH) 2 35 i i
-30 : B
83.9 45 | 64| 24 |40 O :
-w/ wood pieces at 22'-24' 9 SRS TR TEUT SR SRR
25 /// F”-m toverystiff’ grayand reddish ..... ,_\ ......
-35 / Ml brown, SANDY LEAN CLAY (CL) 100 | 27 § e §
7 |55.9 22| 36| 18|18 § §
3 / | o
-40 7 : :
5 21 :
109 | 20 ®
Loose, gray and reddish brown, §
-w/ sand layer at 34'-36' f
Very Soft to flrm‘ brown’ SANDY LEAN ...............................
20 CLAY (CL) 2 :
-50 :
63.2 25 | 32| 17|15 | Q
] :
Loose, brown, SAND WITH SILT
-55 (SP-SM) 9 |77 20
9
Loose to medium dense, brown, SILTY
-60 20

Remarks: Mudline was encountered at 9.1' below the water level during drilling operations.

Drilled By:Fugro Logged By:EE

HVJ Associates, Inc.

PLATE A-32



COH HG1910092.2.1 - SITE 3 BARBOURS CUT.GPJ  11/16/20

PAGE 1 OF 2

LOG OF BORING ECP-320
PROJECT: HSC Expansion-Barbours Cut Channel-Site 1 PROJECT NO.: HG1910092.2.1
LOCATION: N: 13815636.21; E: 3244220.69
DEPTH OF WATER:8 FT COMPLETION DEPTH: 100 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 7.97 FT DATE: 1/14/2020
|_'|_ 10) = . =3 UNDRAINED SHEAR STRENGTH,
- SAMPLER: Shelby Tube/Split Spoon dolzy | k Sl R X TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
z Lo CZ | T B3| 2|2 ®
o - 8 u DRY AUGER: 0 TO 10 FT <Di Ofi|a® | 2u (P Zl2|3 s UNCONFINED COMPRESSION
> ElSE z 2 ol e A= Sl E| 2 | Q| E | W UNCONSOLIDATED UNDRAINED
@ Wl % WET ROTARY: 10 TO 100 FT b E% wsl 3 28 3 '@ S . IS:VXLZLE COMPRESSION
m z3| Xz | Z I
0 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
FILL: Gray and reddish brown lean clay o S
with sand at 0'-4' Lo
5 -w/ wood pieces at 0'-2'
-w/ gravel and shells at 0'-4' 74.0 17 1 39| 13 | 26 .
5 -w/ calcareous nodules at 2'-4' :
Gray sand with silt at 4'-8' 19 | 8.6 19 | NP| NP NP 5
-w/ shells and glass fragments at 4'-6' :
WOH :
Yo :
7/ Firm, brown and gray, FAT CLAY ol
10 WITH SAND (CH) 822 8716317146 | =
-w/ shells at 8'-10' :
O ...............................
5 Very loose to loose, gray, SILT (ML) 25
" RN SR SR T
5 [87.0 29 | NP| NP [NP ;
A 4 §
-10 :
20 X 5 29
-15 . i
X -no recovery at 23'-25 :
25 WOH :
-20
Very soft, gray, LEAN CLAY WITH SEUUE TUSUOU RN UUUU SUVR AU
30 SAND (CL) WOH |76.1 30 | 35| 13|22 :
-w/ shells at 28'-30'
25 Very soft, gray, LEAN CLAY (CL)
35 Y sort gray. 86.2 33 (40| 13|27 P
-30
40 29 .
3 7//B Firm, gray, FAT CLAY (CH)
25 - oray: 998 | 75 | 47 | 64| 25 |39 | (M
-40 7 . . i
/ Firm to stiff, gray, SANDY LEAN CLAY o
50 ¥/ (CL) 21 :
Remarks: Groundwater was encountered at 8' during drilling operations.

Drilled By:CH

Logged By: EE

HVJ Associates, Inc.

PLATE A-33



COH HG1910092.2.1 - SITE 3 BARBOURS CUT.GPJ  11/16/20

PAGE 2 OF 2

LOG OF BORING ECP-320

PROJECT: HSC Expansion-Barbours Cut Channel-Site 1
LOCATION: N: 13815636.21; E: 3244220.69

DEPTH OF WATER:8 FT
STATION:
SURFACE ELEVATION: 7.97 FT

N/A

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 100 FT
OFFSET: N/A
DATE: 1/14/2020

[ =l o - =3 UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon @ S UZ) w % < ® x 3 TSF
= E = E - ;:,_ 2 @ o & o E E % O HAND PENETROMETER
o - 8 w DRY AUGER: 10 FT 20| | 2w (P Zl2|3 s @ UNCONFINED COMPRESSION
b E Sz z Lol e gl E QleE | 3 | © | £ | B UNCONSOLIDATED-UNDRAINED
> w5 = WET ROTARY: 100 FT EED w3 z |128|3| K¢ TRIAXIAL COMPRESSION
o fa) P » Wl 22| = O1 €| S|4 | A ToRVANE
50 DESCRIPTION OF MATERIAL e g o & é 05 1.0 15 20 25
7 Firm to stiff, gray, SANDY LEAN CLAY R
74 | (CL) [Continued...]
-45 /X .......................................
= / 9 o | || [
07
/ 629 | 106 | 22 | 31| 17 | 14 :
60 /% :
Medium dense, light brown, SAND T R S SR
65 WITH SILT (SP-SM) 30 |73 19 z
-60 X
70 18 20
65 ; Dense, gray, SILTY SAND (SM)
75 | 33 [39.4 20 :
-70 _ :
Firm, gray, SANDY LEAN CLAY (CL) s o2 o3 | 23] 15| g [ i U ST
-75 . :
Loose to medium dense, gray, SILTY :
CLAYEY SAND (SC-SM) 6 (405 26 | 201 16| 4 :
-80
24 19 | | | ...................
-85 . .
Very stiff, reddish brown and gray, Ol
95 LEAN CLAY (CL) 98.2 | 107 | 23 | 42| 22|20 :
-w/ shells at 93'-95'
-90 §
-w/ sand pockets at 98'-100' o
100 20 :

Remarks: Groundwater was encountered at 8' during drilling operations.

Drilled By:CH

Logged By: EE

HVJ Associates, Inc.

PLATE A-33



COH HG1910092.2.1 - SITE 3 BARBOURS CUT.GPJ  11/16/20

PAGE 1 OF 2

LOG OF BORING ECP-321

PROJECT: HSC Expansion-Barbours Cut Channel-Site 1
LOCATION: N: 13815493.21; E: 3244294.45

DEPTH OF WATER:6 FT
STATION: N/A
SURFACE ELEVATION: 5.92 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 100 FT
OFFSET: N/A
DATE: 1/13/2020

Sl o - 32 | UNDRAINED SHEAR STRENGTH,
) ' o5l = = o | = ; TSF
I SAMPLER: Shelby Tube/Split Spoon a E 3l 5 g 5 W EN o ﬁ
> E 2 o Tz 2 w G 2, [ S % O HAND PENETROMETER
) QX DRY AUGER: 0 10 FT z0 ClEo| 2w 2 z % =S @ UNCONFINED COMPRESSION
b =g z > ol e gl E fle E |5 | Q| E | M UNCONSOLIDATED UNDRAINED
& w5l WET ROTARY: 10 100 FT FESILY 5 125|135 |h |8 TRIAXIAL COMPRESSION
o fa) & 2 s ee > O1 €| S|4 | A ToRVANE
W <
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 1.5 2.0 25
Fill: Brown and gray sandy lean clay N
5 : : :
-w/ roots and calcareous nodules at 59.1 22 |1 40| 19| 21 A
0'-2' P
-w/ shells and asphalt at 2'-4' 16 :
5 Medium dense, gray, SILT WITH :
7 o SAND (ML) 15 |75.9 20 | 24| 21| 3
X 18
[ Very loose to loose, gray, SANDY SILT
10 |} (ML) 8 :
: -w/ shells at 8'-10' :
-5 L 4 24 T RHE RIS ST S
THY( - shells at 1214 ] :
=1l X RN SR SR T
d 3 [64.3 23 | NP| NP [NP ;
-10 s :
[ . ;
20 b X 3 23
15 T §
. X -w/ shells at 23'-25' i
25 | WOH 26 :
-20 §
Very soft, gray, LEAN CLAY WITH AU SO S SRR R
30 SAND (CL) WOH |76.1 34 | 34| 13| 21 :
25 :
// Very soft to stiff, gray, FAT CLAY (CH)
35 -w/ shells at 33-35' 97.0 40 | 54| 15|39 P
-30 ...............................
40 966 81 43 62 24 38 O., ................................
-35
5 99.0 53 | 92| 23|69 |O
-40
50 78 | 46 (.

Remarks: Groundwater was encountered at 6' during drilling operations.

Drilled By:CH Logged By:EE

HVJ Associates, Inc.

PLATE A-34



COH HG1910092.2.1 - SITE 3 BARBOURS CUT.GPJ  11/16/20

PAGE 2 OF 2

LOG OF BORING ECP-321

PROJECT: HSC Expansion-Barbours Cut Channel-Site 1
LOCATION: N: 13815493.21; E: 3244294.45
DEPTH OF WATER:6 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 100 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 5.92 FT DATE: 1/13/2020
'c?)— =l o = . =3 UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon wg UZ) wl & ol = i X TSF
= E = E S 2 o o E o = = % O HAND PENETROMETER
o £ | Q1 DRY AUGER: 0 TO 10 FT Loflao| zu | z % 3|2 @ UNCONFINED COMPRESSION
b E Sz z Lol e gl E QleE | 3 | © | £ | B UNCONSOLIDATED-UNDRAINED
@ W | 5|2 weTroTAR: 10 TOo 10 FT |[EEZIET| 5|83 S5 ¢ TRIAXIAL COMPRESSION
o « w9 £z | » o3 é @ A TORVANE
50 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
45 ¥//) | Very soft to stiff, gray, FAT CLAY (CH) R
% -w/ shells at 33'-35' [Continued...]
Y,
55 31
-50 /
Medium dense to dense, gray and light :
60 brown, SAND WITH SILT (SP-SM) 31 110.0 19 | NP| NP NP z
55 —— o ...................
= 27 |56 o1 InpInelNe [ o
-60 :
-w/ gravel at 68'-70'
70 23 19
65 ——EEEH | ...................
Very loose to loose, gray, SILTY
CLAYEY SAND (SC-SM) 5 (339 231201146 ;
-70 :
80 | 4 31 :
-75 ' :
: Medium dense, gray, SILTY SAND :
8 | (SM) 27 (193 20 | NP| NP|NP ;
80 —\——— ¢y ...................
5ol 19 sl L o
-85 : :
Stiff to very stiff, reddish brown and 6 .
95 gray, LEAN CLAY (CL) 1041 26 | 44] 2123 =
-90 :
-w/ claystone at 98'-100'
100 35 Of

Remarks: Groundwater was encountered at 6' during drilling operations.

Drilled By:CH

Logged By: EE

HVJ Associates, Inc.

PLATE A-34



HSC BAYOU REACH BORING LOGS
SEGMENT 4



COH HG1910092.1.1 - HSC SEGMENT 4.GPJ  11/16/20

PAGE 1 OF 1

LOG OF BORING ECP-426D
PROJECT: Houston Ship Channel Expansion - Segment 4 PROJECT NO.: HG1910092.2.1
LOCATION: N: 13839266.69; E: 3184503.26
DEPTH OF WATER:7 FT COMPLETION DEPTH: 60 FT
STATION: 803+27.24 OFFSET: 456.07'R
SURFACE ELEVATION: 7.413 FT DATE: 8/18/2020
|_"|_ 10) - X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Polz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
Z Lol CZ || W B S |2 | 2 ®
o £ | Q1 DRY AUGER: 0 TO 8 FT 2OH| | 2w (P zl2|3|32 UNCONFINED COMPRESSION
e E sz zo g S| ER|2E| & | © | £ | B UNCONSOLIDATED-UNDRAINED
i W | % || WETROTARY: 8 TO 60 FT e gla | 5 |85 |K | ¢ TRIAXIAL COMPRESSION
udJ o | 2S5 C8 = wgg oo 2 |20 S| S| & | AL TORVANE
x
0 DESCRIPTION OF MATERIAL N o & é 05 1.0 15 20 25
y L] Stiff to very stiff, reddish brown and SUUIUS SN NN SRR
5 _ 7 gray, SANDY FAT CLAY (CH) 20 O
/78l -W/ limestone fragments at 0-1' 64.6 17 | 511 24 | 27 :
5 : o
18 i
AV Very loose to loose, brown and gray, R T SRS SRR SRR S
0 SILTY CLAYEY SAND (SC-SM) WOH |19.5 L A I B I O DRSO
2 :
5 22 P
5 - Firm to very stiff, dark gray, LEAN B S S
= CLAY WITH SAND (CL) 835 | 92 | 35| 47| 19|28 | @
26 o
10 — O
20 107 | 21 | 47| 16| 31 m-o
-15 —
18
Very loose to medium dense, gray and
brown, SILTY SAND (SM) 190 25 | NP| NP NP
20 — 2
5 [145 23 | NP| NP [NP
11
-25 —
10 16
15
Medium dense, greenish, gray and
-30 — brown, CLAYEY SAND (SC) 141354 201241159
20 18 :
Very stiff to hard, greenish, gray and o
35 brown, SANDY LEAN CLAY(CL) | | | | | | | |- i R S
- -w/ calcareous nodules at 42'-44' 71 0 O ...................
45 A~
63.6 15| 26| 12 (14 i
-40 31 i
35 |65.5 15| 26| 12 (14
Dense to very dense, brown, SILTY 2
45 SAND(SM) L
30 |16.7 o1 InelNeINe [
45
-50 — 31 21
60 |1} 64
Remarks: Groundwater was encountered at 7' below the ground level during drilling operations.

Drilled By:Soltek Logged By: Edgar HVJ ASSOCiateS! Inc.

PLATE A-35
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PAGE 1 OF 1

LOG OF BORING ECP-2001

PROJECT: HSC Expansion-E2 Clinton Placement Area
LOCATION: N: 13841411.43; E: 3163472.28

DEPTH OF WATER:14 FT

STATION: N/A

SURFACE ELEVATION: 29.79 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 1/27/2020

el o - 32 | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol B X TSF
w — aFQla>| o w | | £ | & | O HAND PENETROMETER
= [ — | xz 2 w w | = s =
o -~ | @ & DRY AUGER: 0 TO 25 FT SOK(20| 2u |22z | 2| S | S | @ UNCONFINED COMPRESSION
b e 2z z Lfole8| ER |2 E| 2| @ | £ | B UNCONSOLIDATED-UNDRAINED
@ ol > 2 WET ROTARY: 25 TO 40 FT b £2 iy g 5 |8 813|519 TRIAXIAL COMPRESSION
z 2 uolez| % o€ é '@ /A TORVANE
0 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 2.0 25
7, Firm to very stiff, reddish brown and S
gray, FAT CLAY (CH) 96.4 29 | 53| 17| 36 O i
-w/ sand pockets at 0'-2'
-w/ sand seams at 0'-10' P R
s SRS N
2 88 | 26 O
/ PO
-w/ ferrous stains at 8'-10' Cogn
20 10 -w/ calcareous nodules at 8'-14' 104 | 22 Q@
23 o
100 | 24 ® O
AV T P T
15 =19 22 ——
, R
105 23 .O ......... ............
Sif, reddish brown and gray, LEAN S ]
20 CLAY WITH SAND (CL) 74.5 16 | 27| 16 | 11 o :
10 — : :
7 Stfftovery stff reddishbrownand | | | | | | | | S
e gray, FAT CLAY (CH) 89.7| 101 | 27 | 70| 35|35 WO
5 7 -w/ sand seams at 23'-25' —
-w/ ferrous stains and calcareous Lo
nodules at 23'-25' S
15 O
. —
‘w/ calcareous nodules at33-35 | ||| | | | [ = ............
109 | 20 O
5 — 35 : :
-w/ calcareous nodules at 38'-40' :
v 20 O
— 40 :
Remarks: Groundwater was encountered at 14' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates PLATE A-36
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PAGE 1 OF 1

LOG OF BORING ECP-2002

PROJECT: HSC Expansion-E2 Clinton Placement Area
LOCATION: N: 13841147.95; E: 3163951.67

DEPTH OF WATER:12 FT

STATION: N/A

SURFACE ELEVATION: 29.44 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 1/27/2020

|J|_ 10} = . =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol B X TSF
w — aFQla>| o w | | £ | & | O HAND PENETROMETER
e I 2 |w Xz 2 wl g || s |2
) £ | 0w DRY AUGER: 0 TO 18  FT Loflao| 2w |2z % = | £ | @ UNCONFINED COMPRESSION
b e 2z z Lfole8| ER |2 E| 2| @ | £ | B UNCONSOLIDATED-UNDRAINED
> P <§( WET ROTARY: 18 To 40 ET g g gy % g % 5|5 1]¢ TRIAXIAL COMPRESSION
d e 2 ?Wo ge > O 2| 3|4 | A TorRvANE
i <
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 2.0 25
7, Firm to stiff, gray and brown, FAT S
CLAY WITH SAND (CH) 83.6 26 | 55| 15|40 [ Ol
-w/ roots at 0'-2'
2 {5 T
104 | 22 —
' ol
20 10 20 o
Stiff to very stiff, reddish brown and IR
gray, LEAN CLAY WITH SAND (CL) 716 | 112 | 20 | 42| 22| 20 ® O
VA -w/ ferrous stains at 10'-12' : : :
-w/ calcareous nodules at 10'-14' ‘o
15 — 15 -w/ sand pockets at 14'-16' L
77.7 211321220 T
............ O
w/ calcareous nodules at 18200 || L | | | | | S
10 - 9 119 | 15 oon
5 s 106 | 22 | 38| 17 | 21 O
0 a0 84.2 | 116 | 16 | 39| 13 |26 o
5 — 3 17 | 47| 19| 28 ©
10 40 % " ?
Remarks: Groundwater was encountered at 12' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates PLATE A-37
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COH HG1910092.2.1 - E. CLINTON DRIVE.GPJ  11/16/20

LOG OF BORING ECP-2003
PROJECT: HSC Expansion-E2 Clinton Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13841589.29; E: 3163910.99
DEPTH OF WATER:6 FT COMPLETION DEPTH: 70 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 26.35 FT DATE: 1/27/2020
|—'|_ 10} - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w — akFQ @a>1 9 w | | £ | & | O HAND PENETROMETER
z [ 4 |n rz | <W| w | s | 2| 2 °
o - 8 u DRY AUGER: N/A TO NA FT <Di Ofi|a® | 2u (P Zl2|3 s UNCONFINED COMPRESSION
E E S z 2 ol e g E g QL | 5| Q | E | M UNCONSOLIDATEDUNDRAINED
> w | > . 40 [P AT S| E|o TRIAXIAL COMPRESSION
% a8 | o[ WET ROTARY: 0 TO 40 FT 5 E E % S z =3 § %; Z A TORVANE
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 20 25
7, Firm to stiff, gray and dark gray, FAT A
25 — CLAY (CH) 877 | 99 | 23| 60| 16|44 | @ :
-w/ roots at 0'-2'
103 | 22 :
5 -w/ calcareous nodules at 4'-6'
T 20 — Sttiff to very stiff, gray and reddish
brown, LEAN CLAY WITH SAND (CL) 715| 102 | 26 | 36| 13|23 :
-w/ calcareous nodules at 8'-20' O
10 :
15 — O
119 | 15
15 . . O
10 — DU
115 17 ...... ..... @. ......
7 Very S, gray and reddish brown, FAT ...... SN U
20 CLAY WITH SAND (CH) 76.2 23 | 53| 14|39 S @
5 —
Very S, gray and reddish brown, EEE S N R
25 LEAN CLAY WITH SAND (CL) 79.6 17 | 35| 11| 24 g §O § u §
O —
i ferrous stains at 2830 B S TS S S
13 | 17 SNSRI
30 : : : :
-5 —
7 St to very SUff, gray and reddish ...... ...... R
35 brown, FAT CLAY WITH SAND (CH) 83.4 18 | 50| 14| 36 PO
-10 —
o
40 :
Remarks: Groundwater was encountered at 6' during drilling operations.

Drilled By:CH  Logged By: Edgar HVJ Associates PLATE A-38



COH HG1910092.2.1 - E. CLINTON DRIVE.GPJ  11/16/20

PAGE 2 OF 2

LOG OF BORING ECP-2003

PROJECT: HSC Expansion-E2 Clinton Placement Area

LOCATION: N: 13841589.29; E: 3163910.99
DEPTH OF WATER:6 FT

STATION: N/A

SURFACE ELEVATION: 26.35 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 70 FT
OFFSET: N/A
DATE: 1/27/2020

el o - R UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol B X TSF
w — aFQla>| o w | | £ | & | O HAND PENETROMETER
P4 LTI T 7N ¥z Qu| g || s |2
o QX DRY AUGER: N/A TO NA FT ggﬁ ao| = EE % =S @ UNCONFINED COMPRESSION
b E Sz <Z):LT:LL ES| E€|2E| a | © | £ | W UNCONSOLIDATED-UNDRAINED
@ ol > 2 WET ROTARY: 0 TO 40 FT 'cZEg 83 Z g% 5|5 1]¢ TRIAXIAL COMPRESSION
o %) uglez| > o % < '@ A TORVANE
[T}
40 DESCRIPTION OF MATERIAL gl a o & T 05 1.0 15 20 25
7, Stiff to very stiff, gray and reddish -
15 —| brown, FAT CLAY WITH SAND (CH)
/ [Continued...]
/ -w/ sandstones at 43'-45' oo
e 83.9 16 | 57|33 |24 | 1O
-20 —
Y,
113 | 21 SO
50 : : :
-25 —
Very dense, reddish brown, SANDY w1 | | | | | i
55 T SILT (ML) 50.0 23 | NP| NP|NP
-30 —
7 Very stiff to hard, reddish brown, FAT ...... o oo ......
50 CLAY (CH) 949 | 111 | 21 | 66| 34 | 32 AN O
-35 — %
St 1o hard, reddish brown. SILTY PP S (N AN N FEVRPIIOSOVE SUSP-SSOP PRRE FNS
65 CLAY (CL-ML) 96.9 10 | 27| 20| 7
-40 —
X w/ sand seams at 69-70" as | | | | | it
70

Remarks: Groundwater was encountered at 6' during drilling operations.

Drilled By:CH  Logged By: Edgar

HVJ Associates

PLATE A-38



COH HG1910092.2.1 - E. CLINTON DRIVE.GPJ  11/16/20

PAGE 1 OF 1

LOG OF BORING ECP-2004
PROJECT: HSC Expansion-E2 Clinton Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13841359.77; E: 3164315.21
DEPTH OF WATER:7 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 29.61 FT DATE: 1/27/2020
Eel o . X | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
z [ 1 | Tz | < wi oo O S| 2|z|e@
o - 8 w DRY AUGER: 0 TO 8 FT 20| | 2w (P Zl2|3 s UNCONFINED COMPRESSION
e = zha| e8| ER|2E| a | © | E | M UNCONSOLIDATED-UNDRAINED
o G| 5 [E  werroTARY: 8 To 40 FT |SEQIEN| 3235 |5 |C TRIAXIAL COMPRESSION
'-'dJ o | % s T - ‘/’Eg Qe > =0 S| S| & | A TORVANE
0 DESCRIPTION OF MATERIAL g o a & é 05 10 15 20 25
Firm to stiff, gray, reddish brown and R
brown, LEAN CLAY WITH SAND (CL) O
76.8 23 | 44 13|31 |~
25 - 5 L
86 | 35 OO :
v 7, Firm to stiff, gray and reddish brown, :
- FAT CLAY (CH) 99.1 36| 72| 18|54 | Qi :
o
20 — 10 : : : :
-w/ ferrous stains at 10'-14' g :
-w/ calcareous nodules at 10'-16' 106 | 20 0 ‘ : §
/ O ...... ......
S e RN
Stiff to hard, gray and reddish brown, : :
LEAN CLAYWITH SAND (CL) 76.7 109 19 49| 2326 | i .} ......
-w/ calcareous nodules at 16'-18' R T RRR RRREE ......
PO :
10 — 20 : : : :
-W/ Ca|careous nodu|es at 23|-25' .................. P x ......
18 | 38| 17 | 21 o :
5 — 25 : :
o -
0 — 30 1s )1 ; z
o
5 — 35 79.7 16 | 47| 19|28 :
A °
-10 — 40 ;
Remarks: Groundwater was encountered at 7' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates PLATE A-39



COH HG1910092.2.1 - E. CLINTON DRIVE.GPJ  11/16/20

PAGE 1 OF 1

LOG OF BORING ECP-2005
PROJECT: HSC Expansion-E2 Clinton Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13840476.58; E: 3164380.72
DEPTH OF WATER:4 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 29.63 FT DATE: 1/28/2020
|_"'_ 10) - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
z [ 1 | Tz | < wi oo O S| 2|z|e@
o £ | Q1 DRY AUGER: 0 TO 4 FT 20| | 2w (P zl2|35|32 UNCONFINED COMPRESSION
A 250/58| 59(85 2| 2 | 5 | ™ pnsmmRage
> | .8 T 40 FT [T S| h1|8
% a8 | o[ WET ROTARY: 6 o 4 5 EE %2 z =3 5 %) Z A TORVANE
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 20 25
7, Firm, dark gray and brown, FAT CLAY U R
(CH) 95.3 31| 74| 21|63 | O it
-w/ roots at 0'-2' WOH
Very soft, brown, LEAN CLAY WITH
v SAND (CL) DR RO S
= WOH |83.5 31| 33| 16|17 : : : :
25 — 5 : : : :
7, Very soft to very stiff, brown and gray,
FATCLAY(CH) D ......
-w/ gaso”ne odor at 6'-10' 97.8 38 74| 16 | 58 [ERREE SRR L e Dot
-w/ silt seams at 8'-10' © TR IURTUTIUU SR
20 — 10 R
-w/ calcareous nodules at 10'-12' S
110 | 19 Do @D
wl sand pockets at 1214 e T
/ (D ............ SR R
15 — 15 / Very stiff, gray and reddish brown, 577 20| 24) 16| 8 :
M SANDY LEAN CLAY (CL) T
-w/ calcareous nodules at 16'-18' Do
654 | 113 | 17 | 35| 18 | 17 : :
Very stiff to hard, gray, brown and
10 - 20 reddish brown, LEAN CLAY WITH O
SAND (CL) —
-w/ calcareous nodules at 18'-20' S
-W/ Ca|careous nodu|es at 23'-25' .................. ...... ............
118 | 15 L
5 — 25 S
117 | 16 o--;
0 — 30 : :
83.0 16 41 12129 | ...................
© ]
-5 435 :
-w/ calcareous nodules at 38'-40'
19 o
-10 — 40 :
Remarks: Groundwater was encountered at 4' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates PLATE A-40
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LOG OF BORING ECP-2006

PROJECT: HSC Expansion-E2 Clinton Placement Area
LOCATION: N: 13839650.04; E: 3164322.71
DEPTH OF WATER:7 FT

STATION:
SURFACE ELEVATION: 27.34 FT

N/A

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 1/28/2020

'c?)— =l o = . =3 UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol B X TSF
; T aF2la>| 0 (w3 | - | £ | Y | O HANDPENETROMETER
z [ 4 |n xz 2 w m | = | S| =z
o - O |w DRY AUGER: 0 TO 8 FT <D( o 5 P T E z| 2 5 < | @ UNCONFINED COMPRESSION
> ElS Z20l 58| ER |0 E| 2| © | & | ®m UNCONSOLIDATED-UNDRAINED
@ W | 5 X WETROTARY: 8 To 4 f1 |BEEZ|ES| 5 (25 S5 ¢ TRIAXIAL COMPRESSION
d n % 9 % > E O 5 i 2 A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 20 25
Soft to stiff, brown and dark gray, LEAN S
CLAY (CL) 21 O R
25 -w/roots at0-2" 99.5 28 | 32| 20|12 | o
-w/ silt seams at 2'-6 : Lo
5 f -
9 | 32 —® —
© 20 36
18 | 48| 14|34 | O e
10 : : :
7, Stiff to very stiff, gray and reddish : U
brown, FAT CLAY WITH SAND (CH) 82.0 | 112 | 18 | 54| 14| 40 § ® O §
15 -w/ calcareous nodules at 10'-12' R RERRE Do R R
-w/ sand pockets at 12'-14' O
15 Firm to very stiff, gray and reddish 86.7 19 | 45| 1332 ~
brown, LEAN CLAY (CL) A
-w/ calcareous nodules at 14'-18' Pl
-w/ sand seams at 16'-18' LD
10 ST
wl sand pockets at 18-20' R T S
15 O po
20 : -
s -—A ] e ...... ............
Verysifohard gayandreddsn 1 | | | | | | | i S
25 brown, LEAN CLAY WITH SAND (CL) 14 @ §
-w/ sand seams at 23'-25' —
O .................. ; ...... ; ............
78.1 1433l 12l29 i R
115 | 16 o-n
30 : :
s Al L 0 e ...... ............
112 | 19 o-m
35 : :
-10 :
-w/ calcareous nodules at 38'-40' 3
26 ©
40 :
Remarks: Groundwater was encountered at 7' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates PLATE A-41
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PAGE 1 OF 1

LOG OF BORING ECP-2007
PROJECT: HSC Expansion-E2 Clinton Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13838781.18; E: 3164456.55
DEPTH OF WATER:10 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 34.36 FT DATE: 1/29/2020
|_"|_ 10) = . =3 UNDRAINED SHEAR STRENGTH,
- SAMPLER: Shelby Tube/Split Spoon dolzy | k Sl R X TSF
w = ok 8 as | O ws | o | E g O HAND PENETROMETER
z Lo ez | 2Ll W |ge| S| S |2
o -~ | @ & DRY AUGER: 0 TO 12 FT 0| E0| 2u |2z | 2| S | £ | @ UNCONFINED COMPRESSION
E ElS Zgo| 581 ER |2 E 2 | © | £ | m UNCONSOLIDATED-UNDRAINED
0 w3 % WETROTARY: 12 To 40 FT |& E = 8g 5 28 3 '@ Q A Ig:’/‘/':"\‘LECOMPRESS'ON
m z3| Xz | Z ) i )
0 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
/0 Stiff to very stiff, brown, SANDY LEAN S S A
/B CLAY (CL) O
-w/ roots at 0'-2' : ...... ...... .............
-w/ gravel at 2'-4 ...... ..... @ .................
30 — Very loose to medium dense, brown 20 :
and gray, SILTY CLAYEY SAND HE
(SC-SM) 34.3 11| 20| 13| 7
8 ...... ..........................
25 — 20 U
v 2 T
17 o
Firm To very St gray and Teadien 92.2 22 | 40| 13|27 |
brOWn, LEAN CLAY (CL) ,O .........................
-w/ sand seam at 12'-14' : :
20 — 15 : :
O
106 | 23
15 — o -w/ calcareous nodules at 18'-20' 18 O
///// Very ot 1o very S, Teddish brown 68.6 181 41] 1328 | i UL R
10 — 78 and gray, SANDY LEAN CLAY (CL) §O §
25 / -w/ calcareous nodules at 23'-25' —
Z o)
5 T30 18
Very stiff, gray and reddish brown,
0 — 35 LEAN CLAY WITH SAND (CL) 796 | 107 | 21 | 45| 23|22 O
o
© a0 " 2
Remarks: Groundwater was encountered at 10" during drilling operations.

Drilled By:CH  Logged By: Edgar

HVJ Associates

PLATE A-42
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LOG OF BORING ECP-2008

PROJECT: HSC Expansion-E2 Clinton Placement Area
LOCATION: N: 13838432.35; E: 3163980.99

DEPTH OF WATER:3 FT

STATION: N/A

SURFACE ELEVATION: 30.08 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 1/29/2020

|c7;|_ 10} = . o\ci UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T o B X TSF
w — 9 ; Q Azl @ wel 2| E & | O HAND PENETROMETER
5 ; o Bl DRYAUGER O TO 4 FT <0x| &0 = = £1 2 | 2 | Z | @ UNCONFINED COMPRESSION
b e 2z z > ol e gl E fle E 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
@ Wl % WET ROTARY: 4 TO 40 FT PES WS 5 128 3 b |9 TRIAXIAL COMPRESSION
i w9 £z | » °l3513 @ A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 20 25
oY Loose, dark gray and brown, SILTY I
SAND (SM) 13 o
-w/ gravel and shells at 0'-6' 6
v 32.1 23 | 18| 16| 2 froe
25 -~
Y Soft to stiff, brown and gray, FAT CLAY
WITH SAND (CH) 71.0 36 | 54| 17|37 || O
-w/ shells at 6'-8' ...... ...... ...................
O
20 1 ——
ORI
i ferrous stains at 1214 RS T N R
/ -w/ calcareous nodules at 12'-14" 105 23 m ...... ...................
15 U/ Stiff to very stiff, gray and reddish 908 29 | 76| 21155 S
15 brown, FAT CLAY (CH) N
-w/ ferrous stains at 14'-20' R
-w/ calcareous nodules at 14'-20 12l L .3 ..... ...................
2 104 | 22 L (O
10 Soft to very stiff, gray and reddish :
brown, LEAN CLAY WITH SAND (CL) :
79.6 18 | 24| 12|12 [t ...................
O :
5 25 :
30 12| 19 o =n
0 :
wisandpocketsat3zas | | | | | | | | ...................
25 78.8 40| 18| 22 O:
5 Z
-w/ ferrous stains at 38'-40'
40 -w/ calcareous nodules at 38'-40' 16 O
Remarks: Groundwater was encountered at 3' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates PLATE A-43



COH HG1910092.2.1 - E. CLINTON DRIVE.GPJ  11/16/20
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LOG OF BORING ECP-2009
PROJECT: HSC Expansion-E2 Clinton Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13839217.33; E: 3164066.81
DEPTH OF WATER:3 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 26.92 FT DATE: 1/28/2020
|_"|_ 10) - =3 UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon & 9 A ol ® e X TSF
- = E ; R b 8 W | £ | £ | @ | O HAND PENETROMETER
5 ; g‘ @ DRY AUGER: 0 TO 4 FT <Oof 5| =z 2 % % % E @ UNCONFINED COMPRESSION
> ElSE z 2018 | ER|2E | o | © | £ | M UNCONSOLIDATED-UNDRAINED
@ W | 5 X WETROTARY: 4 To 4 f1 |BEEZ|ES| 5 (25 36|¢ TRIAXIAL COMPRESSION
d n % 9 % > E 6] 5 i 2 A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 20 25
/0 Very soft to very stiff, gray and brown, R
~//M SANDY LEAN CLAY (CL) 68.6 21| 25|17 8 PO
25 % WOH SRS R
AV % P R
% N
x e
7% 69.8 23 | 26| 12|14 P
20 -w/ sand pockets at 6'-8 O
o e
10 1o 20 e
Stiff to very stiff, gray and brown, LEAN S
CLAY WITH SAND (CL) 746 | 110 | 19 | 44| 15|29 | 1O @
15 4—y . ...... ...... ............
SIS ..... Gt
15 DR
112 | 17 o
7/ Stiff to very stiff, gray and reddish R
10 A brown, SANDY LEAN CLAY (CL) 62.3 5178 | @ ..... ...... ............
Softto St gray and reddish brown. o S
20 SILTY CLAY WITH SAND (CL-ML) 70.1 16 | 18| 12| 6 |O: Co
s ——— | ...... ............
Stlff o hard’ gray and reddish brown’ ............ ...... ...... ............
LEAN CLAY WITH SAND (CL) 79.2 18 | 28| 11|17 O§ R
25 -w/ ferrous stains at 23'-25' s’
o+—2 1 S T .
o m
30 114 | 19 : ;
s L TR
o
35 :
-10
-w/ calcareous nodules at 38'-40'
19 ©
40 ;
Remarks: Groundwater was encountered at 3' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates PLATE A-44
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LOG OF BORING ECP-2010

PROJECT: HSC Expansion-E2 Clinton Placement Area
LOCATION: N: 13838730.37; E: 3163632.74

DEPTH OF WATER:4 FT

STATION: N/A

SURFACE ELEVATION: 32.18 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 1/29/2020

|c7; —| ©® = . o\ci UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T S B TSF
w — 9 ; Q Azl @ W > E | E & | O HAND PENETROMETER
5 ; g‘ @ DRY AUGER: 0 TO 6 FT <0 & ) g w2 % % % Z | @ UNCONFINED COMPRESSION
b E Sz z Lol e gl E Qloi | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
@ W | %X WETROTARY: 6 To 4 f1 |BEEZ|ES| 5 (25 S5 ¢ TRIAXIAL COMPRESSION
i « 49 €z | °1 3|3 ® A TORVANE
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 2.0 25
11/ Very loose, brown, SILTY SAND (SM) oo
-w/ roots at 0'-2' 13 :
30 — WOH 5
20.1 20 ;
¥ X WOH :
S :
X -w/ clay seams at 6'-8' WOH
25 — g -w/ gasoline odor at 6'-8' 37 :
; Very soft o very Stff, gray and reddish .................................
10 brown, FAT CLAY (CH) 68 | 56 ®
-w/ gasoline odor at 8'-10' :
-w/ roots at 10'-12' o
-w/ ferrous stains at 10'-12' 92.7 331832063
20 — b
..... O
15 -w/ ferrous stains at 14'-18' s
/ 96 | 29 —oh
w5 —R O ........................
20 94.0 25 | 69| 20 | 49 S
10 - B S O U SRR
“w/ sand seams at 23-40" B S S S
pn 98.9 23| 60| 18|42 | O
s +—w 0
” 118 | 16 oo
o —w4 L ]
. 15 | 17 SRR
-5 —
40 16 0
Remarks: Groundwater was encountered at 4' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates PLATE A-45
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LOG OF BORING ECP-2011
PROJECT: HSC Expansion-E2 Clinton Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13839559.39; E: 3163579.57
DEPTH OF WATER:6 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 30.55 FT DATE: 1/29/2020
|_'|_ 10) - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 as | O ws | o | E g O HAND PENETROMETER
z [ 1 | xz 2 wi oo = | =S| =z
e} £ | O w DRY AUGER: 0 TO 8 FT Loflao| 2w |2z = | £ | £ | @ UNCONFINED COMPRESSION
E ElS Zgo| 581 ER |2 E 2 | © | £ | m UNCONSOLIDATED-UNDRAINED
o |9 |%[E weTroTArY: 8 10 40 FT  |[EEZILI| 5 25|35 |5 | Q| TRAXALCOMPRESSION
o fa) & 2 s ee > O1 €| S|4 | A ToRVANE
0 DESCRIPTION OF MATERIAL e g o & é 05 1.0 15 20 25
30 — 7, Very soft to firm, dark gray and brown, R
FAT CLAY (CH) 87.4 33 [ 65| 20|45 | Qi
-w/ roots at 0'-4'
51.3 22 G
5 N
v 25 — 29 >
) 7, Soft to very stiff, gray and reddish
brown, FAT CLAY WITH SAND (CH) 80.2 36 [100| 22 |78 O i ity
-w/ gaso”ne odor at 6'-8' ...... ...... ...................
O
10 : : :
20 — Lol
113 | 17 O@
/ 7% I R R EEERREERE O ...... ...................
15 -w/ sand pockets at 14'-16' L
15 — T
/4 Brown and gray, CLAYEY SAND (SC)
oy 48.3 20 | 24| 16| 8 :
7 Very stiff, reddish brown, FAT CLAY
20 (CH) 24 (954 24 | 58| 16| 42 :
10 —
///// Soft o Very Stlff, gray and reddish ............ o ...................
o5 U brown, SANDY LEAN CLAY (CL) 68.9 20| 28| 11|17 P R
12 O
30 k7 : :
0 — / :
3 7 16 :
-5 — /
40 5
Remarks: Groundwater was encountered at 6' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates PLATE A-46
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LOG OF BORING ECP-2012
PROJECT: HSC Expansion-E2 Clinton Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13840239.16; E: 3163975.67
DEPTH OF WATER:7 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 30.36 FT DATE: 1/28/2020
|_"'_ 10) - =3 UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
: e ogF@l2>| 0 |w| = | E | B | O HANDPENETROMETER
z Lo rz_ o |<¥| o |E| = | S| =z
o -~ | @ & DRY AUGER: 0 TO 8 FT 0| E0| 2u |2z | 2| S | £ | @ UNCONFINED COMPRESSION
= S g zgo| 58 E Sl E 5 | © | £ | M UNCONSOLIDATED-UNDRAINED
@ w3 % WETROTARY: 8 TO 40 FT & E % § 9 2 g 3|3 ZJ % A Iz::\)/(/'\?\‘LECOMPRESS'ON
w Z | =
0 DESCRIPTION OF MATERIAL e g & & é 05 1.0 15 20 25
30 — 7, Soft to firm, gray and brown, FAT CLAY oo
(CH) 96.1 38 | 74| 26|48 | O i
5 7, Soft to very stiff, gray and brown, FAT
25 | CLAY WITH SAND (CH) 845 | 74 | 48 | 83| 29|54 (@
-w/ silt seams at 4'-6' ez
AV Pbd
0 103 22 | 51| 17|34 | O: @
20 — o
/ O
Medium dense’ gray and reddish O ...................
brown, CLAYEY SAND (SC) 449 161 aal 1331 ] o
15 —
w ! 1 ...................
Very Sif gayandreddsnmonn 1 | | | | | | | SRR
20 LEAN CLAY WITH SAND (CL) 86.3 | 111 | 18 | 42| 15|27 Q.
10 —
116 | 16 o=
25 :
> 7 §
i ferrous stains at 2830 |1 | 1 | 1 | | O . ...................
30 -w/ calcareous nodules at 28'-30' 15 ST
0 — :
Very sif gayandreddsnmonn 1 | | | | | | i o
35 LEAN CLAY WITH SAND (CL) 84.0 16 | 44| 13| 31 ©
5 —
-w/ calcareous nodules at 38'-40'
17 ©
40 :
Remarks: Groundwater was encountered at 7' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates PLATE A-47
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LOG OF BORING ECP-2013

PROJECT: HSC Expansion-E2 Clinton Placement Area
LOCATION: N: 13840558.01; E: 3163520.94

DEPTH OF WATER:3 FT

STATION: N/A

SURFACE ELEVATION: 30.56 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 1/29/2020

el o - . | ¥ | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol B X TSF
w — akFQ @a>1 9 w | | £ | & | O HAND PENETROMETER
pd TR = | xz x| < w w (R = = zZle
o - 8 u DRY AUGER: 0 TO 4 FT <Di Ofi|a® | 2u (P Zl2|3 s UNCONFINED COMPRESSION
b E Sz z Lol e gl E QleE | 3 | © | £ | B UNCONSOLIDATED-UNDRAINED
% |9 &3 WETROTARY: 4 To 40 FT |BEZS|EL| S |28 5|5 | Q|  TRAACOMPRESSION
d n % 9 % > E O 5 i 2 A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 2.0 25
30 — 7, Firm, dark gray and reddish brown, oo
FAT CLAY WITH SAND (CH) 84.6 32| 67| 22|45 | O:
v 7/ Firm to stiff, gray and brown, SANDY
N 9957% SILTY CLAY (CL-ML) 60.6 26 | 23| 17| 6 :
5 i &
- <
75%5
0% 103 | 24
%223
/ Stiff to very stiff, gray and reddish D
10 brown, FAT CLAY (CH) 88.8 25 | 61| 15|46 1O
-w/ sand seams at 8'-10' et
20 — -w/ ferrous stains at 10'-16' Lo
-w/ calcareous nodules at 12'-20'
15 : :
—@-
15 / 102 | 24 g
97.3 22 60 18 | 42 ...... ..... @ ......
o
20 :
10 —
S to very Stff, gray and reddish EEE S R R
25 brown, LEAN CLAY WITH SAND (CL) 73.7 17 | 34| 11|23 g §O §
5 —
112 | 19 SCH §
30 : : :
O —
16 L0
35 : : :
-5 —
-w/ calcareous nodules at 38'-40' N
20 17 RN

Remarks: Groundwater was encountered at 3' during drilling operations.

Drilled By:CH  Logged By: Edgar HVJ Associates

PLATE A-48
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LOG OF BORING ECP-2014
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13836977.07; E: 3191747.97
DEPTH OF WATER:6 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 28.49 FT DATE: 4/15/2020
|c7;|_ 10) = . =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol X=X TSF
w = ok 8 as | O ws | o | E g O HAND PENETROMETER
z Lo ez | 2Ll W |ge| S| S |2
e} £ | O w DRY AUGER: 0 TO 8 FT <Oof 5| =z 2z = | £ | £ | @ UNCONFINED COMPRESSION
< |5 |EE 25o(£8| 57 122] 2 | 2| 5 | ™ mRRTSIRIS
> | .8 T 40 FT [T S| h1|8
% 8 | @ [g| WETROTARY: 8 o 40 5 E % % g z =9 S % Z A TORVANE
0 DESCRIPTION OF MATERIAL gl a o Sl 2 05 1.0 15 20 25
Very loose to loose, gray and brown, oo
SILTY SAND (SM) % 14 | NP| NP NP [l
-w/ roots at 0'-2' 2
-w/ clay seams at 2'-4' O
25 : :
3 o
g 20 23 | NP| NP|NP —

V 5 ...... ........................
20 1 ...... .............
Firm to very stiff, gray and reddish 4
brown, FAT CLAY (CH) 99 45| 76 25| 51 L
-w/ sand seams at 12'-14' 5 : :

5 29 SRR RS S
- i calcareous nodules at 1416 |1 | L | 1 | | n ..... L R
33 S
99 | 91 |33 [81|23|58 | OB
1 S
0 O
20 : :
5 -w/ ferrous stains at 23'-25' §
e 100 | 87 | 36 | 80| 30 | 50 =
o1 wm 0 ...... ...................
20 330 | | | O . ...................
N -
35 105 o0 | | | | ' . ...................
-10 Stiff, reddish brown and gray, LEAN
20 CLAY (CL) 89 20 | 28| 14| 14 1O
-w/ sand seams at 38'-40' —
Remarks: Groundwater was encountered at 6' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-49
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LOG OF BORING ECP-2015
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13837755.28; E: 3191620.51
DEPTH OF WATER:13 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 21.46 FT DATE: 4/15/2020
|_"|_ 10) - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
z Lo rz_ o |<¥| o |E| = | S| =z
o -~ | @ & DRY AUGER: 0 TO 14 FT 0| E0| 2u |2z | 2| S | £ | @ UNCONFINED COMPRESSION
e e = g z 2 & E § 5 g g "'EJ 5' ) E B UNCONSOLIDATED-UNDRAINED
> w | > ' 40 [P AT S| E|o TRIAXIAL COMPRESSION
% a8 | o[ WET ROTARY: 14 TO 40 FT 5 E E % S z =3 § %; '@ A TORVANE
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 20 25
Dark gray, SAND (SP) oo
20 Wl roots at 02" R S S S A
Stiff, gray and reddish brown, FAT
CLAY WITH SAND (CH) 82 3183|2261 | O
5 o
15 — Gray and brown, SlLT WlTH SAND 81 19 NP| NP | NP B R ..........................
(ML) ............ O ......................
H Looss 10 madiom dense. Grow. 10 | 52 NPl NpINp | A R
10 SANDY SILT (ML) S
8 -
10— |4
v 7 Stiff to very stiff, reddish brown and 9 |9 29| 8 2462 L
Y gray, FATCLAY(CH) | [ | | | | | [ SRR ST R R
=7 I LR
97 | 27 B
> 7] §
v 29 ©
o:
20 :
0 RO YONE SO OO OO N
Py 100 | 101 | 27 | 76 | 22 | 54 O u
-5 [ /77 [ N A A K K R R R DR
-~ 34 O ...... ...................
- 3| | | O ...................
. % .......................................
7
Very stiff, brown, LEAN CLAY (CL) 2 |9 31|29 17112
40 -w/ sand seams at 38'-40'
Remarks: Groundwater was encountered at 13' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-50
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LOG OF BORING ECP-2016
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13838288.24; E: 3192754.92
DEPTH OF WATER:33 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 24.61 FT DATE: 4/20/2020
5'|_ 10) = . =3 UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol X=X TSF
: e ogF@l2>| 0 |w| = | E | B | O HANDPENETROMETER
z e = |0 xz <4 w Xy | = s =
e} £ | O w DRY AUGER: 0 TO 3B FT Loflao| 2w |2z = | £ | £ | @ UNCONFINED COMPRESSION
E ElS Zgo| 581 ER |2 E 2 | © | £ | m UNCONSOLIDATED-UNDRAINED
|4 % WETROTARY: 36  TO 40 FT |BEZIES 5 18513 o | 2| IR COMPRESSION
i 2o €z | > o3 3|9 A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
7, Stiff to very stiff, dark gray and brown, 22 oo
FATCLAY(CH) ...... ..... @ .................
-w/ shells and roots at 0'-2' 97 24 | 62| 18 | 44
-w/ sand seams at 2'-4' Ot
20 5 -w/ ferrous stains at 4'-8' ﬁ
91 | 100 | 24 | 76| 17 |59 [ @
201! | | i @ ..... ...................
Z St 0 very Ui, reddish brown and ...... ...... .............
15 - 10 gray, FAT CLAY (CH) perO
-w/ sand pockets at 8'-10' 98 27 | 80| 24 | 56
-w/ calcareous nodules at 10'-12' NG
-w/ ferrous stains at 10'-20'
/ 98 | 27 ..... CI ...................
I e n ........................
Y
98 35 [104| 30 |74 | 1O
ma
5 20 91 33 : !
-w/ ferrous stains at 23'-25' 5
o 28 95 33 | 98| 30 | 68 ©
........... O Wi
-5 30 % | 28 :
Y,
¥ 14
-w/ sand seams at 33'-35'
P e % 20l 65l 20 as | i
Stiff to very stiff, gray and reddish
15 40 brown, LEAN CLAY WITH SAND (CL) 84 | 117 | 16 | 43| 12 | 31 O |
Remarks: Groundwater was encountered at 33' during drilling operations.
Drilled By:CH  Logged By: Edgar/Vijay HVJ Associates, Inc. PLATE A-51
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LOG OF BORING ECP-2017
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13838211.73; E: 3191612.43
DEPTH OF WATER:34 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 25.0 FT DATE: 4/14/2020
|_'|_ 10) - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w — akFQ @a>1 9 w | | £ | & | O HAND PENETROMETER
z [ 1 | Tz | < wi oo O S| 2|z|e@
o - 8 w DRY AUGER: 0 TO 35 FT 20| | 2w (P Zl2|3 s UNCONFINED COMPRESSION
> ElSE z 2 ol e A= Sl E| 2 | Q| E | W UNCONSOLIDATED UNDRAINED
a g 5 % WET ROTARY: 35 TO 40 FT 5 E = 8 S % g 8 g z % TRIAXIAL COMPRESSION
i 2o €z | > = IR A\ TORVANE
. 0 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
-~ Dark gray and brown, SAND (SP) oo
Wl roots at 0'-2" R S S S A
Stiff to very stiff, gray and reddish :
brown, FAT CLAY WITH SAND (CH) 83 18 | 59| 18 | 41 § O S
5 -w/ ferrous stains at 4'-8' P
20 123 | 16 o @
-w/ calcareous nodules at 6'-8' :
7 Firm to very stiff, reddish brown and :
10 gray, FAT CLAY (CH) 98 | 98 | 28| 81| 25|56 | MO
15 "
o
100 29 | 85] 26159 | i @ ..... ...................
- B n ...................
10 96 | 29 : i o
98 34 | 96| 30 | 66 O
o
5 20 —
m o
Py 93 | 87 | 36 |102| 33 |69 oo
0 B
20 | | e ...... ...................
............ SN JRITH ST
s T —
-w/ silt seams at 33'-35'
AvA 91 | 1021 25| 70| 21 lag | i " [ERTER S
35 : :
-10 :
Very stiff, reddish brown and gray, :
40 LEAN CLAY WITH SAND (CL) 84 14 | 40| 14| 26 ©
-15 -
Remarks: Groundwater was encountered at 34' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-52
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LOG OF BORING ECP-2018

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13838845.48; E: 3191584.46

DEPTH OF WATER:38 FT

STATION: N/A

SURFACE ELEVATION: 24.94 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 4/15/2020

el o - . | ¥ | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& o X=X TSF
w — akFQ @a>1 9 w | | £ | & | O HAND PENETROMETER
z L - |n xz el < w w o= s s = °
o - 8 u DRY AUGER: 0 TO 40 FT <Di Ofi|a® | 2u (P Zl2|3 s UNCONFINED COMPRESSION
b E Sz z 2018 | ER|2E | o | © | £ | M UNCONSOLIDATED-UNDRAINED
@ ol > 2 WET ROTARY: TO FT b £2 iy g 5 |8 5 g 5 S TRIAXIAL COMPRESSION
d n % 9 % > E 6] 5 i 2 A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 2.0 25
7, Firm to very stiff, gray and brown, FAT A A
CLAYWITH SAND (CH) @ ........... ...................
-w/ roots at 0'-2' e
74 18 | 52| 16|36 | 1O i
20 5 -w/ calcareous nodules and ferrous L
stains at 4'-6' 113 | 20 S &
?// Very stiff, reddish brown and gray,
/M SANDY LEAN CLAY (CL) 69 15 | 42| 14| 28 5
7 Stiff to very stiff, reddish brown and o
10 gray, FAT CLAY (CH) 9 23 [ 70| 2149 PO
15 -w/ calcareous noodules at 8'-10'
102 | 23 O
/ 100 251 761 23|53 O ...................
10 =12 ST
89 | 34 o
g
5 20 94 32 | 93| 31|62 : : :
-w/ calcareous nodules at 23'-25' S
91 | 90 92|34 |58 | i W
0 25 : : :
ws ! | | | - O ...................
5 30 /
100 99 27 | 68| 23 a5 | i R @ .................
35 :
-10 ;
¥ |
Very stiff, reddish brown and gray, :
40 LEAN CLAY WITH SAND (CL) 81 12 | 38| 13|25 ©
15 :
Remarks: Groundwater was encountered at 38' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates, Inc. PLATE A-53
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LOG OF BORING ECP-2019

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13839359.17; E: 3191552.86
DEPTH OF WATER:38 FT

STATION:
SURFACE ELEVATION: 25.61 FT

N/A

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 4/17/2020

el o - . | ¥ | UNDRAINED SHEAR STRENGTH,
- SAMPLER: Shelby Tube/Split Spoon Rolz,l k& el R % TSF
- - aF 23z 8 We | = | £ | @ | O HANDPENETROMETER
& |+ |2[@ orvaucer 0 To 40 FT |S0K| &6 | Su|22| 2| 3 | Z | @ UNCONFINED COMPRESSION
b e 2 T z > ol e gl E fle E 2 | © | £ | B UNCONSOLIDATED-UNDRAINED
@ ol o |< WET ROTARY: TO FT b £ w3 5 128 g 5 S TRIAXIAL COMPRESSION
d n % 9 % > E 6] 5 i 2 A\ TORVANE
0 DESCRIPTION OF MATERIAL el o Sl 2 05 1.0 15 20 25
25 Brown, SAND (SP) S
wroots at0-2' L b ey
Stiff to very stiff, brown and reddish 10 |74 19150 1733
brown, FAT CLAY WITH SAND (CH)
5 28
20
Stiff to very stiff, reddish brown and 26 | 55 8 2611719
brown, SANDY LEAN CLAY (CL) con
. 9 o
o .
15 Stiff to very stiff, reddish brown and A
gray, FAT CLAY (CH) ©
98 | 107 | 21| 70| 19 |51 o
15
10 96 | 29 > :
99 31| 80| 28|52 O
O
20 : :
5 ............ . L]
. 98 | 87 84| 28 | 56 LA
0
-~ o7 | O . ...................
. 100 103 | 24 | 68| 20148 | . ...................
-10 USRS SR R
¥ |
Very stiff, reddish brown, LEAN CLAY :
20 WITH SAND (CL) 73 15 | 38| 14 | 24 ©

Remarks: Groundwater was encountered at 38' during drilling operations.

Drilled By:CH

Logged By: Edgar/Vijay

HVJ Associates, Inc.

PLATE A-54
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LOG OF BORING ECP-2020
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13839877.84; E: 3191540.15
DEPTH OF WATER:38 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 24.05 FT DATE: 4/16/2020
|_'|_ 10) - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g a o ws | o | E g O HAND PENETROMETER
8 “ |2 |8 DRYAUGER O TO 40 FT 8| <5 2. |55 5| 2 | 2 | @ unconFINeD comPRESSION
= T o |2 i} = - ol S =i ] - >
e = zha| e8| ER|2E| a | © | E | M UNCONSOLIDATED-UNDRAINED
@ G| 5 werroTAry: TO T S22l EN | 3 |23(5 | K| C TRIAXIAL COMPRESSION
'-'dJ o & : o E S Qe > =0 S| S| & | A TORVANE
0 DESCRIPTION OF MATERIAL e g o & é 05 1.0 15 20 25
7 Firm to very stiff, reddish brown and 6 S
/ gray, FATCLAY(CH) | [ | | | | | [+ R
/ -w/ sand seams at 0'-2' and 4'-10'
-w/ organics at 0-2' 87 | 110| 18 | 71| 20 | 51 CEEE
20 5 -w/ ferrous stains at 4'-10' n
-w/ calcareous nodules at 6'-10'
15 :
10 110 | 20 f f
9 23 | 73| 22| 51 : O§
W/ ferrous stains at 12'-20' o
10— R un RS
9 | 29 ol
100 32 |94|34l60| O
5 L0
20 : : :
-w/ calcareous nodules and ferrous L
0 T stains at 23'-25' 98 33 | 90| 32|58 Qs
54—/ 0 01l o’ losg!l | | g O. ...................
30 98 | 26
-w/ calcareous nodules at 33'-35' o
-10 27 | | | O . ...................
35 : :
AVA :
Soft to firm, reddish brown and gray, :
170 LEAN CLAY WITH SAND (CL) 81 18 | 30| 13]17 |04
Remarks: Groundwater was encountered at 38' during drilling operations.

Drilled By:CH

Logged By: Edgar/Vijay

HVJ Associates, Inc.

PLATE A-55
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LOG OF BORING ECP-2021
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13839603.85; E: 3192221.43
DEPTH OF WATER:38 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 25.21 FT DATE: 4/20/2020
|_'|_ 10) - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w — akFQ @a>1 9 w | | £ | & | O HAND PENETROMETER
z “ 1314 . $8x| <5 | Y, |S5| 5| 2 | 2 | @ uNcoNFINED coMPRESSION
o QX DRY AUGER: 0 TO 4 FT Seula®| 2w |RF| S |3 |3
e E sz zo g S| ER|2E| & | © | £ | M UNCONSOLIDATED-UNDRAINED
o W 5 | WETROTARY: TO fro|BE2|EY| 3 28|55 | ¢S TRIAXIAL COMPRESSION
udJ fa) » : o S 29 > O1 €| S|4 | A ToRVANE
0 DESCRIPTION OF MATERIAL e g o & é 05 1.0 15 20 25
2 - 7 Stiff, dark gray and brown, SANDY
7 LEAN CLAY(CL) 53 11 | 38| 13 | 25 O ...... b i
7 -w/ organics at 0'-2' i
Firm to stiff, brown and gray, FAT 107 | 20 @ o
CLAY WITH SAND (CH) O
5 -w/ ferrous stains at 4'-10' AL
20 83 21| 54| 15|39 O
-wi calcareous nodules at 610 [ S R T N
0
10 1081 25 e
15 7 Stiff to very stiff, gray and reddish o
brown, FAT CLAY (CH) 88 25 | 60| 19 | 41 cO
SAPOTE HUNTE SRS RN O
1 ‘m ...... ...................
10 94 | 31 o —
-w/ calcareous nodules at 16'-20' S
99 26 | 78| 27| 51 SR
mo
20 92 | 32 ! :
5 S
mO
25 92 | 31 : :
0 :
wiferrous stansat 2830 || L | | | | | S R
100 26 72 24 |ag | O ..................
30 : :
-5 : :
-w/ ferrous stains at 33'-35'
99 o5 | | | - G ...................
35 : :
-10
¥
L
40 87 20 | 58| 18 | 40 f f
Remarks: Groundwater was encountered at 38' during drilling operations.
Drilled By:CH  Logged By: Edgar/Vijay HVJ Associates, Inc. PLATE A-56
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LOG OF BORING ECP-2022
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13840465.93; E: 3191537.93
DEPTH OF WATER:38 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 2415 FT DATE: 4/16/2020
|_"_ 10) - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
z [ 1 | xz <Y m = | =S| =z
o -~ | @ & DRY AUGER: 0 TO 40 FT 0| E0| 2u |2z | 2| S | £ | @ UNCONFINED COMPRESSION
e e S zo g S| EQ|akE 5' (8] E B UNCONSOLIDATED-UNDRAINED
S T P = WET ROTARY" To ET = 4 g a3 |28|3 |5 | ¢ TRIAXIAL COMPRESSION
”dJ R ' *ug| g2 > =0 91 < |5 | ToRVANE
0 DESCRIPTION OF MATERIAL e g o & é 05 1.0 15 20 25
7, Firm to very stiff, dark gray, gray and oL
brOWn, FAT CLAY (CH) ..... @ ..... ...................
91 26 | 54|17 |37 [© A
20 — o
5 ~ :
118 | 19 o0
-w/ ferrous stains at 610 e
Siiff 1o very Siff, Tddish brown and ...... .............
15 — gray, LEAN CLAY (CL) 92 | 106 | 23 | 46| 19 | 27 i
10 ’ A : :
-w/ calcareous nodules at 8'-10 —
o
7 Stiff to very stiff, reddish brown and i
gray‘ FAT CLAY (CH) 920 23 67 18 |49 | i O .........................
10 — -W/ ferrous stains and calcareous ............ .........................
15 nodules at 12'-16' 97 | 28 am—
/ 31 o
98 co
— |
5 20 91 32 | 82| 31|51 : :
7, Very stiff, reddish brown and gray, FAT
0 CLAY WITH SAND (CH) 82 32 | 85| 29|56 O
-w/ calcareous nodules at 23'-25' —
R S /// | Y R PO O I e I ORIy DT
5 T30 97 | 28 nl
U7 | R AU R N I R
10—, % -
/ S RIIT SR MPNEINY
v
Stiff, reddish brown, LEAN CLAY (CL) :
15 710 -w/ silt seams at 38'-40' 99 20 | 34| 15119 ©!
Remarks: Groundwater was encountered at 38' during drilling operations.

Drilled By:CH  Logged By: Edgar

HVJ Associates, Inc.

PLATE A-57
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LOG OF BORING ECP-2023
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13841108.34; E: 3191496.25
DEPTH OF WATER:12 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 23.2 FT DATE: 4/16/2020
|_"_ 10) - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
z [ 4 |n rz | <W| w | s | 2| 2 °
o - 8 u DRY AUGER: 0 TO 12 FT <Di Ofi|a® | 2u (P Zl2|3 s UNCONFINED COMPRESSION
e E | s % z > % g § EQ | Ela|Q|E B UNCONSOLIDATED-UNDRAINED
o |4 o x| weTRoTARY: 12 T0 40 FfT |BE = § S § g 313 & % N Ig:jLZLECOMPRESS'ON
w Z 2 - =
0 DESCRIPTION OF MATERIAL e g & & é 05 1.0 15 20 25
7, Stiff to very stiff, gray and brown, FAT S
CLAY(CH) O .........................
20 93 24 |52 26|26 | O
5 N
12 | 17 — 85
18
15 7 Stiff to very stiff, reddish brown and : :
10 gray, LEAN CLAY (CL) 91 29| 15| 14 )
-w/ sand pockets at 8'-12' ;
-w/ calcareous nodules at 10'-12' I3)
AVA L
7, Stiff to very stiff, reddish brown and S
10 | gray‘ FATCLAY(CH) 99 95 28 74 21 53 .O ...... ......
a7 | I R I N A O A O S
/ 31 o
5 7 -w/ calcareous nodules at 18'-20'
93 30 | 78| 24 | 54 perO
20 : : :
0 — -w/ calcareous nodules at 23'-25' : : §
85 | 94 | 29| 79| 22|57 | i D
25 S N
54—t/ 0 e ...................
................. O et
30 30
-10 :
............ Ot
35 100 26 | 66| 19 | 47 : :
-15 s
N (]
40 96 | 28 I
Remarks: Groundwater was encountered at 12' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ ASSOCiateS’ Inc. PLATE A-58
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LOG OF BORING ECP-2024
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13841700.43; E: 3191556.44
DEPTH OF WATER:11 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 23.21 FT DATE: 4/16/2020
|—'|_ 10} - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
z [ 1 | Tz | < wi oo O S| 2|z|e@
o £ | Q1 DRY AUGER: 12 FT 20| | 2w (P zl2|35|32 UNCONFINED COMPRESSION
e E | s g z 2 & E § 5 g g Elal|Q|E B UNCONSOLIDATED-UNDRAINED
o |4 O[3 WETROTARY: 0 FTo|BE = § g| 2 |28 3 & % N Iz::\)/(/':\‘LECOMPRESS'ON
w Z 4 — =
0 DESCRIPTION OF MATERIAL e g o & é 05 1.0 15 20 25
Firm to very stiff, dark gray and brown, A A
LEAN CLAY(CL) @ ..... ...... ...................
-w/ roots at 0'-2'
20 90 23 | 43| 14|29 | B
5 e
114 | 19 o—0—
-wi calcareous nodules at 6-8' [T AP T R
15 ST Grown, LEAN CLAY WITH SAND 71 20 2711819 | ...... .............
10 (CL) L
9 . .
AvA RN
7 Stiff to very stiff, reddish brown and e
10 gray‘ FAT CLAY (CH) 91 23 56 1937 | ..... @ .................
'W/ Ca|CareOUS nOdU|eS at 12"16‘ ............ ...... ...................
15 N
103 | 21 ¢
31 o
5 o
(CEEEEE
20 96 30 | 80| 27 | 53 : :
0 -w/ calcareous nodules and ferrous L
25 stains at 23'-25' 93 25 | 66| 23 | 43 O
55—t/ @ 0 e ...... ...................
” e |28 | | | .3 ...................
............ Ot
35 99 19 | 88| 28 | 60 : :
-15
20 93 | 31 m O
Remarks: Groundwater was encountered at 11' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ ASSOCiateS’ Inc. PLATE A-59
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LOG OF BORING ECP-2025
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13841605.45; E: 3192117
DEPTH OF WATER:38 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 24.62 FT DATE: 4/16/2020
'c?).'_ 10} = . °\D_ UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T o B X TSF
- — 2 ; 2l a ol e we g | g & | O HAND PENETROMETER
& |- |28 oDrraueEr: O To 4 T [S0%|F%| 24 |2Z2| 2 | S | £ | @ UNCONFINED COMPRESSION
b e 2z zol e8| R |2 E| 2| @ | £ | B UNCONSOLIDATED-UNDRAINED
o W 5 | WETROTARY: TO fro|BE2|EY| 3 28|55 | ¢S TRIAXIAL COMPRESSION
% e a ' *ug| g2 > O 2| 3|4 | A TorRvANE
[T}
0 DESCRIPTION OF MATERIAL gl a o & é 05 1.0 15 20 25
Stiff to very stiff, gray and reddish
brOWn, LEAN CLAY(CL) O ...... ...... ......
-w/ roots at 0'-4' : : :
20 18 | 43| 16 | 27 SE
20 - 5 R
13| 17 o8-
-wi ferrous stains at 6'-8' B TS D I
7 Stfftovery siff eddishbrownand | | | | | | | | ...... .............
15 - 10 gray, FAT CLAY (CH) 87 18 | 53| 18|35 ;0
-w/.calcareous nodules and ferrous
stains at 8'-12' 114 | 22 @ .
99 21156l 19137 | i ..... @ .................
" A O ...................
90 | 35 D
A 100 31| 92| 31|61 O§
-w/ calcareous nodules and ferrous :
o 2 stains at 23'-25' 91 37 | 101| 33 | 68 a
5 = o 2ol | | | . ..... ...................
10 - 100 2350l 1931 O ...................
v
15 40 90 | 30 .D
Remarks: Groundwater was encountered at 38' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ ASSOCiateS’ Inc. PLATE A-60
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LOG OF BORING ECP-2026
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13841486.46; E: 3192656.24
DEPTH OF WATER:38 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 23.13 FT DATE: 4/16/2020
|c7;|_ 10} = . °\°_ UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T o B X TSF
w = E ; Q a b V] W S le |k & | O HAND PENETROMETER
& ; o Bl DRYAUGER O TO 40 FT <0x| &0 = = £1 2 | 2 | Z | @ UNCONFINED COMPRESSION
= E Sk zha| e8| EQ|2E | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
@ G| 5 werroTAry: TO T S22l EN | 3 |23(5 | K| C TRIAXIAL COMPRESSION
% o & : °ug Qe > =0 S| S| & | A TORVANE
0 DESCRIPTION OF MATERIAL e g o & é 05 1.0 15 20 25
7, Firm to very stiff, gray and reddish A
brOWn, FAT CLAY (CH) 29 m ...... ...... ...................
-w/ organics at 0'-2'
20 92 30 [ 80| 21|59 | O i
5 -w/ roots at 4'-6'
105 | 24 C. . .
w/ calcareous nodules and ferrous R R R SRR
stainsate-8 0 1 1 111 1 O ...................
15 w/ ferrous stains at 8'-40 ...... R R R
10 95 21 | 56| 1937 PO
100 | 24 l O§
10 27 SERE O ..................
- B O ...................
-w/ calcareous nodules at 16'-18'
87 | 35 C O
5 e
2 96 20 | 62| 20 | 42 O
:
Py 100 | 97 | 25 | 75| 24 | 51 w-
5 0| | | [ S ...................
............ S SUUN SRR S
30
35 100 98 29 76 26 50 ............ C’ ...................
¥ 15
40 28 ©
Remarks: Groundwater was encountered at 38' during drilling operations.
Drilled By:CH  Logged By: Edgar/Vijay HVJ Associates, Inc. PLATE A-61
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LOG OF BORING ECP-2027
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13840474.15; E: 3192891.38
DEPTH OF WATER:Dry FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 24.37 FT DATE: 4/20/2020
|—'|_ 10} - =3 UNDRAINED SHEAR STRENGTH,
= SAMPLER: Shelby Tube/Split Spoon & 9 A ol ® e X TSF
- = E ; R b 8 W | £ | £ | @ | O HAND PENETROMETER
) = |2 [@  DbryAUGER: 40 FT 0% X% | £, [22| 2 | | £ | @ UNCONFINED COMPRESSION
£ ElS Z20l 58| ER |0 E| 2| © | & | ®m UNCONSOLIDATED-UNDRAINED
a w 5; <§( WET ROTARY: FT [ IO—: g w . % g % 3 5 o TRIAXIAL COMPRESSION
o e o *ug| g2 > O 2| 3|4 | A TorRvANE
0 DESCRIPTION OF MATERIAL e g o & é 05 1.0 15 20 25
Firm to stiff, gray and brown, LEAN
CLAYW'THSAND(CL) 19 O ...... ...... ......
-w/ organics at 0'-2' i
82 20 | 39| 11|28 | O
20 {5 DR
113 | 20 &
73 17 | 42| 12|30 | O
15 =10 o
7 Stiff to very stiff, gray and reddish : :
brown, FAT CLAY (CH) 102 | 24 -
-w/ ferrous stains at 6'-20' o
-w/ calcareous nodules at 6'-10' v d I R B LO i
10 777 | A I (N AR N R A ...... ...................
08 26 | 82| 21|61 e
99 | 29 n
-w/ calcareous nodules at 18'-20' S
5 — 20 % @
-w/ ferrous stains and calcareous L
0 — 25 nodules at 23'-25' 87 | 35 BO-
i ferrous stains at 2830 |1 | 1 | 1 ] | S R
_5 30 99 28 78 24 54 ............ O ...................
-w/ ferrous stains at 33'-3%5' §
_10 35 22 ................ O ..................
-w/ ferrous stains 38'-40' Lo
-15 = 40 99 | 95 | 3081|2457 | MO
Remarks: Groundwater was not encountered during drilling operations.
Drilled By:CH  Logged By: Edgar/Vijay HVJ Associates, Inc. PLATE A-62
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LOG OF BORING ECP-2028

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13841319.93; E: 3193296.53

DEPTH OF WATER:Dry FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 22.68 FT DATE: 4/21/2020
el o - . | ¥ | UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol B X TSF
w — 9 ; Q Azl @ wel 2| E & | O HAND PENETROMETER
5 ; g‘ @ DRY AUGER: 40 FT <Oof = § w2 % % % E @ UNCONFINED COMPRESSION
> Elsk Z52 58| £ Sl E| @ | Q| E | M UNCONSOLIDATED UNDRAINED
@ ol o |< WET ROTARY: FT b £ w3 5 128|365 |¢ TRIAXIAL COMPRESSION
o P Lol e2| > O1 €| S|4 | A ToRVANE
i <
0 DESCRIPTION OF MATERIAL el o Sl 2 05 1.0 15 20 25
7, Firm to very stiff, gray and reddish
brown, FATCLAY(CH) 94 27 63| 21|42 OA ...... ...... ......
20 o
102 | 22 0
5 -w/ calcareous nodules 4'-8' L
89 21| 58| 17 | 41 O
15 ;
10 115 | 22 f
98 25 | 81| 2259 NS
10 SOUNR 0 SUUON SO O O
15 Lo
100 93 | 26 | 79| 21 | 58 : C-
36 L0
5 P
o:
20 :
0 :
-w/ calcareous nodules at 23'-25' :
90 | 34 | 95| 28 | 67 L
25 :
-5 RUUE SUORSSUR SUUOE SRR SO
........... O et
& ” -
100 94 20 | 86| 21165 | i .3 ...................
35 : :
15
-w/ sand seams and calcareous :
40 nodules at 38'-40' 97 22 | 50| 15|35 &)

Remarks: Groundwater was not encountered during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-63
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LOG OF BORING ECP-2029
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13841122.26; E: 3193909.75
DEPTH OF WATER:33 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 22.63 FT DATE: 4/21/2020
|c7;|_ 10) = . =3 UNDRAINED SHEAR STRENGTH,
- SAMPLER: Shelby Tube/Split Spoon wolZy| T Sl R X TSF
w — akFQ @a>1 9 w | | £ | & | O HAND PENETROMETER
z [ 1 | xz <d| m = | =S| =z
e} £ | O w DRY AUGER: 0 TO 3B FT Loflao| 2w |2z = | £ | £ | @ UNCONFINED COMPRESSION
E ElS Zgo| 581 ER |2 E 2 | © | £ | m UNCONSOLIDATED-UNDRAINED
0 w3 % WETROTARY: 35  TO 40 FT |& E = 8g 5 | 313 '@ Q A Ig:’/‘/':"\‘LECOMPRESS'ON
m ] N S 712
0 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
7, Firm to stiff, gray and reddish brown, oo
FAT CLAYW'TH SAND (CH) O ...... ...... ...................
2 -w/ roots at 0'-2'
85 26 | 64| 22|42 | MO
5 Stiff to very stiff, reddish brown and o
gray, LEAN CLAY WITH SAND (CL) T
-w/ calcareous nodules and ferrous Pon
15 stains at 6'-8' 82 106 | 26 | 48| 16 | 32 : : :
o
10 : : :
19 e
10 7, Stiff to very stiff, reddish brown and
gray‘ FAT CLAY (CH) 100 30 82 30 | 52 O .........................
- m .........................
95 | 29 S I
/ o:
5 z
2 99 34 | 92| 31|61 O§
N 7 N A N N N A N B EH S .........................
-w/ calcareous nodules and ferrous :
25 stains at 23'-25' 91 | 33 .
5 [N D T N
Very stiff, reddish brown and gray, Do
20 LEAN CLAY (CL) 93 18 27 13114 | O ...................
-w/ silt seams at 28'-30' —
v -10
Medium dense to dense, brown, 12 29
v SANDYSILT(ML) L L L b ]
-w/ clay seams at 33'-35'
15 1l
. X 34 | 66 23 | NP| NP |NP
40 |1
Remarks: Groundwater was encountered at 33' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ ASSOCiateS’ Inc. PLATE A-64
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COH HG1910092.2.1 -BW8.GPJ  11/16/20

LOG OF BORING ECP-2030
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13840965.69; E: 3194568.79
DEPTH OF WATER:34 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 21.97 FT DATE: 4/21/2020
|_'|_ 10) - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
z [ 4 |n rz | <W| w | s | 2| 2 °
o £ | Q1 DRY AUGER: 0 TO 40  FT 20| | 2w (P zl2|35|32 UNCONFINED COMPRESSION
e E sz zo g S| ER|2E| & | © | £ | M UNCONSOLIDATED-UNDRAINED
2 |49 |%[E weTROTARY: TO Fro [SEQIES] 2%|28| 5|5 | O TRAXALCOMPRESSION
UdJ a2 5 ' "’Eg oo 2 |20 91 < |5 | ToRVANE
x
0 DESCRIPTION OF MATERIAL e g o & é 05 1.0 15 20 25
7, Firm to very stiff, reddish brown and A A
gray, FATCLAYW'TH SAND(CH) @ ..... ...... ...... ......
20 : : : . :
79 27 | 62| 20 |42 | O:A
5 e
103 | 22 e
w/ calcareous nodules and fermous RS R R
15 stains at 6'-10" ..... @ ..... ...... ......
21 SRR UL RS RS RUN A
N HERIP RN S
10 :
7 Stiff to very stiff, reddish brown and 99 L
gray, FAT CLAY (CH) 27 | 76| 25 | 51 - Q
10 -w/ calcareous nodules and ferrous D
stains at 10'-12' and 16'-20 93 | 30 . ...... S R AR
- O .........................
5 99 36 | 86| 33 | 53 O
o:
20 :
o —/27272 ! 0]
99 : : :
co (L
Py 95 | 28 | 80| 27|53 | i M
-5 ‘ ...... ...... D ,‘ ......
27 ...... ...... ...... ......
RO
30 N
-10
v Stiff, reddish brown and gray, LEAN 97 22| 28] 18|10 :
\V - CLAY (CL) ..... ’O .............................
-15
Very stiff, brown, LEAN CLAY WITH 19 |78 21251178
40 SAND (CL)
Remarks: Groundwater was encountered at 34' during drilling operations.

Drilled By:CH  Logged By: Edgar HVJ ASSOCiateS’ Inc. PLATE A-65
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LOG OF BORING ECP-2031
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13840819.93; E: 3195100.41
DEPTH OF WATER:39 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 23.59 FT DATE: 4/23/2020
|_'|_ 10) - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 as | O ws | o | E g O HAND PENETROMETER
z [T R 17 gz 2|l o || S | S|
e} £ | O w DRY AUGER: 0 TO 40  FT Loflao| 2w |2z = | £ | £ | @ UNCONFINED COMPRESSION
E ElS Zgo| 581 ER |2 E 2 | © | £ | m UNCONSOLIDATED-UNDRAINED
@ ol » % WET ROTARY: TO FT b £ w3 5 128 g 5 S TRIAXIAL COMPRESSION
o w9 £z | » o3 é @ A TORVANE
0 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
Very loose to loose, brown, SANDY 4 .
SILT (ML) 70 10 INPINPIND [t i
X 8
20
5 1 Stiff to very stiff, reddish brown and N
gray, FAT CLAY (CH) 89 18 | 58| 17 | 41 ©r
'W/ Ca|CareOUS nOdU|eS at 4!_10! ............ ..........................
-w/ ferrous stains at 4'-18' 151191 | | | @. ...................
L B o
10 : : :
99 21 | 64| 22|42 O§
10 92 32 .3 .........................
- O .........................
100 | 91 | 36| 90| 30|60 | MO
5 -w/ calcareous nodules at 18'-20' O
20 :
0 96 35|90 33|57
25
Mien” B O O O R R IR S
-~ 100 96 27l esl 23|45 |1 -O ..................
-10 P
35 / 920 26 66 23 a3 | i O . ...................
7
v -15 Firm, brown, LEAN CLAY (CL) 6 |8 251241168
40
Remarks: Groundwater was encountered at 39' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ ASSOCiateS’ Inc. PLATE A-66
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LOG OF BORING ECP-2032
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13840322.78; E: 3195299.53
DEPTH OF WATER:38 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 23.42 FT DATE: 4/23/2020
|_'|_ 10) - =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Qolz,l k NS TSF
w = ok 8 g >| O ws | o | E g O HAND PENETROMETER
z [ 4 |n rz | <W| w | s | 2| 2 °
o £ | Q1 DRY AUGER: 0 TO 40  FT 20| | 2w (P zl2|35|32 UNCONFINED COMPRESSION
e E | s g z 2 & E § 5 g g Elal|Q|E B UNCONSOLIDATED-UNDRAINED
o |4 ® [<|  WETROTARY: TO T |BE 2 § S| 3|28 2 7 % . IS:VXLZLE COMPRESSION
w Z 4 — =
0 DESCRIPTION OF MATERIAL e g o & é 05 10 15 20 25
7, Stiff to very stiff, reddish brown and
gray’ FATCLAYW'TH SAND(CH) ...... O ...... ......
2 83 21| 57[ 13|44 [ O
5 L :
117 | 17 — .
-wi calcareous nodules at 6-8' [N T D N A
15 7 Siiff 1o very Siff, Tddish brown and ...... ...... .............
10 gray, FAT CLAY (CH) 95 21 | 68| 17 | 51 PO
-w/ calcareous nodules at 8'-10' —
oo
10 / 26 ........... @ .................
- m .........................
100 31| 90| 21|69 N
87 | 26 e
5 S
O
20 : :
0 -w/ ferrous stains at 23'-25'
95 | 90 | 25| 93| 30|63 | i MO
25 : :
5 R O ........................
27 ST FPRNT = IR TP SRR S
30 / :
-10 Firm to stiff, brown and gray, LEAN
35 CLAY (CL) 91 20 32 15 | 17 @ ..............................
¥ 18 26
-15 X -w/ sand layers at 38'-40'
40
Remarks: Groundwater was encountered at 38' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-67



PAGE 1 OF 1

COH HG1910092.2.1 -BW8.GPJ  11/16/20

LOG OF BORING ECP-2033
PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13839829.05; E: 3194508.61
DEPTH OF WATER:Dry FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 23.76 FT DATE: 4/21/2020
|_"_ 10) = . =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon Rolz,l k& ol X=X TSF
w — akFQ @a>1 9 w | | £ | & | O HAND PENETROMETER
z [ 1 | Tz | < wi oo O S| 2|z|e@
o £ | Q1 DRY AUGER: 0 TO 40  FT 20| | 2w (P zl2|35|32 UNCONFINED COMPRESSION
e E | s g z 2 & E § 5 g g Elal|Q|E B UNCONSOLIDATED-UNDRAINED
o |4 ® [<|  WETROTARY: TO T |BE 2 § S| 3|28 2 7 % . Iz:\i(?\‘l; COMPRESSION
w Z 4 — =
0 DESCRIPTION OF MATERIAL e g o & é 05 1.0 15 20 25
7, Firm to very stiff, reddish brown and A A
gray, FATCLAYW'TH SAND(CH) @ ..... ...... ...... ......
-w/ roots at 0'-4' i
80 21 | 62| 18| 44 O
20 — : :
5 -w/ sand seams at 4'-8' A
110 | 18
15 - -w/ calcareous nodules and ferrous oo
10 stains at 8'-12' 73 19 | 56| 18 | 38 PO
o
7 Stiff to very stiff, reddish brown and e
10 | gray‘ FATCLAY(CH) 98 30 80 27| 53 O ...... ...... ......
- S G N S S
9 | 34 — B
/ o
5 7 98 37 | 94| 35|59 o
20
0 — -w/ calcareous nodules and ferrous g
25 stains at 23'-25' 86 | 36 G
-5 100 28 | 78| 26152 | i O L]
30 S S S S
-y 0 el Al W O b
35 95 | 29
-15 0
40 96 29 | 82| 28|54 g
Remarks: Groundwater was not encountered during drilling operations.

Drilled By:CH  Logged By: Edgar HVJ ASSOCiateS’ Inc. PLATE A-68



COH HG1910092.2.1 -BW8.GPJ  11/16/20

PAGE 1 OF 1

LOG OF BORING ECP-2034

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13839688.34; E: 3195091.98

DEPTH OF WATER:33 FT

STATION: N/A

SURFACE ELEVATION: 23.76 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 4/22/2020

[y 10} - X UNDRAINED SHEAR STRENGTH,
' w5 = o | = ; TSF
[ SAMPLER: Shelby Tube/Split Spoon wol| £, T o ¥ s | X
w — 9 ; Q Azl @ wel 2| E & | O HAND PENETROMETER
5 “ 1218 DbrYAucGER: O TO 40 FT 0%l & o £.|5%| S| 2 | £ | @ unconFINED cOMPRESSION
£ E < g N % 2 ale8| ER @ E 2 | © | £ | m UNCONSOLIDATED-UNDRAINED
& |4 |®fg WeTROTARY: TO T |BE 2185 3 (2 8132 |2 . ISQVXLZLE COMPRESSION
o xz| > 5 0
w Z | 0 4 — = <
0 DESCRIPTION OF MATERIAL aea o & 7 05 1.0 1.5 2.0 25
Firm to stiff, dark gray and brown, : : :
LEAN CLAYWITH SAND (CL) 78 21 44 15 29 @ ..... ...... ...................
O
20 T—7 TE——T e
5 [/ Very stiff, reddish brown and gray, Sl
/M SANDY LEAN CLAY (CL) 65 15 | 36| 15| 21 T
7 -w/ ferrous stains at 4'-6' e
Stiff to very stiff, reddish brown and 112 | 28
gray, FAT CLAY (CH) : :
15 — -w/ calcareous nodules at 6'-10' o
10 -w/ ferrous stains at 8'-10' 96 23 | 68| 2246 A
v O
30
.......... O
0°$—1—vwe 0t e ]
15 :
94 | 33 —RO
&
5 -w/ ferrous stains and calcareous :
20 nodules at 18'-20' 99 36 | 96| 33|63 O
0 — -w/ ferrous stains and calcareous 5
P nodules at 23'-25' 89 | 36 »
S1—vwm ] daeal lanl a7l ealag i O IR .
30 98 30 | 77| 28 | 49 :
¥
00— v 00l aa el ‘ ...................
35 99 | 27 -
v/ DR SR SIS S
15 — o
20 27 :

Remarks: Groundwater was encountered at 33' during drilling operations.

Drilled By:CH  Logged By: Edgar HVJ Associates, Inc.

PLATE A-69



COH HG1910092.2.1 -BW8.GPJ  11/16/20

PAGE 1 OF 1

LOG OF BORING ECP-2035

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13839048.44; E: 3194925.94
DEPTH OF WATER:33 FT

STATION:
SURFACE ELEVATION: 23.37 FT

N/A

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 4/22/2020

[y - X UNDRAINED SHEAR STRENGTH,
o5l 2 | E 2| TSF
= SAMPLER: Shelby Tube/Split Spoon wo|Z2u| o X || X
w — akFQ @a>1 9 w | | £ | & | O HAND PENETROMETER
5 = o 12 40 5(: % x| < » g % £ s = = @ UNCONFINED COMPRESSION
& £ | Q|4 DRYAUGER: 0 TO A FT |38 a%| Sw|RF| S |3 |3
b E Sz z 2 & E 3 EQ|e Elo O | £ | I UNCONSOLIDATED-UNDRAINED
@ ol > 2 WET ROTARY: TO FT b £ w3 5 128 g 5 S TRIAXIAL COMPRESSION
d n % 9 E > E (&) 5 é 2 /\ TORVANE
0 DESCRIPTION OF MATERIAL aea o 7 05 1.0 1.5 2.0 25
7, Stiff to very stiff, reddish brown and S
gray, FAT CLAYW'TH SAND (CH) 85 23 53 17 36 ..... O ...... ...................
-w/ roots at 2'-4' S
20 O
5 -w/ sand seams at 4'-6' N
-w/ calcareous nodules at 4'-8' 17 : T
119 17 .@ ..... ...................
15 7/ Firm to very Stiff, reddish brown and : ...... ...... ...................
10 gray, FAT CLAY (CH) 92 28 | 70| 21|49 | O i
-w/ calcareous nodules at 8'-10'
SO
& o
10 / O ...... ...................
15 o
99 | 92 | 35| 90| 26 | 64 B
T
5 -w/ calcareous nodules and ferrous Lo
20 stains at 18'-20' 93 34 | 90| 26 | 64 O
0 -w/ calcareous nodules at 23'-25' : :
9 | 32 -
25 : :
s —vwva O ...................
= o s
o .
T -10 Stiff to very stiff, reddish brown and :
35 gray‘ LEAN CLAY (CL) 98 108 20 40 17 23 .......... . @ .................
-15 Medium dense, brown, SILT WITH 21 |84 20 | NP NP NP
40 SAND (ML)

Remarks: Groundwater was encountered at 33' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-7



COH HG1910092.2.1 -BW8.GPJ  11/16/20

PAGE 1 OF 1

LOG OF BORING ECP-2036

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13838274.31; E: 3194701.76
DEPTH OF WATER:28 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 24.22 FT DATE: 4/22/2020
|c7; =l o = . =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol X=X TSF
w — akFQ @a>1 9 w | | £ | & | O HAND PENETROMETER
pd TR — |n xz < w w | = = =
o -~ | @ & DRY AUGER: 0 TO 40 FT SOK(20| 2u |22z | 2| S | S | @ UNCONFINED COMPRESSION
b e 2z z Lfole8| ER |2 E| 2| @ | £ | B UNCONSOLIDATED-UNDRAINED
@ ol > 2 WET ROTARY: TO FT b £2 iy g 5 |8 5 g 5 S TRIAXIAL COMPRESSION
d n % 9 E > E O 5 i 2 A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 20 25
Firm to very stiff, gray and reddish
brOWn, LEAN CLAY(CL) OA ...... ...... ......
91 16 | 38| 14 | 24 IR
20 5 -w/ sand seams at 4'-8' r_‘
-w/ ferrous stains at 6'-8' o
16 : : :
7, Stiff to very stiff, reddish brown and
15 — gray, FAT CLAY (CH) 94 31| 68| 21|47 PO
10 : : :
92 | 29 0«
-w/ sand seams at 12'-14' o
v/ 30 | | i O ...... ...................
10 — 5 w/ calcareous nodules at 14'16' and ﬁ ...... TS S
18'-20' o
94 | 97 | 27 50| 16|34 | MO
- o
5 20 : :
0 2 87 27 | 51| 19|32 F0O
v SN SOURE SUR SO SR
-w/ sand seams at 28'-30' :
5 — 20 94 1091 21 | 54| 18136 | 'O .....................
7 |
2
Loose to medium dense, brown, SlLT 16 92 26 NP NP NP .....................................
10 135 (ML)
X 6 20
15 T 40

Remarks: Groundwater was encountered at 28' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-7

—_



PAGE 1 OF 1

LOG OF BORING ECP-2037

COH HG1910092.2.1 -BW8.GPJ  11/16/20

PROJECT: HSC Expansion - Beltway 8 Placement Area PROJECT NO.: HG1910092.2.1
LOCATION: N: 13838154.43; E: 3193967.07
DEPTH OF WATER:33 FT COMPLETION DEPTH: 40 FT
STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 24.38 FT DATE: 4/22/2020
|c7;|_ 10} = . X UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol X=X TSF
w = ok 8 as | O ws | o | E g O HAND PENETROMETER
z [ 1 | xz 2 wi oo = | =S| =z
o -~ | @ & DRY AUGER: 0 TO 40 FT 0| E0| 2u |2z | 2| S | £ | @ UNCONFINED COMPRESSION
E ElS Zgo| 581 ER |2 E 2 | © | £ | m UNCONSOLIDATED-UNDRAINED
a w 5; <§( WET ROTARY: TO FT [ IO—: B3 w . % g e} 3 5 o TRIAXIAL COMPRESSION
o e o *ug| g2 > O 2| 3|4 | A TorRvANE
0 DESCRIPTION OF MATERIAL g o a & é 05 1.0 15 20 25
7 Firm to very stiff, reddish brown and L
gray, FAT CLAY (CH) 89 35 80 22 58 . OA ..............................
109 | 20 O§ L
2 5 e
-w/ calcareous nodules at 6'-10' :
91 36 | 72| 30
5 2 | 3 o
30 d
96 | 28 .3 ...... ...... ......
10 7 e n ........................
99 31 | 82| 26 | 56 5 V
o
5 — 20 92 32 .)
-w/ calcareous nodules and ferrous : : :
e stains at 23'-25' 95 | 95 | 20| 78| 25|53 | i MO
_5 | 30 28 : ...... O ...... : ......
¥ 97 23 | 43| 1 28
Stiff to very stiff, reddish brown and 5 SN R
_10_ 35 gray‘ LEAN CLAY(CL) O ...... ...... ......
-w/ sand at 33'-35' : : : ; :
X -w/ sand at 38'-40' 27 2
15 40

Remarks: Groundwater was encountered at 33' during drilling operations.

Drilled By:CH  Logged By: Edgar HVJ ASSOCiateS’ Inc. PLATE A-7



COH HG1910092.2.1 -BW8.GPJ  11/16/20

PAGE 1 OF 1

LOG OF BORING ECP-2038

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13839496.51; E: 3193531.34

DEPTH OF WATER:Dry FT

STATION: N/A

SURFACE ELEVATION: 24.62 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 4/20/2020

=l o R ® | UNDRAINED SHEAR STRENGTH,
. ; (%2} = = o | ® ; TSF
[ SAMPLER: Shelby Tube/Split Spoon wol Z T o| X X
w — 9 ; Q Azl @ W > E | E & | O HAND PENETROMETER
5 ; g‘ @ DRY AUGER: 0 TO 40  FT <08 7] g._,_ g% % 2 E @ UNCONFINED COMPRESSION
> Elsk Z52 58| £ Sl E| @ | Q| E | M UNCONSOLIDATED UNDRAINED
@ ol o |< WET ROTARY: TO FT b £ w3 5 128 g 5 S TRIAXIAL COMPRESSION
o ® ug 22| 3 o|9|< 7 A TORVANE
0 DESCRIPTION OF MATERIAL gl a o Sl 2 05 1.0 1.5 2.0 25
7, Firm to very stiff, brown, reddish brown SN A
and gray, FAT CLAY (CH) 91 27 66 21 45 ..... O ...... ...................
-w/ shells at 0'-2'
92 31| 70| 17|53 | O i
20 - 5 -
93 | 25 ;. : :
-w/ ferrous stains at 6'-10' S
93 27 | 70| 19 | 51 : : :
G
15 —_10 : : :
-w/ ferrous stains at 10'-20" 2 o
100 | 95 | 28 | 86| 23| 63 .3 ...................
10 — 15 Dol
o
O i
5 —| 20 99 35| 86| 28 | 58 : : :
-w/ ferrous stains at 23'-25' L
93 | 87 | 33| 93| 32|61 WO
0 | 25 : :
............ DO e
5 — 30 2 s
........ O
10 - 35 100 96 | 29 | 74| 25|49 : :
29
©
-15 — 40 :

Remarks: Groundwater was not encountered during drilling operations.

Drilled By:CH  Logged By: Edgar/Vijay HVJ Associates, Inc.

PLATE A-7



COH HG1910092.2.1 -BW8.GPJ  11/16/20

PAGE 1 OF 1

LOG OF BORING ECP-2039

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13837516.14; E: 3193792.84

DEPTH OF WATER:35 FT

STATION: N/A

SURFACE ELEVATION: 24.88 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 4/14/2020

[ 10} - =3 UNDRAINED SHEAR STRENGTH,
) ' w5l = = o | = ; TSF
[ SAMPLER: Shelby Tube/Split Spoon wol Z T o| X s | X
w — 9 ; Q Azl @ W > E | E & | O HAND PENETROMETER
5 ; g‘ @ DRY AUGER: 0 TO 35 FT <Oof 7] g w2 % % % E @ UNCONFINED COMPRESSION
> Elsk Z52 58| £ Sl E| @ | Q| E | M UNCONSOLIDATED UNDRAINED
Z |4 |55 werrotarv: 3 To 40 FT |BEZIAT| 5 (98| 5|5 | Q| TRAA COMPRESSION
d n % 9 % > E O 5 é 2 A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o 7 05 1.0 15 20 25
Brown, SAND (SP) oo
W roots at 0'-2" RS S St I
Stiff to very stiff, reddish brown and P
gray, FAT CLAY (CH) 90 23 | 65| 19 | 46 O
2 -5 o
-w/ calcareous nodules at 6'-8' : :
106 | 22 @O
Stiff, reddish brown and gray, LEAN
] 10 CLAY WITH SAND (CL) 76 17 | 44| 15|29 PO
7, Stiff to very stiff, reddish brown and N
gray, FAT CLAY (CH) 94 | 27 W
94 28 | 88| 24|64 | O ...................
102 | 27 om
o
5 |20 95 23 | 64| 20 | 44 :
-w/ calcareous nodules and ferrous 96 34 1 88 27 61 Lo
5 stains at 23'-25' SO
0 — —
RN OB ivoioe ]
5 130 9% | 28 oon
Stiff, reddish brown and gray, LEAN 98 21130 14116\
z 35 CLAY(CL) O .........................
¥ -10 — -w/ sand seams at 33'-35' —
X -w/ silt seams at 38'-40' 15 24
-15 —40

Remarks: Groundwater was encountered at 35' during drilling operations.

Drilled By:CH  Logged By: Edgar HVJ Associates, Inc.

PLATE A-7



COH HG1910092.2.1 -BW8.GPJ  11/16/20

PAGE 1 OF 1

LOG OF BORING ECP-2040

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13837042.31; E: 3193502.6

DEPTH OF WATER:18 FT
STATION: N/A
SURFACE ELEVATION: 15.65 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A

DATE: 4/13/2020

[ 10} - =3 UNDRAINED SHEAR STRENGTH,
' nb = o | ® ; TSF
[ SAMPLER: Shelby Tube/Split Spoon wol| £, T o ¥ s | X
w — aFQla>| o w | | £ | & | O HAND PENETROMETER
z Lo ez | 2Ll W |ge| S| S |2
e} £ | O w DRY AUGER: 0 TO 18 FT Loflao| 2w |2z % = | £ | @ UNCONFINED COMPRESSION
£ ElS Z20l 58| ER |0 E| 2| © | & | ®m UNCONSOLIDATED-UNDRAINED
a w 5; <§( WET ROTARY: 18 TO 40 FT [ IO—: g TN % g % 3 5 o TRIAXIAL COMPRESSION
o fa) & 2 s ee > O1 €| S|4 | A ToRVANE
i <
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 20 25
15 4 B Firm to very stiff, dark gray and brown,
FATCLAY(CH) 100 38 98 28 70 O ...... ...... ......
-w/ roots at 0'-4' i
-w/ calcareous nodules at 0'-6 93 | 29 o .
5 R
10 — 94 25 | 73| 22 | 51 —O
‘i sand and silt seams at 612" b
29 . O ..............................
O
10 : : :
5 — : :
95 | 24 O ®
Firm to very stiff, reddish brown, LEAN :
CLAY (CL) 89 19 32 15 17 ............ O ...................
- TR R
o 18 o—
. 90 21| 34| 16|18 O
20 113 | 20 o
S0 e
87 31| 28] 17| 11 §
OA
25 :
-10 —
X 15 ol | | i
30
-15 —
Medium dense, brown, SANDY SILT 21 | 58 24 | NP\ NP NP
35 |t (ML)
20 1B
7 Very stiff, reddish brown and gray, FAT 93 621 23|39
40 CLAY (CH) 101 | 27 .
-w/ sand seams at 38'-40' —

Remarks: Groundwater was encountered at 18' during drilling operations.

Drilled By:CH  Logged By: Edgar

HVJ Associates, Inc.

PLATE A-7



COH HG1910092.2.1 -BW8.GPJ  11/16/20

PAGE 1 OF 1

LOG OF BORING ECP-2041

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13836914.45; E: 3193062.68
DEPTH OF WATER:28 FT

STATION: N/A

SURFACE ELEVATION: 16.65 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 4/13/2020

[y 10) - =3 UNDRAINED SHEAR STRENGTH,
. ) nsl > = o | ® ; TSF
= SAMPLER: Shelby Tube/Split Spoon wo|Z, | o | bod
w — aFQla>| o w | | £ | & | O HAND PENETROMETER
= [ = | xz 2 wi o |l s | S =
e} £ | O w DRY AUGER: 0 TO 30  FT Loflao| 2w |2z % = | £ | @ UNCONFINED COMPRESSION
£ ElS Z20l 58| ER |0 E| 2| © | & | ®m UNCONSOLIDATED-UNDRAINED
a w 5; <§( WET ROTARY: 30 TO 40 FT [ IO—: g TN % g % 3 5 o TRIAXIAL COMPRESSION
o fa) & 2 s ee > O1 €| S|4 | A ToRVANE
i <
0 DESCRIPTION OF MATERIAL gl a o Sl 2 05 1.0 15 20 25
7, Stiff, gray and brown, FAT CLAY WITH N R
15 B SAND (CH) O ...... ...... ......
-w/ calcareous nodules at 2'-6' Lo
84 20 | 57| 13| 44 O
5 PN
o 7 Stoveysieddsnoomnand 1 | | | | | | [ S R R
gray, FAT CLAY (CH) 98 20 | | | ' ..... ...................
-w/sand seams at8'-14'" | | | | | | | A S R
10 93 28 | 68| 26 | 42 1O
/ O
5 7 .
88 | 36 . ...... ...................
- w/ calcareous nodules at 1416 | || 1| | | m ...... TS S
-w/ ferrous stains at 14'-18' 95 30 | 90| 33|57 ST
0 N
92 21| 76| 23|53 L0
20 9 | 26 mQ
sl S TS R
e 100 | 108 | 20 | 54| 1836 oo
10 — SO0 S S TS B A
AVA : 93 23 | NPl NP NP B T S TR SUUTO S
Medium dense, brown and gray, SILT oo
30 (ML) :
-15 — §
X 24 24
35
-20 — :
Stiff, reddish brown and gray, FAT 86 24 | 57| 1839 5
0 CLAY (CH) ©
-w/ sand seams at 38'-40' :

Remarks: Groundwater was encountered at 28' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-7



COH HG1910092.2.1 -BW8.GPJ  11/16/20

PAGE 1 OF 1

LOG OF BORING ECP-2042

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13837439.82; E: 3192549.76
DEPTH OF WATER:35 FT

STATION:

N/A

SURFACE ELEVATION: 24.08 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT
OFFSET: N/A
DATE: 4/14/2020

[ =l o - =3 UNDRAINED SHEAR STRENGTH,
- SAMPLER: Shelb i holZu| k : | R | % TSF
: y Tube/Split Spoon i S| T o | X S| X
w — aFQla>| o w | | £ | & | O HAND PENETROMETER
e I 2 |w Xz 2 wl g || s |2
o £ | Q1 DRY AUGER: 0 TO 35 FT Loflao| zu | z % 3|2 @ UNCONFINED COMPRESSION
b E Sz z Lol e gl E QleE | 3 | © | £ | B UNCONSOLIDATED-UNDRAINED
@ W | % || weTroTARy: 35 To 40 FT  |EEZIET| 3|83 S5 ¢ TRIAXIAL COMPRESSION
d n % 9 E > E O 5 i 2 A\ TORVANE
0 DESCRIPTION OF MATERIAL gl a o Sl 2 05 1.0 1.5 2.0 25
Stiff to very stiff, dark gray and reddish
brOWn, LEAN CLAY(CL) O ...... ...... ......
88 18 | 43| 15|28 | O i
20 5 -w/ calcareous nodules and ferrous NP
stains at 4'-6' 119 | 16 O—0-
2 Stfoverysifredgsnbownand 1 | | | | | | | S
gray, FAT CLAY (CH) ............ ..... O .................
15 5 97 30 | 84| 24 | 60 O
/ SE
w1l 27 | | e . . ...................
10 e -W/ Calcareous nodu|es at 14'_18' ............ n ...................
89 19 | 56| 16 | 40 T~
e,
5 95 | 93 | 27| 70| 24|46 o
0 o:
25 95 28 | 85| 24 | 61 :
s +—ww 0 L el OB i
30 92 | 27 f
10 %X -W/ Silt pOCketS at 33|-35| 10 97 28 64 19 45 .....................................
Av4 ) 35 %
% .......................................
7,
Medium dense, brown, SILT (ML) 24 | ot 22 | NP| NPINP
15T -w/ clay seams at 38'-40'
Remarks: Groundwater was encountered at 35' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates, Inc. PLATE A-7



COH HG1910092.2.1 -BW8.GPJ  11/16/20

PAGE 1 OF 1

LOG OF BORING ECP-2043

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13836660.32; E: 3192689.27
DEPTH OF WATER:28 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 17.4 FT DATE: 4/13/2020
|c7;|_ 10} = . =3 UNDRAINED SHEAR STRENGTH,
— SAMPLER: Shelby Tube/Split Spoon wmolZ.,| T ol X=X TSF
w — aFQla>| o w | | £ | & | O HAND PENETROMETER
zZ [N - |n Xz 2] w w (R = s
e} £ | O w DRY AUGER: 0 TO 30 FT <Oof 5| =z 2z % = | £ | @ UNCONFINED COMPRESSION
b e 2z z Lol e gl E Qloi | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
i W |3 || WweTRoTARv: 30 To 40 FT |EEZIGS| 5 85|35 |6H (¢S TRIAXIAL COMPRESSION
o s o Wl 22| = O1 €| S|4 | A ToRVANE
i <
0 DESCRIPTION OF MATERIAL gl a o & 7 05 1.0 15 20 25
7, Firm to hard, gray and reddish brown,
FATCLAY(CH) ...... O ...... ......
15 — -w/ roots at 0'-2' i
-w/ calcareous nodules at 0'-6 04 27 1 781 23155 O i
5 .
95 | 28 o
w/ calcareous nodules ate-1e' |1 |1 | 1 ] e o
10 — 93 25 62| 21141 | O ............
10 111 | 18 o
92 20 | 66 | 21|45 O
5 o
................. [ SRRRTRRRRRELRRRRE
- R
95 98| 31|67 o—
0 — 92 | 32 o =
2 99 28 | 61| 22|39 o
-5 N 77 ) I A I A I I I R SRR S % ...................
e 100 | 103 | 26 | 79| 26 | 53 on
w1
- Firm, brown, SILTY CLAY (CL-ML) 7| % 261261206 Lo
30
-15 —
Medium dense, brown, SILT (ML) 19 | 90 NP| NP NP
35 :
-20 —
7 Very stiff, reddish brown and gray, FAT 100 28 | 76| 2452 O§
40 CLAY (CH) §
Remarks: Groundwater was encountered at 28' during drilling operations.
Drilled By:CH  Logged By: Edgar HVJ Associates, Inc. PLATE A-7
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PAGE 1 OF 1

LOG OF BORING ECP-2044

PROJECT: HSC Expansion - Beltway 8 Placement Area
LOCATION: N: 13836629.4; E: 3192173.45
DEPTH OF WATER:8 FT

PROJECT NO.: HG1910092.2.1

COMPLETION DEPTH: 40 FT

STATION: N/A OFFSET: N/A
SURFACE ELEVATION: 30.85 FT DATE: 4/15/2020
= . X UNDRAINED SHEAR STRENGTH,
. o5l 2 | E 2| TSF
I SAMPLER: Shelby Tube/Split Spoon wo|Z2u| o X || X
; T aF2la>| 0 (w3 | - | £ | Y | O HANDPENETROMETER
= [ — | xz 2 w w | = s =
) £ | 0w DRY AUGER: 0 TO 10 FT <0 ClEo| 2w 2z = | £ | £ | @ UNCONFINED COMPRESSION
b e 2z z Lol e gl E Qloi | 2 | © | £ | M UNCONSOLIDATED-UNDRAINED
i W |3 || WweTRoTARv: 10 To 40 FT |EEZIGS| 5 85|35 |6H (¢S TRIAXIAL COMPRESSION
o s o Wl 22| = O1 €| S|4 | A ToRVANE
0 DESCRIPTION OF MATERIAL | g o & é 05 1.0 1.5 20 25
30 72\ Loose to medium dense, brown, 5 T
CLAYEY SAND (SC) R TSIEN HRLS AR IO
X -w/ roots at 0'-4' 9 |39 15 | 32| 11| 21 e
X 2
25 7 | 2 o1 el lNp |
Very loose to loose, brown, SILTY : :
SAND (SM S TITE ST NP
v (SM) T R SRRSO
X 3 D
4 —
20 gk X Lo
7\ Very soft, dark gray and brown, SANDY | 1 | 7 2534114120
7 LEAN GLAY (CL) R RRE RO
7 Firm 1o very St reddish brown and m ...... N
gray, FAT CLAY (CH) 88 37186 23163 =
15 -w/ sand seams at 14'-16' 6 | o7 36 | 86| 26 | 60
20 ¢ 91 | 32 B
10 i iaa
. 95 | 89 | 33| 90| 27|63 - O
5
w/ calcareous nodules at 28'-30 S SRR RN
35 e @
30 L
:
i RO i
35 % | 28 -
5 UL IUROE RN SUON SN S
Firm to stiff, reddish brown and gray, :
40 LEAN CLAY (CL) 94 21| 32| 20|12 O

Remarks: Groundwater was encountered at 8' during drilling operations.

Drilled By:CH

Logged By: Edgar

HVJ Associates, Inc.

PLATE A-7



SOIL SYMBOLS

Soil Types

7Z

7

Clay Silt Sand Gravel
Modifiers
]

7// gfo?;e:

2, feo 0%, %
Clayey Silty Sandy Cemented

Construction Materials

SAMPLER TYPES
. Thin Walled Z No Recovery
Shelby Tube
M Split Barrel I:I Core
[l Liner Tube E Jar Sample

Y 3
h ‘\\'}‘g
HH %/ ]
Asphaltic Stabilized Fill or Portland
Concrete Base Debris Cement
Concrete

WATER LEVEL SYMBOLS

Groundwater level after drilling in
open borehole or piezometer

Groundwater level determined during
= drilling operations

SOIL GRAIN SIZE

Classification Particle Size
Clay < 0.002 mm
Silt 0.002 - 0.075 mm
Sand 0.075 - 4.75 mm
Gravel 4.75 - 75 mm
Cobble 75 - 200 mm
Boulder > 200 mm

Particle Size or Sieve
No. (U.S. Standard)

< 0.002 mm
0.002 mm - #200 sieve
#200 sieve - #4 sieve
#4 sieve - 3in.
3in.-8in.
> 8 in.

DENSITY OF COHESIONLESS SOILS

Penetration

Descriptive Resistance "N" *
Term Blows/Foot
Very Loose 0-4
Loose 4-10
Medium Dense 10 - 30
Dense 30 - 50
Very Dense > 50

CONSISTENCY OF COHESIVE SOILS

Undrained Shear
Strength (tsf)

Penetration

Consistency Resistance "N" *

Blows/Foot
Very Soft 0-0.125 0-2
Soft 0.125-0.25 2-4
Firm 0.25-0.5 4-8
Stiff 0.5-1.0 8-16
Very Stiff 1.0-2.0 16 - 32
Hard > 2.0 > 32

PENETRATION RESISTANCE

3/6
50/4"
0/18"

* The N value is taken as the blows required to penetrate the final 12 inches

Blows required to penetrate each of three consecutive 6-inch increments per ASTM D-1586 *
If more than 50 blows are required, driving is discontinued and penetration at 50 blows is noted
Sampler penetrated full depth under weight of drill rods and hammer

TERMS DESCRIBING SOIL STRUCTURE

Slickensided Fracture planes appear polished or
glossy, sometimes striated

Fissured Breaks along definite planes of fracture
with little resistance to fracturing

Inclusion Small pockets of different soils, such
as small lenses of sand scattered
through a mass of clay

Parting Inclusion less than 1/4 inch thick
extending through the sample

Seam Inclusion 1/4 inch to 3 inches thick
extending through the sample

Layer Inclusion greater than 3 inches thick
extending through the sample

Laminated Soil sample composed of alternating
partings of different soil type

Stratified Soil sample composed of alternating

seams or layers of different soil type

Intermixed Soil sample composed of pockets of
different soil type and laminated or
stratified structure is not evident

Calcareous Having appreciable quantities of calcium
carbonate

Ferrous Having appreciable quantities of iron

Nodule A small mass of irregular shape

6120 S. Dairy Ashford Road
Houston, Texas 77072-1010
281.933.7388 Ph
281.933.7293 Fax

ASSOCIATES

KEY TO TERMS AND SYMBOLS

USED ON BORING LOGS
Houston Ship Channel Expansion Channel Improvement Project

PROJECT NO.: DRAWING NO.:
HG1910092.2.1 PLATE A-80
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SUMMARY OF LABORATORY TEST RESULTS



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

.. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .

Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)

(o) (peh [ (UD) (tsf) [ (UC) (tsf) (tsf)
BAYPORT SHIP CHANNEL-SAN JACINTO COLLEGE

ECP-207 1 29 0.67

ECP-207 3 0.67

ECP-207 5 73 28 45 94.2 26 0.92

ECP-207 7 30 122 0.59 0.58

ECP-207 9 0.83

ECP-207 11 23 1.17

ECP-207 13 1.33

ECP-207 15 79 33 46 86.5 25 125 1.09 1.17

ECP-207 17 28 23 5 98.0 29

ECP-207 24 82 35 47 98.7 29 124 1.40 1.33

ECP-207 29 71 31 40 99.4 25 1.33

ECP-207 34 27 0.33

ECP-207 39 33 20 13 53.6 19 1.17

ECP-207 44 26 21 5 33.3 21

ECP-207 49 23

ECP-207 54 16.8 25

ECP-207 59 21

ECP-207 64 11.9 24

ECP-207 69 26

ECP-207 74 5.6 20

ECP-207 79 19

ECP-207 84 7.2 21

ECP-207 89 71.5 26

ECP-207 99 50 23 27 84.5 24 130 1.44 1.25

ECP-207 104 24 20 4 45.0 19 1.00

ECP-207 109 22 20 2 44.0 22

ECP-208 1 19 0.75

ECP-208 3 35 20 15 95.7 20 0.58

ECP-208 5 30 120 0.73 0.67

ECP-208 7 0.67

ECP-208 9 31 0.67

ECP-208 11 27 128 0.80 0.58

ECP-208 13 0.75

ECP-208 15 1.50

ECP-208 17 24 1.50

ECP-208 19 45 26 19 20 128 0.87 0.83

ECP-208 24 27 1.17

ECP-208 29 47.6 21

ECP-208 34 67 30 37 99.1 30 125 1.20 1.42

ECP-208 39 35 24 11 98.9 31 0.33

ECP-208 44 58 28 30 89.4 27 125 1.09 1.50

ECP-208 49 20 0.75

ECP-208 54 20.9 27

PLATE B-1



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .

Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)

ECP-208 59 25

ECP-208 64 7.6 21

ECP-208 69 22

ECP-208 74 20

ECP-208 79 67.7 25

ECP-208 84 27 19 8 55.0 19 127 0.55 0.50

ECP-208 89 17 1.50

ECP-208 94 36 21 15 18 130 1.75 1.50

ECP-208 99 26 18 8 506.1 19 0.50

ECP-208 104 20 0.25

ECP-208 109 33 19 14 57.7 19

Total 19 19 19 26 48 11 8 3
BAYPORT SHIP CHANNEL-EAST OF SAN JACINTO COLLEGE

ECP-209 1 58 20 38 88.7 19 1.50

ECP-209 3 23 127 1.80 1.00

ECP-209 5 22 1.30

ECP-209 7 1.30

ECP-209 9 79 25 54 96.5 33 0.80

ECP-209 11 0.50

ECP-209 13 70 29 41 95.5 28 122 1.00 0.60

ECP-209 15 1.00

ECP-209 17 48 24 24 94.9 25 0.80

ECP-209 19 88.4

ECP-209 24 NP NP NP 68.2 23

ECP-209 29 25

ECP-209 34 70 32 38 96.1 31 121 0.80 0.90

ECP-209 39 32 17 15 91.3 24 0.50

ECP-209 44 28 1.00

ECP-209 49 74 33 41 94.2 31 119 1.50 0.90

ECP-209 54 23 14 9 39.3 19 0.70

ECP-209 59 NP NP NP 16.9

ECP-209 64 26

ECP-209 69 NP NP NP 15.6 18

ECP-209 74 20

ECP-209 79 NP NP NP 11.7 18

ECP-209 84 44 17 27 77.9 21 0.70

ECP-209 89 16 1.50

ECP-210 1 49 22 27 86.9 18 1.10

ECP-210 3 22 128 2.20 1.00

ECP-210 5 18 1.50

ECP-210 7 61 26 35 60.1 21 1.50

ECP-210 9 1.00

ECP-210 11 27 123 1.00 0.90

ECP-210 13 62 24 38 86.5 24 0.80

PLATE B-2



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-210 15 44 24 20 92.5 22 1.20
ECP-210 17 21 1.50
ECP-210 19 27 21 6 90.2 24 0.60
ECP-210 24 NP NP NP 51.5 25
ECP-210 29 22 1.00
ECP-210 34 77 34 43 95.8 32 121 1.20 1.00
ECP-210 39 26 0.80
ECP-210 44 38 25 13 96.1 25 0.80
ECP-210 49 67 31 36 81.4 26 122 1.10 1.00
ECP-210 54 82 35 47 98.7 33 1.20
ECP-210 59 25 125 1.60 1.30
ECP-210 64 50 19 31 47.6 18 1.50
ECP-210 69 37 22 15 45.3 36
ECP-210 79 NP NP NP 80.0 26
ECP-210 84 25 20 5 45.0 15
ECP-210 89 45 23 22 81.3 22 128 1.30 1.00
ECP-211 1 70 25 45 92.8 26 1.20
ECP-211 3 26 130 1.00 0.60
ECP-211 5 60 25 35 94.2 24 0.70
ECP-211 7 0.80
ECP-211 9 68 28 40 95.1 29 0.50
ECP-211 11 28 125 0.60 0.60
ECP-211 13 0.80
ECP-211 15 37 21 16 86.7 18 1.00
ECP-211 17 0.50
ECP-211 19 NP NP NP 88.1 22
ECP-211 24 NP NP NP 85.5 23
ECP-211 29 23 1.10
ECP-211 34 73 33 40 99.5 32 121 1.20 1.20
ECP-211 39 31 0.90
ECP-211 44 29 22 7 98.8 26 0.70
ECP-211 49 67 30 37 99.6 31 124 1.20 1.10
ECP-211 54 44 21 23 82.4 24 1.20
ECP-211 59 17 135 1.50 1.00
ECP-211 69 NP NP NP 25.7 21
ECP-211 74 18
ECP-211 79 44 26 18 95.1 29 0.80
ECP-211 84 90 29 61 98.7 45 115 1.00 0.90
ECP-211 89 51 0.70
ECP-212 1 56 22 34 89.9 20 1.50
ECP-212 3 23 127 1.30 1.30
ECP-212 5 1.50
ECP-212 7 24 1.30
ECP-212 9 80 30 50 95.5 31 1.00
ECP-212 11 31 119 0.70 0.70

PLATE B-3



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-212 13 33 18 15 88.4 20 0.30
ECP-212 15 24 16 8 72.3 1.50
ECP-212 17 NP NP NP 48.9 18
ECP-212 24 NP NP NP 84.0 26
ECP-212 29 20
ECP-212 34 73 34 39 99.7 29 121 1.10 1.10
ECP-212 39 29 1.10
ECP-212 44 45 20 25 99.8 27 126 0.70 0.70
ECP-212 49 31 1.00
ECP-212 54 78 35 43 98.2 32 119 1.50 1.20
ECP-212 59 63 14 49 59.5 20 0.30
ECP-212 64 60 25 35 98.5 29 1.50
ECP-212 69 30 122 1.10 1.00
ECP-212 74 37 21 16 69.9 22 0.80
ECP-212 79 26 123 1.50 1.20
ECP-212 84 47 21 26 71.8 20 132 2.00 1.10
ECP-212 89 20
ECP-213 1 25 0.90
ECP-213 3 60 25 35 94.3 25 0.50
ECP-213 5 29 0.50
ECP-213 7 0.30
ECP-213 9 65 27 38 90.4 26 0.80
ECP-213 11 0.80
ECP-213 13 69 27 42 89.9 0.70
ECP-213 15 28 0.80
ECP-213 17 1.00
ECP-213 19 65 27 38 96.5 26 130 1.20 1.20
ECP-213 24 40 22 18 97.2 19 136 1.10 1.30
ECP-213 29 NP NP NP 69.0 24
ECP-213 34 64 34 33 99.0 1.10
ECP-213 39 29 124 0.90 1.20
ECP-213 44 37 26 11 99.1 26 1.20
ECP-213 49 59 30 29 99.5 30 124 1.00 0.70
ECP-213 54 73 30 43 100.0 32 1.00
ECP-213 59 41 23 18 69.3 19 0.70
ECP-213 64 18 1.30
ECP-213 69 NP NP NP 17.0 20
ECP-213 74 21
ECP-213 79 26 21 5 82.0 24
ECP-213 84 76 33 43 78.5 42
ECP-213 89 85.3 23 129 1.50 1.20
ECP-214 1 1.50
ECP-214 3 62 30 32 75.4 25 1.20
ECP-214 5 17 132 1.90 1.50
ECP-214 7 31 19 12 46.8 17 1.30
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Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .

Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)

ECP-214 9 21 129 0.50 0.60

ECP-214 11 0.80

ECP-214 13 45 25 20 84.0 21

ECP-214 15 18 132 0.70 1.50

ECP-214 17 23 0.20

ECP-214 19 22 20 2 67.7 21

ECP-214 24 NP NP NP 52.9 25

ECP-214 29 35 20 15 99.2 1.00

ECP-214 34 23 0.50

ECP-214 39 36 23 13 98.4 23 0.80

ECP-214 44 32 120 1.30 1.10

ECP-214 49 79 30 49 96.6 33 1.20

ECP-214 54 59 28 31 65.0 24 130 1.50 1.10

ECP-214 59 16 1.30

ECP-214 64 NP NP NP 12.6 19

ECP-214 69 21

BECP-214 74 NP NP NP 14.7

ECP-214 79 35 10 25 73.1 17 133 1.80 1.40

ECP-214 84 19

ECP-214 89 45 10 35 86.0 24 130 1.80 1.30

ECP-215 1 57 23 34 76.3 21 1.50

ECP-215 3 0.90

ECP-215 5 23 128 1.20 0.70

ECP-215 7 NP NP NP 16.3 24

ECP-215 11 22

ECP-215 15 NP NP NP 24.0 24

ECP-215 19 31 18 13 57.5 23

ECP-215 24 59 20 39 97.0 26 1.10

ECP-215 29 27 124 1.20 1.20

ECP-215 34 32 12 20 96.6 26 0.70

ECP-215 39 23 17 6 86.0 23

ECP-215 44 68 33 35 95.5 29 124 1.30 0.80

ECP-215 49 35 1.10

ECP-215 54 37 19 18 59.9 20 128 0.70 1.00

ECP-215 59 22 0.60

ECP-215 64 NP NP NP 11.7 19

ECP-215 69 21

ECP-215 74 NP NP NP 13.8 21

ECP-215 79 38 22 16 75.5 19 131 1.60 1.20

ECP-215 84 29 19 10 48.4 19

ECP-215 89 17 1.30

ECP-216 1 42 20 22 74.7 15 1.50

ECP-216 3 0.50

ECP-216 5 21 132 1.00 0.70

ECP-216 7 35 19 16 71.0 15 0.60
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Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-216 9 32 20 12 69.8 1.30
ECP-216 11 22 122 0.90 0.80
ECP-216 13 34 21 13 92.2 23 0.30
ECP-216 15 89.9
ECP-216 19 31 23 7 99.5 22 0.70
ECP-216 24 97.9 26
ECP-216 29 76 33 43 99.4 27 1.30
ECP-216 34 29 129 1.30 1.20
ECP-216 39 27 21 6 89.4 27
ECP-216 44 51 23 28 98.9 26 1.20
ECP-216 49 61 30 31 99.4 35 120 1.20 1.10
ECP-216 54 64 29 35 79.8 26 1.20
ECP-216 59 21 131 1.60 1.30
ECP-216 64 NP NP NP 9.8 22
ECP-216 69 20
ECP-216 74 37 20 17 65.7 21 133 1.00 0.80
ECP-216 79 18 1.50
ECP-216 84 31 21 10 77.0 17 136 1.70 1.10
ECP-216 89 21 1.30
ECP-217 1 49 23 26 84.5 18 1.40
ECP-217 3 0.60
ECP-217 5 25 126 0.90 0.80
ECP-217 7 42 19 23 89.1 18 0.90
ECP-217 9 50 22 28 98.5 20 1.50
ECP-217 11 1.50
ECP-217 13 95.2 23 0.50
ECP-217 15 23 129 0.40 0.50
ECP-217 17 28 18 10 99.3 22 0.90
ECP-217 19 25 19 6 64.6
ECP-217 24 28
ECP-217 29 70 27 43 99.1 1.00
ECP-217 34 31 122 1.20 0.80
ECP-217 39 23 20 3 92.1 25 0.60
ECP-217 44 50 24 26 94.6 26 1.00
ECP-217 49 73 30 43 96.2 31 121 1.40 0.80
ECP-217 54 21 127 1.70 1.10
ECP-217 59 25 16 9 65.5 20 0.50
ECP-217 64 NP NP NP 12.4
ECP-217 69 21
ECP-217 74 NP NP NP 7.9 22
ECP-217 79 40 18 22 80.5 16 137 2.70 1.50
ECP-217 84 74 35 39 97.9 27 1.30
ECP-217 89 16 135 2.30 1.50
ECP-218 1 1.50
ECP-218 3 62 27 35 76.0 22 1.50

PLATE B-6



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .

Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)

ECP-218 5 1.50

ECP-218 7 29 125 0.80 0.80

ECP-218 9 63 32 31 97.2 32 1.10

ECP-218 11 53 29 24 79.5 1.00

ECP-218 13 22 116 0.90 0.70

ECP-218 15 21 1.20

ECP-218 19 NP NP NP 62.9 19

ECP-218 24 30 22 8 92.7 30

ECP-218 29 67 25 42 89.2 31

ECP-218 34 27 124 1.10 1.30

ECP-218 39 22 20 2 71.8 22

ECP-218 44 71 31 40 95.7 26 118 1.10 1.10

ECP-218 49 31 1.30

ECP-218 54 35 119 1.30 1.20

ECP-218 59 34 20 14 60.3 19 0.80

ECP-218 64 16 0.80

ECP-218 69 NP NP NP 9.8 18

ECP-218 74 16

ECP-218 79 NP NP NP 17.9 16

ECP-218 84 20

ECP-218 89 43 22 21 69.2 19 131 1.90 1.10

ECP-219 1 72 30 42 94.2 33 0.50

ECP-219 3 27 123 1.60 1.20

ECP-219 5 1.30

ECP-219 7 27 1.00

ECP-219 9 72 29 43 99.2 28 127 1.00 0.70

ECP-219 11 1.00

ECP-219 13 51 22 29 83.0 19 1.40

ECP-219 15 0.50

ECP-219 17 26 22 4 89.7 25 1.00

ECP-219 24 38 24 14 94.8 23 0.70

ECP-219 29 72 31 41 98.2 31

ECP-219 34 29 124 1.50 1.20

ECP-219 39 44 24 20 94.8 25 1.00

ECP-219 44 78 30 48 99.2 30 122 1.40 1.10

ECP-219 49 35 1.10

ECP-219 54 37 19 18 55.9 19 137 1.30 1.00

ECP-219 59 18 0.90

ECP-219 64 NP NP NP 9.0 23

ECP-219 69 21

ECP-219 74 NP NP NP 14.1 22

ECP-219 79 16

ECP-219 84 52 27 25 93.4 27 0.70

ECP-219 89 19 134 2.00 1.20

ECP-220 1 0.40

PLATE B-7



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-220 3 90 32 58 98.5 33 117 1.10 0.60
ECP-220 5 1.20
ECP-220 7 89 26 63 98.8 32 0.70
ECP-220 9 1.00
ECP-220 11 53 23 30 89.0 1.00
ECP-220 13 58 18 40 94.4 25 128 1.20 1.30
ECP-220 15 0.60
ECP-220 17 25 20 5 93.0 24 0.50
ECP-220 19 25 17 8 89.4 0.40
ECP-220 24 27 19 8 99.9 25 0.60
ECP-220 29 26 0.50
ECP-220 34 81 31 50 100.0 31 121 0.90 0.70
ECP-220 39 27 0.90
ECP-220 44 67 24 43 99.7 26 1.30
ECP-220 49 28 119 1.30 1.00
ECP-220 54 92 32 60 100.0 39 115 1.00 1.10
ECP-220 59 27 15 12 62.7 19 0.70
ECP-220 64 27 14 13 12.4 14
ECP-220 69 NP NP NP 21.3
ECP-220 79 100 33 67 98.2 42 111 1.00 0.70
ECP-220 84 76 28 48 27 1.50
ECP-220 89 89.9 1.50
ECP-221 1 74 26 48 95.8 32 0.50
ECP-221 3 0.50
ECP-221 5 90 30 60 95.9 36 117 0.60 0.50
ECP-221 7 0.40
ECP-221 9 73 28 45 100.0 27 1.00
ECP-221 11 25 123 1.10 1.10
ECP-221 13 55 23 32 92.7 20 1.30
ECP-221 15 1.20
ECP-221 17 27 16 11 82.4 19 1.20
ECP-221 24 73.7 23
ECP-221 29 31 20 11 99.1
ECP-221 34 71 30 41 100.0 29
ECP-221 39 1.30
ECP-221 44 73 33 40 99.6 28 1.20
ECP-221 49 30 121 1.40 1.20
ECP-221 54 86 32 54 99.2 38 0.90
ECP-221 59 17 1.20
ECP-221 64 NP NP NP 15.0 18
ECP-221 69 20
ECP-221 74 19
ECP-221 79 77 29 48 99.3 31 122 2.10 1.50
ECP-221 84 22 17 5 69.9 21 0.50
ECP-221 89 19 131 1.60 1.00

PLATE B-8



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)

ECP-222 1 0.40
ECP-222 3 77 28 49 83.6 32 0.80
ECP-222 5 0.50
ECP-222 7 36 118 0.60 0.60
ECP-222 9 72 26 46 98.6 30 0.80
ECP-222 11 1.50
ECP-222 13 24 126 1.50 1.00
ECP-222 15 1.30
ECP-222 17 61 26 35 95.1 24 0.70
ECP-222 19 0.40
ECP-222 24 27 19 8 80.1 27
ECP-222 29 30
ECP-222 34 29
ECP-222 39 69 20 49 97.8 32 121 1.50 1.00
ECP-222 44 29 1.30
ECP-222 49 81 29 52 97.4 32 119 1.40 1.30
ECP-222 54 38 1.40
ECP-222 59 26 15 11 40.8 19 0.80
ECP-222 64 51 23 28 83.7 19 127 2.00 1.50
ECP-222 69 NP NP NP 10.0 19
ECP-222 79 NP NP NP 9.4 18
ECP-222 84 48 22 26 84.8 19 126 1.90 1.50
ECP-222 89 20 1.50

Total 183 183 183 189 271 84 58 26 247

BARBOURS CUT CHANNEL-SPILMANS ISLAND

ECP-309 1 0.50
ECP-309 3 50 18 32 73.4 23 128 0.39 0.17
ECP-309 5 24 0.33
ECP-309 7 21 131 0.50 0.58
ECP-309 9 19 1.17
ECP-309 11 47 19 28 48.2 15
ECP-309 13 28 14 14 21.8 16
ECP-309 15 16
ECP-309 17 24
ECP-309 19 55 21 34 68.4 29
ECP-309 20 0.25
ECP-309 21 30
ECP-309 24 32 120 0.27
ECP-309 29 43 18 25 75.8 32 0.25
ECP-309 34 39 21 18 25 126 0.53 0.50
ECP-309 39 36 0.67
ECP-309 44 113 32 81 51 107 0.49 0.33
ECP-309 49 80 28 52 94.8 40 0.50
ECP-309 54 47 20 27 18 124 0.37 0.50

PLATE B-9



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .

Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)

ECP-309 59 74 29 45 91.8 30 0.75

ECP-309 64 36 118 0.80 1.08

ECP-309 69 26 1.50

ECP-309 74 64 22 42 25

ECP-309 79 20 131 1.92 1.17

ECP-309 84 39 18 21 87.6 18 130 1.48 0.83

ECP-309 89 20 1.50

ECP-309 94 32 19 13 23 132 1.85 1.50

ECP-309 99 45.5 20

ECP-309 104 23 16 7 43.7 22

ECP-309 109 23

ECP-309 114 38 18 20 54.6 19 0.67

ECP-309 119 57 24 33 99.2 25 134 1.27 1.50

ECP-309 124 25 1.50

ECP-309 129 28 1.50

ECP-310 1 34 0.17

ECP-310 3 34 22 12 50.9 26

ECP-310 5 23

ECP-310 7 NP NP NP 47.8 34

ECP-310 9 75

ECP-310 10

ECP-310 11 80 95 0.13

ECP-310 14 0.25

ECP-310 15 130 35 95 96.6 99 96 0.12

ECP-310 17 62 0.25

ECP-310 19 66 3 32 87.6 42 116 0.19 0.08

ECP-310 24 46 0.33

ECP-310 29 47 25 22 77.0 86 0.17 0.25

ECP-310 38 0.50

ECP-310 39 41 24 17 25

ECP-310 44 28 113 0.29 0.17

ECP-310 49 72 29 43 97.7 29 0.83

ECP-310 54 31 121 0.91 0.75

ECP-310 59 73 38 35 99.4 30 1.00

ECP-310 64 22 132 1.54 1.00

ECP-310 69 25 1.25

ECP-310 74 37 21 16 16 133 1.33 1.25

ECP-310 79 25 19 6 35.6 20

ECP-310 84 20

ECP-310 89 NP NP NP 38.2 21 0.25

ECP-310 94 33

ECP-310 99 32 20 12 47.6 23

ECP-310 104 22

ECP-310 109 20

ECP-310 114 33 21 12 77.4 18 1.33

PLATE B-10



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .

Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
(o) (peh) [ (UD) (tsf) [ (UC) (tsf) (tsf)

ECP-310 119 NP NP NP 55.8 26

ECP-310 129 49 30 19 100.0 31

ECP-311 1 97 32 65 94.7 58 0.25

ECP-311 5 NP NP NP 80.2 45

ECP-311 9 78 29 49 96.0 56

ECP-311 11 85

ECP-311 13 75 27 48 89.6 67 110 0.09

ECP-311 15 66 30 36 84.3 0.33

ECP-311 17 32 121 0.41 0.25

ECP-311 19 33 0.17

ECP-311 24 42 19 23 76.6 24 0.50

ECP-311 29 46 24 22 41 113 0.30 0.08

ECP-311 34 80 35 45 95.5 40 115 0.45 0.33

ECP-311 39 36 26 10 63.3 34 0.17

ECP-311 44 53 29 24 78.8 24

ECP-311 49 94 25 69 99.9 37 118 0.97 1.00

ECP-311 54 36 118 0.97 0.83

ECP-311 59 88 33 55 99.8 36 0.92

ECP-311 64 31 117 0.81 0.83

ECP-311 69 65 25 40 97.4 24 1.33

ECP-311 74 29 121 0.81 1.00

ECP-311 79 43 21 22 99.2 20 1.50

ECP-311 84 18

ECP-311 89 NP NP NP 31.2 18

ECP-311 94 22

ECP-311 99 37 19 18 67.0 22

ECP-311 104 26 19 7 76.7 22

ECP-311 109 25

ECP-311 114 17

ECP-311 119 44 20 24 77.9 25

ECP-311 124 27

ECP-311 129 40

ECP-312 1 44

ECP-312 2 0.25

ECP-312 3 32 17 15 63.4 64

ECP-312 4 0.17

ECP-312 5 47

ECP-312 7 54 16 38 72.1 47

ECP-312 9 81

ECP-312 11 24 18 6 48.5 39

ECP-312 13 42

ECP-312 15 94 26 68 99.1 42 0.17 0.25

ECP-312 17 0.58

ECP-312 19 0.15 0.42

ECP-312 23 0.50

PLATE B-11



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .

Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)

ECP-312 24 67 20 47 90.8 35 0.31

ECP-312 29 62 16 46 86.9 27 0.58

ECP-312 34 38

ECP-312 39 49 15 34 73.3 39 0.42

ECP-312 44 105 27 78 99.7 37 0.69 0.83

ECP-312 49 33 1.00

ECP-312 54 58 24 34 29 1.32 1.17

ECP-312 59 17 1.17

ECP-312 64 48 13 35 98.0 19 1.49 1.33

ECP-312 69 0.75

ECP-312 74 23 0.50

ECP-312 79 25 18 7 55.2 23 2.10 0.33

ECP-312 84 24 17 7 51.9 25

ECP-312 89 28

ECP-312 94 NP NP NP 59.0 25

ECP-312 99 26

ECP-312 104 25

ECP-312 109 NP NP NP 21.2 20

ECP-312 114 52 17 35 97.9 32

ECP-312 119 43

ECP-312 124 69 21 48 98.6 42

ECP-312 129 39 0.83

ECP-312 134 44 17 27 99.8 32

ECP-312 139 75 28 47 46 1.39

ECP-312 144 1.07 1.00

ECP-312 149 98 23 75 99.3 34 1.17

ECP-312 154 1.03 1.08

ECP-312 159 77 21 56 32 1.33

ECP-312 164 1.01 1.25

ECP-312 169 23 19 4 75.5 26

ECP-313 1 0.25

ECP-313 3 46 20 26 76.6 29 120 0.22

ECP-313 5 30 0.08

ECP-313 7 54 23 31 41 137 0.47 0.25

ECP-313 9 0.67

ECP-313 11 0.83

ECP-313 13 0.25

ECP-313 15 NP NP NP 16.7 20

ECP-313 19 57 22 34 84.4 24 128 0.58 0.58

ECP-313 24 35 116 0.11

ECP-313 29 49 22 27 90.9 26 123 0.32 1.00

ECP-313 34 28 0.58

ECP-313 39 35 127 0.4 0.33

ECP-313 44 93 32 61 99.1 48 105 0.48 0.33

ECP-313 49 41 21 20 60.3 32 0.42

PLATE B-12



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-313 54 56 23 33 83.5 33 122 0.44 0.25
ECP-313 59 99 35 64 100.0 37 119 0.72 1.00
ECP-313 64 87 34 53 100.0 33 0.92
ECP-313 69 53 23 30 69.8 19 1.50
ECP-313 74 24 128 1.44 1.42
ECP-313 79 69 26 39 86.7 31 1.00
ECP-313 84 71 30 41 100 31 1.50
ECP-313 89 27 1.50
ECP-313 94 32 20 12 50.8 20 0.50
ECP-313 99 28 20 8 62.9 21 0.50
ECP-313 109 NP NP NP 34.5 19
ECP-313 114 7.0 27
ECP-313 119 64 27 37 94.5 29
ECP-313 124 65 30 35 98.5 26 1.50
ECP-313 129 27 1.17
ECP-314 1 54 16 38 79.0 26 0.33
ECP-314 3 0.42
ECP-314 5 57 18 39 83.4 31 0.16 0.17
ECP-314 7 0.17
ECP-314 9 39 13 26 79.1 21 0.97 0.58
ECP-314 11 0.50
ECP-314 13 24 0.33
ECP-314 15 0.18 0.17
ECP-314 17 54 17 37 90.3 41 0.17
ECP-314 19 32 0.08
ECP-314 24 52 15 37 94.6 28 0.25
ECP-314 29 0.18 0.58
ECP-314 34 53 18 35 93.8 44 0.17
ECP-314 39 0.46 0.25
ECP-314 44 68 20 48 94.2 30 0.50
ECP-314 49 35 0.50
ECP-314 54 72 22 50 95.4 49 0.63 0.25
ECP-314 59 0.83
ECP-314 64 94 27 67 100.0 37 1.18 0.92
ECP-314 69 34 0.83
ECP-314 74 24 14 10 81.6 18 1.25
ECP-314 79 2.39 1.33
ECP-314 84 45 14 31 93.6 22 1.50
ECP-314 89 30
ECP-314 94 32 12 20 68.9 26
ECP-314 99 53 14 39 90.8 28 0.50
ECP-314 104 NP NP NP 7.5 21
ECP-314 114 81 27 54 99.3 30 1.50
ECP-314 119 21 1.33
ECP-314 124 77 23 54 98.7 32 1.67 1.17

PLATE B-13



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-314 129 NP NP NP 11.7 21
ECP-314 134 30 1.00
ECP-314 139 0.83
ECP-314 144 1.55 1.33
ECP-314 149 36 16 20 82.0 24 1.17
ECP-314 154 30 1.01 0.67
ECP-314 159 55 18 37 28 0.92
ECP-314 164 85 21 64 97.9 30 1.24 1.17
ECP-314 169 29 1.33
ECP-315 1 0.33
ECP-315 3 40 19 21 72.9 21 0.42
ECP-315 5 23 132 0.37 0.25
ECP-315 7 21 0.50
ECP-315 9 53 28 25 83.4 25 0.83
ECP-315 11 1.00
ECP-315 13 20 132 0.35 0.83
ECP-315 15 NP NP NP 18.3 23
ECP-315 19 34 19 15 31.6 24 0.17
ECP-315 24 31 21 10 54.1 26
ECP-315 29 27 20 7 55.2 29
ECP-315 34 19.0 21
ECP-315 39 47
ECP-315 44 34 18 16 59.0 16 0.83
ECP-315 49 29 125 0.70 0.92
ECP-315 54 57 25 32 81.1 37 116 0.62 0.42
ECP-315 59 95 34 61 97.2 37 1.17
ECP-315 64 30 122 1.29 1.17
ECP-315 69 30 1.17
ECP-315 74 65 27 38 26 129 0.99 1.50
ECP-315 79 47 21 26 95.7 21 131 1.51 1.33
ECP-315 84 22 1.50
ECP-315 89 64 26 38 25 1.42
ECP-315 94 34 17 17 73.3 21 134 1.24 1.17
ECP-315 99 19.6 21
ECP-315 104 23
ECP-315 109 33 19 14 67.5 24
ECP-315 114 NP NP NP 28.9 19
ECP-315 119 21
ECP-315 124 28.2 20
ECP-315 129 63 28 35 95.3 29 123 1.9 1.50
ECP-315 134 30 1.50
ECP-315 139 40 23 17 88.2 27 122 1.31 0.83
ECP-315 144 89.2 26 1.00
ECP-315 149 29 120 0.89 1.00
ECP-315 154 42 25 17 38 1.00

PLATE B-14



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-315 159 111 39 72 33 93 2.00 1.33
ECP-315 164 73 33 40 93.5 28 1.50
ECP-315 169 37 118 1.35 1.50
ECP-316 1 0.42
ECP-316 3 56 25 31 92.9 26 129 0.40 0.50
ECP-316 5 27 0.50
ECP-316 7 58 27 31 26 127 0.57 0.50
ECP-316 9 0.58
ECP-316 11 55 24 31 27 0.75
ECP-316 13 27 130 0.55 0.42
ECP-316 15 0.50
ECP-316 17 57 24 33 85.2 33 0.50
ECP-316 19 29 125 0.50 0.58
ECP-316 24 63 29 34 95.8 28 0.92
ECP-316 29 39 118 0.49 0.67
ECP-316 34 77 30 47 35 119 0.42 0.17
ECP-316 39 55 23 32 99.0 24 1.42
ECP-316 44 23 128 1.42 1.33
ECP-316 49 65 27 38 90.7 25 1.42
ECP-316 54 61 29 32 26 126 1.68 1.50
ECP-316 59 28 1.50
ECP-316 64 46 19 27 92.1 21
ECP-316 69 NP NP NP 44.3 21 0.33
ECP-316 74 17 135 1.41 1.50
ECP-316 79 52 26 26 100.0 23 1.50
ECP-316 84 18 132 1.04 1.50
ECP-316 89 56 22 34 23 1.50
ECP-316 94 63 22 41 27 123 2.21 1.50
ECP-316 99 48 21 27 99.0 24 1.50
ECP-316 104 43 22 21 98.2 26 1.17
ECP-316 109 28 123 1.16 0.83
ECP-316 114 48 25 23 96.5 29 0.83
ECP-316 119 29 125 0.93 0.67
ECP-316 124 43 23 20 99.7 28
ECP-316 129 33 20 13 97.8 31 0.33
ECP-316 134 39 0.83
ECP-316 139 34 0.67
ECP-316 144 62 27 35 88.5 41 0.83
ECP-316 149 20 1.50
TOTAL 148 148 148 131 249 63 59 27 197
BARBOURS CUT CHANNEL-SITE 1
ECP-317 1 47 13 34 81.7 24 0.67
ECP-317 5 23 0.83

PLATE B-15



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .

Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)

ECP-317 7 39 13 26 93.5 26 0.33

ECP-317 9 28 118 0.66 0.58

ECP-317 11 0.25

ECP-317 13 NP NP NP 10.6 15

ECP-317 17 NP NP NP 47.2 23

ECP-317 19 12

ECP-317 24 73 18 55 88.7 41

ECP-317 29 62 16 46 99.9 23 0.83

ECP-317 34 35 120 0.18 0.92

ECP-317 39 35 131 0.49 0.67

ECP-317 44 34 13 21 76.4 21 137 1.07 1.17

ECP-317 49 25 17 8 68.3 22

ECP-317 54 19

ECP-317 59 40 22 18 63.1 20 132 1.91 0.83

ECP-317 64 19 1.50

ECP-317 69 29 1.50

ECP-317 74 35 21 14 83.8 17 133 1.87 1.33

ECP-317 79 19 133 1.99 1.50

ECP-317 84 16 1.50

ECP-317 89 47 25 22 85.1 23 132 2.16 1.50

ECP-317 94 25 136 1.92 1.50

ECP-317 99 27 1.50

ECP-317 104 73 32 41 99.4 30 1.17

ECP-317 109 28 1.17

ECP-317 114 33 118 0.71 0.83

ECP-317 119 50 28 22 97.3 28 0.67

ECP-317 124 24 21 3 95.2 38 119

ECP-317 129 33 25 8 99.6

ECP-317 134 29 115 1.06 0.50

ECP-317 139 46 0.67

ECP-317 144 99.7 29 125 1.32 0.87

ECP-317 149 33 1.17

ECP-318 1 6

ECP-318 3 24 15 9 35.6 16

ECP-318 7 25

ECP-318 9 32 14 18 33.6 14 0.33

ECP-318 11 0.17

ECP-318 13 30 17 13 77.2 24 0.17

ECP-318 15 0.17

ECP-318 17 30

ECP-318 19 NP NP NP 23.8 19

ECP-318 24 30

ECP-318 29 78 16 62 94.4 25

ECP-318 34 84 31 53 99.1 32 119 0.86 0.83

ECP-318 39 24 18 6 85.5 20

PLATE B-16



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-318 44 35 13 22 75.0 20
ECP-318 49 21
ECP-318 54 31 20 11 81.7 22 128 0.08 1.33
ECP-318 59 34 13 21 41.7 17
ECP-318 64 37 21 16 77.6 19 130 1.84 1.33
ECP-318 69 22 1.50
ECP-318 74 39 12 27 87.7 16 1.50
ECP-318 79 16 136 2.71 1.50
ECP-318 84 37 15 22 98.8 18 1.50
ECP-318 89 19 1.50
ECP-318 94 65 19 46 95.7 27 138 2.66 1.50
ECP-318 99 28 1.50
ECP-318 104 33 21 12 96.2 26 1.00
ECP-318 109 34 119 1.23 0.83
ECP-318 114 53 25 28 98.5
ECP-318 119 28 127 0.80 0.33
ECP-318 124 21 19 2 81.4 22
ECP-318 129 38 23 15 99.2
ECP-318 134 35 109 1.04 0.75
ECP-318 139 0.68
ECP-318 144 69 28 41 100.0 32 121 1.29 1.00
ECP-318 149 32 1.33
ECP-319 3 48 11 37 84.7 29 0.33
ECP-319 5 0.42
ECP-319 7 37 115 0.27 0.08
ECP-319 9 25 16 9 57.4 41
ECP-319 13 43 19 24 93.4 22 131 0.62 0.58
ECP-319 15 0.33
ECP-319 17 62 16 46 95.3 33 0.17
ECP-319 19 26 0.17
ECP-319 24 26 16 10 73.6 32
ECP-319 29 27 15 12 61.0 20 0.08
ECP-319 34 28 123 0.46 0.33
ECP-319 39 87 20 67 94.0 32 0.83
ECP-319 44 20 131 1.39 1.17
ECP-319 49 27 1.25
ECP-319 54 49 13 36 74.6 14 1.50
ECP-319 59 15 140 2.91 1.50
ECP-319 64 20 133 1.93 1.50
ECP-319 69 15 1.33
ECP-319 74 55 16 39 99.6 20 1.50
ECP-319 79 18 136 1.56 1.50
ECP-319 84 14 1.50
ECP-319 89 46 20 26 90.5 18 139 3.06 1.50
ECP-319 94 18 1.50

PLATE B-17



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .

Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)

ECP-319 99 23 1.17

Total 44 44 44 45 84 30 26 3 69
BARBOURS CUT CHANNEL-SITE 2

ECP-320 1 0.67

ECP-320 3 39 13 36 74.0 17 0.83

ECP-320 5 NP NP NP 8.6 19

ECP-320 9 63 17 46 82.2 37 0.33

ECP-320 11 0.25

ECP-320 13 25

ECP-320 15 NP NP NP 87.0 29

ECP-320 19 29

ECP-320 29 35 13 22 76.1 30

ECP-320 34 40 13 27 86.2 33 0.08

ECP-320 39 29 0.08

ECP-320 44 64 25 39 99.8 47 110 0.39 0.25

ECP-320 49 21 0.25

ECP-320 54 23

ECP-320 59 31 17 14 62.9 22 129 0.65 0.67

ECP-320 64 7.3 19

ECP-320 69 20

ECP-320 74 39.4 20

ECP-320 79 23 15 8 62.6 23

ECP-320 84 20 16 4 40.5 26

ECP-320 89 19

ECP-320 94 42 22 20 98.2 23 132 1.36 1.17

ECP-320 99 20 1.33

ECP-321 1 40 19 21 59.1 22 1.25

ECP-321 5 24 21 3 75.9 20

ECP-321 11 24

ECP-321 15 NP NP NP 64.3 23

ECP-321 19 23

ECP-321 24 26

ECP-321 29 34 13 21 76.1 34

ECP-321 34 54 15 39 97.0 40 0.08

ECP-321 39 62 24 38 96.6 43 116 0.32 0.08

ECP-321 44 92 23 69 99.0 53 0.17

ECP-321 49 46 134 0.43 0.33

ECP-321 54 31 0.75

ECP-321 59 NP NP NP 10.0 19

ECP-321 64 NP NP NP 5.6 21

ECP-321 69 19

ECP-321 74 20 14 6 33.9 23

ECP-321 79 31

ECP-321 84 NP NP NP 19.3 20

PLATE B-18



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)

ECP-321 89 28

ECP-321 94 44 21 23 26 131 1.40 1.00

ECP-321 99 35 0.83

Total 23 23 23 24 42 6 6 0 19
HSC BAYOU REACH BORING LOGS-SEGMENT 4
ECP-426D 1.5 20 0.75
ECP-426D 3 51 24 27 64.6 17 1.25
ECP-426D 5 18 1.25
ECP-426D 7 17 12 5 19.5 21
ECP-426D 11 22
ECP-426D 13 47 19 28 83.5 35 124 0.66 0.50
ECP-426D 17 0.58
ECP-426D 21 1.00
ECP-426D 25 NP NP NP 19.0 25
ECP-426D 39 18
ECP-426D 41 1.50
ECP-426D 43 17 1.33
ECP-426D 45 26 12 14 63.6 15 1.25
ECP-426D 49 26 12 14 65.5 15
ECP-426D 51 26
ECP-426D 53 NP NP NP 16.7 21
ECP-426D 57 21
Total 7 7 7 7 14 1 0 1 9
E2 CLINTON PLACEMENT AREA

ECP-2001 3 0.30
ECP-2001 5 26 111 0.40 0.30
ECP-2001 7 0.50
ECP-2001 9 22 127 0.86 0.40
ECP-2001 11 23 1.20
ECP-2001 13 24 124 0.60 1.20
ECP-2001 15 22 1.50
ECP-2001 17 23 129 0.88 1.30
ECP-2001 19 27 16 11 74.5 16 0.60
ECP-2001 23 1.50
ECP-2001 24 70 35 35 89.7 27 128 0.96

ECP-2001 29 15 1.30
ECP-2001 34 20 131 1.87 1.50
ECP-2001 39 20 1.50
ECP-2002 1 55 15 40 83.6 26 0.30
ECP-2002 3 0.30
ECP-2002 5 22 127 0.56 0.40
ECP-2002 7 0.70

PLATE B-19




Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2002 9 20 0.80
ECP-2002 11 42 22 20 71.6 20 134 0.58 1.10
ECP-2002 13 1.20
ECP-2002 15 32 12 20 77.7 21 1.20
ECP-2002 17 1.20
ECP-2002 19 15 137 1.77 1.50
ECP-2002 24 38 17 21 22 129 0.90 1.30
ECP-2002 29 39 13 26 84.2 16 135 1.82 1.30
ECP-2002 34 47 19 28 17 1.50
ECP-2002 39 19 1.50
ECP-2003 1 60 16 44 87.7 23 122 0.39 0.30
ECP-2003 3 22 126 0.52 0.30
ECP-2003 5 0.80
ECP-2003 7 36 13 23 71.5 20 1.00
ECP-2003 9 1.50
ECP-2003 11 1.50
ECP-2003 13 15 137 1.40 1.20
ECP-2003 15 1.50
ECP-2003 17 17 135 1.76 1.50
ECP-2003 19 53 14 39 76.2 23 1.50
ECP-2003 24 35 11 24 79.6 17 1.68 1.20
ECP-2003 29 17 132 1.97 1.50
ECP-2003 34 50 14 36 83.4 18 1.50
ECP-2003 39 1.50
ECP-2003 44 57 33 24 83.9 16 1.50
ECP-2003 49 21 132 1.60 1.00
ECP-2003 54 NP NP NP 50.0 23
ECP-2003 59 66 34 32 94.9 21 134 2.20 1.50
ECP-2003 64 27 20 7 96.9 10
ECP-2004 1 0.40
ECP-2004 3 44 13 31 76.8 23 0.40
ECP-2004 5 35 116 0.29 0.50
ECP-2004 7 72 18 54 99.1 36 0.40
ECP-2004 9 0.70
ECP-2004 11 20 127 0.94 0.70
ECP-2004 13 0.70
ECP-2004 15 0.80
ECP-2004 17 49 23 26 76.7 19 130 1.45 1.50
ECP-2004 19 0.70
ECP-2004 24 38 17 21 18 1.50
ECP-2004 29 15 132 2.61 1.50
ECP-2004 34 47 19 28 79.7 16 1.50
ECP-2004 39 1.50
ECP-2005 1 74 21 53 95.3 31 0.50
ECP-2005 4 33 16 17 83.5 31

PLATE B-20



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2005 7 0.10
ECP-2005 8 74 16 58 97.8 38
ECP-2005 9 0.10
ECP-2005 11 19 131 1.10 1.20
ECP-2005 13 0.50
ECP-2005 14 24 16 8 57.7 20
ECP-2005 17 35 18 17 65.4 17 132 1.40 1.20
ECP-2005 19 1.50
ECP-2005 24 15 136 1.50 1.50
ECP-2005 29 16 136 2.02 1.50
ECP-2005 33 41 12 29 83.0 16
ECP-2005 34 2.94 1.50
ECP-2005 39 19 1.50
ECP-2006 1 21 0.20
ECP-2006 2 32 20 12 99.5 28
ECP-2006 3 0.20
ECP-2006 5 32 124 0.50 0.30
ECP-2006 7 36 0.30
ECP-2006 8 54 14 40 82.0 18
ECP-2006 9 0.60
ECP-2006 11 18 132 1.17 1.50
ECP-2006 13 0.70
ECP-2006 14 45 13 32 86.7 19
ECP-2006 15 1.20
ECP-2006 17 1.20
ECP-2006 19 15 0.50
ECP-2006 24 14 1.50
ECP-2006 28 33 12 21 78.1 14
ECP-2006 29 16 133 2.01 1.50
ECP-2006 34 19 133 2.01 1.50
ECP-2006 39 26 1.50
ECP-2007 1 0.60
ECP-2007 3 1.50
ECP-2007 6 20 13 7 34.3 11
ECP-2007 9 20
ECP-2007 11 17
ECP-2007 12 40 13 27 92.2 22
ECP-2007 13 0.80
ECP-2007 15 0.50
ECP-2007 17 23 130 1.30 0.80
ECP-2007 19 18 1.00
ECP-2007 23 41 13 28 68.6 18
ECP-2007 24 1.20
ECP-2007 29 18 0.10
ECP-2007 34 45 23 22 79.6 21 129 1.40 1.10

PLATE B-21



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2007 39 13 1.50
ECP-2008 1 13
ECP-2008 3 18 16 2 32.1 23
ECP-2008 7 54 17 37 71.0 36 0.30
ECP-2008 9 0.70
ECP-2008 11 0.60
ECP-2008 13 23 129 0.93 0.80
ECP-2008 14 76 21 55 90.8 29
ECP-2008 15 1.00
ECP-2008 17 17 131 0.90 1.00
ECP-2008 19 22 127 0.98 1.20
ECP-2008 23 24 12 12 79.6 18
ECP-2008 24 0.20
ECP-2008 29 19 133 1.58 1.20
ECP-2008 34 40 18 22 78.8 1.30
ECP-2008 39 16 1.50
ECP-2009 1 25 17 8 68.6 21 0.80
ECP-2009 5 26 12 14 69.8 23 0.10
ECP-2009 7 0.40
ECP-2009 9 20 132 1.28 0.80
ECP-2009 11 44 15 29 74.6 19 131 1.10 0.70
ECP-2009 13 1.50
ECP-2009 15 17 131 0.92 0.80
ECP-2009 17 25 17 8 62.3 1.00
ECP-2009 19 18 12 6 70.1 16 0.20
ECP-2009 24 28 11 17 79.2 18 0.80
ECP-2009 29 19 136 2.01 1.50
ECP-2009 34 1.50
ECP-2009 39 19 1.50
ECP-2010 1 13
ECP-2010 3 NP NP NP 20.1 20
ECP-2010 7 37
ECP-2010 9 56 106 0.10 0.20
ECP-2010 11 83 20 63 92.7 33 0.30
ECP-2010 13 0.60
ECP-2010 15 29 124 1.01 0.80
ECP-2010 17 1.10
ECP-2010 19 69 20 49 94.0 25 1.00
ECP-2010 24 60 18 42 98.9 23 1.50
ECP-2010 29 16 137 1.89 1.50
ECP-2010 34 17 135 1.41 1.30
ECP-2010 39 16 1.50
ECP-2011 1 65 20 45 87.4 33 0.40
ECP-2011 3 51.3 22
ECP-2011 5 29 0.10

PLATE B-22



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2011 7 100 22 78 80.2 36 0.10
ECP-2011 9 0.70
ECP-2011 11 17 132 0.80 0.50
ECP-2011 13 14 0.90
ECP-2011 15 1.20
ECP-2011 17 24 16 8 48.3 20
ECP-2011 19 58 16 42 95.4 24
ECP-2011 24 28 11 17 72.9 4 0.10
ECP-2011 29 12 1.20
ECP-2011 34 16 1.50
ECP-2011 39 1.50
ECP-2012 1 74 26 48 96.1 38 0.30
ECP-2012 3 0.30
ECP-2012 5 83 29 54 84.5 48 110 0.19 0.30
ECP-2012 7 0.20
ECP-2012 9 51 17 34 22 126 0.71 0.30
ECP-2012 11 1.10
ECP-2012 13 44 13 31 44.2 16
ECP-2012 19 42 15 27 86.3 18 131 1.73 1.50
ECP-2012 24 16 135 1.58 1.10
ECP-2012 29 15 1.20
ECP-2012 34 44 13 31 84.0 16 1.50
ECP-2012 39 17 1.50
ECP-2013 1 67 22 45 84.6 32 0.30
ECP-2013 3 23 17 6 60.6 26
ECP-2013 5 0.40
ECP-2013 7 24 128 0.54 0.50
ECP-2013 9 61 15 46 88.8 25 0.70
ECP-2013 11 0.80
ECP-2013 13 1.20
ECP-2013 15 24 127 0.84 0.80
ECP-2013 17 60 18 42 97.3 22 1.50
ECP-2013 19 1.50
ECP-2013 24 34 11 23 73.7 17 1.20
ECP-2013 29 19 133 1.30 0.90
ECP-2013 34 16 1.50
ECP-2013 39 17 1.50
Total 68 68 68 64 136 52 30 24 162
BELTWAY 8 PLACEMENT AREA
ECP-2014 1 NP NP NP 26.0 14
ECP-2014 5 NP NP NP 20.0 23
ECP-2014 11 76 25 51 99.0 45
ECP-2014 13 29
ECP-2014 15 33 0.50

PLATE B-23



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2014 17 81 23 58 99.0 33 121 0.63 0.42
ECP-2014 19 1.25
ECP-2014 24 80 30 50 100.0 36 118 0.84 0.92
ECP-2014 29 33 1.08
ECP-2014 34 24 130 1.20 1.17
ECP-2014 39 28 14 14 89.0 20 0.67
ECP-2015 3 83 22 61 82.0 31 0.58
ECP-2015 5 0.50
ECP-2015 6 NP NP NP 81.0 19
ECP-2015 7 1.08
ECP-2015 8 NP NP NP 52.0
ECP-2015 12 86 24 62 99.0 29
ECP-2015 15 27 123 1.06 1.17
ECP-2015 17 29 1.00
ECP-2015 19 0.83
ECP-2015 24 76 22 54 100.0 27 128 1.28 1.00
ECP-2015 29 34 0.83
ECP-2015 34 31 1.17
ECP-2015 38 29 17 12 91.0 31
ECP-2016 0 22
ECP-2016 1 1.50
ECP-2016 2 62 18 44 97.0 24
ECP-2016 3 0.58
ECP-2016 5 76 17 59 91.0 24 124 0.79 0.50
ECP-2016 7 20 1.00
ECP-2016 9 1.17
ECP-2016 10 80 24 56 98.0 27
ECP-2016 11 1.50
ECP-2016 13 27 124 1.14 1.00
ECP-2016 15 1.00
ECP-2016 17 104 30 74 98.0 35 0.75
ECP-2016 19 33 121 0.63 0.92
ECP-2016 24 98 30 68 95.0 33 1.00
ECP-2016 29 28 123 1.35 1.00
ECP-2016 34 65 20 45 96.0 20
ECP-2016 39 43 12 31 84.0 16 136 1.56 0.83
ECP-2017 3 59 18 41 83.0 18 1.00
ECP-2017 5 16 143 1.94 1.17
ECP-2017 7 1.00
ECP-2017 9 81 25 56 98.0 28 125 0.46 1.00
ECP-2017 11 1.08
ECP-2017 13 85 26 59 100.0 29 1.00
ECP-2017 15 29 124 0.68 1.08
ECP-2017 17 96 30 66 98.0 34 1.00
ECP-2017 19 1.00

PLATE B-24



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2017 24 102 33 69 93.0 36 118 0.87 0.92
ECP-2017 28 28
ECP-2017 29 1.42
ECP-2017 34 70 21 49 91.0 25 128 1.20 1.17
ECP-2017 39 40 14 26 84.0 14 1.50
ECP-2018 1 0.50
ECP-2018 3 52 16 36 74.0 18 0.67
ECP-2018 5 20 136 1.28 0.75
ECP-2018 7 42 14 28 69.0 15 1.17
ECP-2018 9 70 21 49 96.0 23 0.75
ECP-2018 11 23 125 0.90 1.08
ECP-2018 13 76 23 53 100.0 25 0.75
ECP-2018 15 0.83
ECP-2018 17 34 119 0.90 0.92
ECP-2018 19 93 31 62 94.0 32 0.92
ECP-2018 24 92 34 58 91.0 90 0.95 1.00
ECP-2018 29 26 1.33
ECP-2018 34 68 23 45 100.0 27 126 0.83 1.50
ECP-2018 39 38 13 25 81.0 12 1.50
ECP-2019 2 50 17 33 74.0 19
ECP-2019 6 26 17 9 55.0 8
ECP-2019 11 1.50
ECP-2019 12 70 19 51 98.0 21 129 1.86
ECP-2019 13 1.00
ECP-2019 15 29 124 1.09 1.00
ECP-2019 17 80 28 52 99.0 31 0.83
ECP-2019 19 0.83
ECP-2019 24 84 28 56 98.0 87 0.96 1.00
ECP-2019 29 27 1.17
ECP-2019 34 68 20 48 100.0 24 128 1.35 1.33
ECP-2019 39 38 14 24 73.0 15 1.50
ECP-2020 3 71 20 51 87.0 18 130 1.62 0.83
ECP-2020 5 1.00
ECP-2020 7 0.67
ECP-2020 9 20 132 1.04 1.17
ECP-2020 11 73 22 51 96.0 23 0.83
ECP-2020 13 0.83
ECP-2020 15 29 124 1.13 0.92
ECP-2020 17 94 34 60 100.0 32 0.92
ECP-2020 19 0.75
ECP-2020 24 90 32 58 98.0 33 0.92
ECP-2020 29 26 123 1.38 1.17
ECP-2020 34 27 1.17
ECP-2020 39 30 13 17 81.0 18 0.17
ECP-2021 1 38 13 25 53.0 11 0.67

PLATE B-25



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2021 3 20 128 0.58 0.58
ECP-2021 5 54 15 39 83.0 21 0.50
ECP-2021 7 0.50
ECP-2021 9 25 135 0.76 1.00
ECP-2021 11 60 19 41 88.0 25 0.75
ECP-2021 13 0.75
ECP-2021 15 31 123 0.88 0.67
ECP-2021 17 78 27 51 99.0 26 0.58
ECP-2021 19 32 121 0.85 0.92
ECP-2021 24 31 121 0.71 1.00
ECP-2021 29 72 24 48 100.0 26 1.42
ECP-2021 34 25 124 1.34 1.25
ECP-2021 39 58 18 40 87.0 20 1.17
ECP-2022 1 1.00
ECP-2022 3 54 17 37 91.0 26 0.25
ECP-2022 5 19 140 1.22 0.92
ECP-2022 7 1.00
ECP-2022 9 46 19 27 92.0 23 130 0.70 0.67
ECP-2022 11 1.17
ECP-2022 13 67 18 49 90.0 23 0.92
ECP-2022 15 28 124 1.13 1.00
ECP-2022 17 31 1.00
ECP-2022 18 98.0
ECP-2022 19 82 31 51 32 120 0.88 0.92
ECP-2022 24 85 29 56 82.0 32 1.08
ECP-2022 29 28 124 1.08 1.17
ECP-2022 34 26 1.17
ECP-2022 39 34 15 19 99.0 20 0.83
ECP-2023 1 0.67
ECP-2023 3 52 26 26 93.0 24 0.58
ECP-2023 5 17 131 1.04 1.33
ECP-2023 7 18 1.25
ECP-2023 9 29 15 14 91.0 1.00
ECP-2023 11 1.00
ECP-2023 13 74 21 53 99.0 28 122 0.88 1.08
ECP-2023 15 1.17
ECP-2023 17 31 1.17
ECP-2023 19 78 24 54 93.0 30 1.17
ECP-2023 24 79 22 57 85.0 29 121 1.15 1.25
ECP-2023 29 30 1.50
ECP-2023 34 66 19 47 100.0 26 1.33
ECP-2023 39 28 123 0.78 1.00
ECP-2024 1 0.50
ECP-2024 3 43 14 29 90.0 23 0.42
ECP-2024 5 19 136 1.18 0.58

PLATE B-26



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2024 7 1.33
ECP-2024 8 27 18 9 71.0 20
ECP-2024 13 56 19 37 91.0 23 1.50
ECP-2024 15 21 125 0.92 1.33
ECP-2024 17 31 1.08
ECP-2024 19 80 27 53 96.0 30 0.83
ECP-2024 24 66 23 43 93.0 25 1.42
ECP-2024 29 28 123 1.08 1.17
ECP-2024 34 88 28 60 99.0 19 1.33
ECP-2024 39 31 122 0.66 1.08
ECP-2025 1 0.75
ECP-2025 3 43 16 27 90.0 18 0.92
ECP-2025 5 17 132 1.23 0.83
ECP-2025 7 0.92
ECP-2025 9 53 18 35 87.0 18 1.33
ECP-2025 11 22 139 1.33 1.00
ECP-2025 13 56 19 37 99.0 21 1.50
ECP-2025 15 1.08
ECP-2025 17 35 122 1.07 1.17
ECP-2025 19 92 31 61 100.0 31 0.83
ECP-2025 24 101 33 68 91.0 37 0.92
ECP-2025 29 29 123 1.01 1.00
ECP-2025 34 50 19 31 100.0 23 1.33
ECP-2025 39 30 117 0.86 1.00
ECP-2026 1 29 0.33
ECP-2026 3 80 21 59 92.0 30 0.50
ECP-2026 5 24 130 0.65 0.50
ECP-2026 7 0.58
ECP-2026 9 56 19 37 95.0 21 1.00
ECP-2026 11 24 124 0.97 1.33
ECP-2026 13 27 1.42
ECP-2026 15 1.08
ECP-2026 17 35 117 0.75 0.92
ECP-2026 19 62 20 42 96.0 20 1.00
ECP-2026 24 75 24 51 100.0 25 121 1.05 1.08
ECP-2026 28 30
ECP-2026 29 1.50
ECP-2026 34 76 26 50 100.0 29 126 1.32 1.17
ECP-2026 39 28 1.50
ECP-2027 1 19 0.83
ECP-2027 3 39 11 28 82.0 20 0.67
ECP-2027 5 20 136 0.86 0.50
ECP-2027 7 42 12 30 73.0 17 0.83
ECP-2027 9 0.58
ECP-2027 11 24 126 1.1 1.17

PLATE B-27



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2027 13 27 1.17
ECP-2027 15 82 21 61 98.0 26 0.92
ECP-2027 17 29 128 1.08 1.08
ECP-2027 19 35 0.92
ECP-2027 24 35 117 0.76 1.00
ECP-2027 29 78 24 54 99.0 28 1.08
ECP-2027 34 22 1.42
ECP-2027 39 81 24 57 99.0 30 124 0.68 0.92
ECP-2028 1 63 21 42 94.0 27 0.33
ECP-2028 3 22 124 0.73 0.5
ECP-2028 5 0.67
ECP-2028 7 58 17 41 89.0 21 0.67
ECP-2028 9 22 140.3 0.82 1.08
ECP-2028 11 81 22 59 98.0 25 1.00
ECP-2028 13 0.67
ECP-2028 15 79 21 58 100.0 26 117.18 0.92 0.83
ECP-2028 17 36 0.75
ECP-2028 19 0.83
ECP-2028 24 95 28 67 34 120.6 0.95 0.92
ECP-2028 29 29 1.00
ECP-2028 34 86 21 65 100.0 29 121 1.04 1.17
ECP-2028 39 50 15 35 97.0 22 1.08
ECP-2029 1 0.33
ECP-2029 3 64 22 42 85.0 26 0.50
ECP-2029 5 0.67
ECP-2029 7 48 16 32 82.0 26 134 1.23 0.83
ECP-2029 9 1.50
ECP-2029 11 19 1.00
ECP-2029 13 82 30 52 100.0 30 0.75
ECP-2029 15 29 123 0.92 0.67
ECP-2029 17 0.83
ECP-2029 19 92 31 61 99.0 34 0.83
ECP-2029 24 33 121 1.02 1.00
ECP-2029 29 27 13 14 93.0 18 1.25
ECP-2029 33 29
ECP-2029 38 NP NP NP 66.0 23
ECP-2030 1 0.50
ECP-2030 3 62 20 42 79.0 27 0.33
ECP-2030 5 22 126 0.68 0.75
ECP-2030 7 1.00
ECP-2030 8 21
ECP-2030 9 0.83
ECP-2030 10 99.0
ECP-2030 11 76 25 51 27 0.92
ECP-2030 13 30 121 0.93 0.92

PLATE B-28



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2030 15 0.92
ECP-2030 17 86 33 53 99.0 36 0.67
ECP-2030 19 0.83
ECP-2030 23 99.0
ECP-2030 24 80 27 53 28 122 1.29 1.17
ECP-2030 28 27
ECP-2030 29 1.17
ECP-2030 33 28 18 10 97.0 22
ECP-2030 34 0.58
ECP-2030 38 25 17 8 78.0 22
ECP-2031 1 NP NP NP 70.0 10
ECP-2031 5 58 17 41 89.0 18 0.83
ECP-2031 7 19 137 1.28 1.00
ECP-2031 9 1.08
ECP-2031 11 64 22 42 99.0 21 1.33
ECP-2031 13 32 121 0.69 0.83
ECP-2031 15 0.92
ECP-2031 17 90 30 60 100.0 36 124 0.70 0.92
ECP-2031 19 1.00
ECP-2031 23 90 33 57 96.0 35
ECP-2031 29 68 23 45 100.0 27 122 1.00 1.42
ECP-2031 34 66 23 43 90.0 26 1.17
ECP-2031 38 24 16 8 87.0 25
ECP-2032 1 1.08
ECP-2032 3 57 13 44 83.0 21 0.67
ECP-2032 5 17 137 1.45 0.75
ECP-2032 7 1.50
ECP-2032 9 68 17 51 95.0 21 1.17
ECP-2032 11 1.33
ECP-2032 13 26 1.50
ECP-2032 15 90 21 69 100.0 31 0.83
ECP-2032 17 26 110 0.87 0.67
ECP-2032 19 0.83
ECP-2032 24 93 30 63 95.0 25 113 0.82 1.08
ECP-2032 29 27 1.08
ECP-2032 34 32 15 17 91.0 20 0.50
ECP-2032 38 26
ECP-2033 1 0.50
ECP-2033 3 62 18 44 80.0 21 0.83
ECP-2033 5 0.92
ECP-2033 7 18 130 0.83 1.17
ECP-2033 9 56 18 38 73.0 19 1.25
ECP-2033 11 0.75
ECP-2033 13 80 27 53 98.0 30 0.92
ECP-2033 15 34 129 0.89 1.00

PLATE B-29



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2033 17 0.67
ECP-2033 19 94 35 59 98.0 37 1.00
ECP-2033 24 36 117 0.92 0.83
ECP-2033 29 78 26 52 100.0 28 1.33
ECP-2033 34 29 123 0.82 1.33
ECP-2033 39 82 28 54 96.0 29 1.00
ECP-2034 1 44 15 29 78.0 21 0.50
ECP-2034 3 0.75
ECP-2034 5 36 15 20 65.0 15 1.50
ECP-2034 7 28 143 0.62 0.83
ECP-2034 9 68 22 46 96.0 23 0.67
ECP-2034 11 0.83
ECP-2034 12 30
ECP-2034 13 0.92
ECP-2034 15 33 125 0.79 1.00
ECP-2034 17 1.00
ECP-2034 19 96 33 63 99.0 36 0.92
ECP-2034 24 36 121 1.05 1.08
ECP-2034 29 77 28 49 98.0 30 1.17
ECP-2034 34 27 126 1.13 1.17
ECP-2034 39 27 1.08
ECP-2035 1 53 17 36 85.0 23 0.58
ECP-2035 3 0.50
ECP-2035 5 17 1.33
ECP-2035 7 17 139 0.81 1.00
ECP-2035 9 70 21 49 92.0 28 0.50
ECP-2035 11 0.75
ECP-2035 12 30
ECP-2035 13 0.83
ECP-2035 15 90 26 64 99.0 35 124 0.83 0.83
ECP-2035 17 0.83
ECP-2035 19 90 26 64 93.0 34 0.83
ECP-2035 24 32 119 1.13 1.08
ECP-2035 29 27 1.17
ECP-2035 34 40 17 23 98.0 20 130 0.95 1.50
ECP-2035 38 NP NP NP 84.0 20
ECP-2036 1 0.33
ECP-2036 3 38 14 24 91.0 16 0.83
ECP-2036 5 1.33
ECP-2036 7 16 0.75
ECP-2036 9 68 21 47 94.0 31 1.50
ECP-2036 11 29 119 0.60 0.75
ECP-2036 13 30 0.92
ECP-2036 15 0.92
ECP-2036 17 50 16 34 94.0 27 123 0.68 0.92

PLATE B-30



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2036 19 1.08
ECP-2036 24 51 19 32 87.0 27 1.50
ECP-2036 29 54 18 36 94.0 21 132 0.90 1.25
ECP-2036 33 NP NP NP 92.0 26
ECP-2036 38 20
ECP-2037 1 80 22 58 89.0 35 0.33
ECP-2037 3 20 131 1.22 0.83
ECP-2037 5 1.33
ECP-2037 7 72 30 42 91.0 36 0.83
ECP-2037 9 31 121 0.58 1.50
ECP-2037 11 30 0.92
ECP-2037 13 28 123 0.74 0.83
ECP-2037 15 82 26 56 99.0 31 1.00
ECP-2037 17 1.00
ECP-2037 19 32 121 0.91 1.00
ECP-2037 24 78 25 53 95.0 29 123 1.03 1.25
ECP-2037 29 28 1.25
ECP-2037 33 43 15 28 97.0 23
ECP-2037 34 0.83
ECP-2037 38 21
ECP-2038 1 66 21 45 91.0 27 0.58
ECP-2038 3 70 17 53 92.0 31 0.67
ECP-2038 5 25 116 0.66 0.67
ECP-2038 7 70 19 51 93.0 27 0.67
ECP-2038 9 0.50
ECP-2038 10 27
ECP-2038 11 0.75
ECP-2038 13 86 23 63 100.0 28 122 0.98 1.08
ECP-2038 15 0.75
ECP-2038 17 0.67
ECP-2038 19 86 28 58 99.0 35 0.58
ECP-2038 24 93 32 61 93.0 33 116 0.82 1.17
ECP-2038 29 28 1.17
ECP-2038 34 74 25 49 100.0 29 124 1.24 0.75
ECP-2038 38 29
ECP-2038 39 1.5
ECP-2039 3 65 19 46 90.0 23 0.83
ECP-2039 5 1.08
ECP-2039 7 22 129 0.8 1.17
ECP-2039 9 44 15 29 76.0 17 0.67
ECP-2039 11 27 119 0.77 0.83
ECP-2039 13 88 24 64 94.0 28 1.25
ECP-2039 15 1.33
ECP-2039 17 27 130 1.27 1.08
ECP-2039 19 64 20 44 95.0 23 1.42

PLATE B-31



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)
ECP-2039 23 88 27 61 96.0 34
ECP-2039 24 1.25
ECP-2039 29 28 123 1.41 1.17
ECP-2039 33 30 14 16 98.0 21
ECP-2039 34 0.67
ECP-2039 38 24
ECP-2040 1 98 28 70 100.0 38 0.83
ECP-2040 3 29 120 0.92 0.50
ECP-2040 5 73 22 51 94.0 25 1.00
ECP-2040 7 29 0.50
ECP-2040 9 0.67
ECP-2040 11 24 118 0.93 0.58
ECP-2040 13 32 15 17 89.0 19 1.33
ECP-2040 15 18 1.08
ECP-2040 17 34 16 18 90.0 21 1.33
ECP-2040 19 20 136 1.20 0.83
ECP-2040 23 28 17 11 87.0 31
ECP-2040 24 0.33
ECP-2040 28 27
ECP-2040 33 NP NP NP 58.0 24
ECP-2040 38 62 23 39 93.0
ECP-2040 39 27 128 1.16 1.17
ECP-2041 1 0.67
ECP-2041 3 57 13 44 84.0 20 0.83
ECP-2041 5 0.67
ECP-2041 7 28 125 0.96 0.92
ECP-2041 9 68 26 42 93.0 28 1.17
ECP-2041 11 1.17
ECP-2041 13 36 120 0.87 0.83
ECP-2041 15 90 33 57 95.0 30 0.83
ECP-2041 17 76 23 53 92.0 21 1.33
ECP-2041 19 26 125 1.01 1.42
ECP-2041 24 54 18 36 100.0 20 130 1.59 1.50
ECP-2041 28 NP NP NP 93.0 23
ECP-2041 33 24
ECP-2041 38 57 18 39 86.0 24
ECP-2041 39 1.00
ECP-2042 1 0.67
ECP-2042 3 43 15 28 88.0 18 0.58
ECP-2042 5 16 138 1.24 0.67
ECP-2042 7 1.50
ECP-2042 9 84 24 60 97.0 30 0.83
ECP-2042 11 0.92
ECP-2042 13 27 128 1.16 1.17
ECP-2042 15 56 16 40 89.0 19 1.42

PLATE B-32



Company Name: HVJ Associates, Inc

Project: Houston Ship Channel Expansion Channel Improvement Project

Location: Houston, Texas
Project Number: HG1910092.2.1

. . . . . Moisture | Total Shear Shear (Shear Strength
Liquid | Plastic | Plasticity | % Passing .
Borehole | Depth Limit | Timit Index 4200 Sieve content | Density | Strength | Strength | (Pocket Pen)
@) | @ |[(UU) (s [UO) (sh|  (esh)

ECP-2042 17 1.42
ECP-2042 19 70 24 46 95.0 27 118 0.87 1.00
ECP-2042 24 85 24 61 95.0 28 1.33
ECP-2042 29 27 117 1.45 1.17
ECP-2042 33 64 19 45 97.0 28
ECP-2042 38 NP NP NP 91.0 22
ECP-2043 1 1.33
ECP-2043 3 78 23 55 94.0 27 0.50
ECP-2043 5 28 122 0.75 0.58
ECP-2043 7 62 21 41 93.0 25 1.50
ECP-2043 9 18 131 2.09 1.50
ECP-2043 11 66 21 45 92.0 20 1.50
ECP-2043 13 1.50
ECP-2043 15 98 31 67 1.50
ECP-2043 17 32 121 1.86 1.42
ECP-2043 19 61 22 39 99.0 28 1.50
ECP-2043 24 79 26 53 100.0 26 130 1.52 1.17
ECP-2043 28 26 20 6 96.0 26
ECP-2043 33 NP NP NP 90.0
ECP-2043 38 76 24 52 100.0 28
ECP-2043 39 1.33
ECP-2044 2 32 11 21 39.0 15
ECP-2044 6 NP NP NP 29.0 21
ECP-2044 12 34 14 20 57.0 25
ECP-2044 15 86 23 63 88.0 37 0.33
ECP-2044 16 86 26 60 97.0 36
ECP-2044 19 32 120 0.75 0.75
ECP-2044 24 90 27 63 95.0 33 118 0.82 1.00
ECP-2044 29 35 0.92
ECP-2044 34 28 125 1.05 1.33
ECP-2044 39 32 20 12 94.0 21 0.50

TOTAL 196 196 196 194 330 128 92 37 383

PLATE B-33



APPENDIX C

CONSOLIDATED UNDRAINED TRIAXIAL TEST
RESULTS
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Beyond Engineering & Testing, LLC

3801 Doris Lane, Suite B
Round Rock, TX 78664
(512) 358-6048

Triaxial Compression Test Report (Multi-stage test on single specimen)

Client: HVIJ Associates, Inc.

Project: HSC ECIP (PN:
HG1910092.2.1)

Sample ID.: ECP-207 (28-30 ft)
Type of Specimen: Shelby Tube
Type of Test: CU R-bar, Multi-stage

Test Method: ASTM D4767- Strain Rate (%/hr): 0.5 %/ hr
Modified Beyond PN:  LT2001012
Test Date: 02/11/20
pP-q
40 r
[ — 8 psi
35 F 16 psi
—_ N 732 psi
E‘ 30 F O Max. Deviator Stresses
= N y = 0.8534x + 5.3501
© | R2=0.9919
o |
§ r
7 15 |
= [
= B
= 10 |
= 5
D
a 5 F
0
0 10 20 30 40
(', +26")/3 (psi)
Deviator Stress and Pore Pressure versus Axial Strain
35 ¢
Z 30}
23 5|
b g r
B o
<) % 20 r
&% - [
g~ 15
= r
& 10|
S = i
< £ [
.E g 5
S 0
-5 . .
0 5 10 15 20
Axial Strain (%)
—8 psi 16 psi

732 psi
==tr==Pore Pressure for 16 psi

—=&— Pore Pressure for 8 psi
e Pore Pressure for 32 psi

Total Stresses

Friction Angle, ¢ (°): 15.1
Cohesion, ¢ (psi): 33
Effective Stresses
Friction Angle, ¢' (°): 219
Cohesion, c' (psi): 2.5
Initial Specimen Conditions
Specimen ID. ECP-207
Eff. Consolidation Stress (psi) 8 16 32
Depth (ft) 28-30 - - - -
Avg. Diameter (in) D, 2.79 2.79 2.79
Avg. Height (in) H,| 5.69 5.54 5.40
Avg. Water Content (%) w, | 28.3 - - - -
Total Unit Weight (pcf) Yol 121.7 124.8 128.1
Dry Unit Weight (pcf) Yay | 94.9 - - - -
Saturation (%) S; ] 99.5 -- --
Void Ratio €, 0.76 -- --
Specific Gravity (assumed) | G| 2.68 -- --
B-Coecfficient B 0.96 - - - -
Specimen Conditions after Consolidation
Void Ratio €. -- -- 0.71
Area (in) Al 610 | 607 | 6.05
Saturation (%) Sr -- -- - -
Avg. Water Content (%) Wy -- - - 29.5
Peak Stresses at Failure
Deviator Stress (psi) 14.2 21.1 314
Axial Strain (%) 2.7 4.8 7.8
Total Stresses at Failure
o, (psi) 22.2 37.1 63.4
o5 (psi) 8.0 16.0 32.0
Effective Stresses at Failure
c'y (psi) 20.5 31.5 51.8
G';y (psi) 6.3 10.4 20.4

Note: Specimen was mounted in the triaxial cells using the back-
pressure saturation method. Failure was determined at the
maximum deviator stress or deviator stress at 15% axial strain,

which ever is obtained first.

Cheng-Wei Chen, Ph.D. 02/15/20

Analysis & Quality Review/Date

Specimen prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not intended to be

indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety. Unauthorized use or copying of
this document is strictly prohibited by anyone other than the client for the specific project.



Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

/EYOND L

(512) 358-6048

Multi-Stage CU Triaxial Compression Test Appendix

Client: HVIJ Associates, Inc. Beyond Project No.: LT2001012
Project: HSC ECIP (PN: HG1910092.2.1) Test Method: ASTM D4767-Modified
Specimen: ECP-207 (28-30 ft) Test Date: 02/11/20
Principal Stress Difference vs. Axial Strain MIT Stress Paths

s 35 20

5 30 [ | —8psi

qb; / \ b | =16 psi y = 0.3739x + 2.3342 P

= 25 "%‘- 15 || emmm32 psi e=09938 7
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£ I
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= 5 — 8 psi
g [ =16 psi
= e 13? psi
= 0 U
> [
=
=
<
=
0 5 10 15 20
Axial Strain (%)
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0 5 10 15 20 25 30 35 40 (b) Post-Test
(6'y +20"3)/3 (psi) Sample ID.: ECP-207 (28-30 ft)

G'; - ¢'3 (psi)

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety.
Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Mohr Circles (Total Stress)

www.BeyondET.com

ECP-207 (28-30 ft) (multi-stage test on single specimen)
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www.BeyondET.com

engineering beyond limits
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Triaxial Compression Test Report (Multi-stage test on single specimen)

Client: HVJ Associates, Inc.

Sample ID.: ECP-208 (12-14 ft)

Total Stresses

Project: HSC ECIP (PN: Type of Specimen: Shelby Tube Friction Angle, ¢ (°): 24.2
HG1910092.2.1) Type of Test: CU R-bar, Multi-stage |Cohesion, ¢ (psi): 1.9
Test Method: ASTM D4767- Strain Rate (%/hr): 0.5 %/ hr Effective Stresses
Modified Beyond PN:  LT2001012 Friction Angle, ¢' (°): 26.7
Test Date: ~ 02/07/20 Cohesion, ¢' (psi): 14
Initial Specimen Conditions
p'-q Specimen ID. ECP-208
45 Eff. Consolidation Stress (psi) 5 10 20
0 | it Depth (f) a4 | - | -
= em—20psi Avg. Diameter (in) D,| 279 2.79 2.79
2 35 F O Max. Deviator Stresses - -
= Avg. Height (in) H,| 5.68 5.50 5.33
o 30 YT 11'2()25:5%‘9;9258542 Avg. Water Content (%) w, | 208 -- --
v 25T : Total Unit Weight (pcf) Yioa| 128.1 132.2 136.6
g 20 | Dry Unit Weight (pcf) Yoy | 106.0 -- --
z Saturation (%) S, | 964 -- - -
5 B Void Ratio e, | 058 -- --
g 10 Specific Gravity (assumed) | G| 2.68 -- --
=2 5t B-Coefficient B | 095 -- - -
0 N | Specimen Conditions after Consolidation
0 10 20 30 40 Void Ratio e -- -- 0.54
(6", +26")/3 (psi) Area (in%) A | 610 | 6.07 | 6.04
Saturation (%) Sr - - - - - -
Deviator Stress and Pore Pressure versus Axial Strain Avg. Water Content (%) Wr il - 20.6
40
Z 35 7 Peak Stresses at Failure
rg: %‘ % i Deviator Stress (psi) 13.0 19.0 34.1
E“ f, Axial Strain (%) 3.3 5.8 15.1
' § 25 g Total Stresses at Failure
25 20 f o, (psi) 180 | 290 | s54.1
£5 5| o5 (psi) 50 | 100 | 200
E nz 10 Effective Stresses at Failure
8% F o'y (psi) 18.4 27.7 52.4
3 & 5 ]
as c'; (psi) 5.4 8.7 18.3
5 0 | ] - - . -
Note: Specimen was mounted in the triaxial cells using the back-
-5 pressure saturation method. Failure was determined at the
0 5 10 15 20 maximum deviator stress or deviator stress at 15% axial strain,
Axial Strain (%) which ever is obtained first.
—5 psi 10 psi

() psi
w=tr==Pore Pressure for 10 psi

—=&— Pore Pressure for 5 psi
e Pore Pressure for 20 psi

Cheng-Wei Chen, Ph.D. 02/13/20

Analysis & Quality Review/Date
Specimen prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not intended to be
indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety. Unauthorized use or copying of
this document is strictly prohibited by anyone other than the client for the specific project.
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Multi-Stage CU Triaxial Compression Test Appendix

HV1J Associates, Inc.
HSC ECIP (PN: HG1910092.2.1)
ECP-208 (12-14 ft)

Principal Stress Difference vs. Axial Strain
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/
[
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/ —S psi .
/ —p
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Change in Pore Pressure vs. Axial Strain
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Cambridge Stress Paths (p'-q)
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25 30
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Beyond Project No.: LT2001012
Test Method: ASTM D4767-Modified
Test Date: 02/07/20

MIT Stress Paths
20
— S psi _
3 . y = 0.449x + 1.213
b | =10 psi 2
15 - 20 psi R? =0.9997
10 | & /
5 %
07www\\\\\\\www\\\\\w\ww\w\\\\\w\w
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(0", +0'3)/2 (psi)

' Crzoeiors

.
(b) Post-Test

Sample ID.: ECP-208 (12-14 ft)

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety.
Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Shear Stress,
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Shear Stress,
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www.BeyondET.com

Mohr Circles (Total Stress)
ECP-208 (12-14 ft) (multi-stage test on single specimen)

3= effective consolidation stress —Spsl
G, = 03t (0,-03) at failure =10 psi
1 10 psi
¢ =24.2°
c¢=1.9 psi
1 y=045x+1.9
0 10 20 30 40 50 60
Total Stress, G (psi)
Mohr Circles (Effective Stress)
ECP-208 (12-14 ft) (multi-stage test on single specimen)
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L 20 psi
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3900 Total Effective
C, psf 500 271 _
¢, deg 14.8 22.7 B=ul
Tan(¢) 0.26 0.42 g
% 2600 e 1 2
o pr3 L~
L o
9 4~ 7 ]
(’/_) = = B =T N
8 - P - —1 N
< -~ = L~ ™ 3 N N
» 1300 P Al AN N
i : *§< / \ﬁ \\ ) N
L1477/ ! MNN \ \ \
— T LA/ / AN LN N A
P / [ \ \
- i 1l \ N \ \
i {1 i VY v |
0 h ! | 1 Hil | | 1 |
0 1300 2600 3900 5200 6500 7800
Total Normal Stress, psf
Effective Normal Stress, psf -------
6000 Sample No. 1 2 3
Water Content, % 21.8 21.8 21.8
5000 __ | Dry Density, pcf 106.8 106.8 106.8
8 | Saturation, % 98.9 98.9 98.9
- € | Void Ratio 0.6072 0.6072 0.6072
@ 4000 Diameter, in. 2.00 2.00 2.00
G e i i S N Height, in. 3.99 3.99 3.99
o ™ 3 Water Content, % 248 245 239
N 3000 + | Dry Density, pcf 102.1 102.7 103.6
S / 2 | @ | Saturation, % 1000 1000  100.0
S | % | Void Ratio 0.6810 0.6724 0.6567
& 2000} L Diameter, in. 204 207 211
I/ Height, in. 3.99 3.87 3.70
Strain rate, in./min. 0.01 0.01 0.01
1000 |/ Eff. Cell Pressure, tsf 0.462 0.927 1.807
/ Fail. Stress, psf 1878 2649 3745
0 Total Pore Pr., psf 7304 7549 8505
0 3 10 15 20 Strain, % 29 4.4 55
. - Ult. Stress, psf 1878 2649 3745
Axial Strain, % Total Pore Pr., psf 7304 7549 8505
Strain, % 29 4.4 55
. o, Failure, psf 2698 4155 6055
Type of Test: Ou Fattre,
CU with Pore Pressures G, Failure, psf 819 1505 2310
Sample Type: undisturbed Client: HDR Engineering, Inc.
Description: Reddish brown, LEAN CLAY (CL)
Project: Houston Ship Channel Expansion Channel Improvement Project
LL=44 PL=24 Pl= 20
Assumed Specific Gra\/ity: 2.75 Source of Sample: ECP-210 Depth: 14-16'
Remarks: % Passing #200 Sieve = 92.5 Sample Number: 8
Proj. No.: HG1910092.2.1 Date Sampled: 4/30/2020
Em 6120 S. Dairy Ashford Rd.
. wocs  Houston, TX 77072-1010
Figure 1

Tested By: KC Checked By: SW
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Client: HDR Engineering, Inc.
Project: Houston Ship Channel Expansion Channel Improvement Project
Source of Sample: ECP-210 Depth: 14-16' Sample Number: 8

Project No.: HG1910092.2.1 Figure 2 HVJ ASSOCIATES, INC.

Tested By: KC Checked By: SW




LL=35

Figure 1

PL=20
Assumed Specific Gravity=2.75
Remarks: % Passing #200 Sieve = 99.2

Sample Type: undisturbed
Description: Brown, LEAN CLAY (CL)

Pl=15

5700 Total Effective g
C, psf 418 268 L7
¢, deg 18.4 26.2 T
Tan(¢) 0.33 0.49 =
% 3800 Jor T
o p! L~
@ T T
g L : -L L= 2
] i r il == N
= Pl SalD e
_GC) - - ,, L~ // //, \\
1900 = e S S
RdED” S N
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4 j/? / \f K / \‘ “. \
L 4=77 7 I N \ \ \ \
NZaiires ) \Ea! |
0 1900 3800 5700 7600 9500 11400
Total Normal Stress, psf
Effective Normal Stress, psf -------
6000 T T Sample No. 1 2 3
/ T Water Content, % 258 258 258
5000{ - 3 Dry Density, pcf 99.7 99.7 99.7
8 | Saturation, % 98.5 98.5 98.5
- ] ‘E | Void Ratio 0.7213 0.7213 0.7213
@ 4000 ,’ ] ) Diameter, in. 1.94 1.94 1.94
g l, p Height, in. 4.03 4.03 4.03
= ,f Water Content, % 24.0 23.2 22.2
N 3000 + | Dry Density, pcf 103.4 104.8 106.7
S I @ | Saturation, % 1000 1000  100.0
= 1| % Void Ratio 0.6606 0.6385 0.6094
8 2000 Diameter, in. 191 1.95 2.06
Height, in. 4.00 3.78 3.35
/ Strain rate, in./min. 0.02 0.02 0.02
1000 )/ Eff. Cell Pressure, tsf 0.687 1.327 2.637
Fail. Stress, psf 2216 3937 5896
0 Total Pore Pr., psf 7679 7970 9254
0 3 10 15 20 Strain, % 3.0 6.1 39
. ) Ult. Stress, psf 2216 3937 5896
Axial Strain, % Total Pore Pr., psf 7679 7970 9254
Strain, % 3.0 6.1 39
Type of Test: o1 Fa!lure, psf 3110 5820 9117
CU with Pore Pressures G, Failure, psf 895 1884 3221

Client: HDR Engineering, Inc.

Source of Sample: ECP-214
Sample Number: 12
Proj. No.: HG1910092.2.1

Depth: 28-30'

Project: Houston Ship Channel Expansion Channel Improvement Project

Date Sampled: 5/18/2020

6120 S. Dairy Ashford Rd.
Houston, TX 77072-1010

Tested By: KC

Checked By: SW
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Client: HDR Engineering, Inc.
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Source of Sample: ECP-214 Depth: 28-30' Sample Number: 12
i . Figure 2
Project No.: HG1910092.2.1 g HVJ ASSOCIATES, INC.

Tested By: KC

Checked By: SW




LL=70

Figure 1

Sample Type: undisturbed
Description: Reddish brown, FAT CLAY (CH)

PL=27

Assumed Specific Gravity=2.75
Remarks: % Passing #200 Sieve = 99.1

Pl= 43

4200 Total Effective
C, psf 586 359
¢, deg 8.8 17.8
Tan(¢) 0.15 0.32
% 2800 e ]
o -
a pa
9 —A
7 mp=
2 EEPE EEEE -
) TP ———
= = L —— |~ ~J
v 1400 B2 i e = =]
2 d ,/ | ~
L ~ 4’—7 \\
1 I, / N\
ot T Tl | 7 \ Y,
—”‘T —”,1’ . N / \ \/\\ \
F T 7 AN \ \
[ANN 1A ! y |
0 ! H IT 1) H |
0 1400 2800 4200 5600 7000 8400
Total Normal Stress, psf
Effective Normal Stress, psf -------
6000 Sample No. 1 2 3
Water Content, % 30.4 30.4 30.4
5000 __ | Dry Density, pcf 92.6 92.6 92.6
8 | Saturation, % 97.9 97.9 97.9
- '€ | Void Ratio 0.8530 0.8530 0.8530
@ 4000 Diameter, in. 1.98 1.98 1.98
G Height, in. 3.99 3.99 3.99
= - Water Content, % 31.9 315 31.0
0 3000 i + | Dry Density, pcf 91.4 92.0 92.6
g I =L 5| 8 | saturation, % 1000 1000  100.0
S I/ z Void Ratio 0.8780 0.8669 0.8530
& 2000ff Diameter, in. 199 201 207
,l 1 Height, in. 3.99 3.88 3.64
7 Strain rate, in./min. 0.02 0.02 0.02
1000 i/ Eff. Cell Pressure, tsf 0.708 1.354 2.627
Fail. Stress, psf 1623 2766 3083
0 Total Pore Pr., psf 7815 8117 9940
0 3 10 15 20 Strain, % 29 6.1 37
. - Ult. Stress, psf 1623 2766 3083
Axial Strain, % Total Pore Pr., psf 7815 8117 9940
Strain, % 2.9 6.1 3.7
. o, Failure, psf 2424 4556 5598
Type of Test: Ou Fattre,
CU with Pore Pressures G, Failure, psf 801 1790 2515

Client: HDR Engineering, Inc.

Project: Houston Ship Channel Expansion Channel Improvement Project

Source of Sample: ECP-217

Sample Number: 12

Depth: 28-30

Proj. No.: HG1910092.2.1

Date Sampled: 5/25/2020

6120 S. Dairy Ashford Rd.
Houston, TX 77072-1010

Tested By: KC

Checked By: SW
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Client: HDR Engineering, Inc.
Project: Houston Ship Channel Expansion Channel Improvement Project
Source of Sample: ECP-217 Depth: 28-30 Sample Number: 12
i . Figure 2
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Tested By: KC
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Triaxial Compression Test Report (Multi-stage test on single specimen)

Client: HVJ Associates, Inc.

Sample ID.: ECP-314-S6 (10-12 ft)

Total Stresses

Project: HSC- Spillmans Island Type of Specimen: Shelby Tube Friction Angle, ¢ (°): 12.5
(PN: HG1910092.2.1) Type of Test: CU R-bar, Multi-stage [Cohesion, ¢ (psi): 2.4
Test Method: ASTM D4767- Strain Rate (%/hr): 0.5 %/ hr Effective Stresses
Modified Beyond PN: LT2001012 Friction Angle, ¢' (*): 18.6
Test Date: ~ 03/31/20 Cohesion, ¢' (psi): 1.7
Initial Specimen Conditions
p'-q Specimen ID. ECP-314-S5
25 Eff. Consolidation Stress (psi) 5 10 20
— Depth (ft) 10-12 | -- - -
= g0 || ===20psi Avg. Diameter (in) D,| 276 2.76 2.76
2 O Max. Deviator Stresses - -
= Avg. Height (in) H,| 5.68 5.53 5.38
© 5l v =0.7141x + 3.5598 Avg. Water Content (%) | Wo | 22.6 -- .-
0y R=1 Total Unit Weight (pe) | yow| 1264 | 129.8 | 1335
g Dry Unit Weight (pcf) Yoy | 103.1 -- --
= 10 Saturation (%) S, | 972 -- --
H Void Ratio e | 0.62 -- --
]
5 5 ¢ Specific Gravity (assumed) | G| 2.68 -- - -
= B-Coefficient B | 0.96 o - -
0 C Specimen Conditions after Consolidation
0 5 10 15 20 25 Void Ratio €. -- -- 0.59
(6", + 26")/3 (psi) Area (in%) A| 600 | 599 | 593
Saturation (%) Sr - - -- --
Deviator Stress and Pore Pressure versus Axial Strain Avg. Water Content (%) Wr il - 272
20
%: i = : ?eak Stresses at Failure
= T 15| Deviator Stress (psi) 9.5 10.9 17.1
=)
‘é; :1 i Axial Strain (%) 3.0 5.1 14.6
' § 10 i Total Stresses at Failure
o ) ! o1 (psi) 145 | 209 | 37.1
Le o3 (psi) 5.0 10.0 20.0
:. I~ 5 Effective Stresses at Failure
S = -
2 ED o' (psi) 14.7 17.5 30.4
a E 0 c'; (psi) 5.2 6.6 13.3
O Note: Specimen was mounted in the triaxial cells using the back-
-5 . pressure saturation method. Failure was determined at the
0 5 10 15 20 maximum deviator stress or deviator stress at 15% axial strain,
Axial Strain (%) which ever is obtained first.
— S psi 10 psi

() psi
w=tr== Pore Pressure for 10 psi

—=&— Pore Pressure for 5 psi
e Pore Pressure for 20 psi

Cheng-Wei Chen, Ph.D. 04/07/20

Analysis & Quality Review/Date
Specimen prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not intended to be
indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety. Unauthorized use or copying of
this document is strictly prohibited by anyone other than the client for the specific project.
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Multi-Stage CU Triaxial Compression Test Appendix

Client: HV1J Associates, Inc.
Project: HSC- Spillmans Island (PN: HG1910092.2.1)
Specimen: ECP-314-S6 (10-12 ft)

Principal Stress Difference vs. Axial Strain

s 20
5
g 15 sl
?‘5 ~_
= 'i 10 |
;s /? 5
bz —Spsi
3 5 ——10 psi
5 e () psi
£
£ 0 ‘
0 5 10 15 20
Axial Strain (%)
Change in Pore Pressure vs. Axial Strain
Z 10
2
=
<
2 5
2 L — S psi
a F =10 psi
e i e () psi
& 0 AN
g r
D
)
=
<
=
@} -5
0 5 10 15 20
Axial Strain (%)
Cambridge Stress Paths (p’-q)
20
— S psi y = 0.7141x + 3.5598
[ | ——10psi R=1 /
15 | 20 psi 7
=
b 10
i \
5
0
0 5 10 15 20 25

(c'| +20'3)/3 (psi)

(0", - '3)/2 (psi)

10

Beyond Project No.: LT2001012
Test Method: ASTM D4767-Modified
Test Date: 03/31/20

MIT Stress Paths
i Spsi. v =0.3191x + 1.5906
I-{ =10 psi RI=
[ | emmm=2( psi
7

i
/

0 5 10 15 20 25
(o', + &'3)/2 (psi)

(a) Before

(b) Post-Test

Sample ID.: ECP-314-S6 (10-12 ft)

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety.
Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Shear Stress,
T (psi)

Shear Stress,
T (psi)
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www.BeyondET.com

Mobhr Circles (Total Stress)
ECP-314-S6 (10-12 ft) (multi-stage test on single specimen)

y=0.337x+1.7

3= effective consolidation stress —Spsl
T| ©1=03*(0,-05)at failure =10 psi
10 psi
I ¢=12.5°
» c=2.4 psi
I y =0.2225x + 2.425
0 40 45
Total Stress, G (psi)
Mohr Circles (Effective Stress)
ECP-314-S6 (10-12 ft) (multi-stage test on single specimen)
I —5Spsi
il =10 psi
[ =20 psi
[ ¢'=18.6°
H c¢'=1.7 psi

Effective Stress, ' (psi)

www.BeyondET.com

engineering beyond limits



Axial Strain, %

Type of Test:
CU with Pore Pressures
Sample Type: undisturbed
Description: Brown and gray, Fat Clay with Sand (CH)

LL=53 PL=28 PI=25

Assumed Specific Gravity=2.75

Remarks: % Passing #200 Sieve = 83.4
Multi-staged

Figure 1

Ult. Stress, psf
Total Pore Pr., psf
Strain, %

o, Failure, psf

o3 Failure, psf

2700 Total Effective 4
C, psf 218 93 a7
¢, deg 20.1 29.2 T
Tan(¢) 0.37 0.56 1 =
-’ 1
- 1
g 1800 P 1 RS =
&' - 1
: B CasESEEssacssEmEaE
% "‘! o — K.
] B - A )4
_GC) A7/ = / N
n 900 T o N
P A7 N \
va% / N/ N \
1 \ \
/ N JI N \
=7/ VARK) 3 \ \
TV 7 1N \ \
FT L~ /T R A} \
4 7 1 v [ v [ I
0 i | H | | H
0 900 1800 2700 3600 4500 5400
Total Normal Stress, psf
Effective Normal Stress, psf -------
6000 Sample No. 1 2 3
Water Content, % 25.1 25.1 25.1
5000 __ | Dry Density, pcf 99.8 99.8 99.8
8 | Saturation, % 96.0 96.0 96.0
- 'S | Void Ratio 0.7198 0.7198 0.7198
@ 4000 Diameter, in. 2.02 2.02 2.02
4 Height, in. 4.02 4.02 4.02
%)
= Water Content, % 184 18.0 17.7
¢ 3000 e 3 & | Dry Density, pcf 1140 1147 1154
% ] e Saturation, % 100.0 100.0 100.0
S z Void Ratio 0.5059 0.4961 0.4872
& 2000H ) Diameter, in. 188 191 193
‘I/ Height, in. 4.04 3.92 3.80
1 | Strain rate, in./min. 0.01 0.01 0.01
1000 Eff. Cell Pressure, tsf 0.271 0.604 1.152
Fail. Stress, psf 1186 1897 3030
0 Total Pore Pr., psf 7268 7607 8069
0 3 10 15 20 Strain, % 29 29 14.9

1661 2699 4466
475 801 1435

Client: HDR Engineering, Inc.

Source of Sample: ECP-315
Sample Number: 5
Proj. No.: HG1910092.2.1

Project: Houston Ship Channel Expansion Channel Improvement Project

Depth: 8-10'

Date Sampled: 2/27/2020

6120 S. Dairy Ashford Rd.
Houston, TX 77072-1010

Tested By: KC Checked By: SW
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Client: HDR Engineering, Inc.
Project: Houston Ship Channel Expansion Channel Improvement Project
Source of Sample: ECP-315 Depth: 8-10 Sample Number: 5

Project No.: HG1910092.2.1 Figure 2 HVJ ASSOCIATES, INC.

Tested By: KC Checked By: SW
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Triaxial Compression Test Report (Multi-stage test on single specimen)

Client: HVJ Associates, Inc.
Project: HSC-Site 3-BCC (PN:
HG19100192.2.1)

Sample ID.: ECP-317-S1 (6-8 ft) (Q/B

Type of Specimen: Shelby Tube

Type of Test: CU R-bar, Multi-stage

Test Method: ASTM D4767- Strain Rate (%/hr): 0.5 % / hr
Modified Beyond PN: LT2003032
Test Date: 03/31/20
P-4
20
— 3 psi
— G psi
-~ 12 psi
g 15 0O Max. Deviator Stresses
© y=1.0197x + 2.7302
,6'* R?=0.9997
s 10 |
S
@
5
= 5
7
=]
0 1 L L L 1
0 5 10 15 20

(o', +20';)/3 (psi)

Deviator Stress and Pore Pressure versus Axial Strain

Total Stresses

Friction Angle, ¢ (°): 16.0
Cohesion, ¢ (psi): 2.2
Effective Stresses
Friction Angle, ¢' (°): 25.8
Cohesion, ¢' (psi): 1.3
Initial Specimen Conditions
Specimen ID. ECP-317
Eff. Consolidation Stress (psi) 3 6 12
Depth (ft) 6-8 (Q/B)| - - --
Avg. Diameter (in) D, 275 2.75 2.75
Avg. Height (in) H,| 5.67 5.52 5.33
Avg. Water Content (%) w, | 26.1 -- - -
Total Unit Weight (pcf) Yo 123.9 127.4 131.8
Dry Unit Weight (pcf) Yary | 98.3 -- --
Saturation (%) S, 99.5 -- --
Void Ratio e, 0.70 -- --
Specific Gravity (assumed) | G| 2.68 -- --
B-Coefficient B 0.96 - - - -
Specimen Conditions after Consolidation
Void Ratio €. -- -- 0.67
Area (in’) A | 595 5.93 5.89
Saturation (%) Sr - - - - - -
Avg. Water Content (%) Wy -- - - 25.8
Peak Stresses at Failure
Deviator Stress (psi) 8.3 10.4 15.0
Axial Strain (%) 3.0 5.7 8.5
Total Stresses at Failure
o, (psi) 11.3 16.4 27.0
o3 (psi) 3.0 6.0 12.0
Effective Stresses at Failure
c' (psi) 11.0 14.4 22.1
c'; (psi) 2.7 4.0 7.1

20

2
=& -
éé 15 5
62 10
5 2 [
4 A~
s
»n I
o2 3
g = =)
82
2z &0
2g 0

=

o [

_5 L I L L L L
0 5 10 15 20
Axial Strain (%)
—3 psi 6 psi

12 psi
w=tr==Pore Pressure for 6 psi

—=&— Pore Pressure for 3 psi
e Pore Pressure for 12 psi

Note: Specimen was mounted in the triaxial cells using the back-
pressure saturation method. Failure was determined at the
maximum deviator stress or deviator stress at 15% axial strain,

which ever is obtained first.

Cheng-Wei Chen, Ph.D. 04/03/20

Analysis & Quality Review/Date
Specimen prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not intended to be
indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety. Unauthorized use or copying of
this document is strictly prohibited by anyone other than the client for the specific project.
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Client:

Project:

Principal Stress Difference, o, - o3

Change in Pore Pressure, Au (psi)

c'y - 63 (psi)

(psi)
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B
Round Rock, TX 78664

Multi-Stage CU Triaxial Compression Test Appendix

HV1J Associates, Inc.
HSC-Site 3-BCC (PN: HG19100192.2.1)
Specimen: ECP-317-S1 (6-8 ft) (Q/B)

Principal Stress Difference vs. Axial Strain

Beyond Project No.: LT2003032

(512) 358-6048

Test Method: ASTM D4767-Modified

Test Date: 03/31/20

l_’/—

p

.

—3 psi
6 pSi
12 psi

MIT Stress Paths
10
—3psi = 0.4358x + 1.1657
8 || —6psi | Ri-0.999% —
= a2 psi
2
SO ~
© 4 /
° [ // ,
= | /
Al

10

Axial Strain (%)

15

Change in Pore Pressure vs. Axial Strain

20 0 5 10

(o', + &'3)/2 (psi)

—3 psi
— 6 psi

e 12 psi

o —
\\

—~(]

10
Axial Strain (%)

15

Cambridge Stress Paths (p'-gq)

20

y=1.0197x + 2.7302

R?=10.9997

9]

10

(c'| +20'3)/3 (psi)

15

(b) Post-Test

Sample ID.: ECP-317-S1 (6-8 ft) (Q/B)

20

20

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety.
Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Shear Stress,
T (psi)

Shear Stress,
T (psi)
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ECP-317-S1 (6-8 ft

www.BeyondET.com

Mohr Circles (Total Stress)

/B) (multi-stage test on single specimen

| | o3= effective consolidation stress — 3
L | ©1= 03+ (0,-03) at failure ——6 psi
T 12 psi
3 ¢=16.0°
i c=2.2 psi
i y =0.2867x + 2.2267
0 5 10 15 20 25 30

Total Stress, ¢ (psi)
Mohr Circles (Effective Stress)

ECP-317-S1 (6-8 ft) (Q/B) (multi-stage test on single specimen)

3 —3psi
: s 6 PSI
T 12 psi
I $'=25.8°
I c¢'=1.3 psi
y =0.4843x + 1.3086
0 5 10 15 20 25

Effective Stress, o' (psi)

www.BeyondET.com

engineering beyond limits
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Triaxial Compression Test Report (Multi-stage test on single specimen)

Client: HVJ Associates, Inc.

Sample ID.: ECP-317 (28-30 ft)

Total Stresses

Project: THSC ECIP (PN: Type of Specimen: Shelby Tube Friction Angle, ¢ (°): 17.7
HG1910092.2.1) Type of Test: CU R-bar, Multi-stage |Cohesion, ¢ (psi): 0.8
Test Method: ASTM D4767- Strain Rate (%/hr): 0.5 %/ hr Effective Stresses
Modified Beyond PN: LT2001012 Friction Angle, ¢' (*): 22.6
Test Date: ~ 02/10/20 Cohesion, c' (psi): 1.1
Initial Specimen Conditions
p"-q Specimen ID. ECP-317
40 r Eff. Consolidation Stress (psi) 7 14 28
B — Depth (ft) 2830 | -- -
= | ==——28psi Avg. Diameter (in) D,| 2.83 2.83 2.83
I Avg. Height (in) H, | 5.69 | 5.63 | 5.57
- i g. Heig o
© s g y= 01£7=9Z)X9+9’?i3537 Avg. Water Content (%) w, | 232 -- --
o ! ’ Total Unit Weight (pcf) Yol 126.4 127.7 129.0
g M0 Dry Unit Weight (pc) Yo | 1026 | -- -
Z 15 F Saturation (%) S, | 985 -- --
j:; ot Void Ratio e | 0.63 -- --
2 i Specific Gravity (assumed) | Gs | 2.68 - - --
=2 5t B-Coefficient B | 096 -- - -
0 N I U Specimen Conditions after Consolidation
0 10 20 30 40 Void Ratio e -- -- 0.60
(c', +26"3)/3 (psi) Area (in’) Ar| 631 | 627 | 6.25
Saturation (%) Sr - - -- --
Deviator Stress and Pore Pressure versus Axial Strain Avg. Water Content (%) Wr oo - 239
35 r
= 30 F Peak Stresses at Failure
-’g: ~:’ Deviator Stress (psi) 9.3 13.3 27.1
‘é; :1 25t Axial Strain (%) 1.1 2.1 6.9
' § 20 Total Stresses at Failure
2§ 5 o, (psi) 163 | 273 | 551
s B o5 (psi) 70 | 140 | 280
E nz 10 Effective Stresses at Failure
2 ED 5 o' (psi) 13.6 22.0 46.0
a E o c'; (psi) 4.3 8.7 18.9
O Note: Specimen was mounted in the triaxial cells using the back-
-5 : : pressure saturation method. Failure was determined at the
0 10 15 maximum deviator stress or deviator stress at 15% axial strain,
Axial Strain (%) which ever is obtained first.
—17 psi 14 psi

)8 psi
w=tr==Pore Pressure for 14 psi

—=&— Pore Pressure for 7 psi
e Pore Pressure for 28 psi

Cheng-Wei Chen, Ph.D. 02/14/20

Analysis & Quality Review/Date
Specimen prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not intended to be
indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety. Unauthorized use or copying of
this document is strictly prohibited by anyone other than the client for the specific project.
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Client:
Project:
Specimen:
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B
Round Rock, TX 78664

Multi-Stage CU Triaxial Compression Test Appendix

HV1J Associates, Inc.
THSC ECIP (PN: HG1910092.2.1)
ECP-317 (28-30 ft)

Principal Stress Difference vs. Axial Strain

Axial Strain (%)

Change in Pore Pressure vs. Axial Strain

_ P —
/ T
L —7 psi
114 psi
28 psi
5 10 15

(c'| +20'3)/3 (psi)

™ [ — 7 psi
14 psi
)8 psi
0 5 10 15
Axial Strain (%)
Cambridge Stress Paths (p'-q)
— 7 psi
—ldpst Ty 8797x +2.3537
o218 psi R? = 0.9971 p
T \
5 10 15 20 25 30 35

(0", - '3)/2 (psi)

Beyond Project No.: LT2001012
Test Method: ASTM D4767-Modified
Test Date: 02/10/20

MIT Stress Paths

(512) 358-6048

20
[ — 7 psi
o 14 psi
IS || emmm28 psi y = 0.3837x + 1.024
R®=0.9978 /
P
10 -
5
0 L TR TR RRTRIN N RARNTRI N TR R TI R N I
1] 5 10 15 20 25 30 35

(o', + &'3)/2 (psi)

40

(b) Post-Test

Sample ID.: ECP-317 (28-30 ft)

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety.
Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Mohr Circles (Total Stress)

ECP-317 (28-30 ft) (multi-stage test on single specimen)

| | o3= effective consolidation stress —7psi
L | ©1= 03+ (0,-03) at failure ——14 psi
T =28 psi
I $=17.7°
I c=0.8 psi
I y=0.32x+0.8
0 10 20 30 40 50 60
Total Stress, ¢ (psi)
Mohr Circles (Effective Stress)
ECP-317 (28-30 ft) (multi-stage test on single specimen)
i —7psi
i e 14 P si
—28 psi
L o'=22.6°
1 c'=1.1psi
[ y=0.416x+ 1.1
0 10 20 30 40 50 60

Effective Stress, o' (psi)

www.BeyondET.com
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Triaxial Compression Test Report (Multi-stage test on single specimen)

Client: HVIJ Associates, Inc.

Sample ID.: ECP-319 (16-18 ft)

Total Stresses

Project: THSC ECIP (PN: Type of Specimen: Shelby Tube Friction Angle, ¢ (°): 15.1
HG1910092.2.1) Type of Test: CU R-bar, Multi-stage |Cohesion, ¢ (psi): 2.0
Test Method:  ASTM D4767- Strain Rate (%/hr): 0.5 % / hr Effective Stresses
Modified Beyond PN: LT2001012 Friction Angle, ¢' (°): 23.6
Test Date: 02/14/20 Cohesion, c¢' (psi): 2.2
Initial Specimen Conditions
p'-q Specimen ID. ECP-319
25 Eff. Consolidation Stress (psi) 5 10 20
A Depth () 618 | -- | --
= 2| Ti}l’al:i])eviamr Stresses Avg. Diameter (in) D,| 2383 2.83 2.83
= I Avg. Height (in) H,| 5.69 5.53 5.31
b y=0.9226x + 4.5714 Avg. Water Content (%) w, | 34.1 -- - -
15 R>=0.9959 - ]
o Total Unit Weight (pcf) Yol 120.5 123.9 129.2
g I Dry Unit Weight (pcf) Yay | 89.9 - - --
s 10 ¢ Saturation (%) S, | 99.8 -- .-
§ Void Ratio €, 0.97 -- - -
£ st Specific Gravity (assumed) | Gy | 2.83 - -
R B-Coefficient B | 0096 - - - -
o L— e ‘ | ‘ ‘ ‘ Specimen Conditions after Consolidation
0 5 10 15 20 25 Void Ratio €. -- -- 0.86
(', +20"5)/3 (psi) Area (in’) A 627 | 615 | 6.17
Saturation (%) Sr -- - - --
Deviator Stress and Pore Pressure versus Axial Strain Avg. Water Content (%) Wr o - 28.0
25
= Peak Stresses at Failure
%: %“ 20 | Deviator Stress (psi) 7.6 13.0 19.3
E” j i Axial Strain (%) 3.0 6.7 11.5
' ‘5‘ 15 T Total Stresses at Failure
5 ¢ i o1 (psi) 126 | 230 | 393
g 5 1 o5 (psi) 50 | 100 | 200
E n: 5 Effective Stresses at Failure
2 En c'; (psi) 8.6 17.3 29.0
a2 I o'y (psi) 1.0 4.3 9.7
O

5 L

10 15 20

Axial Strain (%)

—5 psi
() psi
==te==Pore Pressure for 10 psi

10 psi
—=&— Pore Pressure for 5 psi
e Pore Pressure for 20 psi

Note: Specimen was mounted in the triaxial cells using the back-
pressure saturation method. Failure was determined at the
maximum deviator stress or deviator stress at 15% axial strain,
which ever is obtained first.

Cheng-Wei Chen, Ph.D. 02/20/20
Analysis & Quality Review/Date
Specimen prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not intended to be
indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety. Unauthorized use or copying of
this document is strictly prohibited by anyone other than the client for the specific project.




/FEYOND

Client:
Project:
Specimen:

g 25
9
g 20
=
2
%::15
=
§ 10
7
_Té_ 5
)
g
& 0
o 15
2
=
<4
g 10
2
g
A 5
2
(=]
-9
= 0
D
on
=
xR
=
Q -5
25
20
fa‘
& 15
o
10
o
5
0

Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Multi-Stage CU Triaxial Compression Test Appendix

HV1J Associates, Inc.
THSC ECIP (PN: HG1910092.2.1)
ECP-319 (16-18 ft)

Principal Stress Difference vs. Axial Strain

(c'; +26'))/3 (psi)

12
10
/ — %:
e 8
N
/ i/ v
/# ——5 psi v 4
——10 psi ~
! e () psi 2
: 0
0 5 10 15 20
Axial Strain (%)
Change in Pore Pressure vs. Axial Strain
[ /"‘“f —S5 psi
I =10 psi
f\ a7 () psi
0 5 10 15 20
Axial Strain (%)
Cambridge Stress Paths (p’-q)
— S psi y =0.9226x +4.5714
[ | =10 psi R? = 0.9959
e 7() psi /T
A7\
7\ \
0 5 10 15 20 25

Beyond Project No.: LT2001012
Test Method: ASTM D4767-Modified

Test Date: 02/14/20

PROJECT NO:| _ LT2001012

MIT Stress Paths
— S psi
——10psi | y=0.4x+1.9788
e () psi R2=0.9969 [
5 10 15 20 25

(0", +0'3)/2 (psi)

(a) Before

(b) Post-Test

Sample ID.: ECP-319 (16-18 ft)

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety.
Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Mohr Circles (Total Stress)
ECP-319 (16-18 ft) (multi-stage test on single specimen)

[ | o3= effective consolidation stress —Spsi
T| o©1=o03t(0,-05)at failure ——10 psi
i 20 psi
i ¢=15.1°
C ¢ =2.0 psi
0 45
Total Stress, ¢ (psi)
Mohr Circles (Effective Stress)
ECP-319 (16-18 ft) (multi-stage test on single specimen)
L —Spsi
o1 s 10 psi
L 20 psi
¢'=23.6°
¥ = 0.436x +2.21
0

Effective Stress, ¢' (psi)

www.BeyondET.com

engineering beyond limits
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Client:
Project: THSC ECIP (PN:

Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Triaxial Compression Test Report (Multi-stage test on single specimen)

HVIJ Associates, Inc. Sample ID.: ECP-321 (33-35 ft)
Type of Specimen: Shelby Tube

HG1910092.2.1) Type of Test: CU R-bar, Multi-stage

Test Method: ASTM D4767- Strain Rate (%/hr): 0.5 %/ hr
Modified Beyond PN:  LT2001012
Test Date:  02/10/20
P-4
30

[ — 8 psi

i 16 psi
~ 25 | o3 psi
g [ O Max. Deviator Stresses
20 |
- i y =0.9088x + 1.3688
3 15 E R?=10.9889
[
2 10 |
S [
=

0 L L L L L L L I L L L L L L
0 5 10 15 20 25 30 35

(o'; +20';)/3 (psi)

Deviator Stress and Pore Pressure versus Axial Strain

Total Stresses

Friction Angle, ¢ (°): 10.8
Cohesion, ¢ (psi): 1.8
Effective Stresses
Friction Angle, ¢' (°): 23.2
Cohesion, c' (psi): 0.6
Initial Specimen Conditions
Specimen ID. ECP-321
Eff. Consolidation Stress (psi) 8 16 32
Depth (ft) 33-35 - - - -
Avg. Diameter (in) D,| 2.83 2.83 2.83
Avg. Height (in) H,| 5.68 5.52 5.30
Avg. Water Content (%) w, | 38.1 -- --
Total Unit Weight (pcf) Yol 113.1 116.3 121.1
Dry Unit Weight (pcf) Yary| 81.9 - - - -
Saturation (%) S; ] 97.8 -- --
Void Ratio N 1.04 - - - -
Specific Gravity (assumed) | G| 2.68 -- --
B-Coecfficient B 0.96 - - - -
Specimen Conditions after Consolidation
Void Ratio €. -- -- 0.83
Area (in?) A| 626 | 610 | 6.04
Saturation (%) Sr -- -- --
Avg. Water Content (%) Wy -- - - 32.9
Peak Stresses at Failure
Deviator Stress (psi) 8.1 10.9 18.7
Axial Strain (%) 2.8 6.7 14.0
Total Stresses at Failure
o, (psi) 16.1 26.9 50.7
o3 (psi) 8.0 16.0 32.0
Effective Stresses at Failure
c'y (psi) 12.3 18.5 31.3
G'y (psi) 4.2 7.6 12.6

Note: Specimen was mounted in the triaxial cells using the back-
pressure saturation method. Failure was determined at the
maximum deviator stress or deviator stress at 15% axial strain,
which ever is obtained first.

732 psi
==tr==Pore Pressure for 16 psi

25
g |
-’g : 20 |
= < [
o'g I
" E 15
¢ |
2 10 |
- !
® 5
5% s
S
2z 50
2 E 0
Q
-5 . .
0 5 10 15 20
Axial Strain (%)
—8 psi 16 psi

—=&— Pore Pressure for 8 psi
e Pore Pressure for 32 psi

Cheng-Wei Chen, Ph.D. 02/20/20
Analysis & Quality Review/Date
Specimen prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not intended to be
indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety. Unauthorized use or copying of
this document is strictly prohibited by anyone other than the client for the specific project.
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3801 Doris Lane, Suite B
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(512) 358-6048

Multi-Stage CU Triaxial Compression Test Appendix

Client: HVIJ Associates, Inc. Beyond Project No.: LT2001012
Project: IHSC ECIP (PN: HG1910092.2.1) Test Method: ASTM D4767-Modified
Specimen: ECP-321 (33-35 ft) Test Date: 02/10/20

MIT Stress Paths

Principal Stress Difference vs. Axial Strain
20 12

‘”—C\ | ——8psi
/ w 10 || —16psi
[ | emm=32 psi ﬂ
8 f 0.3951x + 0.5871 / \
= U. X .
r R>=0.9917 / \

E . j A//< \
s//q = o \

15

T
-

(psi)

(0", - o'3)/2 (psi)

e 32 psi

\
| b1t

Principal Stress Difference, o, - o3

0
0 5 10 15 20 1} 5 10 15 20 25 30 35
Axial Strain (%) (o'y +c'3)/2 (psi)
Change in Pore Pressure vs. Axial Strain
25
20 | -
15 | //
10 |

— — 8 psi

5 g / =16 psi

;/“/ 3 psi
0T

Change in Pore Pressure, Au (psi)

-5
0 5 10 15 20 =)
Axial Strain (%) —
(a) Before
Cambridge Stress Paths (p'-q)
25 e
I — 8 psi
3 16 psi
20 5 y = 0.9088x + 1.3688 —73) gsi

15 B \
N N\
I \

c'y - ¢'3 (psi)

\
0 PR \ P \ i N “T::J'E:‘::::; / % scv
0 5 10 15 20 25 30 35 (b) Post-Test

(c'y +20"3)/3 (psi) Sample ID.: ECP-321 (33-35 ft)

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety.
Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Mohr Circles (Total Stress)
ECP-321 (33-35 ft) (multi-stage test on single specimen)

60
3= effective consolidation stress —8psl
0, = O3t (0,-03) at failure ——16 psi
50 .
32 pSsi
40 +
Shear Stress, [
T (psi) 30 +
20 + ‘
i $=10.8°
c=1.8 psi
- y=0.19x + 1.8
10 +
0 T T T T T
0 10 20 30 40 50 60
Total Stress, ¢ (psi)
Mohr Circles (Effective Stress)
ECP-321 (33-35 ft) (multi-stage test on single specimen)
40
: —8 psi
| =16 psi
- =32 psi
30 +
Shear Stress, -
T (psi) 20 1
| ¢'=23.2°
| c'=0.6 psi
y =0.4286x + 0.6006
10 +
0 1 I 1 1 L
0 40

Effective Stress, ' (psi)

www.BeyondET.com engineering beyond limits



2700 Total Effective
C, psf 264 247
¢, deg 17.8 214 L+ 7
Tan(¢) 0.32 0.39 Sl
% 1800 T - LT
o 4 —
%)_ i pe L —
g z= ~
% L =T . L= S -
g Garasy 7 ™
'UC-) 900 e —’/'// /’ T~ \\ / \\
T 7 / : SN : A
Lz~ ~7N 7 ) \
== N / \ \ \
-~ / I’ / \ l’ N ‘\
- / / X / \ \ \
ANV / / ALIN | )} \ \
! | v | ! \ \ |
0 1 ] 1 | H | H |
0 900 1800 2700 3600 4500 5400
Total Normal Stress, psf
Effective Normal Stress, psf -------
3000 I —— 3 | Sample No. 1 2 3
T Water Content, % 225 225 225
2500 ] _ | Dry Density, pcf 104.8 104.8 104.8
8 | Saturation, % 96.9 96.9 96.9
- € | Void Ratio 0.6378 0.6378 0.6378
2 2000 2 Diameter, in. 1.99 1.99 1.99
g 'l Height, in. 3.97 3.97 3.97
= II Water Content, % 231 224 21.7
N 1500( + | Dry Density, pcf 104.9 106.3 107.5
S if 1| @ | Saturation, % 100.0 1000  100.0
S | % | Void Ratio 0.6359 0.6156 0.5970
& 1000 Diameter, in. 199 201 204
/ Height, in. 3.97 3.86 3.69
/ Strain rate, in./min. 0.01 0.01 0.01
500(; Eff. Cell Pressure, tsf 0.360 0.647 1.225
Fail. Stress, psf 1269 2014 2833
o Total Pore Pr., psf 7391 7467 7779
0 3 10 15 20 Strain, % 29 4.4 14.9
. NN Ult. Stress, psf
Axial Strain, % Total Pore Pr., psf
Strain, %
. o, Failure, psf 1798 3040 4704
Type of Test: Ou Fattre,
CU with Pore Pressures G, Failure, psf 529 1027 1871
Sample Type: undisturbed Client: HDR Engineering, Inc.
Description: Dark Gray, LEAN CLAY (CL)
Project: Houston Ship Channel Expansion Channel Improvement Project
LL=45 PL=19 Pl= 26
Assumed Specific Gravity= 2.75 Source of Sample: ECP-426D Depth: 16-18'
Remarks: % Passing #200 Sieve = 85.2 Sample Number: 10
Multi-Staged Proj. No.: HG1910092.2.1 Date Sampled: 9/2/2020
Em 6120 S. Dairy Ashford Rd.
. wocs  Houston, TX 77072-1010
Figure 1
Tested By: KC Checked By: SW
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Client: HDR Engineering, Inc.
Project: Houston Ship Channel Expansion Channel Improvement Project
Source of Sample: ECP-426D Depth: 16-18' Sample Number: 10
Project No.: HG1910092.2.1 Figure 2 HVJ ASSOCIATES, INC.

Tested By: KC Checked By: SW




/FEYOND

Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Triaxial Compression Test Report (Multi-stage test on single specimen)

Client: HVJ Associates, Inc.

Sample ID.: ECP-2003 (10-12 ft)

Total Stresses

Project: IHSC ECIP (PN: Type of Specimen: Shelby Tube Friction Angle, ¢ (°): 16.4
HG1910092.2.1) Type of Test: CU R-bar, Multi-stage |Cohesion, ¢ (psi): 5.0
Test Method: ASTM D4767- Strain Rate (%/hr): 0.5 %/ hr Effective Stresses
Modified Beyond PN: LT2001012 Friction Angle, ¢' (°): 16.2
Test Date: ~ 03/25/20 Cohesion, c¢' (psi): 5.6
Initial Specimen Conditions
p'-q Specimen ID. ECP-2003
35 Eff. Consolidation Stress (psi) 4 8 16
— Depth (ft) 10-12 | -- - -
30 . p p
= em—16psi Avg. Diameter (in) D,| 277 2.77 2.77
2 O Max. Deviator Stresses - -
= 25| Avg. Height (in) H,| 5.68 5.56 5.36
1? Avg. Water Content (%) w, | 152 -- --
5 207 ¥= ‘1’31:43 ;9;2-755 Total Unit Weight (pef) | Yiom| 132.0 | 134.7 | 139.8
g 51 Dry Unit Weight (pcf) Yoy | 114.6 -- --
= Saturation (%) S, | 88.6 - - --
g 1} Void Ratio e | 0.46 -- .-
g Specific Gravity (assumed) | G| 2.68 -- --
2 ST B-Coefficient B | 096 | -- -
0 ‘ M W S R Specimen Conditions after Consolidation
0 5 10 15 20 25 30 Void Ratio [ -- -- 0.45
(6", + 26")/3 (psi) Area (in%) A| 603 | 6.03 6.00
Saturation (%) Sr - - - - - -
Deviator Stress and Pore Pressure versus Axial Strain Avg. Water Content (%) Wr il - 22.0
30
= . Peak Stresses at Failure
o % 25 ; = Deviator Stress (psi) 17.2 19.4 25.7
?3 2 | Axial Strain (%) 23 51 | 15.0
' § . Total Stresses at Failure
22 1B o1 (psi) 212 | 275 | 417
£ T ol o5 (psi) 40 | 80 | 160
§ nz Effective Stresses at Failure
2 ED S c' (psi) 20.1 25.7 39.8
= E 0 ¥ , c'; (psi) 2.9 6.2 14.1
O r Note: Specimen was mounted in the triaxial cells using the back-
-5 — : : : pressure saturation method. Failure was determined at the
0 5 10 15 20 maximum deviator stress or deviator stress at 15% axial strain,
Axial Strain (%) which ever is obtained first.
—4 psi 8 psi

16 psi
w=tr==Pore Pressure for 8 psi

—=&— Pore Pressure for 4 psi
e Pore Pressure for 16 psi

Cheng-Wei Chen, Ph.D. 04/01/20

Analysis & Quality Review/Date
Specimen prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not intended to be
indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety. Unauthorized use or copying of
this document is strictly prohibited by anyone other than the client for the specific project.
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B
Round Rock, TX 78664

Multi-Stage CU Triaxial Compression Test Appendix

HV1J Associates, Inc.
THSC ECIP (PN: HG1910092.2.1)
ECP-2003 (10-12 ft)

Principal Stress Difference vs. Axial Strain

(c'| +20'3)/3 (psi)

e —
/ / ——4 psi
e 8 il
a1 6 psi
0 5 10 15 20
Axial Strain (%)
Change in Pore Pressure vs. Axial Strain
—4 psi
e 8 i
e 116 psi
\\
\
0 5 10 15 20
Axial Strain (%)
Cambridge Stress Paths (p’-q)
——4 psi
e 8 psi ,1
e 16 psi
P
/6 ! =0.614x + 11.755
R?=10.9993
A7
(/
5 10 15 20 25 30

(0", - '3)/2 (psi)

16
14
12
10

S N A &N X

Beyond Project No.: LT2001012

(512) 358-6048

Test Method: ASTM D4767-Modified
Test Date: 03/25/20

MIT Stress Paths
——4 psi
——8 psi y=0.2785x +5.3314
16 psi R? =0.9994 -

~

7
o/

[

PROJECTNO:|  LT2001012

(b) Post-Test

10 15 20
(c'y +0'3)/2 (psi)

LT2001012
HVIHSC ECIP.

25 30

Sample ID.: ECP-2003 (10-12 ft)

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety.
Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Shear Stress,
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Shear Stress,
T (psi)

30

25
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Mohr Circles (Total Stress)
ECP-2003 (10-12 ft) (multi-stage test on single specimen)

[ | o3= effective consolidation stress —4psi
['| ©1= 03+ (0,-03)at failure —38psi
i —16 psi
: $=16.4°
L c¢=35.0 psi
C y=0.295x+5
0 45
Total Stress, ¢ (psi)
Mohr Circles (Effective Stress)
ECP-2003 (10-12 ft) (multi-stage test on single specimen)
E ——4 psi
L =8 psi
E 16 psi
E ¢'=16.2°
5 c¢'=5.6 psi
y=029x+5.6
0 45

Effective Stress, o' (psi)

www.BeyondET.com

engineering beyond limits
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Triaxial Compression Test Report (Multi-stage test on single specimen)

Client: HVJ Associates, Inc.

Sample ID.: ECP-2004 (6-8 ft) (4Q/H

Total Stresses

Project: THSC ECIP (PN: Type of Specimen: Shelby Tube Friction Angle, ¢ (°): 14.1
HG1910092.2.1) Type of Test: CU R-bar, Multi-stage |Cohesion, ¢ (psi): 2.1
Test Method: ASTM D4767- Strain Rate (%/hr): 0.5 %/ hr Effective Stresses
Modified Beyond PN:  LT2001012 Friction Angle, ¢' (*): 23.4
Test Date: ~ 02/16/20 Cohesion, ¢' (psi): 1.3
Initial Specimen Conditions
p'-q Specimen ID. ECP-2004
20 Eff. Consolidation Stress (psi) 3 6 12
o Depth (ft) 6-8(4QB)| - - -
= e=12psi Avg. Diameter (in) D,| 2.80 2.80 2.80
2 15 I O Max. Deviator Stresses - -
= Avg. Height (in) H,| 5.68 5.53 5.33
© y= 0&{%";9925578 Avg. Water Content (%) w, | 355 -- --
o ol | Total Unit Weight (pcf) Yiom| 115.7 118.9 123.4
g Dry Unit Weight (pcf) Yoy | 85.4 -- --
= Saturation (%) S, 1 99.2 -- --
H 5 Void Ratio e | 0.96 -- --
= i
2 Specific Gravity (assumed) | Gs | 2.68 - - --
= B-Coefficient B | 096 - - - -
0 J Specimen Conditions after Consolidation
0 10 15 Void Ratio €. -- -- 0.91
(6", +20";)/3 (psi) Area (in%) A | 615 6.12 6.08
Saturation (%) Sr - - -- --
Deviator Stress and Pore Pressure versus Axial Strain Avg. Water Content (%) Wr oo - 32.6
15
= I Peak Stresses at Failure
= %‘ Deviator Stress (psi) 7.5 9.0 13.2
=
‘é; :1 10 - Axial Strain (%) 3.0 5.7 8.9
' § Total Stresses at Failure
JE . o, (psi) 105 | 150 | 252
Le Mt o3 (psi) 3.0 6.0 12.0
:. I~ Effective Stresses at Failure
S = ; -
2 s 0 o' (psi) 10.2 12.9 20.2
= E G'; (psi) 2.7 3.9 7.0
© I Note: Specimen was mounted in the triaxial cells using the back-
-5 ‘ pressure saturation method. Failure was determined at the
0 5 10 15 20 maximum deviator stress or deviator stress at 15% axial strain,
Axial Strain (%) which ever is obtained first.
—3 psi 6 psi

12 psi
w=tr==Pore Pressure for 6 psi

—=&— Pore Pressure for 3 psi
e Pore Pressure for 12 psi

Cheng-Wei Chen, Ph.D. 02/24/20

Analysis & Quality Review/Date
Specimen prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not intended to be
indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety. Unauthorized use or copying of
this document is strictly prohibited by anyone other than the client for the specific project.
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B
Round Rock, TX 78664

Multi-Stage CU Triaxial Compression Test Appendix

HV1J Associates, Inc.
THSC ECIP (PN: HG1910092.2.1)
Specimen: ECP-2004 (6-8 ft) (4Q/B)

Principal Stress Difference vs. Axial Strain

/&g

aid

—3 psi
6 psi
12 psi

(o', +20'3)/3 (psi)

0 5 10 15 20
Axial Strain (%)
Change in Pore Pressure vs. Axial Strain
—3 psi
— 6 pSi
e 12 psi
0 5 10 15 20
Axial Strain (%)
Cambridge Stress Paths (p’-q)
—3pst | v 0.9167x+2.7578 .
6 psi R? = 0.9999
12 psi
A~/
5 10 15

(0", - '3)/2 (psi)

10

(512) 358-6048

Beyond Project No.: LT2001012
Test Method: ASTM D4767-Modified

Test Date: 02/16/20

MIT Stress Paths

i —3 psi
| | =6 psi
[ | ewmm]2 psi

y =0.3976x + 1.1961
R>=10.9999

/

7

(

10

(0", +0'3)/2 (psi)

[ ProsecT O LT2001012 4

(b) Post-Test
Sample ID.: ECP-2004 (6-8 ft) (4Q/B)

15 20

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety.
Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Mohr Circles (Total Stress)
ECP-2004 (6-8 ft) (4Q/B) (multi-stage test on single specimen)

30
| | o3= effective consolidation stress — 3
L | ©1= 03+ (0,-03) at failure ——6 psi
25 + i
| 12 psi
20 +
Shear Stress, I
T (psi) 15 +
I $=14.1°
10 + c=2.1psi
i y=0.252x+2.11
s |
0 { T : T : T {
0 5 10 15 20 25 30

Total Stress, ¢ (psi)

Mohr Circles (Effective Stress)
ECP-2004 (6-8 ft) (4Q/B) (multi-stage test on single specimen)

25
L —3psi
: s 6 PSI
20 + =12 psi
15 +
Shear Stress, I
T (psi) B
L ¢'=234°
10 + ¢"=1.3 psi
r y =0.4329x + 1.2957
5 .
0 } T T : T
0 5 10 15 20 25

Effective Stress, o' (psi)

www.BeyondET.com engineering beyond limits
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Triaxial Compression Test Report (Multi-stage test on single specimen)

Client: HVJ Associates, Inc.

Project: IHSC ECIP (PN:
HG1910092.2.1)

Sample ID.: ECP-2006 (8-10 ft) (5Q
Type of Specimen: Shelby Tube
Type of Test: CU R-bar, Multi-stage

Test Method: ASTM D4767- Strain Rate (%/hr): 0.5 % / hr
Modified Beyond PN:  LT2001012
Test Date: 02/14/20
P-4
40
—4 psi

35 | s 8 psi
-~ a1 6 psi
g 30 | 0O Max. Deviator Stresses
e =1.097x + 3.2863
° a5 | Y et
S 2|
s
s 15}
5
10 f
z
a 5 |

0 i i i i i 1 i 1 i i i i i

0 5 10 15 20 25 30

(o', +20';)/3 (psi)

Deviator Stress and Pore Pressure versus Axial Strain

35
30
25 f
20 |
15 |

10 [

Deviator Stress, o, - o5 (psi)
Change in Pore Pressure, Au (psi)

10
Axial Strain (%)

15 20

—4 psi
16 psi
w=tr==Pore Pressure for 8 psi

8 psi
—=&— Pore Pressure for 4 psi
e Pore Pressure for 16 psi

Total Stresses

Friction Angle, ¢ (°): 214
Cohesion, ¢ (psi): 3.0
Effective Stresses
Friction Angle, ¢' (°): 27.6
Cohesion, ¢' (psi): 1.6
Initial Specimen Conditions
Specimen ID. ECP-2006
Eff. Consolidation Stress (psi) 4 8 16
Depth (ft) 8-10 (5Q -- --
Avg. Diameter (in) D,| 277 2.77 2.77
Avg. Height (in) H,| 5.62 5.47 5.24
Avg. Water Content (%) w, | 18.1 -- - -
Total Unit Weight (pcf) Yo 131.9 135.5 141.2
Dry Unit Weight (pcf) Yary | 111.6 -- --
Saturation (%) S, 97.3 -- --
Void Ratio e, 0.50 -- --
Specific Gravity (assumed) | G| 2.68 -- --
B-Coefficient B 0.96 - - - -
Specimen Conditions after Consolidation
Void Ratio €. -- -- 0.25
Area (in’) A | 603 | 6.02 | 531
Saturation (%) Sr - - - - - -
Avg. Water Content (%) Wy - - - - 20.1
Peak Stresses at Failure
Deviator Stress (psi) 14.3 16.9 27.8
Axial Strain (%) 3.0 6.1 15.2
Total Stresses at Failure
o, (psi) 18.3 249 43.8
o5 (psi) 4.0 8.0 16.0
Effective Stresses at Failure
c' (psi) 19.6 23.7 40.9
c'; (psi) 5.3 6.8 13.1

Note: Specimen was mounted in the triaxial cells using the back-
pressure saturation method. Failure was determined at the
maximum deviator stress or deviator stress at 15% axial strain,
which ever is obtained first.

Cheng-Wei Chen, Ph.D. 02/20/20

Analysis & Quality Review/Date
Specimen prepared by: T.D.

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not intended to be
indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety. Unauthorized use or copying of
this document is strictly prohibited by anyone other than the client for the specific project.
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Beyond Engineering & Testing, LLC
3801 Doris Lane, Suite B

Round Rock, TX 78664

(512) 358-6048

Multi-Stage CU Triaxial Compression Test Appendix

HV1J Associates, Inc.
THSC ECIP (PN: HG1910092.2.1)
ECP-2006 (8-10 ft) (5Q)

Principal Stress Difference vs. Axial Strain

—

_of

/ —4 psi

/ ——8 psi
16 psi

5 10 15 20
Axial Strain (%)

Change in Pore Pressure vs. Axial Strain

——4 psi
e 8 i
16 psi
~ v
0 5 10 15 20
Axial Strain (%)
Cambridge Stress Paths (p’-q)

4Pt | o 1.097x + 3.2863

= 8 psi R =1

e 16 psi

{
1

5 10 15 20 25 30
(c'; +26'))/3 (psi)

(0", - '3)/2 (psi)

18
16
14
12
10

S N A &N X

Beyond Project No.: LT2001012
Test Method: ASTM D4767-Modified
Test Date: 02/14/20

MIT Stress Paths

FH ——d4psi

=8 psi
116 psi

y=0.4637x + 1.3892
R =1 od

/

< f

A/

/l

15 20 25 30 35
(c'y +0'3)/2 (psi)

(a) Before

(b) Post-Test

Sample ID.: ECP-2006 (8-10 ft) (5Q)

The results shown on this report are for the exclusive use of the client for whom they were obtained and apply only to the sample tested and / or inspected. They are not
intended to be indicative of qualities of apparently identical products. The use of our name must recieve prior written approval. Reports must be reproduced in their entirety.
Unauthorized use or copying of this document is strictly prohibited by anyone other than the client for the specific project.
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Mohr Circles (Total Stress)
ECP-2006 (8-10 ft) (5 multi-stage test on single specimen

50
- | o3= effective consolidation stress 4w
0, = O3t (0,-03) at failure —38psi
40 _: —16 psi
30 +
Shear Stress, -
T (psi)
L $=214°
20 + c¢=3.0 psi
" y =0.391x + 3.02
10 +
0
0 50

Total Stress, ¢ (psi)

Mohr Circles (Effective Stress)
ECP-2006 (8-10 ft) (5Q) (multi-stage test on single specimen)

50
L —4 psi
: =8 psi
40 + 16 psi
30 +
Shear Stress, I
T (psi) L
r ¢'=27.6°
20 1 ! ¢"=1.6 psi
I y=0.5229x+1.6014
10 +
0 T T T T
0 10 20 30 40 50

Effective Stress, o' (psi)

www.BeyondET.com engineering beyond limits



"Multi-Stage (Single Sample) Consolidated Undrained Triaxial Test with Pore Pressure Measurements"

Project Name:

HVJ Project 11

Classification: Lean Clay (CL), w/ calc. nodules, Yellowish Browi

PSI Project Numbei 286-2245

Boring Number: ECP-2020

Depth, feet: 6-8 ft

Sample No./ID: S-4

Liquid Limit: 44

Plastic Limit: 26

Plasticity Index: 18

Percent Passing No. 200: 95

Specimen/Stage Data Before Test After Consolidation/Shear Description Saturation/Consolidation
Specimen/Stage No. Specimen/Stage No.

Diameter (D),in.: 2.835 2.891 2.986 2.891 2.986 3.268
Height (H), in.: 5.572 5.349 5.002 5.349 5.002 4.144{|Method Wet Mounting Method
Correc. Dia. After Consol (D.),in.: 2.833 2.891 2.982 - - JIcell Pressure, Ibs/in® 12.0 16.0 24.0
Correc. Ht. After Consol (H,), in.: 5.572 5.337 4.978 - - J|Back Pressure, Ibs/in’ 8.0 8.0 8.1
Corrected Cross-Sec. Area, in’ 6.304 6.565 6.983 6.566 7.003 8.387|[B-Parameter 0.97 0.98 0.98
Volume (Vo, Vf = Vo -AV), cm®: 576.4 575.4 574.0 575.6 5741 569.6/|Consolidation Pressure, Ibs/in’ 4.0 8.0 16.0
Moisture, {Wo, Wf} %: 22.0% 22.1% 21.9% 22.1% 21.9% 21.5%|[Volume Change After (AV), cm’® 0.8 1.3 4.4
Wet Soil Wt. {Mo, Mf}, ,gm: 1204.60 1203.80 1202.50 1203.80 1202.50 1198.10||Time for Consolidation, min. 1445 4320 3075
Wet Unit Weight, pcf: 130.4 130.55 130.7 130.5 130.70 131.3||Failure Type: Stage 1 ||Bulge
Dry Unit Weight, pcf: 106.9 106.9 107.2 106.9 107.2 108.0
Specific Gravity (Assumed): 2,75 2.75 2.75 2.75 2,75 2.75 Stage 2 Bulge-Fractures
Void Ratio, eo, ef: 0.61 0.60 0.60 0.61 0.60 0.59
Degree of Saturation, So, Sf: 1.00 1.00 1.00 1.00 1.00 1.00 Stage 3 Bulge-Fractures

. | Specimen/Stage || | Specimen/Stage I

Equipment Shear Data
1 2 K}

Oven: B33ER01048||B33ER01048||B33ER01048||Total Shearing Time, min 480 719 1799
Scale: AE444189 AE444189 AE444189 |[Strain Rate, %/hr 0.50 0.53 0.56
Calipers: 7174871 7174871 7174871||Axial Strain at Failure, % 4.00 6.27 14.23
Digital Dial: 1849 1849 1849|[Deviator Stress, Ibs/in® (Ac) 13.95 15.63 2211
Load Frame: Load Frame 0.000 0.000|[Excess Pore Pressure, Ibs/in? (u) -2.03 -2.04 -1.31
Load Cell ID: LCO05 LC06 LCo6||A-Parameter, (u/Ac) -0.15 -0.13 -0.06)
DCDT: DCDT-02 DCDT-03 DCDT-03|[Total Major Pincipal Stress, Ibs/in® (o1 =03 + Ac) 17.94 23.44 38.04
Cell Pressure Transducer: PS-12 PS-05 Ps-05/[Total Minor Pincipal Stress, Ibs/in® (c3) 3.99 7.81 15.94
Pore Pressure Transducer: PS01 PS-04 Ps-04||[Effectivel Major Pincipal Stress, Ibs/in? (o 1=01-u) 19.96 25.48 39.36
Radial Drainage Fliter Strip: Yes Yes ves|[Effectivel Minor Pincipal Stress, Ibs/in“ ( ¢ 3 =063 - u) 6.02 9.85 17.25

Remarks:

Failure criteria for stages 1 and 2 selected at maximum strain for stage and failure criteria for stage 3 selected at maximum deviator stress.

ntertek

ECP-2020, 6-8 ft.

10of4



"Multi-Stage (Single Sample) Consolidated Undrained Triaxial Test with Pore Pressure Measurements™

Project Name:

HVJ Project 11

Classification: Lean Clay (CL), w/ calc. nodules, Yellowish Browi

Project Number: 286-2245 Boring Number: ECP-2020 Depth, feet: 6-8 ft Sample No./ID: 4
Cohesion (C 1), ksf: 0.51 Friction Angle( ¢ 1), deg: 16.6 Cohesion (C ), ksf: 0.37 Friction Angle( ¢ ), deg: 17.7
Remarks:
20
Specimen 1 - Total Stress Circle
e Specimen 1 - Effective Stress Circle
Specimen 2 - Total Stress Circle
Specimen 2 - Effective Stress Circle
Specimen 3 - Total Stress Circle
1 5 Specimen 3 - Effective Stress Circle _
Total Stress Envelope
e ffective Stress Envelope
D |
Q
) L %
4
5 10
7] \
o b
1]
()]
c b
(72}
5
o 2 2 2 2 ™ 2 2 2
0 5 15 20 25 30 35 40
Normal Stress,psi
intertek

ECP-2020, 6-8 ft.
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"Multi-Stage (Single Sample) Consolidated Undrained Triaxial Test with Pore Pressure Measurements™

Project Name: HVJ Project 11 Classification: Lean Clay (CL), w/ calc. nodules, Yellowish Browi
Project Number: 286-2245 Boring Number: ECP-2020 Depth, feet: 6-8 ft Sample No./ID: 4
Cohesion | (C ), ksf: 0.35 Friction Angle(¢4), deg: 17.7
Remarks:
15

e Specimen 1

e Specimen 2

e Specimen 3

10

{Sig 1' - Sig 3")/2, psi

ql
a

0 5 10 15 20 25 30
p' = {Sig 1' + Sig 3'/2}, psi

intertek
ECP-2020, 6-8 ft. 30of4



"Multi-Stage (Single Sample) Consolidated Undrained Triaxial Test with Pore Pressure Measurements™

Project Name: HVJ Project 11 Classification: Lean Clay (CL), w/ calc. nodules, Yellowish Browi
Project Number: 286-2245 Boring Number: ECP-2020 Depth, feet: 6-8 ft Sample No./ID: 4
Remarks:
25
r— o
20 o
.a A_/—
Q: 15 e Delta Sigma of 1
o p
% /\/\M/’- Delta Sigma of 2
g / Delta Sigma of 3
% 1 0 / Pore Pressure of 1
g / Pore Pressure of 2
(%)
Pore Pressure of 3
5
\\
—_—
\ \\.
0
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 80 9.0 10.0 11.0 12.0 13.0 140 150 16.0 17.0
Axial Strain, %
ntertek

ECP-2020, 6-8 ft.
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"Multi-Stage (Single Sample) Consolidated Undrained Triaxial Test with Pore Pressure Measurements"

Project Name: HVJ Project 11 Classification: Fat Clay (CH), Light Brown
Project Number:  286-2184 Boring Number: ECP-2031 Depth, feet: 12-14 ft Sample No./ID: NA
Liquid Limit: 64 Plastic Limit: 22 Plasticity Index: 42 Percent Passing No. 200: 92
Specimen/Stage Data Before Test After Consolidation/Shear Description Saturation/Consolidation
Specimen/Stage No. Specimen/Stage No.

Diameter (D),in.: 2.833 2.861 2.917 2.861 2.917 3.164
Height (H), in.: 5.554 5.443 5.220 5.443 5.220 4.384||Method Wet Mounting Method
Correc. Dia. After Consol (D.),in.: 2.833 2.857 2.901 - - JIcell Pressure, Ibs/in® 14.0 20.0 321
Correc. Ht. After Consol (H,), in.: 5.554 5.442 5.217| - - J|Back Pressure, Ibs/in? 8.0 8.1 8.1
Corrected Cross-Sec. Area, in’ 6.301 6.411 6.608 6.430 6.683 7.862|[B-Parameter 0.97 0.98 0.98
Volume (Vo, Vf = Vo -AV), cm*: 573.7 573.4 571.7 573.5 571.7 564.9||Consolidation Pressure, Ibs/in’ 6.0 12.0 24.0
Moisture, {Wo, Wf} %: 21.8% 25.8% 25.6% 25.8% 25.6% 24.8%)]|[Volume Change After (AV), cm’® 0.2 1.7 6.8
Wet Soil Wt. {Mo, Mf}, ,gm: 1163.00 1162.80 1161.10 1162.80 1161.10 1154.30||Time for Consolidation, min. 480 4845 4490
Wet Unit Weight, pcf: 126.5 126.54 126.7 126.5 126.73 127.5||Failure Type: Stage 1 |[Single Fracture
Dry Unit Weight, pcf: 103.8 100.6 100.9 100.6 100.9 102.1
Specific Gravity (Assumed): 2,75 2.75 2.75 2.75 2,75 2.75 Stage 2 Multiple Fractures
Void Ratio, eo, ef: 0.71 0.71 0.70 0.71 0.70 0.68,
Degree of Saturation, So, Sf: 0.85 1.00 1.00 1.00 1.00 1.00 Stage 3 Single Shear

. | Specimen/Stage || | Specimen/Stage I

Equipment Shear Data
1 2 K}

Oven: B33ER01048(|B33ER01048||B33ER01048|[Total Shearing Time, min 239 479 1800
Scale: AE444189 AE444189 AE444189 |[Strain Rate, %/hr 0.50 0.51 0.53
Calipers: 7174871 7174871 7174871||Axial Strain at Failure, % 2.00 3.89 2.84
Digital Dial: 1849 1849 1849|[Deviator Stress, Ibs/in® (Ac) 8.98 12.84 19.43
Load Frame: 0.000 0.000 Load Frame|[Excess Pore Pressure, Ibs/in? (u) -0.64 0.95 4.25
Load Cell ID: LC06 LC06 LCo5||A-Parameter, (u/Ac) -0.07 0.07 0.22
DCDT: DCDT-03 DCDT-03 DCDT-02|[Total Major Pincipal Stress, Ibs/in® (o1 =03 + Ac) 14.98 24.76 43.25
Cell Pressure Transducer: PS-05 PS-05 PS-12|[Total Minor Pincipal Stress, Ibs/in® (c3) 6.00 11.92 23.82
Pore Pressure Transducer: PS-04 PS-04 Pso1||[Effectivel Major Pincipal Stress, Ibs/in? (o 1=01-u) 15.61 23.81 39.00
Radial Drainage Fliter Strip: Yes Yes ves|[Effectivel Minor Pincipal Stress, Ibs/in“ ( ¢ 3 =03 - u) 6.63 10.97 19.57

Remarks: Failure criteria for stage 1 selected at maximum strain and failure criteria for stages 2 and 3 selected at maximum deviator stress.

ntertek
ECP-102, 12-14 ft 10f4



"Multi-Stage (Single Sample) Consolidated Undrained Triaxial Test with Pore Pressure Measurements

Project Name:

HVJ Project 11

Classification: Fat Clay (CH), Light Brown

Project Number:

286-2184

Boring Number: ECP-2031

Depth, feet: 12-14 ft

Sample No./ID: 6

Cohesion (C 1), ksf: 0.31

Friction Angle( ¢ ), deg: 13.1

Cohesion (C ), ksf: 0.19

Friction Angle( ¢ 4), deg: 16.7

Remarks:
25 ‘

3 Specimen 1 - Total Stress Circle

k e Specimen 1 - Effective Stress Circle

i Specimen 2 - Total Stress Circle

[ Specimen 2 - Effective Stress Circle

20 " Specimen 3 - Total Stress Circle

[ Specimen 3 - Effective Stress Circle

[ Total Stress Envelope

3 e Effective Stress Envelope /
g 15
@5 3
[}
(] d / /
—
)
m L /
=] d
c 10
n L 7\\

5 Z \ \
0 5 10 15 20 25 30 35 40 45 50
Normal Stress,psi
ntertek

ECP-102, 12-14 ft
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"Multi-Stage (Single Sample) Consolidated Undrained Triaxial Test with Pore Pressure Measurements™

Project Name: HVJ Project 11 Classification: Fat Clay (CH), Light Brown
Project Number: 286-2184 Boring Number: ECP-2031 Depth, feet: 12-14 ft Sample No./ID: 6
Cohesion | (C ), ksf: 0.19 Friction Angle(¢4), deg: 16.7
Remarks:
20

ntertek

e Specimen 1

Specimen 2

e Specimen 3

15

10

5 _—

{Sig 1' - Sig 3")/2, psi

_—— :

q=

/

0 5 10 15 20 25 30 35 40
p' = {Sig 1' + Sig 3'/2}, psi

ECP-102, 12-14 ft
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"Multi-Stage (Single Sample) Consolidated Undrained Triaxial Test with Pore Pressure Measurements™

Project Name: HVJ Project 11 Classification: Fat Clay (CH), Light Brown
Project Number: 286-2184 Boring Number: ECP-2031 Depth, feet: 12-14 ft Sample No./ID: 6
Remarks:
25
e Delta Sigma of 1
Delta Sigma of 2
Delta Sigma of 3
20 B Pore Pressure of 1
\ Pore Pressure of 2
\ Pore Pressure of 3
)
Q 15 .~ S S S
g
=]
n -
7)) -’_'_—.—-l-’-
2
& r
» 10
2 .
a r
5
\
\
—_—
\—\
\ \_\
i \’\\
0 (N
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
Axial Strain, %
ntertek

ECP-102, 12-14 ft
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"Multi-Stage (Single Sample) Consolidated Undrained Triaxial Test with Pore Pressure Measurements"

Project Name: HVJ Project 11 Classification: Fat Clay (CH), w/ calc. nodules, Brown
Project Number:  286-2245 Boring Number: ECP-2043 Depth, feet: 6-8 ft Sample No./ID: S-4
Liquid Limit: 62 Plastic Limit: 21 Plasticity Index: 41 Percent Passing No. 200: 93
Specimen/Stage Data Before Test After Consolidation/Shear Description Saturation/Consolidation
Specimen/Stage No. Specimen/Stage No.

Diameter (D),in.: 2.848 2.877 2.933 2.877 2.933 3.184
Height (H), in.: 5.576 5.464 5.238 5.464 5.238 4.401|[Method Wet Mounting Method
Correc. Dia. After Consol (D.),in.: 2.848 2.873 2.919 - - JIcell Pressure, Ibs/in® 14.0 20.1 32.0
Correc. Ht. After Consol (H,), in.: 5.576 5.462 5.236 - - J|Back Pressure, Ibs/in’ 8.1 8.1 8.1
Corrected Cross-Sec. Area, in’ 6.372 6.481 6.692 6.502 6.757 7.962|[B-Parameter 0.97 0.98 0.98
Volume (Vo, Vf = Vo -AV), cm®: 582.1 582.1 579.9 582.2 580.0 574.2||Consolidation Pressure, Ibs/in’ 5.9 12.0 23.9
Moisture, {Wo, Wf} %: 21.5% 23.5% 23.3% 23.5% 23.3% 22.7%|[Volume Change After (AV), cm’® -0.15 2.05 5.75
Wet Soil Wt. {Mo, Mf}, ,gm: 1199.21 1199.36 1197.31 1199.36 1197.31 1191.56||Time for Consolidation, min. 480 4836 4490,
Wet Unit Weight, pcf: 128.6 128.57 128.8 128.5 128.81 129.5||Failure Type: Stage 1 ||Bulge
Dry Unit Weight, pcf: 105.8 104.1 104.5] 104.1 104.5 105.5
Specific Gravity (Assumed): 2.75 2.75 2.75 2.75 2,75 2.75 Stage 2 Bulge
Void Ratio, eo, ef: 0.65 0.65 0.64] 0.65 0.64 0.63
Degree of Saturation, So, Sf: 0.91 1.00 1.00 1.00 1.00 1.00 Stage 3 Bulge

. | Specimen/Stage || | Specimen/Stage I

Equipment Shear Data
1 2 K}

Oven: B33ER01048||B33ER01048||B33ER01048||Total Shearing Time, min 240 479 1800
Scale: AE444189 AE444189 AE444189 |[Strain Rate, %/hr 0.50 0.50 0.50
Calipers: 7174871 7174871 7174871||Axial Strain at Failure, % 2.00 4.00 11.41
Digital Dial: 1849 1849 1849|[Deviator Stress, Ibs/in® (Ac) 15.90 21.18 30.61
Load Frame: Load Frame 0.000 0.000|[Excess Pore Pressure, Ibs/in’ (u) 0.92 2.34 2.20
Load Cell ID: LCO05 LCO2 External Load cef|A-Parameter, (u/Ac) 0.06 0.11 0.07
DCDT: DCDT-02 LP-679 DCDT|[Total Major Pincipal Stress, Ibs/in® (o1 =03 + Ac) 21.78 33.1 54.47
Cell Pressure Transducer: PS-12 PS-02 cell Pressure/[Total Minor Pincipal Stress, Ibs/in® (c3) 5.88 11.93 23.86
Pore Pressure Transducer: PS01 PS-11 pore Pressure]|[Effectivel Major Pincipal Stress, Ibs/in? (o 1=01-u) 20.86 30.77 52.27
Radial Drainage Fliter Strip: Yes Yes ves|[Effectivel Minor Pincipal Stress, Ibs/in“ ( ¢ 3 =063 - u) 4.96 9.59 21.66

Remarks: Failure criteria for stage 1 selected at maximum strain for stage and failure criteria for stages 2 and 3 selected at maximum deviator stress.
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"Multi-Stage (Single Sample) Consolidated Undrained Triaxial Test with Pore Pressure Measurements™

Project Name: HVJ Project 11 Classification: Fat Clay (CH), w/ calc. nodules, Brown
Project Number: 286-2245 Boring Number: ECP-2043 Depth, feet: 6-8 ft Sample No./ID: 4
Cohesion (C 1), ksf: 0.63 Friction Angle( ¢ 1), deg: 16.5 Cohesion (C ), ksf: 0.74 Friction Angle( ¢ ), deg: 16.3
Remarks:

30

Specimen 1 - Total Stress Circle
e Specimen 1 - Effective Stress Circle

—— Specimen 2 - Total Stress Circle

25 === Specimen 2 - Effective Stress Circle
—— Specimen 3 - Total Stress Circle
e Specimen 3 - Effective Stress Circle
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"Multi-Stage (Single Sample) Consolidated Undrained Triaxial Test with Pore Pressure Measurements™

Project Name: HVJ Project 11 Classification: Fat Clay (CH), w/ calc. nodules, Brown
Project Number: 286-2245 Boring Number: ECP-2043 Depth, feet: 6-8 ft Sample No./ID: 4
Cohesion | (C ), ksf: 0.71 Friction Angle(¢4), deg: 16.3
Remarks:
20

e Specimen 1

e Specimen 2

e Specimen 3
15 ’7(
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"Multi-Stage (Single Sample) Consolidated Undrained Triaxial Test with Pore Pressure Measurements™

Project Name: HVJ Project 11 Classification: Fat Clay (CH), w/ calc. nodules, Brown
Project Number: 286-2245 Boring Number: ECP-2043 Depth, feet: 6-8 ft Sample No./ID: 4
Remarks:

35
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20
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intertek
ECP-2043, 6-8 ft. 4 of 4



