GROD
FUGRO CONSULTANTS, INC. l

OFFSHORE AND NEARSHORE GEOTECHNICAL
FIELD DATA REPORT
VOWTAP DEMONSTRATION PROJECT

OFFSHORE VIRGINIA OUTER CONTINENTAL SHELF

Prepared for:
DOMINION RESOURCES

September 2014
Fugro Project No. 04.81140004




-l-'unnn

FUGRO CONSULTANTS, INC.

World Trade Center
101 West Main Street, Suite 350
September 26, 2014 Norfolk, Virginia 23510

. Tel: (757) 625-3350
Project No. 04.81140004 Fax: (757) 625-3352

Dominion Resources
120 Tredegar St.
Richmond, Virginia 23219

Fugro Consultants, Inc. (Fugro) has recently completed a geotechnical and geophysical
field exploration program in support of the Virginia Offshore Wind Technology Advancement
Project (VOWTAP). The program comprised of marine drilling and in-situ testing offshore in
federal and state waters off the coast of Virginia along the proposed VOWTAP marine Export
and Inter-Array Cable routes and at the proposed wind turbine generator (WTG) locations.
Onshore drilling and test pit exploration were also conducted along the proposed VOWTAP
Interconnection Cable Route and Interconnection Substation location. This report is provided
under separate cover.

The field activities discussed herein consist of marine drilling at the turbine sites and at
the horizontal directional drilling (HDD) cable site. The geotechnical surveys were conducted
under an agency reviewed protocol that conforms to the Bureau of Ocean Energy Management
(BOEM) Guidelines for Providing Geological and Geophysical, Hazards, and Archaeological
Information GGARCH; November 9, 2012), as discussed in a Pre-Survey meeting with BOEM
on May 19, 2014 Surveys were also conducted in compliance with the following permits and
approvals:

e U.S. Army Corps of Engineers (USACE) PCN: Nationwide Permit 6, Survey Activities
(Permit No. NAO-2013-0418);

e Commonwealth of Virginia Marine Resource Commission (VRMC) (Permit No. 13-
0614); and

o National Oceanic and Atmospheric Administration (NOAA) - approved Marine
Mammal and Sea Turtle Harassment Avoidance Plan (NOAA, 2014).

The drilling was conducted by Fugro McClelland Marine Geosciences, Inc. (FMMG)
using marine techniques. In addition to marine drilling, onshore drilling in the proximity of the
HDD cable entry point was conducted under subcontract to Fugro by Fishburne drilling Inc.
(FDI). The findings of the onshore site investigation are presented in our Onshore Geotechnical
Field Data Report (Fugro, 2014a). In-situ piezocone penetration test (PCPT) soundings were
performed using Fugro Alluvial Offshore Limited (FAOL) Seascout 10 (Seascout) seabed
system.

The geotechnical and geophysical field program was conducted in support of the
development of a grid-connected, 12 megawatt (MW) offshore wind facility comprising two
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Alstom HALIADE™ 150, 6 MW direct drive WTGs. The work was authorized by Purchase Order
70273227 dated March 20, 2014.

The seabed PCPT soundings were conducted from the Megan Miller vessel, owned and
operated by Miller Marine, between June 26, 2014 and July 10, 2014. Thirty (30) locations
along the offshore cable route were tested. The nominal spacing between testing locations was
about 1km. Two additional tests were conducted along the proposed inner-array cable route
between turbine sites T1A and T2A. Penetration depths between 5.8 and 1.2m were achieved
depending on the density or stiffness of the subsurface layers. When shallow refusal was
associated with a sharp increase in tip resistance, this may be occasionally due to subsurface
obstructions such as debris or rock. In such cases, the Seascout was offset about 1 m and
redeployed in an attempt to achieve deeper penetrations. A total of seven retests were
performed. The depths reached in all retests were not considerably different than the initial CPT
tests indicating that refusal most likely occurred due to very dense soil layers as oppose to
obstructions. The water depth at the offshore cable route CPT locations ranged from 8.9 to 25.9
m referenced to mean lower low water (MLLW).

The marine borings along the marine portion of the Export Cable route to be installed
used HDD and at the turbine sites were conducted using FMMG drilling equipment outfitted on
the Inez H. Eymard (Inez) liftboat. The liftboat is owned by Offshore Marine Contractors (OMC)
and was operated between June 23 and July 22, 2014 to drill and sample offshore and
nearshore boreholes. At the turbine sites, the initial site investigation plan was to drill and
sample two primary locations, which are the preferred sites for the two turbines (T1A and T2A),
and two alternate borehole locations. These locations were selected by the project engineer
after reviewing the 2013 geophysical and vibracore data and determining that the bathymetry of
the seabed is generally flat with predominant fine sand in the upper part of the seabed, which
has been interpreted to be dense. After drilling and sampling two primary and one of the
alternate turbine locations, Fugro concluded that the subsurface conditions and soil properties
are fairly uniform across the turbine sites confirming that the preferred sites for the two turbines
are optimum. As a result, the second alternate location (T1B) was not drilled and sampled. The
offshore turbine boreholes were terminated between 110.1 m and 112.7m with an offset
distance ranging from 0.57 to 4.36 m from the proposed locations. The water depth at the
turbine sites ranged from 25.0 to 26.4 m (MLLW).

The initial site investigation plan for the nearshore HDD borings was to drill and sample
11 boreholes to 25 m below the seafloor at 100m spacing. Due to the uniformity of the
nearshore subsurface conditions as shown on Figure 4b, only 6 borings were drilled and
sampled at approximately 200 m spacing. This is still in compliance with the BOEM'’s
guidelines, which require a boring and/or in-situ testing every kilometer of the transmission
cable route to shore. Three of the six boreholes were advanced deeper than 25 m in an attempt
to tag specific geologic unit and provide a better correlation to the onshore boring. The
nearshore HDD borings were terminated between 24.4 and 30.5 m, with an offset distance
ranging from 0.23 to 1.24 m from the proposed locations. The water depth at the HDD locations
varied from 3.8 to 8.5 m (MLLW).
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Index and strength laboratory tests were conducted onboard the Inez during drilling
operations. A total of 275 moisture content, 271 saturated unit weight, 55 torvane, 153 pocket
penetrometer, 64 miniature vane, 44 undrained unconsolidated undisturbed and remolded
triaxial tests were completed.

Dominion proposes to land the VOWTAP Export Cable via HDD within an existing
parking lot located within the boundaries of the Camp Pendleton State Military Reservation
(Camp Pendleton), in the City of Virginia Beach. Fugro conducted one deep boring at the
proposed location of the onshore Export Cable HDD entry point. This borehole was terminated
at about 35.2 m. Along the onshore cable route, Fugro drilled and sampled 2 shallow boreholes
at the east and west sides of Lake Christine. Fugro also logged five test pits and collected
representative soil samples along the proposed onshore cable route corridor. Three tests pits
were located along Gate 10 access road and two where located along Rifle Range road. The
borehole log and field data from the deep borehole is presented in this report as it relates to the
design of the HDD cable. The shallow borehole, hand auger boring, and tests pit results are
presented separately in our Onshore Geotechnical Field Data Report (Fugro, 2014a).

This Field Report (1) documents the methods, equipment, and procedures used for the
field exploration, (2) includes maps showing areas of investigation and locations of explorations,
(3) provides tabulations listing pertinent factual details for each exploration, and (4) presents
factual data in the form of CPT soundings and borehole logs.

It has been a pleasure working with you through this phase of the project. We look
forward to receiving your comments regarding this report, as well as the opportunity to provide
continued support as the project progresses.

Sincerely,

FUGRO CONSULTANTS, INC.

Mohamed Mekkawy, Ph.D., P.E.
Senior Engineer

) o fr A~

David Sackett, P.G.
Vice President
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1.0 INTRODUCTION

The Virginia Offshore Wind Technology Advancement Project (VOWTAP) provides a
necessary step towards cost effective commercial scale offshore wind deployment. The
objective of the project is to design, develop, and demonstrate a grid-connected 12 megawatt
(MW) offshore wind facility off the coast of Virginia. Dominion has proposed deploying two
Alstom HALIADE™ 150 gearless, 6 MW direct drive wind turbine generators (WTGs) combined
with other significant innovations, such as integrated substructures, installation techniques, and
advanced wind farm controls, to make this a world-class demonstration facility.

The WTGs will be installed within the proposed VOWTAP Research Lease Area located
approximately 43 km (24 nm) off the coast of Virginia, in OCS Lease Block 6111, Aliquot H
(Figure 1). Figure 2 shows the two primary WTG locations identified as sites T1A and T2A.
The figure also shows two alternate borings locations that could have served as the WTG
locations should the soil conditions at T1A and T2A be deemed as unfavorable. The selection
of those four borehole locations is based on the data collected during the VOWTAP 2013
geophysical and shallow geotechnical surveys (Tetra Tech, 2013), which indicated favorable
bathymetry and seabed conditions with predominant fine sand soil in the upper part of the
seabed.

Only one of the two alternate locations (T2B) was drilled and sampled to evaluate the
subsurface soils in case better soil properties were encountered that would provide be
advantageous to the turbine foundation. The foundation soils at T2B, however, were similar in
thickness and properties to those sampled at the first two turbine locations. No considerable
benefit would be recognized by moving one of the turbines to this alternate location. Further,
Fugro reviewed the 2013 geophysical data at the turbines area and concluded that the soil
conditions are generally uniform across the four turbine locations. Accordingly, and based on
the information obtained from the first three borings, the fourth borehole location was not drilled
and sampled. The demonstration turbines will therefore be located at T1A and T2A.

Each WTG will be supported by an Inward Battered Guide Structure (IBGS) foundation.
The IBGS foundation consists of one approximately 3.1 m diameter central caisson, the
structural jacket, and three through-the-leg inward battered piles approximately 1.8 m in
diameter. The caisson will be driven into the seafloor to its design penetration depth of
approximately 30 m to 40 m. Design penetration depth for the three through-the-leg inward
battered piles is estimated to be approximately 50 m to 75 m. Design penetration depths for
both the caisson and inward battered piles are dependent upon the soil conditions encountered
at the borehole locations. The VOWTAP will be comprised of the following offshore
components:

e Two 6 MW Alstom HALIADE™ 150 WTGs;

e Two IBGS foundations;

e One, 1 km buried Inter-Array Cable;

o One, 45 km Export Cable buried beneath the seabed for protection; and,
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e One 1-2 km long Horizontal Directional Drilled (HDD) cable route in the
beach/nearshore area.

In support of planning and design of the demonstration turbines, Fugro conducted a
geotechnical and geophysical field exploration program. The program comprised of marine
drilling, in-situ testing offshore Virginia, and one onshore borehole at the proposed Export Cable
HDD entry point within the within the boundaries of an existing parking lot at the Camp
Pendleton State Military Reservation (Camp Pendleton), in Virginia Beach, Virginia. Marine
drilling at the turbine sites and along the portion of the Export Cable to be installed using HDD
was conducted by Fugro McClelland Marine Geosciences, Inc. (FMMG). FMMG’s marine
drilling spread was outfitted to the Inez H. Eymard (Inez) liftboat, owned and operated by
Offshore Marine Contractors (OMC). Index and strength testing were conducted onboard the
liftboat. The onboard laboratory test results are shown on our boring logs.

In support of these nearshore drilling activities Fugro also conducted a nearshore
shallow hazards assessment. As documented in Fugro’s Final 2014 Survey Protocol (Fugro,
2014b) the purpose of this nearshore geophysical survey was to measure water depths, map
the seafloor, and identify potential obstructions and/or sensitivity (e.g., cultural, benthic, and/or
unexploded ordinances [UXO]) that should be avoided during survey activities. Fugro has
documented the findings of this shallow-hazard survey in a report to be provided under separate
cover.

In-situ piezocone penetration test (PCPT) soundings were performed using the Fugro
Alluvial Offshore Limited (FAOL) Seascout 10 (Seascout) seabed system. The seabed PCPT
soundings were conducted from the Megan Miller vessel, owned and operated by Miller Marine.
Thirty (30) locations along the offshore cable route were tested with a nominal spacing between
testing locations of approximately 1 km. Two additional tests were conducted along the
proposed inner-array cable route between turbine sites T1A and T2A.

All survey activities were conducted under an agency reviewed protocol that conforms to
the Bureau of Ocean Energy Management (BOEM) Guidelines for Providing Geological and
Geophysical, Hazards, and Archaeological Information (GGARCH; November 9, 2012), as
discussed in a Pre-Survey meeting with BOEM on May 19, 2014. Surveys were also conducted
in compliance with the following permits and approvals:

e U.S. Army Corps of Engineers (USACE) PCN: Nationwide Permit 6, Survey
Activities (Permit No. NAO-2013-0418);

¢ Commonwealth of Virginia Marine Resource Commission (VRMC) (Permit No.
13-0614); and

e National Oceanic and Atmospheric Administration (NOAA) - approved Marine
Mammal and Sea Turtle Harassment Avoidance Plan (NOAA, 2014).

In accordance with the aforementioned protocols and approvals, the proposed testing
sites were reviewed to ensure the proposed activities would not impact areas of benthic and/or
cultural significance. As detailed in Appendices L and M, no sensitive benthic or cultural
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resources were affected by the survey activities. In addition, no incidental harassment of any
species of marine mammals or sea turtles occurred during the survey period (Tetra Tech 2014).

2.0 SCOPE OF SERVICES

The scope of the geotechnical site investigation includes multiple activities comprised
nearshore marine sample borings, offshore cone penetration tests (CPTs), and up to four WTG
borings. Our initial scope of services included:

e Survey Area A (Turbine Sites): Up to four borings in the offshore turbine area. These
borings include alternative soil sampling and in-situ testing to a nominal depth of 100
m below the seafloor (Figure 2)

e Survey Area B (Offshore Cable Route): Thirty (30) CPT soundings to 5 m depth
along the offshore cable route from the turbine site to within about 1 km from landfall
at Camp Pendleton (Figures 3a and 3b). Two PCPT soundings along the inner-array
cable route between T1A and T2A (Figure 3c). The PCPTs were performed adjacent
to the 2013 vibracore locations and at locations where surficial soil variability is
anticipated. Areas of soil non-uniformity were selected after reviewing the 2013
Marine Site Characterization sub-bottom survey data.

e Survey Area C (HDD Cable Route): Up to 11 borings to 25 m depth in the nearshore
approach section where the cable will be installed beneath the seafloor and beach
using HDD technology. This route extends from the western extent of Survey Area B
to landfall (Figure 4a). The scope of work at Survey Area C also included a marine
survey to measure the water depths, map the seafloor, and identify potential
obstructions located at the seafloor or shallowly buried along the proposed HDD
alignment. The marine survey used a multibeam echosounder, side scan sonar, and
a magnetometer to collect data. The details of the marine survey are discussed in
Fugro’s Geophysical Survey Report, HDD Cable Route (Fugro 2014b).

e HDD Onshore Entry Point: One borehole in the vicinity of the entry point of the HDD
cable that was terminated at about 35 m deep (Figure 5).

e Laboratory testing conducted on board the Inez and at onshore-based laboratory
testing facilities.

3.0 SURVEY AREA A: OFFSHORE TURBINE SITES

The geotechnical investigation initially involved the execution of geotechnical borings at
up to four (4) proposed locations to evaluate sub-seabed conditions for pile capacity analysis.
Due to similar soil conditions between the primary locations T1A and T2A and the alternate
location T2B, the client representative and Fugro agreed not to drill the fourth borehole. The
borings were located approximately 110 m deep. This depth is considerably deeper than the
anticipated 75 m pile length and should provide sufficient geotechnical information below the
anticipated pile tip depth for pile design. A summary of the borehole information is tabulated
below and the borehole logs are presented in Appendix A. Photographs of recovered soil



Dominion Resources
September 26, 2014 (Project No. 04.81140004)

-l-'utann

samples are shown in Appendix C, whereas the operation photographs are shown in Appendix

D.
Termination Water Depth (m), MLLW
Location | Easting®, m | Northing®, m | Depth Below Echo Clumped Pine Tall 2013
Mudline (m) Sounder Line 'Pe 1Y | Multibeam
BH-T1A 456,197.47 | 4,083,478.64 110.1 23.9 24.9 25.1 24.2
BH-T2A 456,197.51 | 4,082,430.26 111.1 25.3 25.1 24.2 24.9
BH-T2B 456,481.76 | 4,082,431.01 112.7 24.7 26.4 26.4 26.0

# Northing and Easting coordinates are Universal Transverse Mercator, Zone 18 North, NAD83, meters

3.1 DRILLING PLATFORM

Fugro used the Inez H. Eymard (Inez) liftboat, which is a Class 175 based in the Gulf of
Mexico (GOM). The Class 175 L/B has three, 53 m, 1.4 m-diameter legs. Eachleg hasa 7.9 m
by 4.3 m pad to facilitate jacking up in soft soil conditions and minimize leg penetration. Once
on location, the Inez was preloaded by filling the ballast tanks with water. This reduced
settlement and the potential for punching while drilling. Preloading the vessel generally lasted
between 8 and 12 hours depending on the location, water depth, air-gap between the sea and
drilling platform, and anticipated drilling time at each location.

3.2 POSITIONING AND WATER DEPTH MEASUREMENTS

As the liftboat approached the final position and prior to lowering the legs, Fugro
deployed a sector scan sonar system to survey the seafloor for potential hazards or debris that
may affect leg stability or drilling. The real-time data was used to determine the approaches to
the borehole location. Positioning of the liftboat was done using wide-area differential global
positioning system (DGPS) with Fugro StarFix Satellite Positioning System corrections as the
primary navigation system. The survey navigation system is capable of achieving a surface
position of sub-meter accuracy. The primary navigation system uses survey-grade DGPS to
correct raw satellite data. Differentially-corrected positions are passed to the onboard
navigation computer running integrated navigational software. The DGPS corrections are
supplied to the system using the Fugro STARFIX II. At each borehole location, a survey report
documenting the borehole location and positions of the legs was created (Appendix F). A sector
scan image was also developed.

Water depth at the boring locations was measured by using three methods: drill string
length, the vessel echo sounder, and clumped line. The water depths were corrected for tide
and compared to the 2013 multibeam data.

3.3 DRILLING SYSTEM

A Fugro Failing DMX 1500 drilling rig was used to advance the borings using a wet,
rotary drilling method. The drilling equipment included the attendant mud pump and mud
mixing systems for use offshore. Fugro used open-hole drilling advanced using 4.5-in-1F
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connection drill pipe and natural clay-based, drilling mud. Sampling was conducted using wire-
line techniques.

3.4 SOIL SAMPLING METHODS AND INTERVAL

Drilling of boreholes consisted of soil sampling and downhole PCPTs. The calibration
certificate for the downhole piezocones are shown in Appendix I. Further, P-S suspension was
conducted after drilling and sampling was complete. P-S suspension logging is a wireline
technique for determining the in-situ compressional (P) and shear (S) wave velocity profile of
the subsurface. This velocity data profile is then used to determine dynamic soil properties.

In clayey soils, Fugro utilized a 5 m sampling cycle. This cycle comprised of 1x3 m
PCPT followed by 2x1 m samples. The following clay samplers were available onboard:

e Hydraulic piston sampler (standard 76mm diameter);

e Latch-in, thin and thick walled push sampler (76mm diameter). Thin wall tubes were
used whenever possible;

In sandy soils, Fugro utilized a 4 m sampling cycle. This cycle comprised 1x 3 m PCPT
followed by 1 m sample.

A high capacity cone penetrometer with pore water pressure measurements was used.
When CPT refusal occurred, we drilled 1 m and repeat the PCPT. This procedure was repeated
three times until the full 3 m depth is covered.

Fugro primarily used the thin and thick-walled wireline 57 mm percussion sampler in
sands. The sampler provides relatively undisturbed driven tube samples. These samples were
collected by connecting 57 mm (2-1/4 inch) thin-walled tube to drill rods which were then
lowered to the desired sample depth. A hammer was used to drive the rods into the soil. The
number of hammer blows to advance the sampler to the full 0.75 m penetration or until refusal
occurred was recorded. The sample quality was considered adequate for strength testing and
onboard density measurements. For very dense cohesionless material, thick-walled tubes were
used.

Following sampling and in situ testing, P-S suspension logging was used to measure the
P- and S-wave velocities along the entire depth of the borehole. The data can be reduced to
derive important engineering parameters such as Poisson’s ratio, Young’s modulus and Shear
modulus. The data is shown in Appendix A.

The boring termination depths were determined based on axial pile capacity calculations
performed by Fugro and the client representative using the APl design procedure. This was to
ensure that the borehole terminated at a sufficient depth and is at least 10 m below the
anticipated pile tip elevation. Conservative scour depth and shear strength parameters were
adopted for axial capacity calculations. Further, a 30 percent contingency (both for tension and
compression loads) was added to the 1000-year period loads.
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3.5 ONBOARD LABORATORY TESTING

Some soil samples were extruded after retrieval and classified and tested onboard the
liftboat. Onboard testing comprised 275 moisture content, 271 saturated unit weight, 55
torvane, 153 pocket penetrometer, 64 miniature vane, 44 undrained unconsolidated undisturbed
and remolded triaxial tests. A summary of the results is show in Appendix J. Samples that
were not tested were saved in quarts and transported onshore for advanced laboratory testing.
The laboratory tests assigned to soil samples retrieved from boreholes at the turbines area are
shown in Appendix H.

3.6 OPERATIONS PERSONNEL

Operations were conducted 24 hours per day. Work was divided between a Day Shift
(0:00 to 12:00) and Night Shift (1200 to 24:00).

Key personnel for operations included:
Fugro:

o Mohamed Mekkawy — Project Manager

o Bob Mosher — Project HSE

e Sam Pant — Lead Engineer (Day Shift)

¢ Manuel De Garcia Penaloza — Shift Engineer (Night Shift)
o Jeffery Guidry — Shift Surveyor

e James Walker — Lead Driller

Offshore Marine Contractors, Inc.

e Mark Segura — Vessel Captain

Kellogg, Brown, and Root:

e Ricardo Argiolas — Client Representatives

Other main personnel onboard included CPT operators, P-S suspension logger and
three protected species observers.

3.7 BOREHOLE TERMINATION CRITERIA

The boreholes at each turbine location were terminated in accordance with Bureau of
Ocean Energy and Management (BOEM) Guidelines for Providing Geological and Geophysical,
Hazard, and Archaeological Information. Fugro performed pile capacity calculations using the
American Petroleum Institute Recommended Practice 2GEO (2011) method to ensure that the
boreholes were terminated at least 10 m below the anticipated pile tip elevations. Conservative
preliminary geotechnical parameters from our offshore laboratory tests and downhole CPTs
were the basis for the pile capacity calculations. The criteria used to terminate the borehole
were:
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o Use pile head loads based on the 1000-yr return period for robustness. The pile
loads were equal to 30,5852 kN in compression, and 27,194.8 kN in tension;

¢ Conservatively increase the pile head loads by 30 percent to account for any
uncertainty (i.e. compression = 39,756.6 kN and tension = 35,353.2 kN);

e Assume a pile diameter of 1.52 m (60-inches) and a wall thickness of 50 mm (2-
inches);

e Drill an additional 10 m below the depth at which the 1.3 x pile head load is reached
(the higher depth of the tension or compression capacity);

e Drill approximately 1 to 1.5 m below the termination depth established above to allow
for suspension of the P-S logging tool (the source of S- and P-waves) below the
termination point and measurement of the seismic wave velocities at the bottom of
the borehole.

e Incorporate a conservative local scour in the pile capacity calculations. Scour was
incorporated using one of the following conditions:

o If surficial sand is underlain by a clay layer at a depth less than 4D, where D is
the pile diameter, the surficial sand is assumed to entirely scour;

o If the surficial sand is deeper than 4D, the scour depth is assumed to be equal to
4D:;

o If clay is encountered at the surface, no scour was considered; and

o If silt was encountered, scour was evaluated based on the behavior of the silt
layer (i.e. drained or undrained).

The preliminary pile capacity results and soil parameters are shown in Appendix E. The
scour depth was assumed to be about 5.2 m at T1A, ignoring the cohesive sediments
encountered at about 2 m. At T2A, the scour depth was assumed to extend to the top of the
underlying clay layer at 4 m. Similarly, at T2B the scour depth was assumed to extend 3m to
the top of the underlying clay. Overall, the compression capacity governed the borehole
termination depths.

3.8 SUMMARY OF OFFSHORE SOIL CONDITIONS AT SURVEY AREA A

The soil conditions at the turbine sites are relatively similar both in terms of thickness
and engineering properties. A summary of the soil conditions is provided below and
shown on our borehole logs in Appendix A. The unit roman numerals correspond to
those shown on our pile capacity plots. Preliminary undrained shear strength (S,) is
shown in our boring logs based on a cone area ratio (Ny) range of 15 to 20. A site
specific Ny should be determined after the laboratory tests are complete to compute
more representative S, values.

e Unit | — Loose to medium dense sand. This layer is nominally 3 to 5 m thick and
interbedded with shell fragments and clay lenses.
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e Unit Il — Firm to very stiff sandy clay. This layer is about 4 to 8 m thick with
interbedded sand seams and shell fragments. At T1A and T2B, the S, increased
with depth from about 20 to 80 kPa. At T2A, the S, showed more scatter due to the
interbedded silts and sands evidenced in the classification of the CPT data with
friction ratio (F;) values alternating above and below 1. This layer, however, will have
a predominantly undrained response.

e Unit lll — Firm to very stiff sandy clay. Unit Ill was separated from the overlying clay
unit because of an observed increase in moisture content accompanied by a
reduction in submerged unit weight. Therefore it was idealized separately in our pile
capacity calculations. This layer is about 13 m thick with interbedded sand lensed
and gas blisters. The CPT data show a linearly increasing strength with depth from
about 60 t0140 kPa. On average, the normalized pore pressure parameter, By, is
about 0.6, indicative of intact soft to firm clay. The scatter in the B, values towards
the bottom of the layer demonstrates the presence of silt and sand lenses.

¢ Unit IV — Medium dense to dense silty fine sand. This unit is approximately 22 to 31
m thick, and has an average unit weight between 9 and 10 kN/m® based on
preliminary offshore tests. The soil unit is interbedded with silty clay layers, many
shells, shall fragments, coarse sands and gravels. The excess pore pressure and By
confirm the field classification. However, negative excess pore pressure and B,
values were measured. This can be explained as dilative behavior commonly
associated with sand consistencies of dense to very dense or dense fine sands with
high fines content. This behavior, which is important in controlling the static and
dynamic response, will be evaluated and confirmed using advanced laboratory
testing and further evaluation of the CPT data.

e Unit V — Very stiff to hard clay. This layer is approximately 13 to 25 m thick, with an
average unit weight between 8 and 9 kN/m®. This layer is thinnest at T1A and
increases in thickness at the southern turbine. Similar to overlying layers, this layer
is heterogeneous with interbedded silts, sand pockets and shells. This heterogeneity
is represented by the discrepancy between the results of the CPT-derived S, and the
Undrained Unconsolidated Triaxial (UUTX) S,. Unlike the CPT, the UU test results
can be influenced by the presence of sand pockets and silt layers. In such cases,
excess pore pressure may not be equal to the deviator stress decreasing the S,.
Advanced triaxial testing should be used to estimate, which is more representative of
the in-situ strength.

e Unit VI — Medium dense to dense silty fine sand. This layer is 9 to 16 m thick across
the turbine sites. The layer is thickest at TLA and decreases in thickness at the
south turbines. Unit VI has an average unit weight of about 10 to 11 kN/m?® with
moisture contents ranging from 20 to 23 percent. Similar to Unit IV, negative excess
pore pressures were measured and corresponding negative B, values were
computed. This sand layer is similarly demonstrating dilative behavior. Further
understanding and characterization of this soil response is important through
additional evaluation of CPT-derived properties and monotonic and dynamic
laboratory testing.
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e Unit VII — Very stiff to hard fat clay. This layer extended from approximately 80 m
below the seafloor to the borehole termination depth. The moisture content
increases with depth from about 20 to 30 percent. The submerged unit weight
decreases with depth from about 10 to 8 kN/m®. The layer is interbedded with sand
partings and pockets, shell fragments, and gas blisters. A discrepancy between the
CPT-derived and the UUTX-derived S, was therefore noted similar to Unit V.
Advanced triaxial testing should be used to estimate a more representative in-situ
strength and calculate a layer-specific Ny. Preliminary pile capacity calculations
should be reviewed and/or updated if warranted.

Generally, the layers enclosing the upper 20 m will provide most of the resistance to the
pile lateral loads. Therefore, the static and dynamic properties are essential. Fugro is
conducting advanced laboratory tests to measure these properties. Preliminary analyses
conducted during the site investigation or shortly afterwards will be updated or reviewed when
the laboratory tests are done. Final analyses pertinent to the engineering design will be
provided in support of the FCR/FIR in Q1 2016

The P-S suspension logging was conducted in the open-borehole after completion of
drilling and sampling. The logging probe, measuring 8.25 m in length, is lowered into the drill
pipe, and its depth measured with an electronic encoder. Once lowered to the base of the
boring, the seismic source is actuated. During each actuation, three individual actuations ‘shots’
are made, which are recorded by both the near and far hydrophones. During the first and
second of these ‘shots’, the source actuates in two opposing directions, allowing measurements
of the shear waves to be made with the primary particle motion in two opposing polarizations.
During the third shot, the transit times of the compressional waves are measured. By analyzing
the difference in arrival times between the near and far hydrophones, the interval velocity can
be calculated for a 1 m section of soil column. The logging probe is then raised, and held at the
next test elevation for the next source actuation. This sequence is repeated until the probe exits
the boring. The shear and compression wave velocity profiles at each turbine location are
shown in Appendix A. Preliminary soil properties and engineering parameters such as
Poisson’s ratio, small strain shear modulus, Young’s modulus and bulk modulus were derived
from this data. This data will be updated once the soil unit weight tests are done and any final
revisions to the boring logs are made. The shear and compression wave velocities were fairly
uniform for each layer. On average, the shear and compression wave velocities ranged from
300 to 400 m/s and 1500 to 1800 m/s, respectively. Between 35 and 47 m below the seafloor
(Unit 1V), the seismic wave velocities increased due to the presence of coarse sands and
gravels. The engineering properties of this layer should be determined and evaluated with
respect to pile drivability.

Because of the uniform soil conditions, the preliminary pile capacities and estimated pile
tip elevations were similar at all three evaluated turbine sites (T1A, T2A, and T1B). It was
judged that the subsurface conditions at the fourth turbine location, T1B, will not significantly
improve compared to the three drilled and sampled location to positively influence the
foundation design. Accordingly, the project team agreed not to drill and sample location T1B.
The two demonstration turbines will therefore be located at T1A and T2A.
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3.9 PRELIMINARY ENGINEERING DESIGN

Preliminary engineering analyses were performed based on the field results of borehole
T1A. The findings of the analyses are presented in Appendix F and discussed herein. The
engineering analyses included preliminary axial and lateral load-transfer data for 1524, 1829,
2743, and 3048 mm-diameter driven pipe piles. Load-transfer data was computed using the
API RP 2GEO (2011) design method. Further, ultimate pile capacity curves were developed for
1524 and 1829 mm-diameter pipe piles driven on 1-on-3.5 and 1-on-3 batters using API RP
2GEO (2011) and the same preliminary soil and properties estimated during offshore drilling.
The four pile capacity CPT-based methods for granular soils were also used to develop ultimate
pile capacity curves for 1524, 1829, 2743, and 3048 mm diameter pipe piles.

The CPT-based pile capacity methods demonstrated lower ultimate pile capacity values
compared to the APl method. The Fugro and NGI design methods demonstrated similar
ultimate pile capacity results to API in granular layers; however, in clayey soils the magnitude
was lower resulting in an overall lower pile capacity profile. The simplified ICP and offshore
UWA methods provided were considerable lower values. As a result, the pile length will
increase should the results of the offshore CPT-based methods be adopted. It is generally
accepted that these methods cover a wider range of cohesionless soils, are better correlated to
pile load tests, and therefore remove potential unconservatism and are fundamentally more
reliable in predicting pile capacity (API, 2011). Further, the API procedure is known to over-
predict the ultimate pile capacity as the pile tip depth increase and under-predict the capacity as
the soil density (represented as the cone tip resistance) along the pile shaft increase (Schneider
et al., 2008). The discrepancy between the APl and CPT-based methods appear to decrease
with increasing pile diameter. This may be attributed to not reaching the limiting end bearing
values for API at larger pile diameters, which diminishes the difference between pile capacity
estimates for larger pile diameters. We recommend revising the ultimate bearing capacity and
load transfer data once the laboratory tests are complete. This is of particular importance to the
API, ICP and NG| methods.

The soil conditions at T2A are similar to T1A. We expect that pile capacity plots and
load-transfer data to be similar at the second turbine location. In the final engineering report,
separate pile ultimate capacity plots and load-transfer data will be generated at each turbine.

3.9.1 PileInstallation Considerations

Pile driving difficulties are not anticipated at this location. Pile drivability will be
evaluated using the wave equation method of analysis to investigate the hammer-pile
combination best suited to achieve full penetration. Pile monitoring can be used to help install
piles where a drivability study indicates hard driving or possible pile refusal.

During driving, it will be necessary to interrupt driving operations in order to make pile
add-ons or hammer changes. Such interruptions to driving operations usually last 6 to 8 hours.
Delays on the order of several days may result from bad weather or equipment breakdown.
During this time, many clays will gain strength as excess pore pressure dissipates and the soil
particles reorient themselves. This phenomenon is commonly referred to as set-up. A similar
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phenomenon may also occur in fine-grained granular deposits. After set-up has occurred,
increased blow counts may be experienced while attempting to restart driving the piles. The soil
resistance to driving may increase to the point of refusal. Therefore, the driving program should
be scheduled so as to reduce the number and duration of delays.

3.9.2 Pile Group Effects

API RP 2A recommends that a pile spacing of less than eight pile diameters be
evaluated for group effects. Group effects will be evaluated when the pile spacing and
structural plans are determined.

3.9.3 Soil Liquefaction Susceptibility

Soil liquefaction is a phenomenon in which saturated loose cohesionless soils are
subjects to a temporary, but essentially total loss of strength induced by severe earthquakes.
Significant factors known to affect the liquefaction potential of these soils are: the characteristics
of the material, such as grain size distribution and relative density, the initial stresses acting on
the soils; and the characteristics of the earthquake, such as the intensity and duration of the
ground shaking.

Liguefaction susceptibility is evaluated by calculating a factor of safety against
liquefaction. The factor of safety against liquefaction is calculated based on the Idriss and
Boulanger (2008) procedure. The factor of safety is determined from the ratio of soil resistance
to liquefaction (Cyclic Resistance Ratio CRR) to the Cyclic Stress Ratio (CSR) generated by an
earthquake. CSR is a function of maximum shear stress and effective vertical overburden
stress. It can also be expressed in terms of PGA, acceleration due to gravity, total stress,
effective stress, and a stress reduction coefficient. The CRR is a function of the normalized
corrected CPT tip resistance and fines content. Volumetric strain and settlement can be
calculated in accordance with Tokimatsu and Seed (1987).

Ligquefaction is not expected to be a source of concern at this project site. Nonetheless,
liquefaction analysis will be performed as part of the engineering evaluations for the foundation
structure. Fugro will analyze liquefaction potential for three design earthquakes with 10, 5, and
2 percent probability of exceedance in 50 years (approximately 500-year, 1000-year, and 2500-
year return periods). The factor of safety and volumetric strain will be computed.

Liguefaction can also occur due to increase in excess pore pressures during cyclic
loading in low to medium dense and silty sands (e.g. Units IV and VI). Fugro is currently
conducting cyclic direct simple shear tests at a loading frequency of 0.25 Hz that represents the
combined spectrum of wind and wave loading and the turbine natural frequency. If liquefaction
is observed, the lateral and axial load-transfer data must be revised to account for this soil
response.

11
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3.9.4 Mud Mat Bearing Capacity

While the twisted jacket platform is temporarily resting on the seafloor prior to pile
installation, seafloor support is provided by the soil bearing capacity on the jacket legs mud
mats and skin friction and end bearing on the jacket leg extensions.

Due to the presence of the top 3 to 5 m of granular soils, the ultimate bearing capacity
should be evaluated based on the drained bearing capacity procedures recommended by
Terzhagi (1943) and later evaluated by Terzaghi and Peck (1967). The ultimate bearing
capacity will most likely be limited by the strength of the underling clay in Unit Il. When the final
configuration and loading of the mud mats are determined, bearing capacity should be
evaluated.

Only the spudcan tips generally penetrate through sandy soils leaving spudcan
depressions. Degraded or uneven bearing capacity of mud mats located near such depressions
may be encountered. This degradation is a function of spudcan penetration, configuration, soil
properties, distance between spudcan depressions and depth of scour. When the final
configuration and loading of the mud mats are determined, and the locations of spudcan
depressions are estimated, the potential for uneven bearing capacity and its implications should
be evaluated.

3.10 SEABED SCOUR

Scour occurs when the seafloor shear stress exceeds the threshold shear resistance of
the seafloor sediments. The installation of different components of the jacket structure
interacting with the seafloor introduces obstructions that create localized areas of increased
bottom currents. This increases the scour susceptibility of seafloor sediments. The amount of
scour in an offshore environment commonly been observed to vary depending on the
interrelationship among: 1) hydrodynamic flow regime, 2) seafloor sediment type and
conditions, 3) seafloor bed features (e.g. sand waves), and 4) seafloor disturbance caused by
either: a) cable installation, b) substructure and foundation installation, and/or c¢) disturbance
due to construction vessel anchors and barge legs. The lateral extent and depth of seafloor
scour will depend on the magnitude of the bottom velocity for the different flow regimes.

Whenever the near-surface soils are comprised of granular soils, such as at T1A and
T2A, they may be susceptible to scour. Scour effects are considered insignificant to axial
capacity but can have a large influence on lateral capacity. When scour is considered likely, the
p-y data are reduced to reflect the potential loss of lateral support from the material scoured
away near the seafloor around the pile. General scour indicates that installation of the structure
may cause a layer of material to be removed throughout the area of the platform. Local scour
indicates that scour is likely to occur only in the near vicinity of the piles.

Because scour is the result of the interrelationship between hydraulic flow and seafloor
conditions and materials, a variety of data are required to predict scour. The information and
data that are required to estimate the magnitude of scour includes:

12



. GRO
Dominion Resources
September 26, 2014 (Project No. 04.81140004)

¢ Wind, wave characteristics, current velocity, and tidal data (including direction) for
developing bottom flow conditions,

o Water depth and water density,

e Seafloor morphology,

¢ Seafloor slope and topography,

¢ Seafloor sediment characteristics such as the mean grain size, and

e Pile shape and size.

Typical analyses used to estimate the scour dimensions around circular piles are based
on published empirical correlations and physical results to predict scour depth, lateral extent of
scour, and the rate of scour development in cohesionless soils. Scour depth and scour rate
predictions can be predicted based on equations provided by Sumer and Fredsge (2002) as
well as European Codes such as DNV (2007). The method proposed by Nielsen and Hansen
(2007), which correlates the shape and extent of the scour depression around the pile to the
internal friction angle of the cohesionless seabed material can be used to predict the lateral
extent of scour.

4.0 SURVEY AREA B: OFFSHORE CABLE ROUTE

Survey Area B extends from the WTG area to within 1 km of the landfall site. The mean
lower low water (MLLW) depth ranged from 8.9 to 25.9 m. The scope of services consisted of
performing 32 shallow PCPTs to a depth of 5m below the seafloor (Figure 3). Thirty PCPTs
were conducted along the offshore cable route at a nominal spacing of 1 km. Two additional
tests were conducted along the proposed inner-array cable route between WTGs T1A and T2A.
Penetration depths varied between 5.8 and 1.2 m depending on the density or stiffness of the
subsurface layers. Refusal due to an underlying dense/stiff layer occurred when the Seascout
thrust exceeded 10 kN equating to 10 MPa. When shallow refusal was encountered due to,
what was interpreted from the tip resistance signature, as shallow subsurface or surface
obstructions, the Seascout was offset and redeployed in an attempt to achieve deeper
penetrations. A total of 7 retests were performed.

4.1 IN SITU TESTING VESSEL AND SEABED SYSTEM

Fugro used the utility boat, Megan Miller from Miller Marine Services. The Megan Miller
is 30 m long with a 7.3 m beam and 2.7 m draft vessel. The vessel is equipped with an A-frame
that was used to deploy and retrieve the Seascout system. The vessel used a four-point anchor
system outfitted with Fugro’'s navigation and positioning equipment for accurate positioning.
The anchors were deployed in areas cleared of any hazards or possible archeological artifacts
as identified in the 2013 survey report (Tetra Tech, 2013).

Fugro used the FAOL Seascout 10 seabed PCPT system. The Seascout 10 is a light-
weight system used for rapid and accurate determination of subsurface conditions up to a
maximum penetration depth of 8 m. Push rod handling is by a mechanical coiling/straightening
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device. This permitted very low apparatus height while maintaining continuous rather than
stroke based penetration. The Seascout 10 was equipped with 5 cm? piezo-cones and was
used to measure tip resistance, sleeve friction, and pore water pressure. The calibration
certificate for the piezocones are shown in Appendix I.

4.2 ANCHORING AND POSITIONING

Anchors were set and retrieved by the vessel's individual 18,000 Ib. line pull hydraulic
winches. The winches were mounted on each quarter, and had approximately 460 m of wire
rope allowing the vessel to move laterally, forward and or aft, within the anchor set, to retrieve
and set its own anchors. The scope was generally 5:1. A marker buoy was attached and a 360
degree white light marked the “down position” of the anchor used at night when the operation
was on standby.

The vessel positioning comprised a wide-area DGPS with Fugro StarFix Satellite
Positioning System corrections is the primary navigation system. USCG DGPS corrections was
be available as a backup secondary positioning system. The survey navigation system is
capable of achieving a surface position accuracy of better than 1 m. The primary navigation
system used survey-grade DGPS to correct raw satellite data. Differentially-corrected positions
are passed to the onboard navigation computer running integrated navigational software. The
DGPS corrections are supplied to the system using the Fugro STARFIX Il. The navigation
screen made available to the surveyor and vessel captain is shown on Figure D-4. A survey
report was generated at each location documenting the test location and the deployment and
retrieval position of each anchor (Appendix F).

4.3 OPERATIONS PERSONNEL
Operations were conducted 12 hours per day (day shift)
Key personnel for operations included:
Fugro:

¢ Mohamed Mekkawy — Project Manager
o Bob Mosher — Project HSE

e Will Cupples — Shift Engineer

e Brendyn Meisinger — Shift Surveyor

e Ben Miller — CPT Operator

Miller Marine

e Brad Primer — Vessel Captain (Day)
e Brian Cormier — Vessel Captain (Night)

Other main personnel onboard included three protected species observers.
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4.4 SUMMARY OF PCPT SOUNDINGS

The PCPTs were conducted at the 2013 vibracore locations, in-fill locations identified by

Fugro, and along the WTG inner-array cable route.

-l-'utann

A summary of the actual PCPT locations,
termination depth and targeted geologic feature are tabulated below. The CPT soundings are

shown in Appendix B, and the operation photos are shown in Appendix D.

Location Easting®, m Northing? m MIISI(;;/\tIhV\(Is]t)er ng;f:}e(t:‘:)n Geologic Feature
C-1 416,220.83 4,075,014.26 8.1 4.870 2013 vibracore location
C-2 417,610.79 4,075,149.99 9.1 4.468 In-fill

C-2A 417,610.76 4,075,150.14 9.1 2.909 Re-test

C-3 420,162.14 4,075,204.03 9.7 4,756 2013 vibracore location

C-4 421,143.63 4,075,165.54 12.6 2.359 2013 vibracore location
C-4A 421,147.43 4,075,166.01 12.6 3.532 Re-test

C-5 421,869.27 4,075,181.92 141 3.245 2013 vibracore location

C-6 422,904.29 4,075,083.28 151 3.370 2013 vibracore location
C-6A 422,906.91 4,075,084.12 15.1 2.700 Re-test

C-7 424,024.66 4,074,822.35 15.8 5.093 2013 vibracore location

C-8 424,617.43 4,074,695.91 151 5.730 Possible channeling

C-9 425,611.55 4,074,471.06 15.8 4.201 Possible channeling
C-9A 425,611.39 4,074,471.01 15.8 4.157 Re-test

C-10 426,994.79 4,074,142.03 15.9 4.262 2013 vibracore location
C-11 428,078.85 4,074,006.65 16.2 3.606 Possible material change
C-12 429,946.33 4,073,887.75 18.9 2.290 2013 vibracore location
C-12A 429,949.23 4,073,886.80 18.9 2.514 Re-test

C-13 431,259.01 4,073,820.86 18.6 2.279 Possible channeling
C-13A 431,261.07 4,073,819.81 18.6 1.209 Re-test
C-14 433,327.11 4,073,723.77 19.6 1.605 2013 vibracore location
C-15 435,902.15 4,074,285.61 17.9 4.758 2013 vibracore location
C-16 436,903.23 4,074,512.20 18.2 2.163 Possible interlayering
C-17 438,828.11 4,074,927.20 19.3 5.733 2013 vibracore location
C-18 439,806.76 4,075,130.02 20.2 5.480 Possible channeling
C-19 440,958.33 4,075,374.19 19.8 5.765 Possible channeling
C-20 441,861.25 4,075,571.34 17.4 1.717 2013 vibracore location
C-20A 441,860.91 4,075,568.38 17.4 1.545 Retest
Swale; possible
C-21 443,527.96 4,075,920.71 23.8 2.150 transgressive Pleistocene
deposits

C-22 444,778.06 4,076,208.75 17.8 1.775 2013 vibracore location
C-23 446,159.47 4,077,008.72 18.3 1.592 Shoal massif

C-24 447,331.11 4,077,705.68 18.3 2.083 2013 vibracore location
C-25 449,119.10 4,078,786.63 18.5 1.160 Shoal massif

C-26 449,920.74 4,079,248.83 18.0 1.152 2013 vibracore location
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. . a . a MLLW Water Completion .
Location Easting”, m Northing®, m Depth (m) Depth (m) Geologic Feature

Swale; possible

Cc-27 451,811.48 4,080,380.80 25.5 2.028 W P . ! .
transgressive Pleistocene

C-28 452,539.33 4,080,797.09 245 1.906 2013 vibracore location

c-29 454,051.59 | 4,081,717.76 24.8 3.340 Possible transgressive
deposits

C-30 455,042.85 4,082,298.52 255 5.465 2013 vibracore location

C-31 456,196.97 4,082,766.51 24.6 3.025 Inter-array cable

C-32 456,196.97 4,083,204.05 24.5 2.222 Inter-array cable

& Northing and Easting coordinates are Universal Transverse Mercator, Zone 18 North, NAD83, meters

4.5 INTEGRATION OF GEOPHYSICAL AND GEOTECHNICAL DATA

The PCPTs were conducted at the 2013 vibracore locations for verification of the
geotechnical data measured from the vibracore samples. Since vibracore samples are
disturbed, strength test results are qualitative and generally used for classification purposes as
oppose to design. Conducting PCPTs provide an opportunity to better estimate strength and
relative density of surficial soils. Preliminary evaluations indicate that the vibracore and CPT
data are in reasonable agreement. Some layers may have been logged in the field as clay, but
were classified as predominantly silt using the CPT classification method Robertson 1990. The
difference in classification is not expected to affect the overall undrained soil response nor the
idealized engineering properties of these layers.

In addition to the vibracore locations, Fugro conducted PCPTs at in-fill locations after
reviewing the sub-bottom chirp data and seafloor bathymetry in the Site Characterization Survey
Report (Tetra Tech, 2013). The in-fill locations targeted specific geologic features, which are of
importance to the cable route design, burial depth and construction. Some of these geologic
features include channeling, interlayered soils, shoal massif and transgressive deposits. Other
in-fill locations targeted areas where initial interpretation of the sub-bottom chirp data showed
shallow penetrations on the order of 2 m. For example, between vibracores VC001 and
VCO002B, a reflector at about 3 m below the seafloor was traced indicating material change.
Material above and below this reflector was targeted using CPT C-2. The change in soil type
from sand to silt occurred at about 3.6 m, which matched the sub-bottom interpretation.

Fugro is currently integrating the CPT, vibracore logs, grab samples data and sub-
bottom geophysical data to fully integrate the geotechnical and geophysical information as part
of a more in-depth site characterization and cable burial risk assessment studies. Preliminary
results of this integration are shown in Chart 1. By further filtering the data, Fugro was able to
map deeper reflectors along the cable route where the cone penetrometer did not penetrate.
The data is used to divide the cable route into regions of similar soil characteristics for
idealization and development of engineering properties.

4.6 SUMMARY OF SOIL CONDITIONS ALONG THE CABLE ROUTE

Preliminary site characterization results indicate that there are generally four geologic
units. These units are the coarse-grained top marine sands, the fine-grained transgressive
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deposits, predominantly coarse-grained Pleistocene sands, and pre-Pleistocene material that is
interbedded material. The cone penetrometer generally penetrated through the marine sands
and transgressive deposits. At the first 11 km from shore (C-1 to C-8), the marine sands are
about 1 to 4 m thick with tip resistance ranging from 3 to 8 MPa. , The marine sands are
underlain by transgressive deposits where the tip resistance decreases to 0.2 to 0.5 MPa. High
excess pore pressures are noted in this geologic unit. The cone penetrometer did not penetrate
the full depth of this unit to accurately define its thickness. However, the sub-bottom data
indicate that thickness of lower upper transgressive units may be on the order of 6 to 9 m. From
about 11 to 14 km (C-9 to C-10), a channelized zone is noted where the upper marine sands
are eroded. The alternating fine and coarse-grained transgressive deposits in this region are on
the order of 5 to 6m thick with tip resistance between 0.5 and 6 MPa. From about 14 to 28 km
from the shoreline, the depositional sequence is similar to the firs 9km where marine sands
overlie layers of fine-grained and coarse-grained transgressive deposits. Along this region
channeling zones near C-13 and C-19 are observed where the marine sands are eroded. From
C-11 to C-18, the thickness of the marine sands is about 1 to 3 m. The underlying fine-grained
deposits can be up to 5m thick according to the seismic data. The CPTs did not penetrate into
the underlying Pleistocene sands. However, the properties of the Pleistocene sand unit can
generally be determined from the nearshore borings.

The shoal feature extending from about C-20 to C-27 defines the limits of the next zone
along the cable route. The CPTs conducted in this zone have high tip resistances exceeding 14
MPa. CPT refusal typically occurred between 1.5 to 2 m. The seismic data indicate that this
very dense unit may be on the order of 3 to 4 m thick with an underlying fine-grained unit that is
predominantly silt. Channeling was observed at C-28 where the top 2 m were clay in-filled.
Underlying the clay is coarse-grained transgressive unit with maximum tip resistance of 4 MPa.
The CPT did not penetrate through this layer, but reviewing the seismic data indicate that the
thickness of this unit may be about 3 m with an underlying fine-grained unit that is possibly silt.
Marine sands are encountered again at C-29 with a maximum tip resistance of about 5 MPa.
The marine sands transition into coarse-grained transgressive sands at approximately 2 m
below the seafloor. The last CPT conducted along the offshore cable route shows a clay in-
filled channel under the marine sands. Alternating sand and silt transgressive units underlie this
channel. Along the inter-array cable route, dense sands were encountered at the top 2 to 3 m,
which is in agreement with the vibracore logs.

Fugro’s integrated geotechnical and geophysical data for the cable route will include
computation of relevant soil parameters and idealized soil profile to aid the cable route design
and burial depth. Parameters such as relative density, friction angle, undrained shear strength
and soil unit weights will be recommended.

5.0 SURVEY AREA C: HDD CABLE ROUTE

The initial investigation scope of services consist of drilling 11, 100 m spaced borings
along the nearshore cable route. Initially, the odd-numbered borings (every-other boring) were
drilled. Based a review of the preliminary boring data, the project team (Dominion, KBR, and
Fugro) judged that the provided a good representation of the subsurface conditions and
subsequently the scope of services was reduced to drilling and sampling 6 boreholes (Figure 4).
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The borings were terminated between 24.5 and 30.4 m below the seafloor (Appendix A). The
water depth ranged from 3.7 to 7.9 m. The soil samples are show in Appendix C, whereas the
operation photos are shown in Appendix D.

Location Easting® m Northing?® m -I;eerlz)nvlvnl(a/ltllj?jrl]ir?ee?nt:; Wate;ﬂliis\tlg (m),
BH-NB1 414,026 4,074,817 24.7 3.7
BH-NB3 414,230 4,074,909 30.4 6.1
BH-NB5 414,403 4,074,939 30.3 7.6
BH-NB7 414,554 4,074,965 30.5 7.4
BH-NB9 414,691 4,074,991 25.1 7.8
BH-NB11 414,827 4,075,015 24.5 7.9

% Northing and Easting coordinates are Universal Transverse Mercator, Zone 18 North, NAD83, meters
P\Water depth based on 2014 Fugro multibeam survey.

5.1 DRILLING PLATFORM

Fugro used the same liftboat used to drill and sample the HDD borings. The Class 175
liftobat, Inez, has a draft of about 3 m, which enabled it to access the HDD borehole locations.
Preloading generally lasted between 2 to 4 hours.

5.2 POSITIONING AND WATER DEPTH MEASUREMENTS

Fugro deployed the sector scan sonar system to survey the seafloor for potential for
hazards or debris. The results were used to determine the best approach and orientation to get
to the final position. A wide-area differential global positioning system (DGPS) with Fugro
StarFix Satellite Positioning System corrections was used as the primary navigation system.

Water depth at the boring locations was measured by using three methods at the time of
drilling: drill string length, the vessel echo sounder, and clumped line. The water depths were
corrected for tide and compared to Fugro’s multibeam data. The multibeam data was the
primary source for determining the seafloor elevation at each location.

5.3 DRILLING SYSTEM

A Fugro Failing DMX 1500 drilling rig was used to advance the borings using a wet,
rotary drilling method. The drilling equipment included the attendant mud pump and mud
mixing systems for use offshore. Fugro used open-hole drilling advanced using 4.5-in-1F drill
pipe and natural clay-based, drilling mud. Sampling was conducted using wire-line techniques.

5.4 SOIL SAMPLING METHODS AND INTERVAL

The HDD boreholes were drilled and sampled using latch-in thin and thick walled push
sampler and thin and thick walled 57 mm percussion sampler for clayey and sandy soils,
respectively. The percussion sampler provides significant advantages over SPT sampling
because it retrieves relatively undisturbed soil samples that are adequate for strength and
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density measurements. Further, the blow counts can be correlated to the SPT blow counts
when warranted. The sampling interval was about 1.5 m. The boreholes were grouted upon
completion.

5.5 ONBOARD LABORATORY TESTING

Selected soil samples were extruded after retrieval and classified and tested onboard
the liftboat. Onboard laboratory testing included moisture content, unit weight, and strength
tests. Samples that were not tested were saved in sample containers, quarts, and transported
onshore for advanced laboratory testing.

5.6 OPERATIONS PERSONNEL

Operations were conducted 24 hours per day. Work was divided between a Day Shift
(0:00 to 12:00) and Night Shift (1200 to 24:00).

Key personnel for operations included:
Fugro:

o Mohamed Mekkawy — Project Manager

o Bob Mosher — Project HSE

e Sam Pant — Lead Engineer (Day Shift)

¢ Manuel De Garcia Penaloza — Shift Engineer (Night Shift)
o Jeffery Guidry — Shift Surveyor

e James Walker — Lead Driller

Offshore Marine Contractors, Inc.

e Mark Segura — Vessel Captain

Kellogg, Brown, and Root:
e Ricardo Argiolas — Client Representatives

Other main personnel onboard included CPT operators, P-S suspension logger and
three protected species observers.

5.7 SUMMARY OF NEARSHORE SOIL CONDITIONS

The soil conditions encountered at the nearshore HDD site are presented in our boring
logs in Appendix A. A cross section of the nearshore subsurface is shown on Figure 4b
summarizing the moisture contents, submerged unit weight, S, and blow counts from our
wireline marine hammer. The blow counts are not equivalent to the Standard Penetration Test
(SPT) blow counts commonly used onshore; however, the wireline blowcounts can be converted
to equivalent SPT N-values using empirical correlations. The soil conditions at the nearshore
site generally comprise alternating silty sand and clayey sand layers at the top 13 to 20 m. The
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sand layers are interbedded with clay seams and shell fragments. Onshore laboratory is in
progress and will be used to better characterize the properties of these sand layers in terms of
percent fines, plasticity, and permeability. The laboratory tests assigned for the nearshore area
are shown in Appendix G. A sandy lean to fat clay layer underlies the sand layer. This layer is
generally 2 to 4 m thick with an average submerged unit weight of approximately 7 kN/m?® and
an S, of about 100 kPa. The plasticity of this layer decreases towards the east end of the HDD
area. At NB-9 and NB-11, the clay layer transitions into a clayey sand. Because marginal soils
can sometimes be difficult to classify offshore, onshore laboratory testing will better characterize
this transition. Poorly graded fine to medium coarse sand with gravels and many shell
fragments underlies the clay layer. The average moisture content and submerged unit weight
for this layer is about 20-30 percent and 10-11 kN/m?, respectively. Except for NB-1, the
nearshore boreholes were terminated in this geologic unit.

The initial site investigation program included drilling 11 nearshore borings at 100 m
spacing to a depth of about 25 m. Due to the uniformity of the nearshore subsurface conditions,
only 6 borings were drilled and sampled at approximately 200 m spacing. This is still in
compliance with the BOEM's guidelines, which require a boring and/or in-situ testing every
kilometer of the transmission cable route to shore.

6.0 ONSHORE CABLE ROUTE

The scope of services for the onshore portion of the cable route consisted of drilling one
borehole at the entry point of the HDD cable by the sand dunes. This borehole was terminated
at about 35 m. A summary of the onshore boring information is tabulated below. The boring log
is shown in Appendix A.

Termination Depth Groundwater Depth
Location Easting® m Northing?® m below Ground Surface | Measure During Drilling
(m) (m)
B-1 413,723 4,074,824 35.2 1.4

# Northing and Easting coordinates are Universal Transverse Mercator, Zone 18 North, NAD83, meters

6.1 DRILLING SYSTEM AND SAMPLING METHODS

A CME-55 drilling rig operated by Fishburne was used to advance the boring using a
wet, rotary drilling method. Sampling was conducted using rod-based techniques, which are
standard for onshore drilling. Fugro used SPT and push tubes to test and sample sandy and
clayey soils, respectively. The boreholes were grouted upon completion and soil cuttings were
drummed and removed offsite.

6.2 OPERATIONS PERSONNEL
Key personnel for operations included:

Fugro

¢ Mohamed Mekkawy — Project Manager
o Bob Mosher — Project HSE
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¢ Bill Mack — Senior Engineer (supervising drilling operations)

Fishburne Drilling, Inc.

e Mike Young — Project Manager
e Timothy Donahue — Lead Diriller

Kellogg, Brown, and Root
e David Chisnall — Client Representatives

6.3 SUMMARY OF ONSHORE SITE CONDITIONS

The subsurface soil layers encountered onshore at boring B-1 was in good agreement
with the nearshore soil information (Figure 4b). The clay layer through which the HDD will most
likely drill through in the nearshore environment was encountered at approximately elevation -22
m. Above that layer, alternating layers of sand and clay was observed. The SPT N-values
measured at about 1.5 m intervals are shown on the boring logs. Low blow counts indicating
soft soil conditions were noted at the various clay layers. The results of the onshore laboratory
testing, currently in progress, will be used to refine the classification of the different subsurface
layers and better characterize their behavior.

7.0 HEALTH, SAFETY, AND ENVIRONMENTAL MANAGEMENT

A Health, Safety and Environmental (HSE) Plan was established for the geotechnical
site investigation. The purpose of the plan was to:

e Provide assurance of the effective working of the interface between the HSE
Management Systems of Fugro Atlantic and its Subcontractors at the project specific
level and to document this interface.

¢ Demonstrate that all parties have the necessary procedures and controls in place to
achieve the work program without compromising HSE performance.

e Document any project specific hazards that are not covered in the Crew HSE Plan.

e Document the Project Emergency and Contingency Plans.

Health, Safety, and Environmental oversight during CPT testing and Marine drilling
operations was successfully managed by Fugro’s shift engineers. Daily Progress Reports
(DPRs) were recorded during each shift. Toolbox safety meetings were conducted aboard each

vessel at the start of each shift. Copies of DPRs were provided to the project team daily and
are summarized in Appendix K. Hazard Observation Cards (HOCs) are furnished upon request.
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SOIL TYPES

Well graded GRAVEL (GW)

Poorly graded GRAVEL (GP)

GRAVEL with sand (GP or GW)

GRAVEL with clay (GP or GW)

Clayey GRAVEL (GC) .
GRAVEL with silt (GP or GW) .
Silty GRAVEL (GM) .
Well graded SAND (SW) .
Poorly graded SAND (SP) .

SAND with gravel (SP or SW) v
4

SAMPLERS

Clayey SAND (SC)

SAND with clay (SP-SC)

Silty SAND (SM)

SAND with silt (SP-SM)

Fat CLAY (CH)

Sandy Fat CLAY (CH)

Lean Clay (CL)

Sandy Lean CLAY (CL)

Silty CLAY (CL-ML)

SHELLS, Shelly Material

: Rock Core (interior symbol
Thin-Walled Shelby Tube D represents percent recovery) % SPT

2%
” Piston Sampler Modified California
7% P

M Wireline H]H Thick-Wall Wireline

CLASSIFICATION TEST/BLOW COUNTS
B Percent Passing No. 200 Sieve
® Water Content (%)

O Submerged Unit Weight (kN/m®)
O Theoretical Submerged Unit Weight (kN/m®)

Plastic Limit Liquid Limit
———— —F
Non-Plastic
X

Water Level Symbols

Y Initial or perched water level
¥  Final ground water level

Downhole SPT
D Vibracore

STRENGTH TESTS

Torvane

m > e PHR

Remote Vane
Miniature Vane
Unconsolidated Undrained Triaxial

Pocket Penetrometer

-l-'utann

Elastic SILT (MH)

SILT (ML)

Sandy SILT (ML)

PEAT

High Plasticity ORGANICS (OH)
Low Plasticity ORGANICS (OL)
Surficial Soil

Artificial Fill

Asphalt Concrete

Base Material

3
Bulk Bag

B No Recovery

< Residual Vane

Unconfined Compression (soil)

(Open symbols indicate remolded tests)

%% CPT (Nk = 15 and 20)

KEY TO TERMS AND SYMBOLS USED ON BORING LOGS
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

FIGURE A-1a



Dominion Resources ‘l'-llGRn
Report No. 04.81140004

TUBE AND LINER SAMPLERS

DROP Liner sample advanced with the weight of an 80 kg hammer.
PUSH Pushed thin-walled 7.5 cm-tube.
15/60c Number of blows required to produce the indicated penetration using a 5.7 cm tube sampler.

The sampler was driven with an 80 kg downhole hammer dropped approximately 1.5 m.

SPT AND MODIFIED CALIFORNIA LINER SAMPLERS

Sampler is driven with a 63.5 kg hammer dropped approximately 760 mm.

WOR, WOH Weight of Rod, Weight of Hammer.

20 Number of blows to produce 30 cm penetration after an initial 15 cm seating.

86/28c Number of blows required to produce the indicated penetration after an initial 15 cm seating.
Ref/8c 50 blows produced the indicated penetration during the initial 15 cm interval.

SOIL GRAIN SIZE

U.S. STANDARD SIEVE

12" 3" 3/4" 4 10 40 200
GRAVEL SAND
BOULDER | COBBLE "5 reE | FINE | COARSE | MEDIUM | FINE SILT cLaY
300 75 19 475 2.00 0.425 0.075 0.002

SOIL GRAIN SIZE IN MILLIMETERS

STRENGTH OF COHESIVE SOILS DENSITY OF GRANULAR SOILS

Undrained
Shear Strenth, Descriptive Relative
Consistency N-Value kPa Term N-Value Density (%)*
...................... less than 12

..... 12t025
....25t0 50

* Estimated from sampler driving record and PCPT tip resistance.

SOIL STRUCTURE

Slickensided  ...oc.ooiii Having planes of weakness that appear slick and glossy. The degree of slickensidedness depends
upon the spacing of slickensides and the ease of breaking along these planes.

FIiSSUred o Containing shrinkage of relief crack, often filled with fine sand or silt, usually more or less vertical.

POCKet Inclusion of material of different texture that is smaller than the diameter of the sample.

Parting e Inclusion less than 3 mm thick extending through the sample.

SEAM s Inclusion 3 to 75 mm thick extending through the sample.

LayEr e Inclusion greater than 75 mm thick extending through the sample.

Laminated Soil sample composed of alternating partings or seams of different soil types.

Interlayered ..o Soil sample composed of alternating layers of different soil types.

Intermixed

........................................................................... Soil sample composed of pockets of different soil types and layered or laminated structure is not evident.

CalCaArEOUS ..oiiieiieii ettt Having appreciable quantities of carbonate.

KEY TO TERMS AND SYMBOLS USED ON BORING LOGS

Dominion VOWTAP Geotechnical Survey
Offshore Virginia
FIGURE A-1b
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10/61c
PUSH
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30/36¢

25/61c

30/61c

30/30c
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-Fat CLAY (CH), very dark greenish gray, with partings of
sand, 1.8m to 2.8m

Fat CLAY (CH): firm to stiff, very dark gray (5Y3/1).

-with sand partings, 5.2m to 6.4m

\ gravel sized white shell fragments, at 1.5m

-with many pockets of fine sand, trace shell fragments, at
11.0m
-with sand and shell fragments at 12.5m

-with a few sand pockets, gas blisters and shell
fragments, 16.5m to 18.0m
-with sand lenses at 17.7m

-very stiff, greenish gray (5G4/2), below 21.0m
-with few shell fragments, 21.0m to 22.6m

-silty sand seam at 22.6m
24.4m

Silty Fine to Medium SAND (SM): medium dense to
dense, dark greenish gray (5G4/1).

-with many shell and shell fragments, 26.5m to 35.4m

-coarse at 45.1m

-fine grained below 48.8m

-with a few shell fragments, 48.8m to 56.1m

-with a few shell fragments and few carbonate nodules,
48.8m to 53.0m

-with a few pieces of gravel at 49.1m

56.1m

Lean CLAY (CL): very stiff to hard, dark greenish gray
(5GY4/1).
-with many shells and shell fragments, 56.1m to 57.6m

-with a few shell fragments, 60.7m to 62.2m

-with many sand pockets, and partings and shell
fragments, below 69.8m 71.6m|
Silty Fine SAND (SM): medium dense to dense, very dark
greenish gray (10G3/1).

-with shell fragments at 74.7m

-with many shell fragments, 78.9m to 85.6m

Fat CLAY (CH): very stiff to hard, dark greenish gray
(10G4/1).

-sandy, 88.1m to 93.6m

-with many shell fragments, 88.1m to 93.3m

-with silt below 96.6m

-with a few shell fragments and silt partings, 101.2m to
103.6m

TD =110.1m

PROJECT NO:  04.81140004 START DATE: 6/27/2014 DRILLER: FMMG
BORING: BH-T1A COMPLETION DATE:  6/29/2014 DRILLING METHOD:  Mud Rotary Wash
£ Coordinates: N 4,083,479m E 456,197m j
- fe) 'E NAD 1983, UTM Zone 18 North, Meters ) ) ) ) ) ) ) ) §
S e 2. | ﬁ E 8 T T T T T T T T E
& T3 77 ; MATERIAL DESCRIPTION g
&2 &le= =5 3 c
| w <> < (< 2 o
w Q|=2=n o v o ELEVATION: -24.9 m +/- (rel. MLLW datum) ©
g ' W Silty Fine SAND (SM): loose to medium dense, very dark .
26 ! b poen greenish gray (5GY3/1).
E27 2 -with white coarse sand size shell fragments, 0.9m to
28 5.2m
-29 -medium to coarse grained, with coarse sand to coarse 5
E-30

o

A A A

A J

]

The log and data presented are a simplification
of actual conditions encountered at the time of
sampling at the sample location. Subsurface
conditions may differ at other locations and with

the passage of time.

For symbol identification, refer to Key to Terms

& Symbols Used on Logs.

LOG OF BORING AND TEST RESULTS —l-iu;nn

BORING BH-T1A

Dominion VOWTAP Geotechnical Survey

NEARSHORE LOG (11X17) N:PROJECTS\04_2014\04_8114_0004_VOWTAP_GEOTECH\EXPLORATIONS\GINT\2014\VOWTAP_FB14B.GPJ 9/15/14 09:22 a

10

1

12

13

14

15

24

29

30




260 ¥102/51/60

¢'¢’V 3dnol4

PROJECT NO:
BORING:

04.81140004
BH-T1A

START DATE:
COMPLETION DATE:

6/27/2014
6/29/2014

DRILLER:
DRILLING METHOD:

FMMG
Mud Rotary Wash

Coordinates: N 4,083,479 E 456,197

MATERIAL DESCRIPTION
MUDLINE ELEVATION: -24.9 m +/- (rel.
MLLW datum)

ELEVATION, m
DEPTH, m
MATERIAL
SAMPLE NO.
BLOW COUNT

SLEEVE FRICTION (MPa)

TIP RESISTANCE (MPa)

PORE PRESSURE (MPa)

=" SYMBOL

Silty Fine SAND (SM): loose to
medium dense, very dark
greenish gray (5GY3/1). 2.8m|

-with white coarse sand size shell
fragments, 0.9m to 5.2m

-medium to coarse grained, with
coarse sand to coarse gravel ¢4
sized white shell fragments, at
1.5m

-Fat CLAY (CH), very dark

Bl [sAMPLER

N =

5.2,

0N OsWN =
|
Hw
o7
cc
nun
IT

5 reenish gray, with partings of
6 ZZAPISTON gand, 1.8?71 tg 2.8mp ’

Fat CLAY (CH): firm to stiff, very
g | ,l?,'glf dark gray (5Y3/1).

-with sand partings, 5.2m to 6.4m

-with many pockets of fine sand,
trace shell fragments, at 11.0m

-with sand and shell fragments %to
12.5m o

-with a few sand pockets, gas
blisters and shell fragments,
16.5m to 18.0m

-with sand lenses at 17.7m

9 PUSH
10 %PUSH

11

% PUSH
PUSH

S N N Y
SN R ON

60.7m to 62.2m

27
28

% PUSH
PUSH

29 %PUSH -with many sand pockets, and
2 30 PUSH partings and shell fragments, 71.6
: \__below 69.8m /]
i Silty Fine SAND (SM): medium
A1 dense to dense, very dark
4| 31 HEH22ie1c greenish gray (10G3/1).
-with shell fragments at 74.7m
b 8 28|61c
| 32 T2 -with many shell fragments,
78.9m to 85.6m
V| 33 [I22161c
| a4 mosere 85.6m
88.1m)|
Fat CLAY (CH): very stiff to hard,
35 [IT]25/66¢ dark greenish gray (10G4/1).
-sandy, 88.1m to 93.6m
-with many shell fragments,
88.1m to 93.3m 93.3m
36 [Ij30/61c 93.6m

37
38

-with silt below 96.6m

% PUSH
PUSH
% PUSH

PUSH

39
40

-with a few shell fragments and

silt partings, 101.2m to 103.6m
103.6m|

41
42

% PUSH
PUSH

22.6m
12 -very stiff, greenish gray (5G4/2),
below 21.0m 24.4 i
-with few shell fragments, 21.0m RERR T
13 [III]30[61c to 22.6m \ \ |
14 [T3061c | |-silty sand seam at 22.6m e \ |
Silty Fine to Medium SAND (SM): B [T 1 f
medium dense to dense, dark -- :
15 EmPUSH greenish gray (56G4/1).
16 E3opec | -With many shell and shell
fragments, 26.5m to 35.4m
17 [II]25/61c 35.4m
18 [130[61c
19 [ 30|30c
8 B 20 FH3046c | -coarse at45.1m
“FF| 21 FH30M3e | fine grained below 48.8m
b -with a few shell fragments,
| 48.8m to 56.1m
11 -with a few shell fragments and
T | 22 [TH3043e few carbonate nodules, 48.8ni>"
to 53.0m
-with a few pieces of gravel at .
49.1m
30/61
28 Mioueti | Tean CLAY (CL): very stff o s7.m
hard, dark greenish gray
(5GY4/1).
-with many shells and shell
25 %PUSH fragments, 56.1m to 57.6m
26 PUSH -with a few shell fragments, 62.2m

TD =110.1m
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The log and data presented are a simplification
of actual conditions encountered at the time of
sampling at the sample location. Subsurface
conditions may differ at other locations and with
the passage of time.

For symbol identification, refer to Key to Terms
& Symbols Used on Logs.

BORING BH-T1A

CONE PENETRATION TEST RESULTS

Dominion VOWTAP Geotechnical Survey

Offshore Virginia
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PROJECT NO:  04.81140004 START DATE: 6/27/2014 DRILLER: FMMG
BORING: BH-T1A COMPLETION DATE:  6/29/2014 DRILLING METHOD:  Mud Rotary Wash

8260 ¥102/51/60

Coordinates: N 4,083,479 E 456,197

MATERIAL DESCRIPTION

MUDLINE ELEVATION: -24.9 m +/- (rel. Total Tip Resistance Net Tip Resistance Normalized Pore Pressure Parameter
G: (MPa) Gener (MPa) BQ

ELEVATION, m
DEPTH, m
MATERIAL

=~ SYMBOL
SAMPLE NO.

Bl [sAMPLER

BLOW COUNT

MLLW datum)

Silty Fine SAND (SM): loose to
medium dense, very dark
greenish gray (5GY3/1). 2.8m)

-with white coarse sand size shell
fragments, 0.9m to 5.2m

-medium to coarse grained, with
coarse sand to coarse gravel ¢4
sized white shell fragments, at
1.5m

-Fat CLAY (CH), very dark
greenish gray, with partings of

ZZPISTON | | sand, 1.8m to 2.8m

Fat CLAY (CH): firm to stiff, very

Eleve | dark gray (5Y3/).

-with sand partings, 5.2m to 6.4m

-with many pockets of fine sand,
trace shell fragments, at 11.0m

9 %PUS“ -with sand and shell fragments at

PUSH 12.5m 8.0m

-with a few sand pockets, gas
blisters and shell fragments,
16.5m to 18.0m

N =

<«<—] d{cpTinTERVAL |

5.2,

0N OsWN =
|
Hw
o7
cc
nun
IT

o

co~N OO

S N N Y
SN R ON

1; %ﬁﬂgﬂ -with sand lenses at 17.7m 22.6m
-very stiff, greenish gray (5G4/2),
below 21.0m 24.4
-with few shell fragments, 21.0m
13 [II30/61c to 22.6m
14 [IT]30/61c -silty sand seam at 22.6m

Silty Fine to Medium SAND (SM):
medium dense to dense, dark
15 EmPpUSH greenish gray (5G4/1).
16 3036 | -With many shell and shell
fragments, 26.5m to 35.4m

17 [1I]25/61c 35.4m .

14

18 []30/61c 15

19 [ 30/30c

“Jk| 20 Em30M6c | -coarse at45.1m 18

“FF| 21 FH30M43e | fine grained below 48.8m
b -with a few shell fragments,
48.8m to 56.1m

. '_,' N 2o I 30/43¢ -with a few shell fragments and

few carbonate nodules, 48.8n1>"
to 53.0m
-with a few pieces of gravel at . =
49.1m -
1
28 Misbeti | Tean CLAY (CL): very stfffo s7m
hard, dark greenish gray %
(5GY4/1). 2
-with many shells and shell
25 %PUSH fragments, 56.1m to 57.6m
26 PUSH -with a few shell fragments, 62.2m 2

60.7m to 62.2m
27

27 %PUSH '
28 PUSH . 28

29 %PUSH -with many sand pockets, and
2 30 PUSH partings and shell fragments, 71.6 29
: \__below 69.8m /]

Silty Fine SAND (SM): medium
dense to dense, very dark
greenish gray (10G3/1).

-with shell fragments at 74.7m

| 34 mm2261c

11 28/61
| 32 T28E1e | iih many shell fragments, .
78.9m to 85.6m *

V.| 33 [I22/61c 35

36

SR 85.6m
‘v HIT] 25/61
| 34 HO c 37

38

88.1m)|
Fat CLAY (CH): very stiff to hard,
35 [IIT]25/66c dark greenish gray (10G4/1).
-sandy, 88.1m to 93.6m
-with many shell fragments,

88.1m to 93.3m 03.3m
36 [IIT]30/61c 93.6m

39

37 %PUSH -with silt below 96.6m
38 PUSH

43

39 %PUSH -with a few shell fragments and

40 PUSH silt partings, 101.2m to 103.6m m
103.6m

41 % PUSH
42 PUSH 45

TD =110.1m

E-146 121

e log ond dta presented ar & simolfcaton CONE PENETRATION TEST RESULTS ‘l'ilﬁ“ﬂ

iEL"d‘?t'fSﬁfﬁn‘Zg et at ather 1catens and wit BORING BH-T1A
the passage of time. . . .
For symbol identification, refer to Key to Terms Dom nion VOWTAP GeoteCh n |Ca| S u Ney

& Symbols Used on Logs.

Offshore Virginia
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PROJECT NO:  04.81140004 START DATE: 6/27/2014 DRILLER: FMMG
BORING: BH-T1A COMPLETION DATE:  6/29/2014 DRILLING METHOD:  Mud Rotary Wash
Coordinates: N 4,083,479 E 456,197
E ; g
8 2 |2 x| 3
E Eﬁ é 6 IilJ u_IJ 8 MATERIAL DESCRIPTION O  SHEAR WAVE VELOCITY (misec) O SHEAR MODULUS (MPa)
> E|WZ L 8 = | UDLINE ELEVATION: 249 m +/- (rel. MLLW datum) (A B B e
| w <> < |< P ) O COMPRESSION WAVE VELOCITY (misec) O YOUNG'S MODULUS (MPa) BULK MODULUS(MPa) POISSON'S RATIO
w Q=0 ® » o 600 1200 1,800 2400 100 200 300 400 500 550 650 020 030 040 050
=2 | Silty Fine SAND (SM): loose to medium (L O IO U OO OO EOUU IO E T I R
) 1 pyen dense, very dark greenish gray (5GY3/1). | | \ | | |
3 2 -with white coarse sand size shell fragments,2.sm \ \ \ | \ \
M 0.9m to 5.2m \ \ \ | \ \
ER -medium to coarse grained, with coarse sand_ , | \ | | \ \
5 3 %PUSH to coarse gravel sized white shell fragments, | | | | | |
6 4 PUSH at 1.5m 6.4 | ‘ | | | ‘
7 -Fat CLAY (CH), very dark greenish gray, with | | |~ b bbbl bl bbb b . RRRR o Lo e
8 parings of sand, 1.8m to 2.8m =~ | |1l bbb by . R . L o
— Fat CLAY (CH): firm to stiff, very dark gray ol R
5 PISTON (5Y3/1 ) P B — 1 A e e e o R - O o e e I T |- O | R [EEEEEEY R fooeenn [T [y
6 22 -with sand partings, 5.2m to 6.4m O ©)
7 mroete -with many pockets of fine sand, trace shell | [DIF -t 1@ btk et [ [EEEREEES PR [ [ERERES [ CD ......
g [ pusH fragments, at 11.0m ! \ V 1 g
-with sand and shell fragments at 12.5m \ \ f | \ (@)
\ \ f | \ €]
E42 9 %PUSH -with a few sand pockets, gas blisters and } } { } } 8;
E43 10 PUSH shell fragments, 16.5m to 18.0m 18.0m | ANy HERE el [y [ Q ......
;_44 -with sand lenses at 17.7m | L Py i LY g L L A R “ ....... | O‘ .......
e 'd&jﬁﬁﬁﬁﬁﬁ\ﬁﬁﬁﬁﬁﬁj\ﬁﬁﬁﬁﬁﬁﬁ ﬁﬁﬁﬁﬁﬁ\ﬁﬁﬁﬁﬁﬁﬁﬁ\ﬁﬁﬁﬁﬁﬁﬁ\ﬁﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁ
E 47 11 %PUS“ -very stiff, greenish gray (5G4/2), below 21.0m | &bl | 1] S L 1L L g YR Lo [N T [ [ 1LOY
E 4 12 [EPUSH | -with few shell fragments, 21.0m to 22.6m 226 | &g || 2 = | S (SRR | R g
e -silty sand seam at 22.6m . | | | | | 8\
E. Silty Fine to Medium SAND (SM): medium | \ | | Lol
E 13 [III] 30/61c dense to dense, dark greenish gray (5G4/1). \ \ | | Lo
14 [T3061c | -with many shell and shell fragments, 26.5m \ \ | | L3
to 35.4m \ \ I | [ Ol
O ....... ‘ ............. } ...... { ....... ‘ ..... d .......
15 EPUSH O ....... ‘ ............. r ...... 1 ....... ‘ ..... O‘ .......
S Emamee | B0 b B0 [T O fooee I RED IR
e R TRRRERN | FE [ T RERoTRRRE
S TR TR TRIREER | FR P o RS SR
O AERTEE | o P ey
17 [II]25/61c 35.4m @) \ \ \ )
O \ \ \ [ O |
O] \ \ | \ % \
18 []3061c ‘ [ ‘ | ‘ [
\ L....] \OO \
............. [N [ SN DU PR e SR
@) O
............. [P I S I P A S AU,
19 HH30/30¢ IR R R oo Y Lo
o T T I EOP Y 1 T AP RO <o PR S P | PR S EO IV [OUEEY PERPYY | PSRRI FRPPS b SO [ [ I BN [ Pt [
-1 " 20 L 3046 —coarse at 45.1m oo }O} ............. k ...... j..o..o.\ ....... } .......
ado f | @% \
- \ \ f g \
‘§| 21 FH3043c | _fine grained below 48.8m | \ t f INOAN
b -with a few shell fragments, 48.8m to 56.1m \ \ I | Ol
| -with a few shell fragments and few carbonate | | | | o)
H nodules, 48.8m t053.0m LR T a1 TS e e (o T =4 e
L 22 Mo |Gl few pieces of gravel at 49.1m seom | MLV TG L@ 1O R R | R IR ‘8‘ .......
o ol
oy e s (DL O O L. Lo Lo L.Ol ...
23 [MI30/61c | Lean CLAY (CL): very stiff to hard, dark | \ | | . O]
24 [ PUSH greenish gray (5GY4/1). 57.6m Q] | | | .. Ol
-with many shells and shell fragments, 56.1m Q) \ | | .0
to 57.6m | | | | .0
25 %PUSH -with a few shell fragments, 60.7m to 62.2m ‘ | ‘ ! ‘ @? ‘
26 PUSH 62.2m | | } | \ A \
....... “ }{‘O‘
............. “ r*‘o‘
............. oo e e e
27 PUSH O O O ...
= R0 O = < O SO A - S S O SR - A
\ \ [ | ol
\ \ [ | (Ne)
29 %PUSH -with many sand pockets, and partings and | | | | Ol
8 30 [EIPUSH shell fragments, below 69.8m 71.6m| | | [ \ e
: Silty Fine SAND (SM): medium dense to @ [ | el
1] dense, very dark greenish gray (10G3/1). | | | T || (O L [LB O L L.O ... L. [ L.O L.
-1 31 [D2261c | .with shell fragments at 74.7m | |p bl ER bl L } ....... } ............. t ...... j ....... } ..... 8} .......
............. Lol O
SN O 2N FOURRUN UURRNNE I EUURRE SUUURRN IUPRR INOS. © N
1] \ \ | | \ O‘
i & 28/61
{ 32 0 €| -with many shell fragments, 78.9m to 85.6m } } t j } O}
¥ T oo
V| 33 mmjzzse1c ! ‘ ’ 1 3l
! \ f | gl
ol B g B g AN | g
B | 34 HH25/61c g56m AL Lo Lo o O } ....... } ............. { ...... } ....... } .. OO} .......
oo o
Fat CLAY (CH): very stifftohard, dark | | &N 1 [ 1o | [ (o | | 1 1 || 1. 10 Lo Lo I T Lol
35 [IIT] 25/66¢ greenish gray (10G4/1). | \ \ | | Ol
-sandy, 88.1mto 93.6m | | | | l...Ql
-with many shell fragments, 88.1m to 93.3m Q) \ | | |...Ol
93.3m o0 | | | ON
36 [T 30/61c 93 6m @, | | | | Og |
QT booede e
............. e }{\8\
37 %PUSH -with silt below96.6m | bewmlec bbb b mwm A e Y] [ [ BRI N [ [EEEEE [ O‘ .......
38 PUSH | e e RN [ [EEEEEE | FEPRRS [ERE. |- ‘O‘ .......
o e
\ \ f | 5l
39 IIPUSH | with a few shell fragments and silt partings, I ol
40 I PUSH 101.2m to 103.6m ] Lol
103.6m) \ \ [ | ol
\ \ \ \ \ \
\ \ \ \ \ \
41 PUSH
MBI | R R
....... [ O N P NN A
....... [ AU 1 DN SR RN AU B
TO=110Am | | | | p b Lo Lo Lo [ [ Lo
\ \ | | \ \
\ \ | | \ \
\ \ I | \ \
\ \ f l \ \
\ \ f | \ \
\ \ f | \ \
....... o L
....... e
S Ot OOt FEDEY IORPN RPN NP
146 | | [ | | |
The log and data presented are a simplification
of actualcondions encountered at he tme of LOG OF BO RI NG AN D SUSPENSION LOGGI NG DATA GRD
cr:)nd'rtions ma)frdiffer at other locations and with BORING BH T1A
the passage of time. -
&5 mbole Used onLoge. o o Tem Dominion VOWTAP Geotechnical Survey
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PROJECT NO:

BO

04.81140004

RING: BH-T2A

START DATE:
COMPLETION DATE:

7/13/2014
7/15/2014

DRILLER:
DRILLING METHOD:

FMMG
Mud Rotary Wash

ELEVATION, m

s MATERIAL
SAMPLE NO.
BLOW COUNT

SYMBOL
SAMPLER

Coordinates: N 4,082,430m E 456,198m
NAD 1983, UTM Zone 18 North, Meters

MATERIAL DESCRIPTION

ELEVATION: -25.1 m +/- (rel. MLLW datum)

200

T
NN
~N o

E-45

PUSH
PUSH

10/61c

PUSH
PUSH

PUSH
PUSH

PUSH
PUSH

PUSH
PUSH

22/61c

PUSH
PUSH

30/61c

30/30c

30/46¢

PUSH

30/46¢

25/46¢
PUSH

20/46¢
PUSH
30/53c

PUSH
PUSH

PUSH
19/61c

22/61c

13/61c

PUSH
PUSH

PUSH
PUSH

PUSH
PUSH

PUSH
PUSH

PUSH
PUSH

PUSH
PUSH

Silty SAND (SM): loose to medium dense, gray.

-CLAY layer, very dark greenish gray, with sand partings,
4.0mto 5.9m

-with many shell fragments at 6.1m
76m

Sandy Fat CLAY (CH): stiff to very stiff, gray, (possible
clayey sand).

-with a few shell fragments below 11.0m
Fat CLAY (CH): stiff to very stiff, dark gray (N4).

11.9m|

-expansive, with gas blister and few shell fragments,
14.3m to 15.8m

-with sand pockets snd shell fragments at 19.5m
-soft, with few shell fragments, at 19.8m

-silt partings and seams, few shell fragments, below 250
23. )

8m
Silty Fine SAND (SM): medium dense to dense, dark
greenish gray (5G4/1), with a few shell fragments.
-clayey, 25.0m to 28.0m
-Fat CLAY (CH), 28.0m to 28.7m
-with many shell fragments at 29.3m

-Lean CLAY (CL), 32.6m to 33.2m

-greenish gray (10GY5/1), Clayey SAND (SC), with many
fine gravel, shells and shell fragments, 36.3m to 36.9m

-with clay partings and laminae at 40.5m

-with many cemented nodules (pieces of sandstones),
43.9m to 48.2m

Lean CLAY (CL): very stiff to hard, dark greenish gray
(10G4/1).

-with sand (possible sandy), 49.7m to 59.1m

-with many shell fragments at 51.5m

-greenish gray below 54.9m
-with a few shell fragments, 54.9m to 58.8m

-with sand partings, 59.4m to 64.6m

-with a few shell fragments at 64.3m

-expansive, with gas blisters, 67.7m to 69.2m
-with sand partings and a few shell fragments at 68.9m

72.2m

Silty Fine SAND (SM): medium dense to dense, greenish
gray (5BG5/1).

-with many shells and shell fragments, 72.2m to 72.8m

-with a few shell fragments, 73.2m to 84.1m

84.1m
Fat CLAY (CH): very stiff to hard, greenish gray (10G5/1).
-with a few sand pockets and partings, 84.1m to 85.6m

-expansive, with glas blisters, 89.6m to 93.9m

-with sand partings and a few shell fragments, 93.3m to
108.5m

TD=111.1m

<—] «]cPTINTERVAL |

1

—

10

]

1"

12

. Jd Jq Jq g e ]

The log and data presented are a simplification
of actual conditions encountered at the time of

sampling at the sample location. Subsurface
conditions may differ at other locations and with

the passage of time.

For symbol identification, refer to Key to Terms

& Symbols Used on Logs.

BORING BH-T2A

Dominion VOWTAP Geotechnical Survey

LOG OF BORING AND TEST RESULTS

NEARSHORE LOG (11X17) C:\USERS\DAWOODH\DESKTOP\VOWTAP_FB14B.GPJ 9/10/14 03:23 p
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PROJECT NO:  04.81140004 START DATE: 7/13/2014 DRILLER: FMMG
BORING: BH-T2A COMPLETION DATE:  7/15/2014 DRILLING METHOD:  Mud Rotary Wash
Coordinates: N 4,082,430 E 456,198
£ . E
Z o
9 E 2‘ - ﬁ 5 8 """"""""""""""""" SLEEVE FRICTION (MPa) ~ “r-crcrrrrrrerrrsmrerrseeeenes
2 T |Eo 4|7 ; MATERIAL DESCRIPTION 0.10 0.20 030 0.40 050 0.60 0.70
o E|ES| = |S| 8 | MUDLINE ELEVATION: 25.1 m +/- (rel. ‘ ‘ ‘ ‘ ‘ ‘ ‘
| w <> < (< 2 TIP RESISTANCE (MPa) FRICTION RATIO (%) PORE PRESSURE (MPa)
w QO =2n » o o MLLW datum) 7 00 10 20 30
JI Silty SAND (SM): loose to \
medium dense, gray.

31
32

33
34

35
36

37
38

39
40

[ PUSH
[ PUSH

[T} 10/61c
% PUSH
PUSH
% PUSH
PUSH
% PUSH
PUSH
% PUSH
PUSH
[T 22(61c

[ PUSH
[T} 30/61¢
FTH 30130¢

[T 30|46¢

PUSH

30}46c

25)46c
PUSH

20}46c

HIE

30/53¢

% PUSH
PUSH
[ PUSH
[T} 19]61c

[TIT] 22/61¢

[T} 13|61c
% PUSH
PUSH
% PUSH
PUSH
% PUSH
PUSH
% PUSH
PUSH
% PUSH
PUSH
% PUSH
PUSH

-CLAY layer, very dark greenish
gray, with sand partings, 4.0ms o,
to 5.9m

-with many shell fragments at 7.6

_\ 6.1m

Sandy Fat CLAY (CH): stiff to
very stiff, gray, (possible clayey
sand). 11.9

-with a few shell fragments below
11.0m

Fat CLAY (CH): stiff to very stiff,
dark gray (N4). 15.8m

-expansive, with gas blister and
few shell fragments, 14.3m to
15.8m

-with sand pockets snd shell
fragments at 19.5m

-soft, with few shell fragments, at
19.8m

-silt partings and seams, few .,
shell fragments, below 23.8m"~” /|

Silty Fine SAND (SM): medium
dense to dense, dark greenish, ,
gray (5G4/1), with a few shell 25.7m
fragments.

-clayey, 25.0m to 28.0m

-Fat CLAY (CH), 28.0m to 28.7m

-with many shell fragments at
2

9.3m
-Lean CLAY (CL), 32.6m to
33.2m

33.2m

-greenish gray (10GY5/1), Clayé&y*m
SAND (SC), with many fine
gravel, shells and shell
fragments, 36.3m to 36.9m

-with clay partings and laminae at
40.5m

-with many cemented nodules
(pieces of sandstones), 43.9m
to 48.2m

48.2m|

Lean CLAY (CL): very stiff to
hard, dark greenish gray
(10G4/1).

-with sand (possible sandy),
49.7m to 59.1m

-with many shell fragments at
51.5m

-greenish gray below 54.9m

-with a few shell fragments,
54.9m to 58.8m 38.8m

-with sand partings, 59.4m to
64.6m

-with a few shell fragments at 64.6m

64.3m

-expansive, with gas blisters,
67.7m to 69.2m 69.2m
-with sand partings and a few
shell fragments at 68.9m

72.2m
Silty Fine SAND (SM): medium72.8m
dense to dense, greenish gray
(5BG5/1).
-with many shells and shell
fragments, 72.2m to 72.8m
-with a few shell fragments,
73.2m to 84.1m

84.1m
Fat CLAY (CH): very stiff to hard,
greenish gray (10G5/1). 85.6m
-with a few sand pockets and
partings, 84.1m to 85.6m

-expansive, with glas blisters,
89.6m to 93.9m

-with sand partings and a few 93.9m
shell fragments, 93.3m to
108.5m

108.5m|

TD =111.1m
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The log and data presented are a simplification

of actual conditions encountered at the time of
sampling at the sample location. Subsurface
conditions may differ at other locations and with

the passage of time.

For symbol identification, refer to Key to Terms
& Symbols Used on Logs.

CONE PENETRATION TEST RESULTS

BORING BH-T2A
Dominion VOWTAP Geotechnical Survey
Offshore Virginia
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31
32

33
34

35
36

37
38

39
40

[ PUSH
[ PUSH

[TI1]10/61c
% PUSH
PUSH
% PUSH
PUSH
% PUSH
PUSH
% PUSH
PUSH
[1T] 22/61c

[ PUSH
[T} 30/61¢
FTH 30/30¢

[T 30/46¢

PUSH

30/46c

25/46¢
PUSH

20/46c

HIE

30/53c

% PUSH
PUSH
[ PUSH
[TI1]19/61c

[T} 22/61c

[TIT]13/61c
% PUSH
PUSH
% PUSH
PUSH
% PUSH
PUSH
% PUSH
PUSH
% PUSH
PUSH
% PUSH
PUSH

-CLAY layer, very dark greenish
gray, with sand partings, 4.0ms o,
to 5.9m

-with many shell fragments at

_\ 6.1m

Sandy Fat CLAY (CH): stiff to
very stiff, gray, (possible clayey
sand). 11.9

-with a few shell fragments below
11.0m

Fat CLAY (CH): stiff to very stiff,
dark gray (N4). 15.8m

-expansive, with gas blister and
few shell fragments, 14.3m to
15.8m

-with sand pockets snd shell
fragments at 19.5m

-soft, with few shell fragments, at
19.8m

-silt partings and seams, few .,
shell fragments, below 23.8m"~” /|

Silty Fine SAND (SM): medium
dense to dense, dark greenish, ,
gray (5G4/1), with a few shell 25.7m
fragments.

-clayey, 25.0m to 28.0m

-Fat CLAY (CH), 28.0m to 28.7m

-with many shell fragments at
2

9.3m
-Lean CLAY (CL), 32.6m to
33.2m

7.6

33.2m

-greenish gray (10GY5/1), Clayé&ym
SAND (SC), with many fine
gravel, shells and shell
fragments, 36.3m to 36.9m

-with clay partings and laminae at
40.5m

-with many cemented nodules
(pieces of sandstones), 43.9m
to 48.2m

48.2m|

Lean CLAY (CL): very stiff to
hard, dark greenish gray
(10G4/1).

-with sand (possible sandy),
49.7m to 59.1m

-with many shell fragments at
51.5m

-greenish gray below 54.9m

-with a few shell fragments,
54.9m to 58.8m

-with sand partings, 59.4m to
64.6m

58.8m
59.1m

-with a few shell fragments at 64.6m

64.3m

-expansive, with gas blisters,
67.7m to 69.2m

-with sand partings and a few
shell fragments at 68.9m

69.2m

72.2m
Silty Fine SAND (SM): medium72.8m
dense to dense, greenish gray
(5BG5/1).
-with many shells and shell
fragments, 72.2m to 72.8m
-with a few shell fragments,
73.2m to 84.1m

84.1m
Fat CLAY (CH): very stiff to hard,
greenish gray (10G5/1). 85.6m
-with a few sand pockets and
partings, 84.1m to 85.6m

-expansive, with glas blisters,
89.6m to 93.9m

-with sand partings and a few 93.9m
shell fragments, 93.3m to
108.5m

108.5m|

TD =111.1m

PROJECT NO:  04.81140004 START DATE: 7/13/2014 DRILLER: FMMG
BORING: BH-T2A COMPLETION DATE:  7/15/2014 DRILLING METHOD:  Mud Rotary Wash
Coordinates: N 4,082,430 E 456,198 j
£ . E <
Z o >
o el | 2 |x 3 [
= Sl w W o =
< T O J | MATERIAL DESCRIPTION 'E
a E E g % % % MUDLINE ELEVATION: -25.1 m +/- (rel. Total Tip Resistance Net Tip Resistance Normalized Pore Pressure Parameter :
o} w LS| < (< J MLLW dat q (MPa) Guner (MPa) BQ o
w Q20 o » o atum) 150 300 450 600 750 150 300 450 600 750 0.0 04 08 12 ©
- Silty SAND (SM):looseto | I~ o LU O R SN o LU IO T | r [ ] 1]
medium dense, gray. T

the passage of time.

The log and data presented are a simplification
of actual conditions encountered at the time of
sampling at the sample location. Subsurface
conditions may differ at other locations and with

For symbol identification, refer to Key to Terms
& Symbols Used on Logs.

BORING BH-T2A

Dominion VOWTAP Geotechnical Survey

Offshore Virginia

CONE PENETRATION TEST RESULTS

CPT METRIC-SCALED COLUMNS (QTNET-Q-BQ) N:\PROJECTS\04 201404 8114 0004 VOWTAP GEOTECH\EXPLORATIONS\GINT\2014\VOWTAP FB14B.GPJ 9/15/14 09:28 a
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PROJECT NO:  04.81140004 START DATE: 7/13/2014 DRILLER: FMMG
BORING: BH-T2A COMPLETION DATE:  7/15/2014 DRILLING METHOD:  Mud Rotary Wash
£ Coordinates: N 4,082,430 E 456,198
- : g
8 2 |2 x| 3
E Eﬁ és IilJ u_IJ § MATERIAL DESCRIPTION I:|‘ S‘HEAR‘WAV‘EVEL‘OCI'I"Y(nvs‘ec) u o ‘SHEARN:ODULUS‘(MPa) ‘ ‘
2 E|HE £ |S 3 | MUDLINE ELEVATION: -25.1 m+/- (rel. MLLW datum) L e
| w <> < |< P ) O COMPRESSION WAVE VELOCITY (misec) O YOUNG'S MODULUS (MPa) BULK MODULUS(MPa) POISSON'S RATIO
w Q|20 ® o o 600 1200 1,800 2400 100 200 300 400 500 350 450 550 650 020 030 040 050
: Silty SAND (SM): loose to mediumdense, | | | [ L L bl 0 bbb I OO U A A o] Lo Lo
gray. \ \ \ \ \ \ \ \ \ \ \ \ \
\ \ \ \ \ \ \ \ \ \ \ \ \
) ) | | | | | \ | \ \ \ | \ \
I PUSH -CLAY layer, very dark greenish gray, with | | | | | | | \ \ | | \ \
[ PusH sand partings, 4.0m to 5.9m 5.9m | | | | | | | | | | | | |
-with many shell fragments at 6.1m . I I I I [ P [ Lol [ [ [ [ g ......
7.6m|
Sandy Fat CLAY (CH) Stiff to very St|ff, gray, [ [ [ [ { R I [ [ ‘O U I I [ [ (. N
(possible clayey sand). o e | g
T8 | -with a few shell fragments below 11.0m 11, R AN | IS RSN IOIN | I S N
Fat CLAY (CH): stiff to very stiff, dark gray ‘ ‘ ‘ ‘ ‘ O | | | ‘ | a
(N4).
%PUSH -expansive, with gas blister and few shell 1 1 1 1 1 ; %1 } } { 1 } 8
PUSH fragments, 14.3m to 15.8m 15.6m R R O | | [ | o Q
I O] ! ! [ q
e e O [ R | E P g
%PUSH . QO RN ST SIRN (PR RPN | B O e It TN RIP; S
PUSH -WlthsandpOCketSSﬂdShe”fragmentsat ““‘ ........... ‘ ...... % ...... ‘ ....... ‘ ............. “ ....... ‘ ............
195m ..................................................................................................
-SOft, with few shell fragments‘ at 19.8m J ..... J ..... J ..... J ..... J ........... { ...... | o } ....... } ............. { ...... J ....... } ..... % ......
S U F FURRES RS IO B DU R R EFSUUE U I FUEPY PR FEP o
%ﬁﬂ:ﬂ -silt partings and seams, few shell fragments, | J j j j j t j O } } t j } d‘
below 23.8m /] L] P S NI
Silty Fine SAND (SM): medium dense to 4 4 4 4 4 | 4 O ‘ ‘ | 4 ‘ d
dense, dark greenish gray (5G4/1), witha ,, , O d
%PUSH few shell fragments. 28.7m * * * * * ’ * O } * o
PUSH -CIayey, 25-0m to 280m n@{ ..... { ..... { ..... { ........... ’ ...... {O‘ ....... ‘ ............. } ...... { ....... ‘O‘ .......
_Fat CLAY (CH), 280m to 287m EO1 ..... 1 ..... 1 ..... 1 ..... 1 ........... ’ ...... 10‘ ....... ‘ ............. r ...... 1 ....... ‘O‘ .......
“with many shell fragmens at 28.3m T | NSO J0E U S | SRR = S
[11T] 22/61c -Lean CLAY (CL), 32.6m to 33.2m 33.2m b o o o o SRR N R [ WO SRR [ [ R I Q .......
s TR TIRNE SO SRRSO | RO . PO AR | NS . [ O
': S | \% I | ! ! 8\
I PUSH -greenish gray (10GY5/1), Clayey SAND (SGj;°m ‘ o ‘ ‘ ‘ ‘ ‘ ‘ ! ‘ o ‘ ‘ ! o !
with many fine gravel, shells and shell | Lo | | | o \ \ | | o \
fragments, 36.3m to 36.9m \ | | | \ | b [ \ | \ o [
d | | | | | \ [ | \ \
@] O
[IIT] 30/61c _with clay partingS and laminae at 40.5m joj _____ j ..... j ..... j ........... t ...... j ....... b(j‘ ............. t ...... j ....... }O} .......
T L e D IXETTEY | RSPt POUPS IO S b
B uC) IRPURS PUUPRS RN FRPO B Lo [ v RN | R Lo T Lok
HTT 30/30¢ _with many cemented nodules (pieces of | Pt bk b th@j ..... j ........... : ...... j ....... } ...... d\DCD ...... t ...... j ....... }O} .......
sandstones)‘ 439m to482m ..... {E{ { ..... {O{O ...... ’ ...... { ....... ‘ ...... O ........... } ...... {OO ....... ‘ .......
| o | -0 I i Gl \ f Q1 \
FIIEj 30/46c 48.2m Ot ol oo | les] Pl !
ERRRE & R S R R | | o r 10 \
Lean CLAY (CL): very stiff to hard, dark g 101 | I | 1O ! | B \
PUSH greenish gray (10G4/1). O oy { @ { | O
-Wlth Sand (pOSSIble Sandy), 497m to 591m 6) o 1 ..... 1 ..... 1 ..... 1 ........... [ ...... 1 ............ ‘ ............. [ ...... 1 ....... ‘ . %‘ .......
'Wlthmanyshe”fragmentsat51.5m ‘ ®““ ........... “o ........ ‘ ............. “ ....... ‘O‘ .......
| 1= e e e e R e R | R R 9 e
306 | _greenish gray below 54.9m | | I:I.CD.....‘......‘......‘......‘ ........... O e o O
; oo Lo O ol.....
-with a few shell fragments, 54.9m to 58.8m [ [ 0o | | | | | e | | | L Ql
Lo L.l |30l | | | | | l....Ql \ | | [...Ql
25/46¢ gg-fg [ i Yo' | | | | | 1.Q. \ | | l....Ol
PUSH -with sand partings, 59.4m to 64.6m ’ [ [ 81 I R | | g | | | | \ 8\
b [ | | | | | | | \ \ | | \ \
b bt B g | O | | | Q)
EZOMGC [ [ ng{ ..... oo oo oo oo e [ {.8...‘ ....... [ foe [ Joroe ] ‘....8‘ .......
‘ ‘ ‘ ‘ 1 ..... 1 ..... 1 ..... 1 ..... 1 ........... ’ ...... 1 ............ ‘ ............. r ...... 1 ....... ‘ ..... ‘ .......
{30153¢ -with a few shell fragments at 64.3m 64.6m OO, d ...................................... Q...
Foo [ I:Io‘ | | | | I | o \ f | \ Q‘
b e O o [ el e TRERTERE PR P P o [
o _ - - Ell.g1 ..... R R RS N R "'8”‘ ....... e AR "'”8‘ .......
%zgg: -expansive, with gas blisters, 67.7m to 69.2m92 [ B 1= o R R [ e | i I s
-with sand partings and a few shell fragment&”*” [ rlod | | | | [ | o, | [ I e)
at 68.9m [ [ oo ! \ \ \ \ \ o) \ \ I ol
o ] =R R N e T I B s Y
[HPUSH  ™Sjfty Fine SAND (SM): medium dense to  72.8m . Lo ol L1 ] ‘ I ob. .. | ‘ | Lo
[} 19/61c dense, greenish gray (5BG5/1). B = D O ' O O Ol Lo [N SN IS A B (I [ L.Ql... .
-with many shells and shell fragments, 72.2m IEJ\ IS T @ TS P I EOJ ..... I I I [ DU B U [ I 0. [ | Lo [ [ QL.
to 72.8m B I U O PR ' T D O B Q... [ [ [ | B PO [ [ 1O [ | [.Ol......
Tl 22/61c -with a few shell fragments, 73.2m to 84.1m B = EE e A Ell@ ..... I I I [ o l...Q. . T oo I .. Q...
RO O [ [ [ [T B P [ 1.0 [FUURT | B [ [ Qe
IEH b O b B Q | fron @ | | ey
Pk bbb | | | | | | | | \ f | \ \
T} 13/61c fooopo QL g o Dﬁ oo feee e gy frovrefeore e
g g |ggor "ocﬁO‘ b \8\
R U 1 | | | | | I | \ f | \ \
- o o G BOp g Oy o Q)
%PUSH Fat CLAY (CH): very stiff to hard, greenish B = Q. oo . p .................................... Q...
PUSH gray (10G5/1). 85.6m| | .1...‘....‘...[O.‘...1...‘....‘... D.O1 ..... [ [ [ [ R 1..0 .......... | . [ ‘....Q‘ .......
-with a few sand pockets and partings, 84.1m gl rg e rrgel [SRUURRS IRRERY » SRR U | Lo al
to 85.6m gt tel ot g IS N« TOUUUE N | B Lo Lol
B ux [ AR S e T SO e I SRS DN TR SR A B Lo L I T e N
g; %.’:ﬂ:ﬂ -expansive, with glas blisters, 89.6m to 93.9m ol.l.l.lag. L.l El%‘ ‘ ‘ ‘ ‘ ‘ ‘ o ‘ ‘ .ol
’ e ’ [ = P T Ko I 0. .o | | | | | \ l..QmD [ | .0l
N = D R U o N T O o | | | | | | [....0 | | [..Ql
| m O e N T 0o | | | | | | @ \ | | l..Ql
33 %zg:: -with sand partings and a few shell fragment&} 9m O Y T e P | | \ \ | | \ \
34 93.3m to 108.5m hl [ »q\ I nol I N | | Q\ | | | | Q\
I = T B T X © T D B T [ [ [ PR N [ 1...Q [T [P IO [ [ |...O. [
‘ ‘ { ‘ ‘ { { { ...... ) ...... { ....... ‘ ....... ‘ ............. } ...... { ....... ‘ ....... ‘ .......
35 PUSH ‘ ‘ { ‘ ‘ { { { ...... ’ ...... {O‘ ....... ‘ ............. } ...... { ....... ‘O‘ .......
36 %PUSH ‘ ‘ 1 ‘ ‘ 1 1 1 ...... ’ ...... 18‘ ....... ‘ ............. r ...... 1 ....... ‘8‘ .......
b I O P [ IS 1 TSRO | PO oo P Qe
[ | | | | I WO \ \ ! | \ O‘
[ 1T | | | I | \ \ I | \ \
PUSH
S Lo ] N T @y Oy
[ I \ \ \ \ \ \ \ \ \ \ \
[ o | | | \ | \ \ \ | \ \
20 [lPUSH . Lol Lo I Lo Lo R PO R Lo
20 Erusn 1023 | | R S S AR AR AN | RO TR RS
\ | | U B DU [ [ [ [ I S [ [ [ [
| | [ N I Lo [ Lo Lo Lo [ [ Lo
TD=111.1m | | ! R N R b | |
\ \ | | | \ \ | | \ \
\ \ | | | \ \ I | \ \
\ \ | | | \ \ f | \ \
\ \ | I | \ \ f | \ \
\ \ | I | \ \ f | \ \
| ‘ froee ] o . T HRERET e . oo T [
| ' TR | T TR TR ARRRE R T o T e
‘ ‘ RN | R . T J AR | NS . [ A e
‘ ‘ P e - FR e o - e e
The log and data presented are a simplification
‘s’iﬁh'%;Z‘i’lﬁie'ii’;%niﬁ‘iﬁ’ﬁé‘;iéid as*u*gguﬁr;;ecgf LOG OF BORING AND SUSPENSION LOGGING DATA GRO
cr:)nd'rtions ma)frdifferatotherloéationsand with BORING BH T2A
the passage of time. -
&5 mbole Used onLoge. o o Tem Dominion VOWTAP Geotechnical Survey
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PROJECT NO:  04.81140004 START DATE: 7/18/2014 DRILLER: FMMG

BORING: BH-T2B COMPLETION DATE:  7/19/2014 DRILLING METHOD:  Mud Rotary Wash
£ Coordinates: N 4,082,430m E 456,482m j
- o 'E NAD 1983, UTM Zone 18 North, Meters ) ) ) ) ) ) ) ) §
2 T T T T T T T T
o £33 Z ¢l © L
o i o _ o
< (&2 g E’ ; MATERIAL DESCRIPTION e e ‘ ‘ ‘ ‘ =
E E E E 5 E 9 pef 4‘ SUBNSI‘lE)RGED UNIT VegIGHT 7‘0 Ksk ‘ SOIL UNDAI’?‘.OAINED SHEMsg]TRENGTH ‘ E
] OSn v o m ELEVATION: -26.4 m +/- (rel. MLLW datum) KN/m?® kPa o
F27 e Silty Fine SAND (SM): loose to medium dense, very dark %
=28 o3 T 15/61c gray (N3).
E-29 3 o [mipush | -with a few shell fragments at 1.5m 20
E 30 3 -with clay laminae and lenses, 2.0m to 3.0m
E31 4 -with pockets of organic matters and H2S odor at 2.7m
E 2 Sandy Fat CLAY (CH): firm to very stiff, dark gray (N4).
7 3 EOPUSH | _with shell fragments, 6.1m to 7.6m
4 [ PUsH )
8 -with a sand seam at 7.6m
9
10
PUSH . .
1; S pusH ~-With sand laminae and lenses at 11.0m 1.6

PUSH Fat CLAY (CH): firm to very stiff, dark gray (N4).
-with a few sand pockets and a few shell fragments,
11.6m to 16.5m

NN
a b~ w

PUSH

BE EE HIE

E 18 PUSH -with many shell fragments at 17.1m

E 19

x PUSH

E 2; 190 pusH | -With many silt pockets and partings at 20.7m

NN
~ W

7m

N
a

24,
11 [1m 19/61c | Clayey Fine SAND (SC): medium dense to dense, gray
N5

N
(=}

-with a few shell fragments, 24.7m to 25.6m

N
N

NN
© o

1o [T 30/46¢

W W W
N = O

13 [ 17/61c | _silty clay layer, 32.3m to 32.9m

w
w

14 [ 24/56c | _medium grained, with many gravel pieces and shell
fragments, at 36.0m

w
o<}

B W
o ©

15 5 2141c | _with a few cemented nodules (pieces of sandstone),
39.6m to 47.5m

=

DO OISO OO hdhhddisbsbhASABAARdbodbddobdodaodohoe
OBV NRRIN SOOI IUDNROINAOCORAIDNERDNN OO TIDNROR
n
]

'y
w

-with a few shell fragments, 42.7m to 47.5m
16 [T 30/51c -medium sand, 43.3m to 47.5m

4
o

IS

N

'S
a

N
(2]

NN

N
3

17 P 30/51c 47.5m
Lean CLAY (CL): very stiff to hard, gray (N5).
-sandy, 47.6m to 55.2m

'S
o]

5
©

o
o

18
19

2

30M6c | _with few shell fragments, 50.6m to 69.8m
PUSH | _greenish gray below 51.5m

EL:

g

fou)
a

20
21

1]

PUSH | _with sand partings, 55.2m to 69.8m
30R30c | _with sand seams and cemented nodules (piece of
sandstone) at 56.1m

(23N, IS, NS NG, |
O © 0 N O

22 [ PUSH

(23]
R =

(o2}
w

(=2
h e

25/61c
PUSH | _with gas blisters, 64.6m to 69.8m

23
24

T
D D ;M
~N o g

D O
© oo

25 % PUSH
26 PUSH

~
o

~

© © © ©©©WOOOOP®DPDR®O®P®OO®ONNNNNNNN
CBXDVNODAROIN2OOO®IDODARON OO I® AN =
~
N

72.8m

Ei0 o 27 [ 3046c Sty Fine SAND (SM): medium dense to dense, greenish

Eir gray (10GY5/1), with many shell fragments.

E 753 .

£102 g3

E103 273 28 I 20/46c

S104 ge2

£105 go3-

106 gy

E-107 813" 29 [II] 25/61c

E-108

E 824 82.3

?1(1’8 83 Le(?BGC\I(_g%)(CL): very stiff to hard, greenish gray -

E 84 PUSH .

=11 g5 g? % ngu -with sand partings at 84.1m

E-112

E 86

113 g7

=114 g

E115 oo 32 PUSH

E116 o 33 PUSH

C1T g

E-118

Fig 2 gg :gg: -with sand partings and laminae and many shell

Eig O fragments at 91.7m

Eipqy ¢ -with a few shell fragments, 92.4m to 96.6m

E 120 95 -with a few sand pockets at 92.7m

fi 0 36 % PUSH

Fa 37 PUSH | _expansive, with gas blisters, 96.9m to 102.1m

E 98

E-125

i

127 38 % PUSH | _with a few shell fragments, 100.6m to 102.1m

E-128 39 PUSH ’

E-129

E-130

E-131

E-132 40 % PUSH

£ 133 M PUSH

E-134

E-135

E-136

gg; :g % :gg: -WithOaOfr%W sand pockets and a few shell fragments at

£ 130 -with many sand partings and laminae and many shells

E-140 _\ and shell fragments at 363' at 110.6m

W TD=112.7m

E-142

E-143

E144 448

E-145
Sy g el preent v eton LOG OF BORING AND TEST RESULTS GRO
Sontons may aifar ot otr acations and vt BORING BH-T2B
the passage of time. -
B Symbola Used on Loge, 10110 ey toTerms Dominion VOWTAP Geotechnical Survey

NEARSHORE LOG (11X17) C:\USERS\DAWOODH\DESKTOP\VOWTAP_FB14B.GPJ 9/10/14 03:23 p
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-with gas blisters, 64.6m to
69.8m

25 [ PUSH
26 %PUSH 69.8m
72.8
| 27 [M30146c Sty Fine SAND (SM): medium
] dense to dense, greenish gray
(10GY5/1), with many shell
g | 29 mm2016c fragments.
T 29 mmasietc
. 82.3m

Lean CLAY (CL): very stiff to
hard, greenish gray (10GY5/1).

30 -with sand partings at 84.1m

31

% PUSH
PUSH

32 PUSH
33 [ PUSH
3‘5‘ ig:: -with sand partings and laminae
and many shell fragments at
91.7m
-with a few shell fragments,
36 PUSH 92.4m to 96.6m 96.6m
37 %PUSH -wgiatzh a few sand pockets at
.7m

-expansive, with gas blisters,
96.9m to 102.1m

-with a few shell fragments,
100.6m to 102.1m

38
39

% PUSH
PUSH

102.1m|

40
41

% PUSH
PUSH

42
43

%zg:: -with a few sand pockets and a
few shell fragments at 110.0m

-with many sand partings and
laminae and many shells and
shell fragments at 363" at

110.6m

|

TD =112.7m

121

Y

PROJECT NO:  04.81140004 START DATE: 7/18/2014 DRILLER: FMMG
BORING: BH-T2B COMPLETION DATE:  7/19/2014 DRILLING METHOD:  Mud Rotary Wash
£ — Coordinates: N 4,082,430 E 456,482 j
Z e} S s
9 € 2‘ | ﬁ E 8 """""""""""""""" SLEEVE FRICTION (MPa) ~ “r-crcrrrrrrerrrsmrerrseeeenes 5
o | EQ o | ; MATERIAL DESCRIPTION 040 020 030 0.60 070 =
o Y EE s S| & MUDLINE ELEVATION: -26.4 m +/- (rel. ‘ ‘ ‘ ‘ ‘ ‘ -
d g S a % g t-ﬂl MLLW datum) TIP RESISTANCE (MPa) FRICTI NRATIO(g:) :;)RE I':;ESS[;T)E(MZ;) &
27 =1 Silty Fine SAND (SM): looseto | [~ | I LTt ‘ o] ER
8 e 4 [D15l61c medium dense, very dark gray \ \ \
9 33 2 [mPusH (N3). Lo
0 -with a few shell fragments at \ \ \
1 4 1.5m Lol
2 5 -with clay laminae and lenses, UL
3 6 3 HmPUSH 2.0m to 3.0m L
; 7 S mmeush -with pockets of organic matters7.gm| |l bbb | | |
: 8 and HoS odor at 2. 7m 1| [meEE b b | | | |
° Sandy FalCLAY (CH) fimo | |t~ bbb | | | |
° . very stiff, dark gray (N4). | Bl
. 5 PUSH -with shell fragments, 6.1m to 7.6 |+l | | | |
5 6 PUSH 76m ............................................................ ’ ‘ ‘ ‘
-with a sand seam at 7.6m ’ ' ‘ !
-with sand laminae and lenses at ! ‘ !
11.0m ! f \ \
7 %PUSH Fat CLAY (CH): firm to very stiffo-om N N
8 [IPUSH dark gray (N4). R A
-with a few sand pockets and a \ \ \ \
few shell fragments, 11.6m to \ \ \
16.5m \ \ \ \
190 %ﬁﬂ:ﬂ -with many shell fragments at | | \
17.1m
-with many silt pockets and t ] } } T
partings at 20.7m 24.7m)| | |
11 [I1961c | Clayey Fine SAND (SC): mediumsm | | |
dense to dense, gray (N5).
-with a few shell fragments, : !
24.7m to 25.6m |
12 [ 30[46c Lot \ \ |
f \ \ \
A (‘r \ \ \ T
13 [MM17161c | _silty clay layer, 32.3m to 32.9n#2.9m ’ } } }
’ Eopr %
,_Lz‘tbi— \
14 [M24|56c | _medium grained, with many [
gravel pieces and shell ﬁéa \ \ T
fragments, at 36.0m N R T
15 FE21141c | _with a few cemented nodules \ } } }
(pieces of sandstone), 39.6m to -4
VR
-with a few shell fragments,
16 T30Rte | Y2, 7m to 47.5m PR e e
’ -medium sand, 43.3m to 47.5m j: L } } Tl
¢! 17 EZ30/51c 7.5m Lot
Lean CLAY (CL): very siiff to b 1]
hard, gray (N5). ! \ \
-sandy, 47.6m to 55.2m ’Tjj_ [ [ 1]
13 ﬁiﬁ;ﬁc -with few shell fragments, 50.6m I I \ \
to 69.8m [
-greenish gray below 51.5m [ ‘ } } g
\ = \ \ \
20 EHPUSH | _with sand partings, 55.2m to I U SO
21 930130 69.8m B D B B .
-with sand seams and cemented | | \ \
nodules (piece of sandstone) at < 7.l 1
2o [EIPUSH 56.1m b
oo T
| [ \
=T
23 [ 25/61c i | |
24 [ PUSH |
=
\
1]
T
1]
1]
1

"
d]

The log and data presented are a simplification
of actual conditions encountered at the time of
sampling at the sample location. Subsurface
conditions may differ at other locations and with
the passage of time.

For symbol identification, refer to Key to Terms
& Symbols Used on Logs.

CONE PENETRATION TEST RESULTS

BORING BH-T2B
Dominion VOWTAP Geotechnical Survey
Offshore Virginia

CPT METRIC-SCALED COLUMNS  C:\USERS\DAWOODH\DESKTOP\VOWTAP FB14B.GPJ 9/10/14 03:27 p
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PROJECT NO:  04.81140004 START DATE: 7/18/2014 DRILLER: FMMG

and H2S odor at 2.7m
Sandy Fat CLAY (CH): firm to
very stiff, dark gray (N4).
5 %PUSH -with 'shell fragments, 6.1m to 7.6
PUSH 7.6m
-with a sand seam at 7.6m
-with sand laminae and lenses at
PUSH 11.0m
7 Fat CLAY (CH): firm to very stiffg->m
% PUSH dark gray (N4).
-with a few sand pockets and a
few shell fragments, 11.6m to
16.5m
190 %,’:g:: -W1|t7h 1many shell fragments at
Am
-with many silt pockets and
partings at 20.7m 24.7m|
11 1961 | Clayey Fine SAND (SC): mediumsm
dense to dense, gray (N5).
-with a few shell fragments,
24.7m to 25.6m

BORING: BH-T2B COMPLETION DATE:  7/19/2014 DRILLING METHOD:  Mud Rotary Wash

£ Coordinates: N 4,082,430 E 456,482 a

: s| | Z <
S |3 | % | 3 i
= -lzal W W o E
< T O J | MATERIAL DESCRIPTION =
a E E g % % % MUDLINE ELEVATION: -26.4 m +/- (rel. Total Tip Resistance Net Tip Resistance Normalized Pore Pressure Parameter ;
4 WS> < (< 2 a, (MPa) Guner (MPa) BQ o
w Q20 o » o MLLW datum) 150 300 450 600 750 150 300 450 600 750 0.0 04 08 12 ©

27 R o K Silty Fine SAND (SM):looseto | Iy o oo L N o oo roo W .......... L L ] 5

8 e 4 [I1561c medium dense, very dark gray \ \ \ \ \ \ \ \ \ \

9 33 > [mPusH (N3). 3.0 \ \ \ \ \ | \ \ | \ \

0 -with a few shell fragments at | | | \ \ | \ \ 3

T . 1.5m | | | | |

2 5 -with clay laminae and lenses, | | | |

3 6 3 HmPUSH 2.0m to 3.0m ‘ ‘ ‘ ‘

4 ; 4 [ PUSH -with pockets of organic mattersz.4m) | |

5 [ [

6

7

8

9

12 [T 30/46¢

13 [MM1761c | _sjlty clay layer, 32.3m to 32.9n#29m

14 [M24/56c | _medium grained, with many
gravel pieces and shell
fragments, at 36.0m

15 FH2141c | _with a few cemented nodules
(pieces of sandstone), 39.6m to
47.5m

-with a few shell fragments,
16 HE3081e | 45 7m to 47.5m
-medium sand, 43.3m to 47.5m

AONONONONNENNN

17 EH30/51c 47.5m
Lean CLAY (CL): very stiff to
hard, gray (N5).
-sandy, 47.6m to 55.2m
18 MI30/6c | _with few shell fragments, 50.6m
19 [PUSH to 69.8m

-greenish gray below 51.5m

20 IHIPUSH | _with sand partings, 55.2m to
21 30/30c 69.8m

-with sand seams and cemented
nodules (piece of sandstone) at

2o [II PUSH 56.1m

23 [ 25/61c
24 [MPUSH | _with gas blisters, 64.6m to
69.8m

25 [ PUSH
26 % PUSH 69.8m

72.8
|| 27 [M30M6c Sty Fine SAND (SM): medium
] dense to dense, greenish gray
(10GY5/1), with many shell

T 28 mmm204ec fragments.

't 20 mmasetc

82.3m

Lean CLAY (CL): very stiff to
30 PUSH hard, greenish gray (10GY5/1).
31 %pus“ -with sand partings at 84.1m

32 PUSH
33 [ PUSH
gg ig:: -with sand partings and laminae
and many shell fragments at
91.7m
-with a few shell fragments,
36 PUSH 92.4m to 96.6m 96.6m
37 %PUSH -wétzh a few sand pockets at
.7m

-expansive, with gas blisters,
96.9m to 102.1m

38 %PUSH -with a few shell fragments,

39 [ PUSH 100.6m to 102.1m 102.1m

40 %PUSH
41 PUSH

42 PUSH .
-with a few sand pockets and a
43 %PUSH few shell fragments at 110.0m
-with many sand partings and
laminae and many shells and
shell fragments at 363" at
110.6m

TD =112.7m

121

e log ond dta presented ar & simolfcaton CONE PENETRATION TEST RESULTS ‘l'ilﬁ“ﬂ

iEL"d‘?t'fSﬁSﬁn‘Zg et at ather 1catens and wit BORING BH-T2B
the passage of time. . . .
For symbol identification, refer to Key to Terms Dom nion VOWTAP GeoteCh n |Ca| S u I’Vey

& Symbols Used on Logs.

Offshore Virginia

CPT METRIC-SCALED COLUMNS (QTNET-Q-BQ) N:\PROJECTS\04 201404 8114 0004 VOWTAP GEOTECH\EXPLORATIONS\GINT\2014\VOWTAP FB14B.GPJ 9/15/14 09:29 a
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PROJECT NO:  04.81140004 START DATE: 7/18/2014 DRILLER: FMMG

PUSH Fat CLAY (CH): firm to very stiff, dark gray
N4

-with a few sand pockets and a few shell
fragments, 11.6m to 16.5m

7 %PUSH 16.5m

8 PUSH -with many shell fragments at 17.1m

BORING: BH-T2B COMPLETION DATE:  7/19/2014 DRILLING METHOD:  Mud Rotary Wash
£ — Coordinates: N 4,082,430 E 456,482
- 5 Z
=2 o
S g2, 2| 3 a 5
: - o) léJ Iél ; MATERIAL DESCRIPTION ‘ S‘HEAR‘WAV‘EVEL‘OCI'I"Y(nvs‘ec) ‘ ‘ ‘SHEARN:ODULUS‘(MPa) ‘ ‘
o EIH2 £ & 3 | MUDLINE ELEVATION: -26.4 m +/- (rel. MLLW datum) L A A A T
| w <> < |< P ) O COMPRESSION WAVE VELOCITY (misec) O YOUNG'S MODULUS (MPa) BULK MODULUS(MPa) POISSON'S RATIO
w Q|20 ® o o 600 1200 1,800 _ 2400 100 200 300 400 500 350 450 550 650 020 030 040 050
IR | £ Silty Fine SAND (SM): loose to medium | | [ 1T T 1 141 ! ! ! ! !
8 e 1 [mm1set1c dense, very dark gray (N3). [ I O
9 3 > [mPUSH -with a few shell fragments at 1.5m 2.0 [ T U N
0 M -with clay laminae and lenses, 2.0m to 3.0m [
1 -with pockets of organic matters and H2S odor L
2 2 at2.7m Lol
3 7 3 [ PUSH Sandy Fat CLAY (CH): firm to very stiff, dark L
4 8 4 [EJPUSH gray (N4). 7em ]
5 -with shell fragments, 6.1m to 7.6m b
6 -with a sand seam at 7.6m T
7
PUsH . P I | i | O IREC PP P b YUY PR
8 5 % -with sand laminae and lenses at 11.0m 7164 j } } 3
0 Pl
(.
[
[
I
\

9 %zg:: -with many silt pockets and partings at 20.7m | T

M o

24.7m

11 [[mM1961c | Clayey Fine SAND (SC): medium dense to 25.6m ol
dense, gray (N5).

-with a few shell fragments, 24.7m to 25.6m ol

12 [T 30/46¢ o 1O

13 [M17/81c | _gjlty clay layer, 32.3m to 32.9m szom | B 1 O

14 [IM24/56c | _medium grained, with many gravel pieces
and shell fragments, at 36.0m

5
o

AONONONONNENNN

15 FR2141c | _with a few cemented nodules (pieces of
sandstone), 39.6m to 47.5m

-with a few shell fragments, 42.7m to 47.5m
16 {305t -medium sand, 43.3m to 47.5m

17 EH30/51c 47.5m
Lean CLAY (CL): very stiff to hard, gray (N5).
-sandy, 47.6m to 55.2m Q
Q
18 M30M6c | _yjith few shell fragments, 50.6m to 69.8m O
19 [ PUSH -greenish gray below 51.5m Y = T [ Q .............
9
55.2m ‘ ‘
20 [HIPUSH | _with sand partings, 55.2m to 69.8m o
21 [#H3080c | _yith sand seams and cemented nodules e
(piece of sandstone) at 56.1m I
\
22 [ PUSH |
\
\
.. [0 [ A )O‘ .............
23 [II25/61c M- O
24 EIPUSH | _with gas blisters, 64.6m to 69.8m S = R EEETEEEE 1
. B T ’O‘
e e [8‘ .
25 [ PUSH ]
26 %PUSH 69.8m 1O
\
)
72.8m |

|| 27 [M30M6c Sty Fine SAND (SM): medium dense to
] dense, greenish gray (10GY5/1), with many
shell fragments.

V.| 28 mm206c

T 29 mmesetc
. 82.3m
Lean CLAY (CL): very stiff to hard, greenish 3
30 PUSH gray (10GY5/1 ) |
31 %pus“ -with sand partings at 84.1m ‘
\
= 1 o
32 [IPUSH N QL

33 [ PUSH

PUSH . . .
gg PUSH -with sand partings and laminae and many

shell fragments at 91.7m
-with a few shell fragments, 92.4m to 96.6m
-with a few sand pockets at 92.7m

- %PUSH woonl | O
37 [ PUSH -expansive, with gas blisters, 96.9m to 102.1m = }
.......... ro‘
I~ S e
38 %PUSH -with a few shell fragments, 100.6m to 102.1m 1ol
39 PUSH 102.1m 1551
fe)
\8\
40 PUSH O]
& Erusn o)
o1
B S D I
2:23 %ﬁﬂ:ﬂ -with a few sand pockets and a few shell

fragments at 110.0m
-with many sand partings and laminae and
_\ many shells and shell fragments at 363" at
110.6m

TD =112.7m

121

sampling at the sample location. Subsurface
{:r?:gg:::grs?flg:‘f:r at other locations and with BORI N G BH 'T2 B
85y mbols Used on Loge. o v teTeme Dominion VOWTAP Geotechnical Survey

S sl condior xcountared o o LOG OF BORING AND SUSPENSION LOGGING DATA —lilnnl:l

NEARSHORE S-WAVE METRIC-SCALED COLUMNS  C:\USERS\DAWOODH\DESKTOP\VOWTAP FB14B.GPJ 9/10/14 03:32p
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PROJECT NO:  04.81140004 START DATE: 7/11/2014 DRILLER: FMMG
BORING: NB-1 COMPLETION DATE:  7/11/2014 DRILLING METHOD:  Mud Rotary Wash
£ , | Coordinates: N4,074.817m E 414,026m ?
- O 4 NAD 1983, UTM Zone 18 North, Meters ) ) ) ) ) ) ) ) §
g e 2. Z |y 8 T T T T T T T T x
- —_—— o w
E o rlzo 44 © MATERIAL DESCRIPTION D TERTSIRAD — — = IRECO RV = E
< wm o o ; 2 1 \ | | | | | F4
o E FHERER: pef 40 50 60 70 KSF 20 0 0 8.0 =
- wig> % g 2 ELEVATION: -3.7 m +/- (rel. MLLW datum) NI o SUBI:I'ESRGED UNIT v:ileu'r o KPa - solL UNDZR;ADINED SHEAR3 :‘;I'RENGTH w0 5
> T 1 1324" 1 Silty Fine SAND (SM): loose to medium dense, dark gray } ° } } - } } 7‘ } }
[ ] N4).
F ] -with a few shell fragments at 0.0m \ \ \ \ \ \ \ \
r 19 -with clay partings at 0.4m | [ oo [ oo [ 1 EERRERTRTRRS oo [ oo [
F-5 ] | | | \ \ \ \ \
[ 1 2 15/24" | | IO \ \ \ \ \
r 2+ M -with many clay laminae and lenses at 1.8m l-® | e} | [ | [ |
e ] -with shell fragments at 2.1m \ \ \ \ \ \ \ \
r - \ \ \ \ \ \ \ \
i 3 , O O } ............ ‘\ ............ }...h ...... ‘\ ........................ } ............ ‘\ ............ } ............ ‘\ ............
-7 E . ® O
L ] M -with clay lenses and seams at 3.4m \ \ \ \ [ [ [ [
[ 4] \ \ \ \ \ \ \ \
[ i \ \ \ \ \ \ \ \
[ 1 \ \ \ \ \ \ \ \
i ] 4 3022 | = | | | |
i 51 . | O | r | r
r-9 B \ \ \ \ \ \ \ \
[ ] \ \ \ \ \ \ \ |
-~ S Pt 1 ‘ ............ ) ............ ‘ ............ ) ........................ ‘ ............ ) ............ ‘ ............ ) ............
10 16i24" | _with clay laminae and lenses, 6.1m to 10.7m | @ | 014 | | | | |
[ \ \ \ \ \ \ \ \
3 \ | \ | \ | \ |
| | | | | | | |
: /4 _ \ \ = \ \ \ \ \
i with clay seams at7.9m | [ PR FRREEE To | [ SRR FRRREEE SRR FRRREEE
12 | | | | | | | |
r \ \ \ \ \ \ \ \
i e B R o IR o REEISRIRIRY [ FESSRORS o IRERRR o IRERRR
13 14 . \ Iy \ \ \ \ \
r -with shell fragments at 9.4m | [ ] | | | | | | |
[ \ | \ | \ | \ |
14 \ \ \ \ \ \ \ \
B 10.7m
r 12124 Clayey SAND (SC): loose to medium dense, dark gray } l } o l } l } l
i (Nay o OE D MR ERTSE, BERAE o o ol Rl S R S R
15
r \ \ \ \ \ \ \ \
[ | | | \ \ \ \ \
6 102¢" | Sjlty SAND (SM). | | 0 | | | | |
[ -with a few shell fragments, 12.2m to 16.8m ‘ ) ‘ @) ‘ ‘ ‘ ‘ ‘ ‘
[ \ [ \ [ \ [ \ [
17 \ \ \ \ \ \ \ \
r 26/24" \ \ \ \ \ \ \ \
: ........................ ’ ............ ‘ ........ D .......................... ‘ ............ ’ ............ ‘ ............ ’ ............
18 * \ \ C# \ \ \ \
[ \ \ \ \ \ \ \ \
r \ | \ | \ | \ |
[19 13/24" | | | \ \ \ \ \
[ -with a piece of sandstone at 15.5m + l } . Ol } l } l
I .
L 16.8m
[ 2324" [ Poorly graded Fine SAND (SP): medium dense to dense, | |............ Lo Lo Lo ST I F Lo Lo Lo Lo
[.21 dark gray (N4), with many clay partings and laminae. } ° } o) } } } } } }
- \ \ \ \ \ \ \ \
[ \ I \ I \ I \ I
22 29/24" \ \ \ \ \ \ \ \
| RIS I S .
[ \ \ \ \ \ \ \ \
r \ \ \ \ \ \ \ \
A 004" | 1O B . FUUURRRRN I FRRRRRRR Lo Lo Lo Lo
[ o4 -with clay lenses at 20.1m } } } } } } } }
L \ \ \ \ \ \ \ \
r \ \ \ \ \ \ \ \
L. 21.3m
25 PUSH Fat CLAY with sand (CH): stiff to very stiff, dark greenish | © O ® \ A % \ \ \
r gray (10Y4/1), expansive, with gas bliseters, and with \ \ \ \ \ \ \
i silt and sand partings. e [ | [ R I EREEEE [ | [ |
-26 \ \ \ \ \ \ \ \
[ \ \ \ \ \ \ \
i PUSH e \ : ¢® : \ :
F-27 \ \ \ \ 3y L 4 \ \
[ \ \ \ \ \ \ \ \
F \ | \ | \ | \ |
[ \ \ \ \ \ \ \ \
28
L PUSH 24.5m
[ K Poorly graded Fine SAND (SP). ! E(a D Ol ! ! ! ! !
F TD=24.7m | | -c:ooooonn Lo Lo Lo Lo Lo Lo Lo Lo
r \ \ \ \ \ \ \ \
29
L \ \ \ \ \ \ \ \
r \ \ \ \ \ \ \ \
[ \ [ \ [ \ [ \ [
30 \ \ \ \ \ \ \ \
8 \ \ \ \ \ \ \ \
: 1T e ‘ ............ ’ ............ ‘ ............ ’ ........................ ‘ ............ ’ ............ ‘ ............ ’ ............
F-31 ] | | | \ \ \ \ \
[ 1 \ \ \ \ \ \ \ \
i - A O [ [ [ [ N DA [ [ [ [
[30 1 \ \ \ \ \ \ \ \
r B \ \ \ \ \ \ \ \
[ 2] \ \ \ \ \ \ \ \
- ) e e
N N O B I— B IR I I T I T
H ] \ [ \ [ \ [ \ [
34 1 | | | | | | | |
r i \ \ \ \ \ \ \ \
L 311 \ I \ I \ I \ I
r-35 B \ \ \ \ \ \ \ \
[ ] | | | \ \ \ \ \
r 32| \ | \ | \ | \ |
+-36 1 \ \ \ \ \ \ \ \
r f \ \ \ \ \ \ \ \
i S e Lo R Lo RSSO NN O Lo Lo, Lo Lo,
[ b \ \ \ \ \ \ \ \
il ] \ \ \ \ \ \ \ \
[ 7 | | | | | | | |
I 7 \ \ \ \ \ \ \ \
[-38 1 | | | | | | | |
r B \ \ \ \ \ \ \ \
[ 357 \ I \ I \ I \ |
-39 B \ \ \ \ \ \ \ \
L ] \ \ \ \ \ \ \ \
: 361 ||| ‘ ............ ) ............ ‘ ............ ) ........................ ‘ ............ ) ............ ‘ ............ ) ............
+-40 1 \ \ \ \ \ \ \ \
Th log s preserod ars s st LOG OF BORING AND TEST RESULTS GRO
Sonoms may et ot tocatons and with
the passage o¥time. BORI NG N B'1
e eion refer to Key to Terms Dominion VOWTAP Geotechnical Survey
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PROJECT NO:  04.81140004 START DATE: 7/12/2014 DRILLER: FMMG
BORING: NB-3 COMPLETION DATE:  7/12/2014 DRILLING METHOD:  Mud Rotary Wash
£ Coordinates: N 4,074,909m E 414,230m j
- O 'E NAD 1983, UTM Zone 18 North, Meters ) ) ) ) ) ) | | §

g e 1 Z |y 8 T T T T T T T T x
= < o o L
g I E§ 33 2 MATERIAL DESCRIPTION e e ‘ ‘ ‘ ‘ e
o E E s =[S B pet 40 5 60 70 KSF ‘ 40 6.0 ‘ E
@ 8|55 & |3 @ | ELEVATION: -6.1 m /- (rel. MLLW datum) e s e ke S o k1

F I 1 28" Silty Fine SAND (SM): loose to medium dense, gray (N5). \ ] \ \ \ il ‘ ‘

L 1 -dark at mudline at 0.0m | e | ol \ \ \ \ \

L, ] -with very soft, high plasticity clay seams, 0.1m to 3.7m \ \ \ \ \ \ \ \

: 1 B 5 3 1 N N SRUPIR PP ‘ ............ ’ ............ ‘ ............ ’ ........................ ‘ ............ ’ ............ ‘ ............ ’ ............

: ] \ \ - \ \ \ \ \

L ] 25/24" \ o \ ° \ \ \ \ \ \

8 1 \ | \ | \ | \ |

r 1 \ \ \ \ \ \ \ \

L 1 \ \ \ \ \ \ \ \

= AL [ E L [ A P Lo Lo Lo Lo

[ T 30120" | _with shell fragments, 3.0m to 12.8m \ .O [#] o | © \ \ \ \ \

r 1 \ \ \ \ \ \ \ \

[10 ] \ \ \ \ \ \ \ \

r 1 \ \ \ \ \ \ \ \

L 1 \ \ \ \ \ \ \ \

o ] 2024 | _with clay partings and laminae, 4.6m to 5.2m | \ - q] \ \ \ \ \

L \ ® | O I \ I \ I

r \ \ \ \ \ \ \ \

H \ \ \ \ \ \ \ \

:—12 I B KRR ‘ ............ ) ............ ‘ ............ ) ........................ ‘ ............ ) ............ ‘ ............ ) ............

[ PUSH -with clay lenses, 6.1m to 6.4m | | P | | \ \ \

r -dark greenish gray (10Y4/1) at 6.1m | o | O | \ \ \ \ [

13 \ ! \ ! ! ! ! |

L \ \ \ \ \ \ \ \

r 10/24" \ \ \ \ \ \ \ \

s 1€ 1 A PO Lo LB Lo Lo Lo Lo Lo

r S A & \ | \ | \

F \ \ \ \ \ \ \ \

TN Y 0 N P L L L SR N L L L L

| A A

[ -with clay partings and laminae, and pockets of organic | @ | g | | | | |

16 matter, at 9.4m | | | | | | | |

r \ \ \ \ \ \ \ \

war | wintowsnelragments, o7mw 2am || S R R | S

r [ J O

L \ \ \ \ \ \ \ \

r \ \ \ \ \ \ \ \

18 \ \ \ \ \ \ \ \

| L s T

[ -with clay pockets at 12.5m |® | | o | | | |

H-19

F \ [ \ [ \ [ \ [

L s \ \ \ \ \ \ \ \

20 2024" [ Clayey SAND (SC): loose fo medium dense, gray (N5), | | .. . S A o FESS I A A A A

; with shell fragments. ‘b | o | | | |

[ \ \ \ \ \ \ \ \

21 \ | \ | \ | \ |

[ 15124" | _with clay partings, laminae and lenses, 15.2m to 17.4m ! ! 5] ! ! ! ! !

[ -with a seam of fine to medium sand at 15.5m } ® l ‘O l } l } l

2ol T L TR A FRRREESSIEES B R A TR A TR

r \ \ \ \ \ \ \ \

2 wea | o ol I N I — I —

r \ ® SR \ 0 \ \ \ \

L \ \ \ \ \ \ \ \

- -

L 18.3m

r 3024" Fat CLAY (CH): stiff to very stiff, dark greenish gray | ° | | | | | |

s (10Y4/1), expansive, with sand partings. }o O : o} : A }@ : } :

- \ \ \ \ \ \ \ \

L \ \ \ \ \ \ \ \

[26 PUSH | Lo Y Lo Lo L@l Lo Lo

r B LA | o | | |

; . \ \ \ \ \ \ \ \

F-27 Poorly graded Fine to Medium SAND (SP): dense to very \ \ \ \ \ \ \ \

r dense, gray (N5). \ \ \ \ \ \ \ \

L 30/18" -with clay partings, 20.8m to 23.5m \ ° I O ‘O \ \ \ \ \

[ \ \ \ \ \ \ \ \

28 el [ [ RSP [ | [ [ RSP [ RSP

L \ \ \ \ \ \ \ \

oo s01 \ \ \ \ \ \ \ \

[ " \ | \ | \ | \ |

i @ | o | | | |

L \ \ \ \ \ \ \ \

r-30 \ | \ | \ | \ |

L \ \ \ \ \ \ \ \

r 3012" | _with clay pockets and a few shell fragments at 24.4m | @ \ d \ \ \ \

H-31 -medium sand, 24.4m to 29.0m || Lo Lo Lo Lo Lo Lo Lo Lo

r \ \ \ \ \ \ \ \

H \ \ \ \ \ \ \ \

[ \ \ \ \ \ \ \ \

H-32 "

- 30/18 ‘e { Ho | { | {

L \ \ \ \ \ \ \ \

[a3 \ \ \ \ \ \ \ \

7' ............ ‘ ............ ’ ............ ‘ ............ ’ ........................ ‘ ............ ’ ............ ‘ ............ ’ ............

| « 0 I

B3 el Lo Lo Lo TR B PR Lo Lo Lo Lo

F \ \ \ \ \ \ \ \

r \ \ \ \ \ \ \ \

35 O | | | | | | | |

r -with laminae and lenses of clay at 29.0m } ° } O }O } } } } }

T et N IO } ............ } ............ } ............ } ........................ } ............ } ............ } ............ } ............

L 12"

L 1 sonz -medium sand at 30.3m \. \ \ = \ \ \ \ \

r 1 \ \ \ \ \ \ \ \

3T a1y \ | \ | \ | \ |

r 1 \ \ \ \ \ \ \ \

L ] \ \ \ \ \ \ \ \

[-38 32 \ | \ | \ | \ |

F ] \ \ \ \ \ \ \ \

L 1 \ \ \ \ \ \ \ \

S e Lo Lo, Lo (RURPRRROS I IO L I L I

L 1 \ \ \ \ \ \ \ \

r ] \ \ \ \ \ \ \ \

[40 ] \ \ \ \ \ \ \ \

; 7 \ \ \ \ \ \ \ \

L ] \ \ \ \ \ \ \ \

r 1 \ \ \ \ \ \ \ \

I \ | \ | \ | \ |

L 1 \ \ \ \ \ \ \ \

r ] \ \ \ \ \ \ \ \

:-42 361 ||| ‘ ............ ) ............ ‘ ............ ) ........................ ‘ ............ ) ............ ‘ ............ ) ............

r ] \ \ \ \ \ \ \ \

The log and data presented are a simplification
of actual conditions encountered at the time of
sampling at the sample location. Subsurface
conditions may differ at other locations and with

the passage of time.

For symbol identification, refer to Key to Terms

& Symbols Used on Logs.

BORING NB-3

LOG OF BORING AND TEST RESULTS —l-iu;nn

Dominion VOWTAP Geotechnical Survey
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PROJECT NO:  04.81140004 START DATE: 7/11/2014 DRILLER: FMMG
BORING: NB-5 COMPLETION DATE:  7/11/2014 DRILLING METHOD:  Mud Rotary Wash
£ Coordinates: N 4,074,939m E 414,403m j
- O 'E NAD 1983, UTM Zone 18 North, Meters ) ) ) ) ) ) ) ) §

g £ 1 Z |y 8 T T T T T T T T x
= < - __ 5 w
: = E § ; EJ ; MATERIAL DESCRIPTION D TEZ‘SOTSIRQD w IRECO‘VERY( %) ‘ | | | | 'E
a E E E 5 E 9 pef 4‘0 SUBNSI‘gRGED UNIT W‘EIGHT 7‘0 Ksk 2‘.0 SOIL UNDR".AINED SHEAR ‘.SOTRENGTH ‘ E
o o|Sn| o (v @ ELEVATION: -7.6 m +/- (rel. MLLW datum) kNm® 79 04 1.0 kPa 100 200 300 400 O]

[ ' 1 1512471 Silty Fine SAND (SM): loose to medium dense, very dark \ \ m] \ \ il \ \

8 bluish gray (10B3/1). \ e | o | \ \ \ \ \

L -with shell fragments, 0.0m to 2.1m \ \ \ \ \ \ \ \

: 'Clayey, Oom to 06m ............ ‘ ............ ’ ............ ‘ ............ ’ ........................ ‘ ............ ’ ............ ‘ ............ ’ ............

+-9 \ \ \ \ \ \ \ \

[ 2724" | _with clay lenses, 1.5m to 3.7m \ \ ] \ \ \ \ \

B l @ | [0 | \ | \ |

C10 \ \ \ \ \ \ \ \

r \ \ \ \ \ \ \ \

[ L Lo [ Lo N A Lo [ Lo Lo

C a1 3020 \ \ O \ \ \ \ \

[ | ® \ | O \ \ \ \ \

r \ \ \ \ \ \ \ \

[ \ \ \ \ \ \ \ \

12 ) \ \ \ \ \ \ \ \

[ 25024 -with shell fragments and a seam of medium sand at \ \ \ \ \ \ \ \

: 4.6m _ v [ D : ® | r | |

[13 Clayey SAND (SC): loose to medium dense, very dark \ \ \ \ \ \ \ \

r bluish gray (10B3/1), possible sandy clay. | | | | | | \ \

[ -with shell fragments, 49mto158m || | T FUR oo P [RET oo [RET oo

r PUSH Clayey SAND (SC): very dark bluish gray (10B3/1). | [P | | | | | |

14 -with a few shell fragments at 6.2m | L | © | | | | | |

[ \ | \ | \ | \ |

T I T

i L O [ S e O I RSN I I I I I I

[ -with a few shell frgments at 7.9m | ® (Q \ [ \ [ \ [

-1 ! \ \ \ ! ! ! !

3 \ \ \ \ \ \ \ \

: ) . . ol o ERERR o REEISRIRIRY [ FESSRORS o IRERRR o IRERRR

47 10/24 Poorly graded Fine SAND (SP): very dark bluish gray | | O | | | | |

r (10B3/1), with a few shell frgments. | [ | o] | | | | |

r \ ) \ ) \ ) \ )

+-18 \ \ \ \ \ \ \ \

: g S A

7 | | ] | e S g Rl S R S R

19 Clayey Fine SAND (SC): very dark bluish gray (10B3/1), | | | | | | | |

L with a few shell fragments. | | | | | | | |

k . \ \ \ \ \ \ \ \

10/24

+-20

; R ]

[ \ [ \ [ \ ( \ [

21 \ \ \ \ \ \ \ \

F 18/24" \ \ \ O \ \ \ \ \

: ............ ‘ . ........ ’ ............ ‘ L O ...... ’ ........................ ‘ ............ ’ ............ ‘ ............ ’ ............

F-22 \ \ \ \ \ \ \ \

[ \ \ \ \ \ \ \ \

i \ | \ | \ | \ |

+-23 15124" | _seam of medium sand at 15.2m ! ! ! ! ! ! ! !

L -medium grains below 15.5m ! o oo ! ! ! ! !

: -sandy Fat CLAY s(CL), 15.7mto 15.8m | | } ............ ‘\ ............ } ............ ‘\ ........................ } ............ ‘\ ............ } ............ ‘\ ............

H-24

[ . \ \ \ \ \ \ \ \

[ PUSH Sandy Lean CLAY (CL): stiff to very stiff, gray (N5), with | |......... . Lo e S L ®.‘% .......... L S Lo

[ o5 many shell fragments. 17.4m | o ! o | | | | |

- Fat CLAY (CH): dark gray (N4). } } } } } } } }

[ \ | \ | \ ? \ I

26 25/24" [ | | | | | |

- -with sand partings at 18.6m } O: ° } : ®} : } :

(o7 \ \ \ \ \ \ \ \

r 108 \ \ \ \ \ \ \ \

L 30/20" Poorly graded Medium SAND (SP): medium dense to | |- [ Lo o \D ...................... o Lo o [

o8 dense, dark gray (N4). | @ \ lo \ \ \ \ \

H -with clay lenses, 19.8m to 20.1m \ \ \ \ \ \ \ \

r \ \ \ \ \ \ \ \

- \ \ \ \ \ \ \ \

28 3018" | _plack (N25), with clay partings, at 21.3m ° | | d \ \ \ \

F \ \ \ \ \ \ \ \

ool [ | [ R E I EREEEEE [ | [ |

F-30 \ \ \ \ \ \ \ \

[ \ \ \ \ \ \ \ \

r son2” l® } \ Ol 0l \ } \ }

[31 \ \ \ \ \ \ \ \

r \ \ \ \ \ \ \ \

[ \ | \ | \ | \ |

[ \ \ \ \ \ \ \ \

32 3012" | _with clay partings and a few shell fragments at 24.4m ® \ \ o | >>[]] \ \ \ \

5 A SOUUOPRRRI Lo Lo Lo Lo Lo Lo Lo Lo

F \ \ \ \ \ \ \ \

33 ! ! ! ! ! ! ! !

F . \ \ \ [ \ \ \ \

i 3012 ] { oo \ | \ |

34 \ \ \ \ \ \ \ \

[ \ \ \ \ \ \ \ \

: ............ ‘ ............ ’ ............ ‘ ............ ’ ........................ ‘ ............ ’ ............ ‘ ............ ’ ............

F-35 " \ \ \ \ \ \ \ \

F 3018 -silty, fine to medium, gray (N4) and grayish green | o | D\O | | | | |

r (5G4/2), at27.4m b, o b, FUUTTRIN I PO Lo Lo Lo Lo

[ \ \ \ \ \ \ \ \

% | | | | | | | |

[ " | \ \ [ \ \ \ \

C 30/20 -with a few shell frgments at 29.0m [ ] | o @] | | | |

37 -fine to medium, gray (N4) and grayish green (5G4/2), | | | | | | | |

: N I SRR o R o IR I I RRTRR [ RRTRR [

38 3oz \ \ \ \ \ \ \ \

I \ \ \ \ \ \ \ \

[ \ ? \ ? \ ? \ ?

+-39 \ \ \ \ \ \ \ \

[ \ \ \ \ \ \ \ \

B \ | \ | \ | \ |

[0 \ \ \ \ \ \ \ \

r \ \ \ \ \ \ \ \

L] Lo Lo Lo N A Lo Lo Lo Lo

r \ \ \ \ \ \ \ \

41 ! ! ! ! ! ! ! !

r \ \ \ \ \ \ \ \

I 7 \ \ \ \ \ \ \ \

[42 ] \ \ \ \ \ \ \ \

H 1 \ \ \ \ \ \ \ \

[ 357 \ I \ I \ 7 \ I

+-43 1 \ \ \ \ \ \ \ \

[ ] \ \ \ \ \ \ \ \

L 361 ||| ‘ ............ ) ............ ‘ ............ ) ........................ ‘ ............ ) ............ ‘ ............ ) ............

[ a4 ] \ \ \ \ \ \ \ \

The log and data presented are a simplification
of actual conditions encountered at the time of

LOG OF BORING AND TEST RESULTS

sampling at the sample location. Subsurface
conditions may differ at other locations and with
the passage of time.

For symbol identification, refer to Key to Terms
& Symbols Used on Logs.

BORING NB-5
Dominion VOWTAP Geotechnical Survey
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PROJECT NO:  04.81140004 START DATE: 7/10/2014 DRILLER: FMMG

0¥:€2C ¥102/50/80

8-V 3dNold

BORING: NB-7 COMPLETION DATE:  7/10/2014 DRILLING METHOD:  Mud Rotary Wash
£ Coordinates: N 4,074,965m E 414,554m j
- : 'E NAD 1983, UTM Zone 18 North, Meters §
Z 2% 3 : : : : : : : : >
2 < o __ o i}
5 Tz § g 'fi‘ ; MATERIAL DESCRIPTION e e ‘ ‘ ‘ ‘ E
e E E S| S| © pf 40 0 60 70 KSF ‘ 40 6.0 ‘ E
@ 8|55 & 3| @ | ELEVATION: -7.4 m /- (rel. MLLW datum) e s e ke S e e |G
F ' 1 1512871 Silty Fine SAND (SM): loose, dark bluish gray (10B4/1). \ \ \ \ \ il \ \
s -clayey at 0.0m | ® \ (e} \ \ \ \ \
L -with a few shell fragments, 0.0m to 0.6m \ \ \ \ \ \ \ \
R S N () FPPRPPPRPSS o [ o P e o [ o [
F \ \ \ \ \ \ \ \
-9 15124" | _with clay laminae and lenses at 1.5m IDe | (Ne) | | | | |
r \ | \ | \ | \ |
21m
L Clayey Fine SAND (SC): loose, dark bluish gray (10B4/1). \ \ \ \ \ \ \ \
r-10 \ \ \ \ \ \ \ \
[ 5 N FOUURRPROOS Lo Lo Lo [N B EURRR Lo Lo Lo Lo
- 14124 \ \ [ \ \ \ \ \
[11 | o | O | | | \ \ \
[ \ \ \ \ \ \ \ \
8 \ \ \ \ \ \ \ \
[ \ \ \ \ \ \ | |
12 10/24" -with a few shell fragments, 4.6m to 12.8m [ [ o | [ [ [ [ [
[ \ ® O I \ I \ I
r \ \ \ \ \ \ \ \
13 | | | | | | | |
i o | [ [ [ [ [ [ [ [
L \ \ \ \ \ \ \
14 | @ \ % \ \ \ \ \
F \ | \ | \ | \ |
[ \ \ \ \ \ \ \ \
I O I T
sl O
i | e Ol \ | \ | \
F 16 \ \ \ \ \ \ \ \
r \ \ \ \ \ \ \ \
7 e | e oo o oo TRIITIEETS [ PRSPPI oo o oo o
r \ \ ) \ \ \ \ \
17 ) @ \ | © \ \ \ \ \
r \ | \ | \ | \ |
F \ \ \ \ \ \ \ \
18 024" \ \ \ \ \ \ \ \
o [ A e I [ S N [ | [ [
i & & \ \ \ \ \
+-19 | | | | \ \ \ \
L \ \ \ \ \ \ \ \
[ 15/24" \ \ \ \ \ \ \ \
| el % ]
3 Sandy Lean CLAY (CL): firm to stiff, dark bluish gray ‘ | ‘ | ‘ | ‘ |
[ (10B4/1), with a few shell fragments. ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
2 14124 \ \ \ \ o | \ \ \
: ............ ‘ . . ....... ’ ............ EO ......... ’ ..................... ®‘ ............ ’ ............ ‘ ............ ’ ............
3 \ \ \ \ \ \ \ \
[22 | | | | | | | |
r \ | \ | \ | \ |
[ PUSH | | | \ \ \ \ \
2 e | o Ol o | | |
L o T Lo Lo Lo [ Lo Lo Lo [
r \ \ \ \ \ \ \ \
[ o4 | | | | \ \ \ \
L 16.8m
[ PUSH Fat CLAY (CH): with many sand laminae and lensesand | |............ Lo o I o Lo RIS I PR b Lo Lo Lo
i shell fragments. ‘ ‘ ‘ ‘ oA ‘ ‘ ‘
SR R
L 18.0m
F Clayey Fine SAND (SC): medium dense to dense, dark ‘ ' ‘ ' ‘ ' ‘ '
- 3022 | bivish gray (10B4/1). \ | 'H ‘ | | | |
[ -with a few shell fragments, 18.0m to 21.6m * \ \ 9 \ \ \ \
r -with C|ay and a few pieces of grave| at183m |l [ oo [ e [ oo [ oo
L | | | | \ \ \ \
27 \ \ \ | \ \ \ \
r 30/22" -fine to medium grained below198m |l ‘b ........... ‘\ ............ } ......... O‘D ....................... } ............ ‘\ ............ } ............ ‘\ ............
28 ! ! | | \ \ \ \
[ \ \ \ \ \ | | |
F \ \ \ % \ \ \ \
[ o9 30116" o \ \ \ \ | |
r \ \ \ \ \ \ \ \
2 £ e O R PEeer [ RSP [ | [ [ RSP [ RSP
r \ \ \ \ \ \ \ \
[-30 P \ \ o \ \ \ \
r 3018" | .with a few pieces of gravel, 22.9m to 24.7m | \ | \ | \ )
F \ \ \ \ \ \ \ \
-31 \ \ \ \ \ \ \ \
8 \ | \ | \ | \ |
i . \ ! \ ! \ \ \ \
F-32 3012 [ ] | | Ol \ \ \ \
<75 T A Lo Lo Lo Lo Lo Lo Lo Lo
r \ \ \ \ \ \ \ \
| | | | | | | |
B 30/1g” . { ot & | { | {
r \ \ \ \ \ \
3 \ \ \ \ \ \ \ \
: ............ ‘ ............ ’ ............ ‘ ............ ’ ........................ ‘ ............ ’ ............ ‘ ............ ’ ............
8 \ \ \ \ \ \ \ \
35 3o . \ o |- \ \ \ \
e 7 25 T e A Lo [ Lo [UEUTEN B SURRR Lo [ Lo [
[ \ \ \ \ \ \ \ \
+-36 \ \ \ \ \ \ \ \
[ . | | | | \ \ \ \
[ 3012 -with a few shell fragments at 29.0m |'® | | O ‘D | | | |
[37 | | | | \ \ \ \
L ol Lo b Lo RN I F Lo b Lo b
L 018" \ [ \ 5 [ \ [ \ [
28 ® \ \ \ \ \ \ \
3 \ \ \ \ \ \ \ \
[ \ I \ I \ I | |
r \ \ \ \ \ \ \ \
-39 | | | | | | | |
r \ | \ | \ | \ |
[ | | | | \ \ \ \
[-40 \ \ \ \ \ \ \ \
e 1 N Lo Lo Lo Lo Lo Lo Lo Lo
r \ \ \ \ \ \ \ \
F-41 \ \ \ \ \ \ \ \
r | | | | | | | |
F i \ \ \ \ \ \ \ \
) ] \ \ \ \ \ | | |
r B \ \ \ \ \ \ \ \
[ 357 \ I \ I \ | | |
r B \ \ \ \ \ \ \ \
43 1 \ \ | | | | | |
: 361 ||| ‘ ............ ) ............ ‘ ............ ) ........................ ‘ ............ ) ............ ‘ ............ ) ............
L ] \ \ \ \ \ \ \ \

The log and data presented are a simplification
of actual conditions encountered at the time of
sampling at the sample location. Subsurface
conditions may differ at other locations and with
the passage of time.

For symbol identification, refer to Key to Terms
& Symbols Used on Logs.

BORING NB-7
Dominion VOWTAP Geotechnical Survey

LOG OF BORING AND TEST RESULTS
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PROJECT NO:  04.81140004 START DATE: 7/10/2014 DRILLER: FMMG
BORING: NB-9 COMPLETION DATE:  7/10/2014 DRILLING METHOD:  Mud Rotary Wash
£ Coordinates: N 4,074,991m E 414,691m j
- O 'E NAD 1983, UTM Zone 18 North, Meters ) ) ) ) ) ) ) ) §

g e 1 Z |y 8 T T T T T T T T x
= < - __ o L
5 Il § 3 g S MATERIAL DESCRIPTION e e ‘ ‘ ‘ ‘ =
o E E s| s |S| 3 pef 40 50 0 70 KSF ‘ 40 6.0 ‘ E
@ B|5% & |3 @ | ELEVATION: -7.8 m+/- (rel. MLLW datum) e s e ke S e e |O|

8 Lo 107287 1 Poorly graded SAND (SP): greenish black (10Y2.5/1), 3 \ \ - \ \ [ T \ \

F I\ with shell fragments. \ \ \ \ \ \ \ \

[ Fat CLAY (CH): dark greenish gray (10G4/1), with \ \ \ \ \ \ \ \

L 1 partings Of Sand. ............ ‘ ............ ’ ............ ‘ ............ ’ ........................ ‘ ............ ’ ............ ‘ ............ ’ ............

i -sandy at 0.3m \ \ \ \ \ \ \ \

; 20124" o \ o | \ \ ® \ \ \

L Clayey SAND (SC): loose to medium dense, greenish \ @ | -0 | \ | \ |

r-10 black (10Y2.5/1), with parting of clay. \ \ \ \ \ \ \ \

[ \ \ \ \ \ \ \ \

[ N N PUPRURPRI Lo [ Lo N A Lo [ Lo Lo

F-11 25024 | ® I 5 I © \ \ \ \ \

r -with a few shell fragments at 3.4m \ \ \ \ \ \ \ \

F -greenish black (10Y25/1) clay seam at 3.7m \ \ \ \ \ \ \ \

A A

L 46m

[ 18/24" [ Silty Fine SAND (SM): loose to medium dense, greenish | | O | | | | | |

3 black (10Y2.5/1). [ e | © | | | | |

13 -with a few shell fragments, 4.6m to 8.2m | | | | | | | |

r \ \ \ \ \ \ \ \

L 5 B FRRTTROR oo oo oo [ I oo oo oo oo

14 15124 \ | O \ \ \ \ \

H \ ® | O \ \ \ \ \

[ \ | \ | \ | \ |

+-15 \ \ \ \ \ \ \ \

[ 10724 \ \ \ \ \ \ \ \

et e Lo LB Lo Lo Lo Lo Lo

16 [ O \ | \ | \

r \ \ \ \ \ \ \ \

[ \ \ \ \ \ \ \ \

[ ) . . ol o IREERRR o REEISRIRIRY [ FESSRORS o IRERRR o IRERRR

17 10/24 Poorly graded Fine SAND (SP): loose to medium dense, | | O | | | | | |

- greenish black (10Y25/1 ) ‘ [ ] | @ | | | | |

r -with shell fragments, 9.1m to 12.8m | | | | | | | |

|18 ! ! \ \ ! ! ! !

F " \ \ \ \ \ \ \ \

[ 15/24

R Pt 111 e U SUURRRRRR L O g Lo I Lo I

19 \ \ \ \ \ \ \ \

[ \ \ \ \ \ \ \ \

r \ \ \ \ \ \ \ \

=-20 13/24" ‘ ‘ O ‘ ‘ ‘ ‘ ‘ ‘

r \ \ \ \ \ \ \

i . * g \ \ \ \ \

[ \ ( \ ( \ ( \ [

! N | | | | | | | |

r 3024”1 Clayey Fine SAND (SC): medium dense to dense, very | | } ............ ‘, ............ o ‘, ........................ } ............ ‘, ............ } ............ ‘, ............

[0 dark greenish gray (10Y3/1). ‘ ® ‘ p ‘ ‘ ‘ ‘ ‘

r \ \ \ \ \ \ \ \

[ \ | \ | \ | \ |

[-23 33124" | .with a few shell fragments, 15.2m to 18.3m ! ! q ! ! ! ! !

- | o \ o \ \ \ \ \

L e T Lo Lo Lo N A Lo Lo Lo Lo

H-24 \ \ \ \ \ \ \ \

[ \ \ \ \ \ \ \ \

i L T N L Lo ol L L Lo L Lo

F-25 -with pockets of organic matter and clay partings at } ° } d‘D } } } } }

[ 17.1m

[ \ \ \ \ \ \ \ \

Fo6 5 am \ ? \ ? \ ? \ ?

- 20124"  Poorly graded Medium SAND with clay (SP-SC): medium \ ° \ O o \ \ \ \ \

r dense to dense, greenish gray (10Y5/1). \ \ \ \ \ \ \ \

[y -with parting of clay and shell fragments, 18.3m to 20.1m | |- oo ([FEEE oo [ oo [ oo [

[ ] \ \ \ \ \ \ \ \

- 1 \ \ \ \ \ \ \ \

i 30/18” , 200m | le.. ... . Lo oo b Lo Lo Lo Lo

(28 Poorly graded Coarse SAND (SP): greenish gray | | | | | | | |

: (10Y5/1). | | | | | | | |

r \ \ \ \ \ \ \ \

[ g \ \ \ \ \ \ \ \

" . [ J O

r 30112 -with many shell fragments at 21.3m \ \ \ \ \ \ \ \

[ \ \ \ \ \ \ \ \

S ! A [ | [ R E I EREEEEE [ | [ |

%0 \ \ \ \ \ \ \ \

[ i * \ \ CXP \ \ \ \

» 30/6 -medium grained, with quartz fragments, at 22.9m | \ \ | \ }

[ \ \ \ \ \ \ \ \

F \ \ \ \ \ \ \ \

[ \ | \ | \ | \ |

F-32 \ \ \ \ \ \ \ \

[ \ \ \ \ \ \ \ \

; o B I S A TR N B | B |

[33 -fine to medium grained, with seam of clay, at 25.0m \ \ \ \ \ \ \ \

r \ \ \ \ \ \ \ \

F \ \ \ \ \ \ \ \

[ \ [ \ [ \ [ \ [

i | | | | | | | |

[ \ \ \ \ \ \ \ \

. 10 ‘ ............ ’ ............ ‘ ............ ’ ........................ ‘ ............ ’ ............ ‘ ............ ’ ............

3% 1 ! ! ! ! ! ! ! !

r ] \ \ \ \ \ \ \ \

[ - A O [ oo [ RN A [ oo [ oo

[-36 ] \ \ \ \ \ \ \ \

[ 1 \ \ \ \ \ \ \ \

r i \ \ \ \ \ \ \ \

[ 29

+-37 ] \ \ \ \ \ \ \ \

[ ] \ \ \ \ \ \ \ \

H 201 \ \ \ \ \ \ \ \

[ 10 RRTRR [ RRTRR HRIEITIES (N RPN RRTRR [ RRTRR [

+-38

F ] \ \ \ \ \ \ \ \

[ ] \ \ \ \ \ \ \ \

r 317 \ ? \ ? \ ? \ ?

-39 1 \ \ \ \ | | ! !

r i \ \ \ \ \ \ \ \

[ 32- \ | \ | \ | \ |

[-40 ] \ \ \ \ \ \ \ \

I i \ \ \ \ \ \ \ \

[ T N P Lo Lo Lo N A Lo Lo Lo Lo

H-41 1 \ \ \ \ \ \ \ \

[ i \ \ \ \ \ \ \ \

r 1 \ \ \ \ \ \ \ \

[ 34

L2 ] \ \ \ \ \ \ \ \

r ] \ \ \ \ \ \ \ \

[ o5 \ \ \ \ \ \ \ \

[ ] \ 7 \ 7 \ 7 \ I

[ ] ! ! ! ! ! ! ! !

[ ] \ \ \ \ \ \ \ \

L 361 ||| ‘ ............ ) ............ ‘ ............ ) ........................ ‘ ............ ) ............ ‘ ............ ) ............

44 ] \ \ \ \ \ \ \ \

The log and data presented are a simplification
of actual conditions encountered at the time of
sampling at the sample location. Subsurface
conditions may differ at other locations and with

the passage of time.

For symbol identification, refer to Key to Terms

& Symbols Used on Logs.

BORING NB-9

LOG OF BORING AND TEST RESULTS —l-iu;nn

Dominion VOWTAP Geotechnical Survey
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PROJECT NO:  04.81140004 START DATE: 6/30/2014 DRILLER: FMMG
BORING: NB-11 COMPLETION DATE:  6/30/2014 DRILLING METHOD:  Mud Rotary Wash
£ Coordinates: N 4,075,015m E 414,827m j
- O 'E NAD 1983, UTM Zone 18 North, Meters ) ) ) ) ) ) ) ) §
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The log and data presented are a simplification
of actual conditions encountered at the time of

sampling at the sample location. Subsurface
conditions may differ at other locations and with
the passage of time.

For symbol identification, refer to Key to Terms
& Symbols Used on Logs.

BORING NB-11
Dominion VOWTAP Geotechnical Survey

LOG OF BORING AND TEST RESULTS
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location. Subsurface conditions may differ at other locations and with the passage of time.
COMPLETION DEPTH: 35.2m DRILLING METHOD: 114.3 mm dia. Mud Rotary Wash
DRILLING DATE: July 15, 2014 HAMMER TYPE: Automatic Trip

DRILLED BY: Fishburne Drilling Inc.
LOGGED BY: HD
RIG TYPE: CME 55

LOG OF BORING NO. B-1

FIGURE A-11

BORING LOG- LAND  N:\PROJECTS\04_2014\04_8114_0004_VOWTAP_GEOTECH\EXPLORATIONS\GINT\2014\VOWTAP_FB14B.GPJ 08/06/14 12:03 a
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Normalized Cone Resistance

1000

100

Effective s
Stress

10

0.1 1 10
Friction Ratio (%)

Zone Soil Behavior Type U.S.C.S.
1 Sensitive Fine-grained OL-CH
2 Organic Material OL-OH
3 Clay to Silty Clay CL-CH
4 Clayey Silt to Silty Clay | MH-CL
5 Silty Sand to Sandy Silt| SM-ML
6 Sand to Silty Sand SP-SM
7 Gravelly Sand to Sand | GP-SP
8 Sand to Clayey Sand SP-SC
9 Very Stiff Fine-grained*| CH-CL

*overconsolidated or cemented

SBT CORRELATION CHART
ROBERTSON, 1990

KEY TO CONE PENETRATION LOGS

Dominion VOWTAP Geotechnical Survey

Offshore Virginia

FIGURE B-1
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Qg SLEEVE FRICTION TOTAL TIP RESISTANCE, q; (MPa) NET TIP RESISTANCE, Gne (MPa) FRICTION RATIO (%) EXCESS PORE PRESSURE (MPa) PARAMETER, B, (MPa)
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SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

LOCATION: E: 416,221m, N: 4,075,014m (NAD83, UTM 18N)
MUDLINE EL.: -8.1m (MLLW

MUDLINE EL. REFERENCE:  Tetra Tech, 2013

COMPLETION DEPTH: 4.8m (MLLW)

TEST DATE: 7/1/2014 LOG OF CPT C-1
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

FIGURE B-2
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LOCATION: E:417,611m, N: 4,075,150m (NAD83, UTM 18N) SOIL BEHAVIOR TYPE: Robertson, 1990
MUDLINE EL.: -9.2m (MLLW) CONE AREA RATIO: 0.50
MUDLINE EL. REFERENCE: Tetra Tech, 2013 UNIT WEIGHT: 18 kN/m?®
COMPLETION DEPTH: 4.4m (MLLW) PERFORMED BY: FAOL
TEST DATE: 7/1/2014 LOG OF CPT C-2 REVIEWED BY: M. Mekkawy

Dominion VOWTAP Geotechnical Survey
Offshore Virginia

FIGURE B-3
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SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

LOCATION: E: 417,611m, N: 4,075,150m (NAD83, UTM 18N)
MUDLINE EL.: -9.1m (MLLW

MUDLINE EL. REFERENCE:  Tetra Tech, 2013

COMPLETION DEPTH: 2.9m (MLLW)

TEST DATE: 7/1/2014 LOG OF CPT C-2A
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

FIGURE B-4
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SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

LOCATION: E: 420,162m, N: 4,075,204m (NAD83, UTM 18N)
MUDLINE EL.: -9.7m (MLLW

MUDLINE EL. REFERENCE:  Tetra Tech, 2013

COMPLETION DEPTH: 4.5m (MLLW)

TEST DATE: 6/30/2014 LOG OF CPT C-3
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

FIGURE B-5
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SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

LOCATION: E: 421,144m, N: 4,075,166m (NAD83, UTM 18N)
MUDLINE EL.: -12.6m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 2.4m (MLLW)

TEST DATE: 6/30/2014 LOG OF CPT C-4
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

FIGURE B-6
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SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

LOCATION: E: 421,147m, N: 4,075,166m (NAD83, UTM 18N)
MUDLINE EL.: -12.6m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 3.5m (MLLW)

TEST DATE: 6/30/2014 LOG OF CPT C-4A
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

FIGURE B-7
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TOTAL DEPTH:
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SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

LOCATION: E: 421,869m, N: 4,075,182m (NAD83, UTM 18N)
MUDLINE EL.: -12.1m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 3.4m (MLLW)

TEST DATE: 6/30/2014 LOG OF CPT C-5
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

FIGURE B-8
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TOTAL DERTH: B6m 1777177 meRRRS -
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SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

LOCATION: E: 422,904m, N: 4,075,083m (NAD83, UTM 18N)
MUDLINE EL.: -15:1m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 5.6m (MLLW)

TEST DATE: 6/30/2014 LOG OF CPT C-6
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

FIGURE B-9
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LOCATION: E:422,907m, N: 4,075,084m (NAD83, UTM 18N)
MUDLINE EL.: -15.1m MLLW%_

MUDLINE EL. REFERENCE: Tetra Tech, 2013
COMPLETION DEPTH: 2.7m (MLLW)

TEST DATE: 6/30/2014

LOG OF CPT C-6A

Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-10
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LOCATION: E:424,025m, N: 4,074,822m (NAD83, UTM 18N) SOIL BEHAVIOR TYPE: Robertson, 1990
MUDLINE EL.: -15.8m MLLW%_ CONE AREA RATIO: 0.50
MUDLINE EL. REFERENCE: Tetra Tech, 2013 UNIT WEIGHT: 18 kN/m?®
COMPLETION DEPTH: 5.0m (MLLW) PERFORMED BY: FAOL
TEST DATE: 6/29/2014 LOG OF CPT C-7 REVIEWED BY: M. Mekkawy

Dominion VOWTAP Geotechnical Survey

Offshore Virginia FIGURE B-11
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LOCATION: E:424,617m, N: 4,074,696m (NAD83, UTM 18N) SOIL BEHAVIOR TYPE: Robertson, 1990

MUDLINE EL: 151m (MLLW) CONE AREA RATIO: 0.50
MUDLINE EL. REFERENGE: Tetra Tech, 2013 UNIT WEIGHT: 18 kN/m?
COMPLETION DEPTH: 5.7m (MLLW) PERFORMED BY: FAOL
TEST DATE: 7/1/2014 LOG OF CPT C-8 REVIEWED BY: M. Mekkawy

Dominion VOWTAP Geotechnical Survey

Offshore Virginia FIGURE B-12
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LOCATION: E:425,612m, N: 4,074,471m (NAD83, UTM 18N) SOIL BEHAVIOR TYPE: Robertson, 1990
MUDLINE EL.: -15.8m MLLW_%_ CONE AREA RATIO: 0.50
MUDLINE EL. REFERENCE: Tetra Tech, 2013 UNIT WEIGHT: 18 kN/m?
COMPLETION DEPTH: 4.2m (MLLW) PERFORMED BY: FAOL
TEST DATE: 7/1/2014 LOG OF CPT C-9 REVIEWED BY: M. Mekkawy

Dominion VOWTAP Geotechnical Survey

Offshore Virginia FIGURE B-13
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LOCATION: E:425,611m, N: 4,074,471m (NAD83, UTM 18N) SOIL BEHAVIOR TYPE: Robertson, 1990

MUDLINE EL.: -15.8m (MLLW CONE AREA RATIO: 0.50
MUDLINE EL. REFERENGE: Tetra Tech, 2013 UNIT WEIGHT: 18 kN/m?
COMPLETION DEPTH: 4.Tm (MLLW) PERFORMED BY: FAOL
TEST DATE: 7/1/2014 LOG OF CPT C-9A REVIEWED BY: M. Mekkawy

Dominion VOWTAP Geotechnical Survey

Offshore Virginia FIGURE B-14
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LOCATION: E: 426,995m, N: 4,074,142m (NAD83, UTM 18N)
MUDLINE EL.: -15.9m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 4.3m (MLLW)

TEST DATE: 6/30/2014 LOG OF CPT C-10
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-15
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TOTAL DEPTH: 3.6 m.
_20 H H
21
22

MUDLINE EL.: -16.2m MLLW%_

MUDLINE EL. REFERENCE: Tetra Tech, 2013
COMPLETION DEPTH: 3.6m (MLLW)
TEST DATE: 6/30/2014

LOCATION: E:428,079m, N: 4,074,007m (NAD83, UTM 18N)

SOIL BEHAVIOR TYPE: Robertson, 1990

CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

LOG OF CPT C-11 REVIEWED BY: M. Mekkawy
Dominion VOWTAP Geotechnical Survey

Offshore Virginia FIGURE B-16
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LOCATION: E: 429,946m, N: 4,073,888m (NAD83, UTM 18N)
MUDLINE EL.: -18.9m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 2.3m (MLLW)

TEST DATE: 6/30/2014 LOG OF CPT C-12
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-17
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LOCATION: E: 429,949m, N: 4,073,887m (NAD83, UTM 18N)
MUDLINE EL.: -18.9m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 2.5m (MLLW)

TEST DATE: 6/30/2014 LOG OF CPT C-12A
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-18
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LOCATION: E: 431,259m, N: 4,073,821m (NAD83, UTM 18N) SOIL BEHAVIOR TYPE: Robertson, 1990
MUDLINE EL.: -18.6m MLLW%_ CONE AREA RATIO: 0.50
MUDLINE EL. REFERENCE: Tetra Tech, 2013 UNIT WEIGHT: 18 kN/m?®
COMPLETION DEPTH: 2.3m (MLLW) PERFORMED BY: FAOL
TEST DATE: 7/1/2014 LOG OF CPT C-13 REVIEWED BY: M. Mekkawy

Dominion VOWTAP Geotechnical Survey

Offshore Virginia FIGURE B-19
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LOCATION: E: 431,261m, N: 4,073,820m (NAD83, UTM 18N)
MUDLINE EL.: -18.8m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 1.2m (MLLW)

TEST DATE: 7/1/2014 LOG OF CPT C-13A
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-20
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TOTAL DEPTH: 1 B N S B S E
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LOCATION: E:433,327m, N: 4,073,724m (NAD83, UTM 18N)
MUDLINE EL.: -19.6m MLLW%_

MUDLINE EL. REFERENCE: Tetra Tech, 2013
COMPLETION DEPTH: 1.6m (MLLW)

TEST DATE: 7/1/2014

LOG OF CPT C-14

Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990

CONE AREA RATIO: 0.50
UNIT WEIGHT: 18 kN/m?
PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-21
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LOCATION: E:435,902m, N: 4,074,286m (NAD83, UTM 18N) SOIL BEHAVIOR TYPE: Robertson, 1990
MUDLINE EL.: -17.9m MLLW%_ CONE AREA RATIO: 0.50
MUDLINE EL. REFERENCE: Tetra Tech, 2013 UNIT WEIGHT: 18 kN/m?®
COMPLETION DEPTH: 4.7m (MLLW) PERFORMED BY: FAOL
TEST DATE: 7/2/2014 LOG OF CPT C-15 REVIEWED BY: M. Mekkawy

Dominion VOWTAP Geotechnical Survey

Offshore Virginia FIGURE B-22
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LOCATION: E: 436,903m, N: 4,074,512m (NAD83, UTM 18N)
MUDLINE EL.: -18.2m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 2.5m (MLLW)

TEST DATE: 7/2/2014 LOG OF CPT C-16
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-23
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LOCATION: E: 438,828m, N: 4,074,927m (NAD83, UTM 18N) SOIL BEHAVIOR TYPE: Robertson, 1990
MUDLINE EL.: -19.3m MLLW%_ CONE AREA RATIO: 0.50
MUDLINE EL. REFERENCE: Tetra Tech, 2013 UNIT WEIGHT: 18 kN/m?®
COMPLETION DEPTH: 5.7m (MLLW) PERFORMED BY: FAOL
TEST DATE: 7/2/2014 LOG OF CPT C-17 REVIEWED BY: M. Mekkawy

Dominion VOWTAP Geotechnical Survey

Offshore Virginia FIGURE B-24
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LOCATION: E: 439,807m, N: 4,075,130m (NAD83, UTM 18N) SOIL BEHAVIOR TYPE: Robertson, 1990

MUDLINE EL.: -20.2m MLLW%_ CONE AREA RATIO: 0.50

MUDLINE EL. REFERENCE: Tetra Tech, 2013 UNIT WEIGHT: 18 kN/m?®

COMPLETION DEPTH: 5.5m (MLLW) PERFORMED BY: FAOL

TEST DATE: 7/2/2014 LOG OF CPT C-18 REVIEWED BY: M. Mekkawy

Dominion VOWTAP Geotechnical Survey

Offshore Virginia FIGURE B-25
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[TOTAL DEPTH: !

LOCATION: E:440,958m, N: 4,075,374m (NAD83, UTM 18N) SOIL BEHAVIOR TYPE: Robertson, 1990

MUDLINE EL: -19.8m (MLLW) CONE AREA RATIO: 0.50
MUDLINE EL. REFERENGE: Tetra Tech, 2013 UNIT WEIGHT: 18 kN/m?
COMPLETION DEPTH: 5.8m (MLLW) PERFORMED BY: FAOL
TEST DATE: 7/2/2014 LOG OF CPT C-19 REVIEWED BY: M. Mekkawy

Dominion VOWTAP Geotechnical Survey

Offshore Virginia FIGURE B-26
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LOCATION: E: 441,861m, N: 4,075,571m (NAD83, UTM 18N)
MUDLINE EL.: -17.4m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 1.7m (MLLW)

TEST DATE: 7/2/2014 LOG OF CPT C-20
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-27
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LOCATION: E: 441,861m, N: 4,075,568m (NAD83, UTM 18N)
MUDLINE EL.: -17.3m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 1.5m (MLLW)

TEST DATE: 7/2/2014 LOG OF CPT C-20A
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-28
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LOCATION: E: 443,528m, N: 4,075,921m (NAD83, UTM 18N)
MUDLINE EL.: -23.8m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 2.1m (MLLW)

TEST DATE: 7/6/2014 LOG OF CPT C-21
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-29
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22

23

LOCATION: E: 444,778m, N: 4,076,209m (NAD83, UTM 18N)
MUDLINE EL.: -17.8m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 1.8m (MLLW)

TEST DATE: 7/6/2014 LOG OF CPT C-22
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-30
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LOCATION: E: 446,159m, N: 4,077,009m (NAD83, UTM 18N)
MUDLINE EL.: -18.3m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 1.6m (MLLW)

TEST DATE: 7/6/2014 LOG OF CPT C-23
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-31
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21
22
23
24

LOCATION: E:447,331m, N: 4,077,706m (NAD83, UTM 18N)
MUDLINE EL.: -18.3m MLLW%_

MUDLINE EL. REFERENCE: Tetra Tech, 2013
COMPLETION DEPTH: 2.1m (MLLW)

TEST DATE: 7/6/2014

LOG OF CPT C-24

Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-32
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LOCATION: E: 449,119m, N: 4,078,787m (NAD83, UTM 18N)
MUDLINE EL.: -18.9m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 1.3m (MLLW)

TEST DATE: 7/6/2014 LOG OF CPT C-25
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-33
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-21

-22

-23

LOCATION: E:449,921m, N: 4,079,249m (NAD83, UTM 18N)
MUDLINE EL.: -18.0m MLLW%_

MUDLINE EL. REFERENCE: Tetra Tech, 2013
COMPLETION DEPTH: 1.2m (MLLW)

TEST DATE: 7/6/2014

LOG OF CPT C-26

Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-34
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TOTAL DEPTH
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-31

LOCATION: E:451,811m, N: 4,080,381m (NAD83, UTM 18N)
MUDLINE EL.: -25.5m MLLW%_

MUDLINE EL. REFERENCE: Tetra Tech, 2013
COMPLETION DEPTH: 2.1m (MLLW)

TEST DATE: 7/6/2014

LOG OF CPT C-27

Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-35
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LOCATION: E: 452,539m, N: 4,080,797m (NAD83, UTM 18N)
MUDLINE EL.: -24.5m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 1.9m (MLLW)

TEST DATE: 7/6/2014 LOG OF CPT C-28
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-36
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LOCATION: E: 454,052m, N: 4,081,718m (NAD83, UTM 18N)
MUDLINE EL.: -24.8m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 3.3m (MLLW)

TEST DATE: 7/7/2014 LOG OF CPT C-29
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-37




Dominion Resources
Project No. 04.81140004

|

M

6_FieldRptLogs.mxd,09/16/2014,dmiao

P_CPT_2014091

| pt\MXD\VOWTA|

s_FieldR|

plorations\CPT\2014\Seacalf\Logs\2014_07_29_Log

4_2014\04_8114_0004_VOWTAP_Geotech\Ex

N:\Projects\0:

E[tst 40 80 120 160

z . TIP RESISTANCE

2 E|MPa Z 8 12

< | fisf 1 2 3 4 NORMALIZED TOTAL PORE PRESSURE

L& SLEEVE FRICTION TOTAL TIP RESISTANCE, g, (MPa) NET TIP RESISTANCE, Gpe; (MPa) FRICTION RATIO (%) EXCESS PORE PRESSURE (MPa) PARAMETER, B, (MPa)

o allMPa 0.1 0.2 0.3 4 8 12 4 8 12 1 2 3 45 6 7 8 9 02 0 02 04 06 08 1 0.2 0 0.2
oo R R R I R R R T R Vo T : i : : : : : : : : : : : : : : : : : : — :

26

27

28

29
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-31

LOCATION: E:455,043m, N: 4,082,299m (NAD83, UTM 18N) SOIL BEHAVIOR TYPE: Robertson, 1990

MUDLINE EL: -25.5m (MLLW) CONE AREA RATIO: 0.50
MUDLINE EL. REFERENGE: Tetra Tech, 2013 UNIT WEIGHT: 18 kN/m?
COMPLETION DEPTH: 5.4m (MLLW) PERFORMED BY: FAOL
TEST DATE: 7/7/2014 LOG OF CPT C-30 REVIEWED BY: M. Mekkawy

Dominion VOWTAP Geotechnical Survey

Offshore Virginia FIGURE B-38
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TOTAL DEPTH: 3.0:m.
.28
29
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LOCATION: E:456,197m, N: 4,082,767m (NAD83, UTM 18N)
MUDLINE EL.: -24.7m MLLW%_

MUDLINE EL. REFERENCE: Tetra Tech, 2013
COMPLETION DEPTH: 3.0m (MLLW)

TEST DATE: 7/7/2014

LOG OF CPT C-31

Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-39
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LOCATION: E: 456,197m, N: 4,083,204m (NAD83, UTM 18N)
MUDLINE EL.: -24.6m (MLLW)

MUDLINE EL. REFERENCE: Tetra Tech, 2013

COMPLETION DEPTH: 2.2m (MLLW)

TEST DATE: 7/7/2014 LOG OF CPT C-32
Dominion VOWTAP Geotechnical Survey

Offshore Virginia

SOIL BEHAVIOR TYPE: Robertson, 1990
CONE AREA RATIO: 0.50

UNIT WEIGHT: 18 kN/m?

PERFORMED BY: FAOL

REVIEWED BY: M. Mekkawy

FIGURE B-40
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FIGURE C1-2
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SPAMPLE: 6
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SAMPLE CORE PHOTOGRAPHS
Turbine Sites
VOWTAP Geotechnical Survey
Offshore Virginia

Depth: 35 ft

FIGURE C1-3
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FIGURE C1-4
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BH-T1A Sample 9
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BH-T1A Sample 10
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VOWTAP Geotechnical Survey
Offshore Virginia
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