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1 INTRODUCTION

1.1 BACKGROUND

WSP USA (WSP) was retained by the City of Bellevue (City) to prepare a preliminary geotechnical report
to support the Bellevue Grand Connection Project. The Grand Connection program is a series of projects
and initiatives designed to improve pedestrian experience between Meydenbauer Bay Park through
downtown Bellevue across Interstate 405 (1-405) to Eastrail.

The 1-405 Non-Motorized Crossing project is the first phase of the Grand Connection Program and will
establish a pedestrian and bicycle crossing over 1-405, the first step in creating an iconic lid, including
activated space over 1-405, with the overall intent of directly connecting Downtown Bellevue to the
Wilburton neighborhood and the Eastrail, an essential missing link.

A lid park over 1-405 is a different phase of the Grand Connection, but the 1-405 Non-Motorized Crossing
project will need to be compatible and integrated with the lid in order to make pedestrian and bicycle
connections to it in the future.

1.2 PROJECT DATUM

All horizontal coordinates, unless otherwise noted, are provided in North American Datum (NAD83)
South State Plane Coordinates System. Elevations, unless otherwise noted, are provided in North
American Vertical Datum of 1988 (NAVDS8S).

1.3 SITE LOCATION AND DESCRIPTION

The Bellevue Grand Connection site is located in Bellevue, Washington. The general site boundaries are
between 110" Ave NE to the west, the former rail corridor to the east, NE 6% St to the north, and NE 4t St
to the south. 1-405 cuts through the project area between 112" Ave NE and 116%™ Ave NE. The total
alignment length is approximately 2,500 feet. The topography of the site is gently sloping downhill from
west to east. The surface elevation is about +160 feet at 110" Ave NE and about 110 feet east of 116" Ave
NE. The former rail corridor at the eastern edge of the project limits is on a an approximately 30-foot-
tall embankment, with an elevation of about +140 feet. The ground surface within the project is mostly
paved with some trees in landscaped areas.

1.4 PURPOSE AND SCOPE OF WORK

The purpose of this geotechnical investigation program is to evaluate the soil and geologic conditions at
the site and provide geotechnical recommendations for the 30% design of the project. In accordance
with CIP # PW-R-216 Exhibit A, dated June 23, 2023, the following scope of work has been undertaken:

e Review of existing literature and available geotechnical reports.
e Provide seismic design parameters.

e Provide earthwork recommendations.

e Provide retaining wall recommendations.

Bellevue Grand Connection WSP
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e Provide bridge foundation recommendations.
e Recommendations for further studies.
e Preparation of this report.

The work performed is in general accordance with AASHTO and WSDOT standards where applicable.
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2 EXISTING INFORMATION

Geotechnical reports for adjacent projects such as Sound Transit Eastlink and various development
projects at adjacent parcels. The Sound Transit Eastlink reports were prepared by Golder Associates for
HJH Final Design Partners. In general, these older reports were prepared for a similar structure type and
within or very near the current study area and contain sufficient detail and content such that they are
adequate for preliminary design of the project. Relevant geotechnical information from the reports is
presented in Appendix A.

A geotechnical reference summary of these documents is provided below.

H-J-H Final Design Partners (HJH), 2016, “East Link: South Bellevue to Overlake Transit Center:
Package E335 Geotechnical Data Report”, dated March 8, 2016.

H-J-H Final Design Partners (HJH), 2014, “East Link: South Bellevue to Overlake Transit Center:
Package E330 Geotechnical Data Report”, dated September 5, 2015.

GeoEngineers, 2004, “Geotechnical Engineering Services Bellevue City Hall Complex, Bellevue,
Washington, dated February 6, 2004.

CH2M Hill, 2011, Final Geotechnical Data and Considerations Report for Preliminary Engineering,
dated July, 2011

H-J-H Final Design Partners (HJH), 2016, “East Link: South Bellevue to Overlake Transit Center:
Contract E335 Geotechnical Recommendations Report”, dated March 8, 2016.

H-J-H Final Design Partners (HJH), 2014, “East Link: South Bellevue to Overlake Transit Center:
Contract E330 Geotechnical Recommendations Report”, dated September 5, 2015.
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3 SITE CONDITIONS

3.1 REGIONAL GEOLOGY

The project s located in the central portion of the Puget Lowland, an elongated, north-south topographic
depression situated between the Olympic Mountains on the west and the Cascade Range on the east. This
lowland is characterized by low, rolling relief with some deeply cut ravines and broad valleys. In
Repeated glacial advances into this region strongly influenced present-day topography geology, and
groundwater conditions in the project area. In general, the ground surface elevation is within 500 feet of
sea level.

The Puget Sound area underwent six or more major glaciations during the Pleistocene Epoch (2 million
years ago to about 10,000 years ago), which filled the Puget Lowland to significant depths with a complex
sequence of glacial and nonglacial (deposited during interglacial times) sediments. These glaciers
originated in the coastal mountains of British Columbia. The maximum southward advance of the ice was
about halfway between Olympia and Centralia (about 50 miles south of Seattle). During the most recent
glaciation of the central Puget Lowland (Vashon Stade of Fraser Glaciation), the thickness of ice was
about 3,000 feet in the project area, resulting in overconsolidation of the underlying soils. Since the last
glaciation, complete or partial erosion of some deposits, as well as local deposition of alluvial deposits,
further complicates the geology of the region.

3.2 TECTONIC SETTING

The tectonics and seismicity of the region are the result of the relative movement and collision between
the tectonic plates that underlie North America and the Pacific Ocean. These tectonic plates include the
Juan de Fuca Plate and the North American Plate, and the intersection of these two plates is called the
Cascadia Subduction Zone (CSZ). As these two plates collide, the Juan de Fuca Plate is being driven
northeast (subducted), beneath the North American Plate.

Within the present understanding of the regional tectonic framework and historical seismicity, three
broad earthquake source zones are identified. These include a shallow crustal source zone, a deep source
zone within the portion of the Juan de Fuca Plate subducted beneath the North American Plate (deep
subcrustal zone), and an interplate zone where the Juan de Fuca and North American Plates are in contact
in the CSZ. The anticipated earthquakes related to these sources are summarized below:

o Shallow Crustal Zone: Geophysical lineaments in Western Washington are believed to be capable of
producing earthquakes with magnitudes up to 7.5. The closest of these geophysical lineaments to the
site is the Seattle Fault Zone. Geologic studies suggest that this is an active fault with an estimated
magnitude 7.0 event occurring approximately 1,100 years ago. Historical shallow crustal seismicity
has also been observed between a depth of 1 and 10 miles. Based on the U.S. Geological Survey (USGS)
Interactive Fault Map (USGS, 2017), the Project alignment is located about 2 miles north of the
nearest mapped fault splay of the Seattle Fault Zone.

e Deep Subcrustal Zone: The largest historical earthquakes (magnitudes up to 7.1) to affect the site
were in the subducted Juan de Fuca Plate (deep subcrustal zone) at depths of 32 miles or greater. The
depth of this zone is estimated at about 34 miles below the Project alignment.

e Interplate Zone (CSZ): The CSZ has produced, and remains capable of producing, strong earthquakes.
Work to date suggests that earthquake magnitudes may range from 8.0 to 9.0 and may occur at time
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intervals ranging from about 400 to 1,000 years. The Project alignment is located about 100 miles east
of this zone. Based on work by Goldfinger and others (2012), the last earthquake produced by the
CSZ was about 315 years ago.

3.3 SUBSURFACE CONDITIONS

Existing areas of the project site are underlain by various man-placed and natural soils including
undocumented artificial fill, topsoil, lacustrine, recessional outwash, and glacial till.

3.3.1 ARTIFICIAL FILL

Shallow undocumented artificial fill soils (af) are located throughout the project area. These materials
consist of both fine and coarse grain soils. In general, soils may be poorly to well-compacted. In most
areas, they may be deemed adequate for support of additional fill. However, they should not be
considered competent to support settlement sensitive structures.

3.3.2 LACUSTRINE DEPOSITS

Holocene lacustrine deposits (HI) is typically soft to firm, light gray to light brown, low to high plasticity
silt, low plasticity clayey silt interbedded with organic silt with some fine sand and little gravel, wood
debris, local deposits of wood debris, stratified.

3.3.3 RECESSIONAL OUTWASH DEPOSITS

Quaternary recessional outwash (Qvro) is a glaciofluvial sediment deposited as glacial ice retreated. This
unit is typically loose to very dense, brown, sand to silty sand, gravelly sand, sandy gravel, sandy silt,
stratified. Qvro may contain cobbles and boulders locally and oftentimes acts as a perched aquifer when
overlying lower permeability stratigraphic units such as lodgement till.

3.3.4 LODGEMENT TILL

Quaternary lodgement till (Qvt) is a Vashon unit laid down along the base of the glacial ice. This unit is
generally very dense, moist, silty sand with trace to some gravel or sand with trace to some silt and gravel
or silty sandy gravel. It is generally non-stratified with a diamict structure and may contain boulders
locally and saturated lenses of sand.

3.3.5 ADVANCE OUTWASH

Quaternary advance outwash (Qva) is glaciofluvial sediment deposited as the glacial ice advanced
through the Puget Lowland. This unit is typically dense to very dense, sand to silty sand with gravel. This
unit is crudely stratified.

3.3.6 PRE-VASHON FLUVIAL DEPOSITS

Quaternary pre-Vashon fluvial deposits (Qpnf) is an alluvial deposit from rivers and creeks. This unit is
typically very dense, gray to greenish gray, sand to silty sand, gravel to silty gravel, organic particles,
volcanic particles and micaceous particles. Qpnf is also commonly stratified.
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3.3.7 PRE-VASHON LACUSTRINE DEPOSITS

Quaternary pre-Vashon Lacustrine deposits (Qpnl) is fine-grained lake deposits in large or small
depressions. This unit is typically dense to very dense or very stiff to hard, gray to greenish gray, low
plasticity silt to sandy silt, low plasticity clay, high plasticity clay, and silty fine sand. Qpnl is commonly
stratified with local lenses of sand and organic deposits.

3.3.8 PRE-VASHON GLACIOLACUSTRINE DEPOSITS

Quaternary pre-Vashon glaciolacustrine deposits (Qpgl) is a fine-grained glacial flour deposited in
proglacial lakes in the Puget Lowland. This unit is typically very stiff to hard or very dense, dark gray,
silty clay to clayey silt with thin beds of laminae of fine sand and silt. Disturbed Qpgl contains randomly
oriented slickensides and polished shear surfaces and may have a block structure. Disturbed Qpgl is
interpreted to have resulted from ice loading during the Vashon glacial advance.

3.3.9 PRE-VASHON LODGEMENT TILL

Quaternary pre-Vashon lodgement till (Qpgt) is a unit laid down along the base of the glacial ice. This
unit is typically dense to very dense, silty sand with trace to some gravel, sand with trace to some silt
and gravel, silty sandy gravel, generally non-stratified with a diamict structure (hardpan). Oxidation is
common and may contain boulders locally and saturated lenses of gravelly sand to sandy gravel.

3.4 GROUNDWATER CONDITIONS

Groundwater water data is available from boring logs and records of monitoring wells installed for the
Sound Transit project. Generally, there is perched water over the glacial till with a groundwater table
between 30 to 70 feet below ground surface. Hydraulic conductivity values were available for select
geologic units and locations.
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4 DISCUSSIONS, CONCLUSIONS AND
RECOMMENDATIONS

4.1 POTENTIAL GEOLOGIC HAZARDS

The project area was evaluated for susceptibility to geologic hazards associated with seismic activity in
the Puget Sound including strong ground shaking, ground failure, liquefaction, landslides, subsidence,
and settlement.

411 FAULTING AND SURFACE RUPTURE

Ground surface displacement, or rupture, caused by an earthquake is a major consideration in the design
of construction across active faults. The nearest known potentially active fault to the site is the east-west
trending Seattle Fault Zone, located about 2.5 miles from the project site.

4.1.2 SEISMIC DESIGN CONSIDERATIONS

The seismic design for the bridge will be performed according to AASHTO (2023), the WSDOT BDM, and
the WSDOT GDM. Recommended horizontal response spectra and related information, developed as
described below, are presented in Table 5.1.

SITE CLASSIFICATION

AASHTO LRFD Seismic Bridge Design (2023) guidelines require the use of a site classification for seismic
design. The seismic site class is permitted to be determined utilizing the guidelines provided in Table 4.1.
In addition, with some exceptions, Site Class F is required for sites vulnerable to potential failure or
collapse under seismic loading (such as liquefiable soils, quick and highly sensitive clays, and collapsible
weakly cemented soil), soils with thick peat/organic deposits, very high plasticity clays, or very thick,
soft to firm clays.

Table 4.1 Seismic Site Classification
SITE CLASS Vs NOR N, Sy
(FEET/SEC) (BLOWS/FOOT) (PSF)
A. HARD ROCK > 5,000 NA NA
B. ROCK 3,000 to 5,000 NA NA
C. VERY DENSE SOIL AND SOFT ROCK 1,200 to 2,500 > 50 > 2,000
D. STIFF SOIL 600 to 1,200 15 to 50 1,000 to 2,000
E. SOFT CLAY SOILW <600 <15 < 1,000

@ Any profile with more than 10 feet of soil with Plasticity Index (PI) greater than 20, moisture content greater than 40 percent,
and undrained shear strength less than 500 psf is classified as Site Class E.
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AASHTO/WSDOT SEISMIC DEMAND

The coordinates used to obtain the seismic design parameters at the project site are 47.615033°N, -
122.189848°W, respectively. AASHTO LRFD Seismic Bridge Design (2023) guidelines use a risk-targeted
design response spectra taken from the AASHTO-USGS Seismic Design Ground Motion Database. The
ground motion database provides 5 percent damped design acceleration coefficients, Sa, at 22 different
periods shown in Table 5.3. The design response spectrum can be constructed with these values. The
recommended seismic Site Class and design parameters are summarized in Table 4.2.

Table 4.2 Recommended Seismic Design Parameters
DESIGN PARAMETER SYMBOL REC%I\Q\_AUEENDED
Site Class - C
Peak Ground Acceleration As 0.49¢g
Design spectral response acceleration (5% damped) at short periods Sps 1.23g
Design spectral response acceleration (5% damped) at 1-second period Sp1 0.54 g
Table 4.3 Design Response Spectrum
SPECTRAL
?gg&gzb; ACCELERATION,
Sa(9)

0.00 0.49

0.01 0.49

0.02 0.50

0.03 0.54

0.05 0.66

0.08 0.85

0.10 1.04

0.15 1.21

0.20 1.23

0.25 1.15

0.30 1.06

0.40 0.87

0.50 0.73

0.75 0.61

1.00 0.54

1.50 0.36

2.00 0.27
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LIQUEFACTION, SEISMIC SETTLEMENTAND LATERAL SPREADING

Soil liguefaction is a phenomenon in which saturated, cohesionless soils lose stiffness and strength due
to the build-up of excess pore water pressure during cyclic loading, such as that induced by earthquakes.
The primary factors affecting the liquefaction potential of a soil deposit are (1) intensity and duration of
earthquake shaking; (2) soil origin, type, and relative density; (3) overburden pressures; and (4) depth to
groundwater. Soils most susceptible to liquefaction are saturated, loose sands and low plasticity to non-
plastic silts. The potential consequences of liquefaction to engineered structures include loss of bearing
capacity, buoyancy forces, increased lateral earth pressures, post-liquefaction settlement, lateral
spreading, and slope instability. The potential for liquefaction, seismic settlement, and lateral spreading
is considered negligible within the project area.

SEISMICALLY INDUCED LANDSLIDING

Since the site is relatively flat, the risk of seismically induced landslides is considered negligible.

413 FLOODING

Seasonal heavy precipitation including rain and snow are anticipated in the project area. However,
uncontrolled flooding and site inundation are not anticipated if the associated project areas are
adequately planned following appropriate site grading and earthwork design practices.

4.2 EARTHWORK AND GRADING

421 GENERAL

All earthwork design and grading excavation and fill/backfill operations should be performed in
accordance with the most recent approved edition of the WSDOT Standard Specifications for Road,
Bridge, and Municipal Construction (SSRBMC). Selected earthwork and grading specifications from these
documents should be incorporated in the project specifications as deemed appropriate. The earthwork
operations should be observed, and compaction testing performed by a certified testing laboratory and
field technician/inspector as required.

All surficial vegetation and deleterious material should be stripped and completely removed from the
proposed site areas that will be graded. The excavation of these soils should be possible using moderate
to strong effort with conventional heavy-duty excavating equipment.

4.2.2 ENGINEERED FILL

The majority of soils excavated from the site may be used as engineered fill, provided that they are free
of oversized rock, organic materials, expansive clay, and deleterious debris. Oversize material in excess
of 6 inches in diameter should not be used in structural fill and material larger than 3 inches should not
be used within the upper 3 feet of subgrade. Although the optimum lift thickness for fill soils will be
dependent on the type of compaction equipment utilized, fill should generally be placed in uniform lifts
not to exceed approximately 8 to 12 inches in loose thickness.

General engineered fill should be moisture conditioned to between + 2 percent of the optimum moisture
content and compacted to a minimum of 90 percent relative compaction (RC) per the Modified Proctor
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(ASTM D 1557) maximum dry density. A rock correction adjustment to the maximum dry density and
optimum moisture content should be performed when there is more than 5 percent oversize particles
(larger than % inch) in the fill material. The adjustment should follow ASTM D4718. Excavation of the
onsite formational materials for reuse as compacted fill should comply with WSDOT common borrow
specifications.

4.2.3 TEMPORARY EXCAVATIONS

Conditions of temporary excavations should be further evaluated during construction. Temporary
excavations with a maximum height of 10 feet should be laid back or shored in accordance with the U.S.
Occupational Safety and Health Administration (OSHA), and any other applicable regulations. For
planning purposes, all near surface soils can be considered OSHA Type C soil. The actual OSHA soil type
should be determined by the contractor’s responsible person in the field at the time of construction.
Type C soils should have 1%H:1V temporary construction excavation slopes up to 20 feet high, however
20-foot-deep excavations are not anticipated for this project. If glacial till is present, slopes of 1H:1V is
reasonable. If stability of an excavation becomes questionable during construction, the excavation
should be evaluated promptly by the geotechnical engineer. If groundwater seepage is observed, slopes
should be cut back to 2H:1V. The maximum vertical unbraced excavation should be 5 feet.

The soil classifications presented in this report may be used for the planning of temporary excavations
in accordance with OSHA requirements. Construction personnel should be aware that soil conditions
may change rapidly if soil moisture conditions change or if soils that have been disturbed by previous
excavations are encountered. Measures should be taken to protect construction personnel from raveling
of excavated slopes. Any temporary cut slopes should be protected from precipitation and drying out.
Direct rainfall or surface water on the slope face can destabilize the face of the excavation. On the other
hand, if the face becomes too dry, raveling will occur. All excavations should comply with current OSHA
safety requirements.

No surcharge loads, such as the weight of heavy equipment, should be placed within 10 feet from the top
of open excavations. Care should be taken during excavation to avoid removing support for any existing
improvements, such as foundations, pavements, and buried utilities. The contractor is responsible for
selecting, designing, and constructing temporary shoring systems (if needed) that adequately protect
the existing structures, utilities, and other improvements.

4.2.4 USE OF ON-SITE SOILS

In general, the excavated soils at the site are suitable for use as general structural fill provided they are
placed near the optimum moisture content and any deleterious materials are screened from the fill prior
to re-use. Deleterious materials would include any large chunks of wood, metal, concrete, plastic, or any
other construction debris and garbage. Topsoil may be suitable for re-use in non-structural areas of the
site.

4.3 DESIGN RECOMMENDATIONS

The project is anticipated to utilize drilled shafts for the bridge structure support, MSE wall or soldier
pile wall for approach embankments, and shallow foundations for vertical circulation towers.

Bellevue Grand Connection WSP
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4.3.1 DEEP FOUNDATION RECOMMENDATIONS

Based on discussions with the design team, WSP understands drilled shafts are being considered to
support the bridge structure. The use of drilled shafts will mitigate lateral loading on the nearby sound
Transit elevated guideway. Driven piles are not considered appropriate based on the existing site
conditions.

AXIAL RESISTANCE

Axial resistance of deep foundations is developed through the combination of side friction along the
length of the pile and the base resistance developed at the pile tip. Table 4.4 presents the recommended
unit side and base resistances for the soil conditions encountered near the proposed bridge structure.
Unless otherwise noted, the parameters provided in Table 4.4 are applicable to both static and seismic
loading condition. To determine the axial resistance of a given drilled shaft, the provided unit side
resistances should be multiplied by the perimeter of the pile, and the unit base resistance should be
multiplied by the area of the concrete at the tip of the shaft.

Table 4.4 Generalized Soil Profile Depths and Properties for Axial Drilled Shaft Design
SUBSURFACE DEPTH UNIT SIDE UNIT BASE GEOTECHNICAL
LAYER RANGE RESISTANCE RESISTANCE PARAMETERS
(FEET) (KSF) (KSF)
yt= 120 pcf
0-10 (West of I-405)
Hf 0.15 -- ¢ =0 psf
0-5 (East of 1-405)
¢=232°
yt=120 pcf
Qvro 5-15 (East of 1-405) 0.4 -- ¢ =0 psf
¢ =36°
) ) >10 (West of 1-405) yt= 130 pcf
Glacial Soils 6 100
>15 (East of 1-405) Su = 8,000 psf
yt: Total Unit Weight c: Drained Cohesion
Su: Undrained Shear Strength ¢ : Drained Friction Angle

Due to the liquefaction potential of the fill, the axial resistance of the fill should be neglected in the
seismic design load case. In addition, liquefaction-induced downdrag will impart a load on the pile. For
the seismic analysis, WSP recommends applying a downdrag load in kips equal to 2P, where P is the shaft
perimeter.

The resistances provided Table 4.4 are nominal resistances and need to be multiplied by an appropriate
resistance factor to determine the factored resistance. These axial resistance recommendations are for a
single pile and do not consider group effects. If the piles are spaced at closer than three pile diameters,
center-to-center, then the recommendations will need to be modified to consider axial pile group effects.

LATERAL RESISTANCE

WSP anticipates that the structural engineer will use the computer program LPILE to perform lateral
analyses of the drilled shafts. Table 4.65 provides the recommended soil parameters for the lateral
analyses. Unless otherwise noted, the parameters provided in Table 4.6 are applicable to both static and
seismic loading conditions.

Bellevue Grand Connection WSP
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Table 4.5 Generalized Soil Profile Depths and Properties for Lateral Drilled Shaft Design

INITIAL
DEPTH UNIT FRICTION [MODULUS OF STRAIN
SU'?;L\J(FE';ACE RANGE |\I/|_(F'_))g_EEL WEIGHT ANGLE SUBGRADE C%H(E,SéllgN’ FACTOR,
(FEET) (PCF) (DEGREE) | REACTION €50
(PCI)
0-10 (West of 1-405)
Hf Sand (Reese) 120 32 35
0-5 (East of 1-405)
Qvro 5-15 (East of 1-405) [Sand (Reese) 120 36 75
Glacial Soils | -0 (Westof1-405) i siiff Claywio | - - 8000 0.004
>15 (East of -405) | Free Water

The recommended lateral parameters provided in Table 4.65 assume a pile group with center-to-center
spacing greater than five pile diameters. If closer spaced pile groups are used, group reduction factors
should be applied as describe in AASHTO Table 10.7.2.4-1.

4.3.2 MSE WALL RECOMMENDATIONS

Retaining walls may be considered to retain approach embankments. The selection of an appropriate
retaining wall system is dependent upon several factors, including tolerance to total and differential
settlement, and construction considerations. Based on the explored subsurface conditions and the fill
heights, WSP considers a Mechanically Stabilized Earth (MSE) wall for the approach embankments
appropriate for the project.

MSE WALL DESIGN SOIL PARAMETERS

As recommended by AASHTO LRFD, MSE wall minimum soil reinforcement length should be 70 percent
of the wall height (0.7H) as measured from the leveling pad, or 8 feet, whichever is greater. The MSE
should be constructed in accordance with WSDOT SSRBMC Division 6-13 Structural Earth walls. MSE wall
reinforced zone should meet the requirements provided in division 9-03.14(4) Gravel Borrow for
Structural earth Wall. Embankment fill placed behind the reinforce zone should meet the specifications
provided in WSDOT SSRBMC Division 2-03.3(14) — Rock Embankment. The estimated soil parameters are
presented in Table 4.6.

Table 4.6 MSE Wall Geotechnical Design Parameters
REINFORCED RETAINED FOUNDATION
MATERIAL TYPE ZONE EILL ZONE

Unit Weight (pcf) 130 130 130

Friction Angle 34 34 38
(degrees)
Cohesion (psf) 0 0 0
Bellevue Grand Connection WSP
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MSE wall lateral pressures should be calculated using soil parameters of retained fill provided in Table
4.6. The MSE walls should be embedded in accordance with Section 15-4.5 of the WSDOT GDM, with a
minimum embedment of 2 feet at the face of the wall.

MSE WALL LATERAL RESISTANCE

Lateral resistance to lateral movement for an MSE wall consists of sliding friction and passive resistance.
WSP recommends that passive earth pressure be neglected when calculating the lateral resistance
because potential soil disturbance or loss in front of the wall, and future excavation in front of the wall.
The nominal friction resistance from sliding can be expressed as the vertical load on the footing
multiplied by a coefficient of 0.6 for SE-reinforced soil mass on an approved subgrade. A resistance factor
of 1.0 should be used calculation of friction sliding resistance.

MSE WALL BEARING RESISTANCE

The bearing resistance analysis was performed in accordance with the WSDOT GDM and AASHTO LRFD.
The factored bearing resistance analysis was based on the assumption that the MSE walls will be
supported on Qvt. A factored bearing resistance of 5 ksf can be used assuming an embedment depth of 2
feet or more.

It is assumed that MSE walls will be constructed as part of new approach fills, and all approach fill
settlements will be allowed to occur prior to installation of permanent MSE wall facing. Therefore, the
service limit state bearing resistance was not estimated. The bearing resistance of the wall was evaluated
as a rectangular foundation with a length to width (L/B) ratio of 10, where the width is the width of the
reinforced backfill. A resistance factor of 0.65 should be used for the strength limit state, and a factor of
0.9 should be used for the extreme event limit state designs.

MSE WALL STATIC SETTLEMENT

It is assumed that permanent wall facing will not be installed until settlement is complete. According to
WSDOT GDM, MSE walls constructed with flexible facing should tolerate up to six inches of settlement.
MSE walls founded on glacial till are anticipated to undergo minimal settlement.

MSE WALL DRAINAGE

Suitable drainage for walls can be provided by granular backfill material and a wall base subdrain system
consisting of a 6-inch-diameter perforated or slotted drainpipe wrapped in an envelope of filter material
at least 12 inches thick and confined by a separation geotextile. The filter material should meet the
requirements for Gravel Backfill for Drains specified in Division 9-03.12(4) of the WSDOT SSRBMC.

The separation geotextile fabric should meet the requirements for Geotextile for Underground Drainage
Filtration Property specified in Table 2 in the Division 9-3.2(1) of the WSDOT SSRBMC. The subdrain
should be above the typical groundwater level, convey any collected seepage to the end of the wall, and
daylight at low spots below the wall elevation. In addition, the subdrain should daylight to the face of the
wall or tie-in to a drainage system every 300 feet.

Bellevue Grand Connection WSP
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4.3.3 VERTICAL CIRCULATION TOWERS

SHALLOW FOUNDATIONS

The bearing resistance analysis was performed in accordance with the WSDOT GDM and AASHTO LRFD.
The factored bearing resistance analysis assumed that the vertical circulation towers, elevator shafts,
and staircases will be supported on Qvt with a minimum embedment depth of 2 feet and minimum width
of 2 feet. A factored bearing resistance of 5 ksf can be used.

SLAB-ON-GRADE FLOORS

WSP recommends that the upper 3 feet of soils below ground level floor slabs consist of properly
compacted select fill soil. These soils should be compacted to a relative compaction of at least 90 percent
per ASTM D1557. Subgrade soil supporting floor slabs should be prepared in accordance with the
earthwork recommendations of this report.

The slab reinforcement should be placed near the center of the concrete slab. A welded wire fabric (WWF)
may be used in lieu of conventional reinforcement bars. As a minimum, the slab-on-grade floor should
be underlain by at least 4 inches of clean, coarse sand or fine gravel subbase to provide a capillary
moisture break and uniform support to the slab. In order to minimize the likelihood of membrane
punctures, the subgrade must be compacted smooth and flat before installation to further eliminate the
possibility of protrusion points.

Subsurface moisture and vapor naturally migrate upward through the soil. Where the soil is covered by
a building or pavement, this subsurface moisture will collect and transmit through the concrete slab-on-
grade. Traditional Visqueen@ vapor barriers may be considered marginally effective and degrade with
time. To reduce the impact of this subsurface moisture and the potential impact of future introduced
moisture, WSP recommends a polyolefin vapor barrier membrane be utilized between the prepared
subgrade and the bottom of the slab-on-grade floor. The structural engineer/architect should determine
the most suitable moisture barrier to be utilized based on the information provided in this report.

4.4 INFILTRATION

Infiltration testing has not yet been performed at the site. When infiltration test results are available, the
feasibility of infiltration can be evaluated. Infiltration may be possible in areas with underlying fill and
recessional outwash deposits, whereas glacial till and glacially consolidated deposits generally act as an
impermeable layer making for a poor infiltration basin.

There is anticipated to be up to 10 feet or more fill and recessional outwash deposits between the median
of 1-405 and B-011. Areas west of 112" Ave NE may also have up to 10 feet or more of fill material at the
surface. These areas should be further investigated for infiltration feasibility. Other areas are expected
to have less than 5 feet of fill or glacial till at the ground surface.

Bellevue Grand Connection WSP
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S5 CONSTRUCTION CONSIDERATIONS

5.1 DRILLED SHAFTS

Drilled shaft installation procedures should follow the WSDOT SSRBMC, Division 6-19 Shafts, with
appropriate project-specific provisions. The selection of equipment and procedures for constructing
drilled shafts should consider shaft diameter and length and subsurface conditions. The design and
performance of drilled shafts can be significantly influenced by the equipment and construction
procedures used to install the shafts.

Generally, drilled shafts are constructed by excavating a cylindrical bore to the prescribed embedment
with a large-diameter auger or other drilling tool. Temporary or permanent casing is often used,
depending on site conditions. Upon completion of drilling and inspection of the shaft, a steel rebar cage
is placed, and concrete is pumped into the hole to complete the drilled shaft.

Due to the possibility of instability while drilling in loose sand below the groundwater table, WSP
recommends that the drilled shafts be constructed using fully-cased excavations using a non-vibratory
and non-driving method, The drilled shafts should be constructed in the wet if groundwater is
encountered during drilling. The temporary casing should be advanced ahead of the auger. Further, due
to concerns over the potential impact of construction vibration on the adjacent structure, WSP
recommends that the temporary casing be installed using a non-vibratory method. Due to the potential
hydrostatic imbalances, drilling slurry may be required to avoid soil loss around the casing. Drilled shaft
contractors who participate in on this project should be required to demonstrate that they have suitable
equipment for this project and adequate experience in the construction of shafts with similar subsurface
conditions.

Based on review of available geotechnical data and interpretation of the local geology, cobbles and
boulders should be expected during excavation at the site. The boulder may be greater than 24 inches in
diameter. The contractor should be prepared to advance the excavation past these obstructions with
suitable means, method, and equipment.

5.2 MSE WALL CONSTRUCTION

A leveling pad is an unreinforced concrete pad generally used to begin the facing construction. If
concrete fascia panels are used, this allows a uniform, level starting point to place the fascia panels on
which to build upward. The surface of the leveling pad should be smoot and horizontal, both side-side-
and front-to-back, to ensure the fascia panel courses are level.

Bellevue Grand Connection WSP
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6 RECOMMENDATIONS FOR
FURTHER STUDIES

Further studies in the form of additional geotechnical borings and laboratory testing are recommended
for the bridge alignment east of 116th Ave NE. If the bridge alignment is placed greater than 100 feet
from the existing Sound Transit elevated guideway, a boring should be drilled at each proposed bent
support. Furthermore, borings should extend a minimum of 20 feet deeper than proposed foundation

depths.

Bellevue Grand Connection WSP
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/7 LIMITATIONS

This preliminary geotechnical report has been prepared for the exclusive use of City of Bellevue and their
consultants for specific application to the subject project with the purpose of providing geotechnical
design recommendations. The findings, conclusions and recommendations presented in this report were
prepared to support the preliminary design of the project and were prepared in accordance with
generally accepted geotechnical engineering practice. No warranty, express or implied, is made.

The scope of services was limited to those described herein. It should be recognized that definition and
evaluation of subsurface conditions are difficult.  Judgments leading to conclusions and
recommendations are generally made with incomplete knowledge of the subsurface conditions present
due to the limitations of data from field studies.

WSP offers various levels of investigative and engineering services to suit the varying needs of different
clients. Although risk can never be eliminated, more detailed and extensive studies yield more
information, which may help understand and manage the level of risk. Since detailed study and analysis
involves greater expense, our clients participate in determining levels of service, which provide
information for their purposes at acceptable levels of risk. The client and key members of the design
team should discuss the issues addressed in this report with WSP, so that the issues are understood and
applied in a manner consistent with the owner’s budget, tolerance of risk and expectations for future
performance and maintenance.

Recommendations contained in this report are based on subsurface explorations and laboratory tests
performed by others and our present knowledge of the proposed construction. It is possible that soil or
groundwater conditions could vary between or beyond the points explored. Our geotechnical scope of
services did not include environmental assessments or evaluations regarding the presence or absence of
hazardous substances in the soil, surface water, or groundwater at this site.
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MEMO

TO: City of Bellevue, Transportation Department
450 110" Avenue NE
Bellevue, WA 98004
Attention: Jun Suk An, PE

FROM: Elizabeth Lundquist, PE (WSP); John Schober, PE (WSP)
1001 4™ Avenue, Suite 3100
Seattle, WA 98154

SUBJECT: Geotechnical Data Summary for Bellevue Grand Connection: 1-405 Crossing —
Downtown to Eastrail

DATE: July 12, 2024

INTRODUCTION

The Bellevue Grand Connection Project: I-405 Crossing — Downtown to Eastrail includes a
pedestrian and bicycle bridge crossing over 1-405. WSP collected available geotechnical data in
the project area summarized in this memo. The project study area is shown in Figure 1 and is
between 110" Ave NE to the west, the former rail corridor to the east, NE 6" St to the north, and
NE 4" St to the south. The data presented in this memo will be used to support the alternatives
analysis and 30% design of Grand Connection Crossing project.

REVIEW OF EXISTING INFORMATION

A total of 83 explorations in the project study area between NE 4'" and NE 6" streets were
collected. Geotechnical data was collected from Sound Transit and the Washington Department
of Natural Resources (WA DNR) geologic portal. A summary of the boring locations and data
available at each location is available in Table 1. Where possible, the primary investigation
reports are referenced.

EXISTING GEOTECHNICAL DATA

Existing geotechnical borings are available from HJH Final Design Partners “Geotechnical Data
Report: E335 South Bellevue to Overlake Transit Center” and “Geotechnical Data Report: E330
South Bellevue to Overlake Transit Center” from September 2014. Relevant boring logs are
presented in Appendix A.1. The borings collected were drilled primarily on 110" Ave NE and NE
6" St for the elevated guideway as part of the Eastlink project. The borings were drilled with
sonic, mud rotary and hollow stem auger drilling methods and ranged in depth from 55 to 136.5
feet below ground surface. Additional historic borings were found in the WA DNR portal. These
borings come from development projects of the parcels between NE 6" St and NE 4" St.
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EXISTING IN-SITU AND LABORATORY TESTING DATA

Laboratory testing data is available for select borings as indicated in Table 1 and presented in
Appendix A.2. Laboratory tests include moisture content, grain size analysis, and Atterberg limit
tests.

Pressuremeter test results are also available for boring E33-PMT-003. A vertical seismic profile
is available for Boring E-330-005. These test results and profiles are presented in Appendix A.4

GEOLOGIC UNIT DESCRIPTIONS

Because most of the data is from the HJH reports, a similar unit description will be implemented
in this data summary. The following geologic units were identified in the project study area:

Fill (Hf): Loose to dense material disturbed by human processes.

Lacustrine Deposits (HI): Soft to firm, light gray to light brown, low to high plasticity silt,
low plasticity clayey silt interbedded with organic silt with some fine sand and little gravel,
wood debris, local deposits of wood debris, stratified.

Recessional Outwash deposits (Qvro): Compact to very dense, brown, sand to silty sand,
gravelly sand, sandy gravel, sandy silt, stratified. May contain cobbles and boulders locally.
Oftentimes acts as a perched aquifer when overlying lower permeability stratigraphic units
such as lodgement till.

Lodgement Till (Qvt): Dense to Very Dense, moist, silty sand with trace to some gravel or
sand with trace to some silt and gravel or silty sandy gravel. It is generally non-stratified
with a diamict structure and may contain boulders locally and saturated lenses of sand.

Advance Outwash (Qva): Compact to very dense sand to silty sand with gravel. This unit is
crudely stratified.

Pre-Vashon Fluvial Deposits (Qpnf): Dense to very dense, gray to greenish gray, sand to
silty sand, gravel to silty gravel, organic particles, volcanic particles and micaceous
particles. Commonly stratified.

Pre-Vashon Lacustrine Deposits (Qpnl): Very Dense to hard gray to greenish gray, low
plasticity silt to sandy silt, low plasticity clay, high plasticity clay, and silty fine sand.
Commonly stratified with local lenses of sand and organic deposits.

Pre-Vashon Glaciolacustrine Deposits (Qpgl): hard to very dense, dark gray, silty clay to
clayey silt with thin beds of laminae of fine sand and silt. Disturbed Qpgl contains randomly
oriented slickensided and polished shear surfaces and may have a block structure.
Disturbed Qpgl interpreted to have resulted from Ice loading during the Vashon glacial
advance.

Pre-Vashon Lodgement Till (Qpgt): Dense to very dense silty sand with trace to some
gravel, sand with trace to some silt and gravel, silty sandy gravel, generally non-stratified
with a diamict structure. Oxidation is common and may contain boulders locally and
saturated lenses of gravelly sand to sandy gravel.

GROUNDWATER



\\\I)

Groundwater water data is available from boring logs and records of monitoring wells installed
for the Sound Transit project. Generally there is perched water over the glacial till with a
groundwater table between 30 to 70 feet below ground surface. Hydraulic conductivity values
were available for select geologic units and locations. Available groundwater data is compiled in
Appendix A.3.

Attachments:

Figure 1: Boring Location Map

Table 1: Existing Boring Summary
Appendix A.1 Boring Logs

Appendix A.2 Laboratory Test Results
Appendix A.3 Groundwater Measurements
Appendix A.4 In-Situ Testing

Appendix A.5 Photographs

Page 3
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TABLES



Termination Depth to Completion GW Depth
Exploration ID Type Depth Till Date Elevation Northing Easting (FT) GW Measure Date | Lab Data
E330-PMT-03 71.5 158 227030.31 1304953.89 N/A -- N
B-C-BTC-3P HSA/Mud 55 NE 6/20/2010 161.4 227173.20 1304932.10 N/A -- Y
B-C-BTC-4P HSA/Mud 120.3 1 6/23/2010 166 227372.30 1304945.89 N/A -- Y
E330-B-003 Sonic 90 10 1/2/2013 143.84 226056.31 1304908.97 N/A -- Y
E330-B-004 Sonic 85 6 4/8/2013 145.07 226835.32 1305021.89 28.9 2/11/2014 Y
E330-B-005 Sonic 78 6 2/15/2013 157.76 226980.34 1304953.45 N/A -- Y
E330-B-006 Sonic 90 125 2/14/2013 163.41 227305.15 1304960.60 67.5 2/11/2014 Y
E330-B-006A Mud Rotary 86.5 6 3/19/2013 165.29 227336.06 1304908.52 66.7 2/11/2014 Y
E330-B-006B Mud Rotary 91.5 8 3/29/2013 163.2 227278.06 1304909.98 59.2 2/11/2014 Y
E330-B-008 Mud Rotary 100.8 95 5/22/2013 124.7 227357.33 1305502.07 N/A -- Y
E330-B-008A Mud Rotary 90.3 7 7/3/2013 113.18 227357.89 1305654.42 N/A -- Y
E330-B-009 Mud Rotary 136.5 7 3/20/2013 97.68 227320.61 1305905.59 N/A -- Y
E330-B-010 Mud Rotary 120.3 9.5 2/15/2013 91.85 227340.59 1306309.88 N/A -- Y
E330-B-011 Mud Rotary 90.3 8 2/11/2013 93.68 227354.27 1306520.15 N/A -- Y
E330-B-012 Mud Rotary 90.9 1 2/10/2013 96.62 227274.86 1306751.91 N/A -- Y
E330-B-013 Mud Rotary 91.5 1 2/6/2013 98.61 227361.75 1306833.91 N/A -- Y
E330-B-014 Mud Rotary 101.4 12.0 3/28/2013 110.72 227433.20 1306973.61 N/A -- Y
E330-B-014B Mud Rotary 90.8 6 3/29/2013 114.15 227449.89 1307051.57 N/A -- Y
E330-B-015 Mud Rotary 96.5 1 9/12/2013 116 227505.30 1307105.84 N/A -- Y
E330-B-016 Mud Rotary 91 1 9/13/2013 120 227513.30 1307185.84 N/A -- Y
E330-B-017 Mud Rotary 90.9 9.0 5/9/2013 129.64 227680.51 1307337.23 N/A -- Y
E330-B-018 Mud Rotary 90.5 7.0 2/27/2013 144.13 227822.94 1307352.92 N/A -- Y
B-C-ES-10P HSA/Mud 100.3 10 8/16/2010 137.4 227399.50 1305311.10 34.4 -- Y
B-C-ES-11P HSA/Mud 81 15 6/24/2010 113.6 227492.80 1305709.30 8.7 -- Y
E335-AN-001 Sonic 133 3.0 10/2/2013 150 226748.32 1304958.89 46.4 2/11/2014 N
E335-AN-002 Sonic 110 12.0 10/7/2013 149 226726.32 1304961.89 36.7 2/11/2014 N
E335-AN-003 Sonic 60 6.0 10/9/2013 150 226775.32 1304960.89 39.6 2/11/2014 N
15652 B-1 NR 100 5 11/12/1979 151 227362.30 1305121.88 48 -- N
15652 B-2 NR 95 8 11/26/1979 145 N/A N/A N/A -- N
15652 B-3 NR 92 6 11/19/1979 N/A N/A N/A N/A -- N
15652 B-4 NR 75 5 11/23/1979 123 226916.32 1305284.88 N/A -- N
15652 B-5 NR 79 8 11/24/1979 127 227119.31 1305293.88 N/A -- N
15652 B-6 NR 85 10 11/24/1979 134 227347.30 1305285.88 N/A -- N
15652 B-7 NR 25 10 11/22/1979 121 N/A N/A N/A -- N
15652 B-8 NR 25 12 11/23/1979 113 N/A N/A N/A -- N
15652 B-9 NR 35 8 11/23/1979 104 N/A N/A N/A -- N
15652 SB-1 HSA 45.1 25 12/3/2002 Unknown N/A N/A N/A -- N
15652 SB-2 HSA 40.5 30 12/3/2002 Unknown N/A N/A N/A -- N
CoB 0300 G1&G1B HSA 73 1 9/11/2003 166.67 227351.17 1304989.25 47.9 1/23/2004 Y
CoB 0300 G-2 HSA 47.5 8.5 9/8/2003 151.4 N/A N/A 34.8 1/30/2004 Y
CoB 0300 G-3 HSA 58 5.5 9/12/2003 161.4 N/A N/A 45 -- Y
CoB 0300 G-4 HSA 40 6 12/12/2003 N/A N/A N/A 195 1/30/2004 Y
I Page 1 of 2
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15550 B-1 NR 57.9 NE NE 157 226935.31 1304869.89 N/A -- N
15550 B-4 NR 935 NE NE 157 226890.32 1304882.89 N/A -- N
15550 B-5 NR 73.8 NE NE 159 227027.31 1304876.89 N/A -- N
NE6-1-01 NR 50.8 NE NE 101 227399.30 1306134.86 N/A -- N
NE6-3-01 NR 70.5 NE NE 102 227400.30 1305990.86 N/A -- N
NEG6-2-01 NR 49.5 NE NE 108 227438.30 1305817.87 N/A -- N
16115 TB-3 HSA 16 8 1/8/1991 NR NR NR N/A -- N
16115 TB-5 HSA 15 12 1/14/1991 NR NR NR N/A -- N
09149 SB-1 HSA 15.5 4 12/9/1994 NR NR NR N/A -- N
09149 SB-2 HSA 13 4 12/10/1994 NR NR NR N/A -- N
09149 SB-3 HSA 15.5 4 12/10/1994 NR NR NR N/A -- N
09149 SB-4 HSA 13 5 12/10/1994 NR NR NR N/A -- N
09149 MW-1 HSA 20 12 12/10/1994 NR NR NR N/A -- N
09149 MW-2 HSA 23 3 12/10/1994 NR NR NR N/A -- N
09149 MW-3 HSA 23 4 12/10/1994 NR NR NR N/A -- N
09149 MW-4 HSA 22.5 8 12/9/1994 NR NR NR N/A -- N
I Page 2 of 2
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11393533 ST LIBRARY.GLB [ST SOIL LEGEND]

UNIFIED SOIL CLASSIFICATION (ASTM D 2487-00)

MATERIAL CRITERIA FOR ASSIGNING SOIL GROUP NAMES GROUP
TYPES AND GROUP SYMBOLS USING LABORATORY TESTS SYMBOL SOIL GROUP NAMES & LEGEND
GW WELL-GRADED GRAVEL ‘3
GRAVELS CLEAN GRAVELS . L
0, J
m ~50% OF COARSE | @ FINES GP | POORLY GRADED GRAVEL g @§
= FRACTION RETAINED 5T
28 N ON NO 4. SIEVE GRAVELS WITH GM SILTY GRAVEL A
aold FINES o
W @0
225 >12% FINES GC CLAYEY GRAVEL
<< 5
£2¢o L
oW _ ORI
3 i S SANDS GCLEAN SANDS SW WELL-GRADED SAND
[P N4 0, s
3 <5% FINES SP | POORLY GRADED SAND
S A 250% OF COARSE
FRACTION PASSES
ON NO 4. SIEVE SANDS AND FINES SM SILTY SAND
0,
>12% FINES sc CLAYEY SAND
SILTSANDCLAYS | 80 SRGANIC CLAY OR SILT ‘ V cL LEAN CLAY
n o 5ol (OH, OL) if:
- = .
= < & |[LL(ovendried % ML SILT
Squw LIQUID LIMIT <50 $ 5| e <075 AN
(@] < — 5
825 S 2 I OL | ORGANIC CLAY OR SILT ——]
Zz E o = E307 \aép_.‘g\\c i —
TR o ¢ S 7
XN | gLTSANDCLAYS | © Eaxf cL CH FAT CLAY
QB0 (ly) g
AN Z
z LQUDLIMIT 250 | <  1of ern MH | ELASTIC SILT
L i 4 <| \‘:LAC)L-ML |
% 10 20 30 40 50 60 70 8 90 100 OH ORGANIC CLAY OR SILT
LIQUID LIMIT (LL)
NN
HIGHLY ORGANIC SOILS PRIMARILY ORGANIC MATTER, DARK IN COLOR, AND ORGANIC ODOR PT PEAT —
FILL: PLACED BY HUMANS, ENGINEERED AND NONENGINEERED. (Hf)
OTHER SOIL UNITS TILL: LODGMENT TILL LAID DOWN ALONG THE BASE OF THE GLACIAL (Quty/(Qvat)
ICE AND HETEROGENEOUS SOILS DEPOSITED DURRING THE /(Qpgt (
WASTING OF GLACIAL ICE. (Qpgt)

Gravels or sands with 5% to 12% fines require dual symbols (GW-GM, GW-GC, GP-GM, GP-GC, SW-SM, SW-SC, SP-SM, SP-SC).

COMPONENT DEFINITIONS BY GRADATION

COMPONENT SIZE RANGE

BOULDERS ABOVE 12 IN.

COBBLES 3IN. TO 12IN.

GRAVEL 3IN. TONO. 4 (4.76 mm)

COARSE GRAVEL 3IN. TO3/4 IN.
FINE GRAVEL 3/4 IN. TO NO. 4 (4.76 mm)

SAND NO. 4 (4.76 mm) TO NO. 200 (0.074 mm)
COARSE SAND NO. 4 (4.76 mm) TO NO. 10 (2.0 mm)
MEDIUM SAND NO. 10 (2.0 mm) TO NO. 40 (0.42 mm)
FINE SAND NO. 40 (0.42 mm) TO NO. 200 (0.074 mm)

SILT AND CLAY SMALLER THAN NO. 200 (0.074 mm)
SILT 0.074 mm TO 0.005 mm
CLAY LESS THAN 0.005 mm

DESCRIPTIVE TERMINOLOGY FOR

RELATIVE DENSITY / CONSISTENCY ESTIMATE
USING STANDARD PENETRATION TEST (SPT) VALUES

(a) (b)
COHESIONLESS SOILS COHESIVE SOILS” |\ 0\ FINED
N, (BLOWS/ N, (BLOWS/  COMPRESSIVE
RELATIVE DENSITY " Eooye CONSISTENCY " E557y© STRENGTH
VERY LOOSE 0-4 VERY SOFT 0-2 0-0.25
LOOSE 4-10 SOFT 2-4 0.25-0.50
COMPACT 10-30 FIRM 4-8 0.50-1.0
DENSE 30-50 STIFF 8-15 1.0-2.0
VERY DENSE OVERS50 | VERY STIFF 15-30 2.0-4.0
HARD OVER 30 OVER 4.0

(a) Soils consisting of gravel, sand, and silt, either separately or in combination possessing no characteristics of
plasticity, and exhibiting drained behavior.

(b) Soils possessing the characteristics of plasticity, and exhibiting undrained behavior.

(c) Referto ASTM D 1586-99 for a definition of N. N values may be affected by a number of factors including
material size, depth, drilling method, and borehole disturbance. N values are only an approximate guide for
frozen soil or cohesive soil.

PERCENTAGES
DESCRIPTIVE | RANGE OF SAMPLER AND OTHER ABBREVIATIONS
-I-—rERiS;AES PRO:?;/TION CRITERIA FOR DESCRIBING SS SPT Sampler (2 in. OD, 140 Ib hammer)
LITTLE 5 12:/ MOISTURE CONDITION HD Heavy Duty Split Spoon (3 in. OD, 140 Ib hammer)
SOME OR 1 2' 30; DRY NO VISIBLE MOISTURE SH | Thin Walled (Shelby) Tube
ADJECTIVE TR DAMP ENOUTH MOISTURE TO DARKEN SOIL GS | Grab Sample from Surface / Testpit /Sonic Core
AND 30% MOIST | MOISTENS HAND ATD | At Time of Drilling
° WET VISIBLE WATER PRESENT BGS | Below Ground Surface

FINAL DESIGN PARTHNERS

SOUND TRANSIT EASTLINK SOIL CLASSIFICATION / LEGEND

Figure
A-1




ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

RECORD OF BOREHOLE E330-B-003 SHEET 1 of 5

DATUM: Sound Transit East Coordinate System ELEVATION: 143.84
COORDINATES: N: 554,144.97 E: 1,633,023.08 INCLINATION: -90

PROJECT: Sound Transit East Link/ WA DRILLING METHOD: Sonic
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 1/2/13

LOCATION: 110th Ave. N of Main St. DRILL RIG: Track Mounted Geoprobe 8140LS Sonic
8 SOIL PROFILE PENETRATION RESISTANCE
Q BLOWS /ft &
T o
Ee| = Q  |ELEV. i 20 40 60 80 NOTES
i T 8 | g z | REC @ W — WATER LEVELS
(=) b4 DESCRIPTION 1) & o] =} ATT = s
b S |z~ |peptH X = F PL MC L
S ° Ry =
Lo 20 40 60 80
0.0-0.5
Asphalt Pavement. 143.3
05-5.0 T 05 7 inch diameter asphalt
Dense, brown, (SM), moist, silty, fine to q core.
B medium SAND, some fine to coarse gravel, Air knife excavation from
trace cobbles, [WEATHERED TILL, Qvt]. 0.5 to 5 ft bgs.
¢
d
V] s
SM | | | 25 S-1 GB
I C . —
11l
d
d -
L5 138.8 N
5.0-10.0 1 5.0
Dense, brown, (SM), moist, silty, fine to q
medium SAND, some fine to coarse gravel,
[WEATHERED TILL, Qvt] ]
& s
( .
‘ o 52 GB
SM | 2 :
2 1S
(2]
- & i ]
5 ¢
©
g ]
- a { ]
= -
o
@ : 05
© = -
Lo | Pl 1 1338 0.5 S8 GB |
8 10.0-14.0 S 10.0
5 Dense, brown, (SM), moist, silty, fine to {
ko medium SAND, little to some fine to coarse
£ gravel, [TILL, Qvt]. .
L © ( _
a
= 1M
o
£ |
¥ {
- g SM 05 -
3 . 5 S-4 GB
3 .
& .
( .
| 129.8 B
14.0-14.5 1 14.0 0.5
Dense, brown, (SP-SM), moaist, fine to SP-SM { 129.3 0.5 §-5 GB
medium SAND, little silt, [TILL, Qut]. 1 145 05
145-15.0 SM ¢ 128.8 05 56 cB
=15 Dense, brown, (SM), moist, silty, fine to - 15.0 ]
medium SAND, trace fine gravel, [TILL, (
Qvt]. :
15.0-17.5 |
o Very dense, brown, (SM), moist, silty, fine to { 1
medium SAND, little fine to coarse gravel, SM
some small pockets of brown, moist, fine to ;
medium SAND, little silt, [TILL, Qvt]. a
L 1 s ]
1263| , | 05 S7 cB
17.5-20.0 . 17.5
Very dense, gray, (SM), moist, fine SAND q
B an SILT, some fine to coarse gravel, ‘ 0.5 ]
heterogeneous, [TILL, Qvt]. | 05 S-8 GB
d
SM
Boulder encountered from 19 to 20 ft { S
b .
gs.
20 123.8 N
Log continued on next page
1into 3 ft LOGGED: Jeff Schwartz

DRILLER: Steve Zimmerman

DRILLING CONTRACTOR: Holt Services Inc.

CHECKED: David P. Findley
DATE: 3/11/2014

o

FINAL DESIGN PARTNERS.
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ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT: Sound Transit East Link/ WA
PROJECT NUMBER: 113-93533.0320
LOCATION: 110th Ave. N of Main St.

RECORD OF BOREHOLE E330-B-003

DATUM: Sound Transit East Coordinate System
COORDINATES: N: 554,144.97 E: 1,633,023.08

DRILLING METHOD: Sonic
DRILLING DATE: 1/2/13
DRILL RIG: Track Mounted Geoprobe 8140LS Sonic

SHEET 2 of 5

ELEVATION: 143.84
INCLINATION: -90

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
'3_: BLOWS / ft &
T
be| = o | 2. |ELEV. i " 2 4 @ & NOTES
T [0) z
87| 2 DESCRIPTION g 128 Z |REC| @ g WATER LEVELS
b S | 23 |pepry| B | ATT = F PL MC L
o] o (FY) =
| 50 o 20 40 60 80
20.0-25.0 . 20.0
Very dense, brown to gray, (SM), moist, fine q
to medium SAND and SILT, some fine to ‘
coarse gravel, heterogeneous, [TILL, Qvt]. |
- { ]
oy
Grades to grayish brown at 22 ft bgs. 1 82 -9 GB
sM (] 5
Small pocket of (SP-SM), moist, fine {
to medium SAND, little silt from 23 to
25 ft bgs. (
S-10@24.5ft
{ 95 1 540 GB . o
] 118.8 0.5 -
25 - %S-49.8 —
25.0-30.0 1 25.0 %F-44.9
Dense to very dense, grayish brown, (SM), q ° .
moist to wet, silty, fine SAND, some fine to
coarse gravel, heterogeneous, [TILL, Qvt]. ]
B { Driller's Note: Easier
1S drilling, top portion of RUN
| 6 wet (slough).
( .
‘ 2 s GB
sSM | 6 -
2 1
(2]
- & i ]
5 ¢
©
£ |
- a { g ]
‘Fé Some sub-horizontal laminations
T observed from 29.5 to 30 ft bgs. 05
E @l 1138 05 | S12 B
3 8 | 30.0-350 1] 30.0 N
5 Very dense, gray, (SM), moist, fine SAND {
k! and SILT, some fine to coarse gravel,
g heterogeneous, [TILL, Qvt]. .
- g { ]
= 1M
o
£ |
¥ {
L k) _
g 0.5
. nE S-13 GB
(%] 0.5
SM | (] g 7
( .
- { g ]
Pl 1 1088 52 S-14 GB
35 35.0-37.0 § 350 End drilling at 35 ft bgs,
Very dense, gray to dark gray, (GM), moist, q 1410 on 1/2/13.
silty, fine to coarse GRAVEL, some fine ’ Begin drilling at 35 ft bgs,
sand, [TILL, Qvt]. G ] 0905 on 1/3/13.
- M | ]
1. Driller's Note: Easier drilling
~ 1.0 §-15 GB from 35 to 38 ft bgs.
| @l 14 1088 )
37.0-40.0 1 37.0
Very dense, gray to dark gray, (SM), moist, {
fine SAND and SILT, some fine to coarse 8
gravel, trace dark brown organic debris at .
= 39.5 ft bgs, [TILL, Qvt]. a g B
SM |
d
B S-16@39ft T
10 %G-16.0
( W S-16 GB [ ] %S-40.4
< %F-43.6
103.8
— 40 - —
Log continued on next page
1into 3 ft LOGGED: Jeff Schwartz

DRILLING CONTRACTOR: Holt Services Inc.

DRILLER: Steve Zimmerman

CHECKED: David P. Findley
DATE: 3/11/2014

o
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PROJECT: Sound Transit East Link/WA
PROJECT NUMBER: 113-93533.0320
LOCATION: 110th Ave. N of Main St.

RECORD OF BOREHOLE E330-B-003

DRILLING METHOD: Sonic
DRILLING DATE: 1/2/13
DRILL RIG: Track Mounted Geoprobe 8140LS Sonic

DATUM: Sound Transit East Coordinate System
COORDINATES: N: 554,144.97 E: 1,633,023.08

SHEET 3 of 5

ELEVATION: 143.84
INCLINATION: -90

ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
T BLOWS / ft ¢
T i
Ee| = Q  |ELEV. i 20 40 60 80 NOTES
we| o 8 |ge z | ReC @ W — WATER LEVELS
(=) b=4 DESCRIPTION 17 & o] > ATT = s
b S |z~ |peptH X = F PL MC L
2 © (Ft) z
L 40 20 40 60 80
40.0-50.0 . 40.0
Very dense, gray, (SM), moist, silty, fine q
SAND, some fine to coarse gravel, ’ Harder drilling 40 to 45 ft
heterogeneous, [TILL, Qvt]. | bgs.
B d
- d 1 1g
25 1 sq7 GB
1 0.5
{ 9
d
- ( :
18 s GB
Vi 1 1.0
- -
45 SM Slightly easier drilling
: conditions from 45-50 ft
4 119 bgs.
d
- (
s 2| s9 GB
. 10 -
2 d
B Wood fragment at 47.5 ft bgs. .
I~ ©
O |
8 {
2 -
.o
B a
= d
S .
£
% Cobble encountered at 50 ft bgs. 3.8 % S-20 GB
[~ 50 S 50.0-595 1 50.0 RUN 11 grades sandier
5 Very dense, gray to dark gray, (SM), moist, { with depth.
ko fine to medium SAND and SILT, some fine
£ to coarse gravel, heterogeneous, [TILL, .
- ®©
a Qut]. (
= 1M
o
£ |
<
B S d
= 0. S-21@52ft
® ~ 05 S-21 GB 4 %G-18.3
d . " %S-41.6
. 0
Some irregular thin pockets/lenses of %F-40.1
B fine to medium SAND, little silt at .
52.5 to 55 ft bgs. &
L { |
- 05 .
0.5 S-22 GB
sMm [
— 55 ’
d
& .
- { 5
nE S-23 GB
12 0.5
- ®le
( .
d
84.3
59.5-60.0 1 59.5 0.5
| 60 | Very dense, gray, (SM), moist, silty, fine SM { 83.8 0.5 S-24 GB
Log continued on next page
1into 3 ft LOGGED: Jeff Schwartz
DRILLING CONTRACTOR: Holt Services Inc. CHECKED: David P. Findley

FINAL DESIGN PARTNERS.

DRILLER: Steve Zimmerman DATE: 3/11/2014
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ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT: Sound Transit East Link/ WA
PROJECT NUMBER: 113-93533.0320
LOCATION: 110th Ave. N of Main St.

RECORD OF BOREHOLE E330-B-003 SHEET 4 of 5

DATUM: Sound Transit East Coordinate System ELEVATION: 143.84
COORDINATES: N: 554,144.97 E: 1,633,023.08 INCLINATION: -90
DRILL RIG: Track Mounted Geoprobe 8140LS Sonic

DRILLING METHOD: Sonic
DRILLING DATE: 1/2/13

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
£ BLOWS / ft
Fo = Q ELEV. o 20 40 60 80 NOTES
L ) 8 | Zo z | ReC @ W — WATER LEVELS
a z DESCRIPTION % | %o S | &t S &
b S |z~ peptH ¥ = F PL MC L
8 G =
| 60 @ 20 40 60 80
SAND, trace fine gravel, some light gray : 60.0
sand partings, [TILL, Qt]. &
60.0 - 65.0
Very dense, gray, (SM), moist, fine to |
B medium SAND and SILT, some fine to q
coarse gravel, trace cobbles,
heterogeneous, [TILL, Qvt]. .
- d 11 s
0.5 -25@62ft
| 05 S-25 GB L %G-19.3
SM | (] 13 %S-40.0
%F-40.7
d
- ( :
2-inch thick layer of fine to medium
SAND, little silt at 65.5 ft bgs. a 1 0.5 526 cB
|65 | 78.8 0.5 3 N
65.0-70.0 b 65.0
Very dense, gray, (SM), moist, silty, fine to q
medium SAND, some fine to coarse gravel, 0.5
heterogeneous, [TILL, Qvt]. | 0.5 S-27 GB
& .
C .
M|/ 14
E ¥
(2]
- & i ]
5 ¢
©
g ]
- a { ]
= J
o
P ‘ 05
© e -
B $ Pl 738 0.5 S-28 GB |
70 S 70.0-76.0 T 70.0 Driller's Note: Few inches
5 Very dense, gray, (SM), moist, silty, fine to { of water at bottom of hole
3 medium SAND, some fine to coarse gravel, (RUN 14).
g heterogeneous, [TILL, Qvt]. .
- g { ]
= 1M
o
£ |
<
- ) { ]
c
o
@ { 15
1 1d
- SM | . b
C .
- { g ]
‘ 15| s GB
b .
75 ) —
d
| 67.8 B
76.0-77.0 1 76.0
Very dense, gray, (SM), moist to wet, silty, { 1.0
fine to medium SAND, some fine to coarse SM : 1.0 $-30 GB
gravel, some small lenses/pockets of fine to . 66.8
= medium SAND, [TILL, Qvt]. 1 770 05 f
77.0-775 GP | 66.3 05 S-31 GB
Very dense, gray, (GP), wet, fine to coarse - 775 16
GRAVEL, some fine to coarse sand, trace a :
I silt, [TILL, Qvt]. . .
77.5-79.0 SM |
Very dense, gray, (SM), moist to wet, silty,
fine to medium SAND, some fine to coarse { :ﬁg%iﬁg?gf;’;f gktjg r
L gravel, some small lenses/pockets of fine to 64.8 78.0 ft bs, (dry rock flour
\ medium SAND, [TILL, Qv]. SP D 79.0 782 S-32 GB and broken rock
79.0-79.5 64.3 - fragments).
Very dense, gray, (SP), wet, fine to medium sM 1 79.5
SAND, trace silt, [TILL, Qvt]. {
— 80 - |
Log continued on next page
1into 3 ft LOGGED: Jeff Schwartz
DRILLING CONTRACTOR: Holt Services Inc. CHECKED: David P. Findley
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ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

RECORD OF BOREHOLE E330-B-003

PROJECT: Sound Transit East Link/ WA DRILLING METHOD: Sonic
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 1/2/13

DATUM: Sound Transit East Coordinate System
COORDINATES: N: 554,144.97 E: 1,633,023.08

SHEET 5 of 5

ELEVATION: 143.84
INCLINATION: -90

LOCATION: 110th Ave. N of Main St. DRILL RIG: Track Mounted Geoprobe 8140LS Sonic
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
£ BLOWS / ft
Fo s Q  |ELEV. 14 20 40 60 80 NOTES
we | o 8 | g z | ReC @ W — WATER LEVELS
(=) b=4 DESCRIPTION 17 & o] =) ATT = [~
b S |z~ peptH X = F PL MC L
o] o (FY) =
| g0 o 20 40 60 80
795-835 . Groundwater observed at
Very dense, gray, (SM), moist, fine SAND q 74.0 ft bgs at the end of
and SILT, little fine to coarse gravel, ‘ RUN16.
heterogeneous, [TILL, Qvt]. | Very hard drilling RUNS 17
- a through 19. -
SM |/ 17
L d 1 ]
1 1.0
o { 10 S-33 GB
£
[}
- & | ]
8 d 60.3
g 83.5-90.0 . 83.5
® Very dense, gray, (SM), moist, silty, fine to q
B a medium SAND, some fine to coarse gravel, ’ 1
S heterogeneous, [TILL, Qvt].
£
e {
-85 g i |
9 ( 18
3 .
Q
g ]
- 5 ( —
S 1
= | 10 S-34 GB
3 SM | ’
| XS] . ]
c
3 .
& .
d
19
- a g ]
1.0
i ] 10 S-35 GB
L 90 1 I 538 N
Boring completed at 90.0 ft. 90.0 Groundwater measured at
78.2 ft bgs, hole open to 90
ft bgs (end of borehole).
|95 |
— 100 —
1into 3 ft LOGGED: Jeff Schwartz

DRILLING CONTRACTOR: Holt Services Inc.
DRILLER: Steve Zimmerman

CHECKED: David P. Findley

DATE: 3/11/2014
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ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT: Sound Transit East Link/WA
PROJECT NUMBER: 113-93533.0320

RECORD OF BOREHOLE E330-B-004

DATUM: Sound Transit East Coordinate System
COORDINATES: N: 554,924.27 E: 1,633,136.57

DRILLING METHOD: Sonic
DRILLING DATE: 4/8/2013

SHEET 1 of 3

ELEVATION: 145.01
INCLINATION: -90

LOCATION: NE 4th St. and 110th Ave NE DRILL RIG: Tsi 150cc Compact Crawler WELL TAG # BHU584
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
T BLOWS / ft @
T i
o = o | 2. |ELEV. & " 2 4 @ & NOTES
T [0) z
58| ¢ DESCRIPTION g |28 3 | BeC o g WATER LEVELS
T - g = |peptHl ¥ 2 - PL MC L
2 (FH) 20 40 60 80 WELL INSTALLATION
0 0.0-0.7 ] ] ]
Asphalt Pavement, [Fill, Hf]. 144.3 8-inch diameter
- 0.7-0.9 GP-GM flush mount |
Crushed Rock, [FILL, Hf]. / 0.9 steel
09-60 10 comented o
o Dense, grayish brown, (SM), moist, fine to 10 S-1 GB ft bgs -
medium SAND and SILT, some fine to : '
| coarse gravel, scattered cobbles, [FILL, Hf]. 1 2-inch diameter |
PVC riser from
SM 0.3 to 28 ft
L bgs. i
18 s2 GB . Backfilled with
5 i 3/8 inch |
bentonite chips
390 from 1 to 24.8
B 139.! ft bgs. N
6.0-225 ] 6.0 S-2@4ft
Dense, grayish brown, (SM), moist, fine to { %G-15.4
| medium SAND and SILT, some fine to 1.0 s3 GB %S-45.2 ]
coarse gravel, scattered cobbles, [TILL, . 1.0 %F-39.4
Qut]. 4 2
| 11l ]
d
1.0
N 10 S-4 GB
—10 J ]
- 4 ‘ ]
oD
% 1.0
- 8 d . 0 S-5 GB 1
g
- 9] p ]
5 &
a
L 5 b | ]
£ SM
8 15 se GB
3 .
15 5 . 3 —
o d
5 1T H
- ‘g ]
®©
S d
- < ]
o
£ 1
3 q . S-7T@17.5ft
- £ 18 57 GB . %G-17.8 .
S . . %S-47.1
oF-35.
@ a %F-35.1
. d |
B ol i
B 4 1225 Driller's Note: B
225-27.0 : 25 More gravel
. : : encountere
- Very dense, grayish brown, (SM), moist, q midwlzjay RUN 4. 1
gravelly, silty, fine to coarse SAND, [TILL, ’ 1.0 g
4 S-8 GB
Qut]. | 1.0
- { ]
Backfilled with
| SM | Colorado silica N
2 { 10 x 20 sand
11l filter from 24.8
| to 39 ft bgs. B
{ 1 1 S-9@26ft
e '0 S-9 GB [ ] %G-27.6
| 118.0 : %S-49.1 B
27.0-30.0 0|\ 27.0 %F-23.3
Very dense, gray, (GP-GM), moist to wet, 0
L fine to coarse GRAVEL, some sand, little silt r 2-inch diameter
[ADVANCE OUTWASH, Qva]. () slotted PVC
GP-GML, Q) |(] 5 size 0.010 inch
- o from 28 to 38 ft
1 10 1 g4 GB bgs
(=] 1.0
30 11 115.0
Log continued on next page
1into4ft LOGGED: Jeff Schwartz

DRILLING CONTRACTOR: Holt Services Inc.
DRILLER: Brian Owens

CHECKED: David P. Findley
DATE: 3/11/2014
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ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT: Sound Transit East Link/ WA~ DRILLING METHOD: Sonic
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 4/8/2013

RECORD OF BOREHOLE E330-B-004

DATUM: Sound Transit East Coordinate System
COORDINATES: N: 554,924.27 E: 1,633,136.57

SHEET 2 of 3

ELEVATION: 145.01
INCLINATION: -90

LOCATION: NE 4th St. and 110th Ave NE DRILL RIG: Tsi 150cc Compact Crawler WELL TAG # BHU584
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
T BLOWS / ft @
T i
o = o | 2. |ELEV. & " 2 4 @ & NOTES
T [0) z
8 g DESCRIPTION 8 | &9 > %? g & WATER LEVELS
g o % DEPTH 2 = PL MC LL
@ (Ft) 20 40 60 80 WELL INSTALLATION
— 30 —
30.0-33.0 _ ] NINEEEY Vibration test =
Very dense, gray, (GM), moist to wet, silty o \e conducted at H
| GRAVEL, some sand, [ADVANCE M 30 feet by ATS = 1
OUTWASH, Qval]. oM a 1.0 S11 cB Consulting. ]
Bliq 1.0 =
- oMo =
| 9 112.0 H|
33.0-345 o J%[{ 330 1 g-éz‘z@?’?ﬂ H
Very dense, gray, (SW-SM), wet, fine to A e S-12 GB [ ] ©0G-23. —
B coarse SAND, some fine gravel, little silt, SW-SM”. 4l 10 %S-67.6 ]
[ADVANCE OUTWASH, Qva]. 2oLt 1105 S/Oa’:tj‘é(ied soi =
34.5-37.0 o e 345 encountered at H
—35 Very dense, gray, (GM), wet, silty, fine to of \|© 6 34 ft bgs — |
coarse GRAVEL, little sand, [ADVANCE M ’ —
OUTWASH, Qva]. oM [ D —
i 0P 1] 1.0 =
oM 0 S-13 GB H
| M <] 108.0 : — 1|
37.0-375 ] ML \ \ \ 1075 05 S-14 GB .
Hard, greenish gray, (ML), moist, low 375 0.5 H
L plasticity SILT, [PRE-VASHON : Hl
GLACIOLACUSTRINE DEPOSITS, Qpgl].
37.5-43.0
- Hard, mottled dark gray and white, (CL), -
moist, low plasticity, silty CLAY, some 1. N Ny
slickensides, [PRE-VASHON ) 8-15 GB Backilled with
- 40 GLACIOLACUSTRINE DEPOSITS, Qpgl]. o bentonite chips —
from 39 to 85 ft
- bgs. ]
oD
£
- 8 S-16@42ft .
8 =
9] % g S-16 GB 1o %G-
L © 102.0 : %S- |
5 43.0-59.0 43.0 %F-98.4
a Hard, gray, (ML), moist, low plasticity, clayey
| 5 SILT, homogeneous, [PRE-VASHON |
2 GLACIOLACUSTRINE DEPOSITS, Qpgl].
©
45 | £ 7 —
o
g
- 5] ]
£
8
a
- < ]
E 1.0
3 a0 S-17 GB
L Ke) _
c
o
[%]
- 50 |
Vibration test
conducted at
- ML 50 feet by ATS 1
Consulting.
1.0
10 S-18 GB
— 55 8 —
| 86.0 B
59.0 1.0
CL a0 S-19 GB
[ 60 Log continued on next page B
1into4ft LOGGED: Jeff Schwartz

DRILLING CONTRACTOR: Holt Services Inc.
DRILLER: Brian Owens

CHECKED: David P. Findley
DATE: 3/11/2014
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ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

RECORD OF BOREHOLE E330-B-004 SHEET 3 of 3

PROJECT: Sound Transit East Linkk WA  DRILLING METHOD: Sonic DATUM: Sound Transit East Coordinate System ELEVATION: 145.01
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 4/8/2013 COORDINATES: N: 554,924.27 E: 1,633,136.57 INCLINATION: -90
LOCATION: NE 4th St. and 110th Ave NE DRILL RIG: Tsi 150cc Compact Crawler WELL TAG # BHU584
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
£ BLOWS / ft
Fo = Q  |ELEV. 14 20 40 60 80 NOTES
LN ) & | o z | ReC @ W — WATER LEVELS
a s DESCRIPTION % | %o S | 2 o
T - g = |peptHl ¥ 2 - PL MC L
o} H—&—1
L e @ (FH) 20 40 60 80 WELL INSTALLATION
59.0-72.0
Hard, dark gray, (CL), moist, silty CLAY,
L some light gray mottling, silckensides,
[PRE-VASHON GLACIOLACUSTRINE
DEPOSITS, Qpgl].
B White clasts observed from 61 to 62 1.0
ft bgs. W S-20 GB
Grades to mottled gray and light gray
65 at 64 ft bgs. 9
- CcL
B 10 S-21@68ft
a0 S-21 GB o—i %G-
| - %S-
g %F-98.0
8
(&)
—70 5
©
S
.o
B a
=
o
| = 73.0
e 72.0-76.0 72.0
S Hard, gray, (ML), moist, low plasticity, clayey
L o SILT, homogeneous, [PRE-VASHON
8 GLACIOLACUSTRINE DEPOSITS, Qpgl]. 1.0
g W S-22 GB
- g ML
<
[5}
c
=75 3 10
©
| S 69.0
76.0 - 80.0 76.0
Hard, mottled gray and light gray, (ML),
| moist, low plasticity, clayey SILT,
[PRE-VASHON GLACIOLACUSTRINE
DEPOSITS, Qpgl].
- ML
1.0
- S-23 GB
. 65.0 1.0
80.0-82.0 80.0
Hard, gray, (ML), moist, low plasticity, clayey
L SILT, [PRE-VASHON ML
GLACIOLACUSTRINE DEPOSITS, Qpgl]. 1 0S-24@81ft
) S-24 GB o %G-
| 63.0 : %S-
82.0-85.0 82.0 %F-96.8
Hard, mottled gray and light gray, (ML), 11
| moist, low plasticity, clayey SILT, few
slickensides, [PRE-VASHON
GLACIOLACUSTRINE DEPOSITS, Qpgl]. ML
1.0
0 S-25 GB
. 60.0 1.0
Boring completed at 85.0 ft. 85.0
90 |
1into4ft LOGGED: Jeff Schwartz
DRILLING CONTRACTOR: Holt Services Inc. CHECKED: David P. Findley 0
DRILLER: Brian Owens DATE: 3/11/2014 FINAL DESIGN PARTNERS.




ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT: Sound Transit East Link/WA
PROJECT NUMBER: 113-93533.0320
LOCATION: 110th Ave, N of NE 4th St.

RECORD OF BOREHOLE E330-B-005

DATUM: Sound Transit East Coordinate System
COORDINATES: N: 555,069.03 E: 1,633,067.56

DRILLING METHOD: Sonic
DRILLING DATE: 2/15/2013

DRILL RIG: Truck Mounted R131 Sonic

SHEET 1 of 4

ELEVATION: 157.76
INCLINATION: -90

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
I BLOWS / ft @
=
T
be| = o | 2. |ELEV. i " 2 4 @ & NOTES
T [0) z
87| 2 DESCRIPTION g 128 Z |REC| @ g WATER LEVELS
b S | 23 |pepry| B | ATT = F PL MC L
8 G =
«Q 20 40 60 80
0 0.0-0.8
Asphalt Pavement.
157.0 Air knife excavation to 6.5
| 08-20 08 ftbgs. |
Concrete Pavement.
155.8
B 20-6.0 T] 2.0 4-inch PVC casing installed]
c From observation during air knife { to 76 feet for shear wave
k] excavation: : test. Grouted in place.
% Compact, grayish brown, (SM), moist,
- Q SAND and SILT, some fine to coarse 4 ]
L gravel, heterogeneous, [WEATHERED .
2 TILL, Qvt].
= |
¥ d
i < SM |
¢
5 1 |
d
151.8
B 6.0-225 . 6.0 Begin drilling at 6 ft bgs
Dense, grayish brown, (SM), moist, silty, q 1000 on 2/16/2013.
fine to coarse SAND, some fine to coarse ’ S-1@6.5ft
gravel, [TILL, Qvt]. h | 1.0 s B ° :f;g—gg?
- s R 4S-35. —
Some yellowish red oxidation 10 %F-46.7
observed from 6 to 15 ft bgs. ; 1
C .
d Pressuremeter Test at 8.5
ft bgs.
i |
- 1.0 .
10 S-2 GB
[~ 10 { 1 Pressuremeter Test at 10 |
ft bgs.
o d
- 2 ]
(2]
@ ||
© d
Q
© 1.
B _g Vi 1 1.0 S-3 GB Large cobble encounte_red ]
a Large cobble encountered at 12 ft ! at 12 ft bgs during casing
5 bgs. advance.
S 9
£ 1 2
- © ]
¢ sm | O -
o
o .
o]
© - J
- 2 ]
k] .
o 1.
S & N 10 S-4 GB
£
— 15 < 1 |
2 d
c
o
@ .
- d 1 ]
d
- 1.0 ]
; 1.0 S5 GB
& .
- N ‘ ]
i o)1 |
. 1.0
0] 1.0 S-6 GB
—20 . |
Log continued on next page
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DRILLING CONTRACTOR: Cascade Drilling, LP
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CHECKED: David P. Findley
DATE: 3/11/2014
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ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT: Sound Transit East Link/WA
PROJECT NUMBER: 113-93533.0320
LOCATION: 110th Ave, N of NE 4th St.

RECORD OF BOREHOLE E330-B-005

DATUM: Sound Transit East Coordinate System
COORDINATES: N: 555,069.03 E: 1,633,067.56

DRILLING METHOD: Sonic
DRILLING DATE: 2/15/2013
DRILL RIG: Truck Mounted R131 Sonic

SHEET 2 of 4

ELEVATION: 157.76
INCLINATION: -90

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
'3_: BLOWS / ft @
T
be| = o | 2. |ELEV i " 2 4 @ & NOTES
a=1 9 O Q Z | REC @ WATER LEVELS
a z DESCRIPTION 2 | %9 2 | amr S e
4 o o DEPTH 2 = PL MC LL
8 G =
| 50 @ 200 40 60 80
6.0-225 .
Dense, grayish brown, (SM), moist, silty, q
fine to coarse SAND, some fine to coarse ‘
gravel, [TILL, Qvt]. |
- { ]
Becomes slightly sandier from 20.5 SM
to 22.5 ft bgs. ;
d
- 19 15 S7 GB i
135.3
225-27.5 . 22.5
| Very dense, grayish brown, (SM), moist, q ! i
silty, fine to medium SAND, some fine to Pressuremeter Test at 23
coarse gravel, heterogeneous, [TILL, Qvt]. | ft bgs.
{
Pl 10 58 GB
1.0 a Pressuremeter Test at 24.5
| ft bgs.
25 SM | (] —
d J
. 3
( .
L 1.0 s ]
10 -9 GB
d 130.3
o 275-32.5 b 27.5
B Very dense, grayish brown, (GM), moist, {
B 1] silty, fine to coarse GRAVEL and SAND, ]
5 little cobbles, [TILL, Qvt]. i
£ cals
.o
- a | ]
5 d
o 1.0
< . 0 S-10 GB
& 1.0
S .
— 30 1 GM —
S cals
8 ;
|5}
£ {
L © . _
a
8 o
;} J
L k) _
5
[%] . 125.3 4
325-35.0 o] 325 1.0 511 GB
Dense to very dense, brown to grayish 0 0.5 3
B brown, (GP-GM), moist to wet, fine to ml Pressuremeter Test at 33 |
coarse GRAVEL and SAND, little silt, (=] ft bgs.
[ADVANCE OUTWASH, Qval). L QT
GP-GM o N
B H S-12@34ft T
o 1 %G-50.5
b Q| 10 S-12 GB ® %S-38.6
o [N 1228 ' %F-10.9
35 35.0-37.0 ] 350 A few inches of ground
Dense to very dense, brown, (GP), moist to o 60 1.0 s13 B water measured at bottom
wet, fine to coarse GRAVEL and SAND, 10 - of hole at the end of RUN
trace silt, [ADVANCE OUTWASH, Qval]. o 0 4, 35 ft bgs.
B 6P LO( RUN 5 - Drill rods wet and |
o GO muddy.
| o 01208 1
37.0-38.5 p M1 37.0
Dense to very dense, grayish brown, (GM), o[ \l© 1,
wet, silty, fine to coarse GRAVEL, some ~ 5 1.0 S-14 GB
sand, [ADVANCE OUTWASH, Qval. GM GD
- b C ]
of \°] 119.3
38.5-39.0 P~ ] 385 0.
Dense to very dense, brown, (GP), moist to GP o[ \°]| 118.8 0.5 S-15 GB
B wet, fine to coarse GRAVEL and SAND, b 39.0 B
trace silt, [ADVANCE OUTWASH, Qval]. G oMo
M [
=
—40 . — —
Log continued on next page
1into 3 ft LOGGED: Jeff Schwartz
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ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

RECORD OF BOREHOLE E330-B-005 SHEET 3 of 4

PROJECT: Sound Transit East Linkk WA  DRILLING METHOD: Sonic DATUM: Sound Transit East Coordinate System ELEVATION: 157.76
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 2/15/2013 COORDINATES: N: 555,069.03 E: 1,633,067.56 INCLINATION: -90
LOCATION: 110th Ave, N of NE 4th St. DRILL RIG: Truck Mounted R131 Sonic
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
£ BLOWS / ft
Fo s Q  |ELEV. 14 20 40 60 80 NOTES
e | o 8 | o z | Rec 4 w ‘ ‘ ‘ ‘ WATER LEVELS
a = DESCRIPTION » | %20 S | aF S e
b S |z~ peptH X = F PL MC L
S ° Ry =
L 40 20 40 60 80
39.0-41.0 N
Dense, brown, (GM), moist, silty, fine to of \|© 1.0
coarse GRAVEL, some sand, [ADVANCE GM M1 1.0 S-16 GB Casing wet at 40 ft bgs,
OUTWASH, Qval]. g 116.8 observed while pulling
- 410-426 T 410 casing for Shear Wave
Dense, brown, (GP-GM), moist to wet, fine 0 ) 5 install on 2/19/2013.
to coarse GRAVEL and SAND, little silt, little 1
cobbles, [ADVANCE OUTWASH, Qval. GP-GMIo 1.0
- b d i To S-17 GB -
oWy 115.2
426-475 || 426 A few inches of
- Dense, brown, (GM/GP-GM), wet to moist, o groundwater at bottom of _|
silty, fine to coarse GRAVEL, some sand, H hole at the end of RUN 5 at
little cobbles and fine to coarse GRAVEL o 42.6 ft bgs, slow seepage
and SAND, little silt and cobbles, QT of groundwater into hole,
[ADVANCE OUTWASH, Qval. M likely from 35 feet and
- o[ below. N
=]
9Iq
[~ 45 GM/GP-GM [ | 6 —
HiH 15| s GB
I a [ —
Yellowish red oxidation observed in o | D
(GM) soils from 46 to 46.5 below Qlhl
ground surface. ~
B oWy Ground water measured at |
/s 110.3 46 ft bgs at 1215 on
. 475-515 475 2/15/2013 (bottom of hole
£ Hard, mottled gray and light gray, (CL), at 47 ft bgs, no casing).
B 1] damp to moist, CLAY, [PRE-VASHON S-19@48ft 1
5 GLACIOLACUSTRINE DEPOSITS, Qpgl]. 1.0 %G-0.0
z W S-19 GB 1 %S-4.8
g ’ %F-95.2
- a ]
=
o
£ CL
©
50 e 7 —
o
g
|5}
£
L © _
a
‘é 4 106.3
5 51.5-52.0 o] 51.5 05
E Dense, brown, (GM), moist, silty, fine to GM ONO 105.8 0.5 S-20 GB
B s coarse GRAVEL, some fine to coarse sand. 52.0 B
® | 520-525 ML 105.3
Hard, mottled gray and light gray, (ML), 52.5 Drill rod wet at about 33 ft
moist, low plasticity SILT, [PRE-VASHON bgs, observed when pulling
B GLACIOLACUSTRINE DEPOSITS, Qpgl]. up drill rod at end of RUN
52.5-60.0 7,525 ft bgs.
Hard, gray, (ML), moist, low plasticity SILT,
trace fine to coarse gravel, non-stratified, 8
- [PRE-VASHON GLACIOLACUSTRINE —
DEPOSITS, Qpgl].
35 s GB
|55 |
No gravel at 55 ft bgs.
ML
15| sz GB
B Casing advanced from 0 to"|
57 ft bgs prior to RUN 10
9 on 2/18/2013.
| 60 97.8 N
Log continued on next page
1into 3 ft LOGGED: Jeff Schwartz
DRILLING CONTRACTOR: Cascade Drilling, LP CHECKED: David P. Findley 0
DRILLER: Kevin Rogers DATE: 3/11/2014 FINAL DESIGN PARTNERS.




ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT

: Sound Transit East Link/ WA

RECORD OF BOREHOLE E330-B-005

DRILLING METHOD: Sonic

DATUM: Sound Transit East Coordinate System

SHEET 4 of 4

ELEVATION: 157.76

PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 2/15/2013 COORDINATES: N: 555,069.03 E: 1,633,067.56 INCLINATION: -90
LOCATION: 110th Ave, N of NE 4th St. DRILL RIG: Truck Mounted R131 Sonic
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
T BLOWS / ft @
T E
Ee| = Q  |ELEV. i 20 40 60 80 NOTES
LN ) 8 | Eo z | ReC & iy — WATER LEVELS
a z DESCRIPTION % | %o S | &t g &
b S |z~ peptH X = F PL MC L
8 NG =
| 6o o 20 40 60 80
60.0 - 62.5 7/ 60.0
Hard, gray, (CH), moist, high plasticity
CLAY, slickensided, [PRE-VASHON
GLACIOLACUSTRINE DEPOSITS, Qpgl].
B S-23@61ft T
CH 9 | 4o %G-0.0
ﬁ S-23 GB > %S-2.5
/ ’ %F-97.5
777777777777777 - A 95.3
62.5-67.5 62.5
Hard, gray, (ML), moist, low plasticity, clayey
B SILT, non-stratified, [PRE-VASHON 1
GLACIOLACUSTRINE DEPOSITS, Qpgl].
Pressuremeter Test at 64.3
ft bgs.
— 65 ML 10 —
1.0
10 S-24 GB
oD
£
I @ —
1] Casing advanced to 67 ft
5 90.3 bgs prior to RUN 11 on
® [ 675-730 T — - 67.5 2/18/2013.
_E Dense to very dense, gray, (ML), moist to
B a wet, non-plastic SILT, trace fine sand, 1
S [PRE-VASHON GLACIOLACUSTRINE
£ DEPOSITS, Qpgl].
©
o
- e ]
o
g
|5}
§
- 70 g |
= ML 10
2 10 S-25 GB
3 .
L Ke) _
c
o
(%]
Pressuremeter Test at 71
1 ft bgs.
B 84.8 ]
73.0-78.0 73.0 Pressuremeter Test at 73
Hard, gray, (ML), moist, low plasticity clayey ft bgs.
SILT, slickensided, [PRE-VASHON Ground water measured at
GLACIOLACUSTRINE DEPOSITS, Qpgl]. 69.1 ft bgs at 0915 on
- 2/19/2013 (bottom of hole
10 at 73.3 ft bgs, cased to 75
4.0 feet).
0 S-26 GB )
|75 |
ML
B Cascade over-drilled
borehole from 76 to 78 ft
bgs for shear wave
installation on 2/19/2013.
- 12 ]
| 79.8 B
Boring completed at 78.0 ft. 78.0
- 80 |
1into 3 ft LOGGED: Jeff Schwartz
DRILLING CONTRACTOR: Cascade Drilling, LP CHECKED: David P. Findley 0

DRILLER:

Kevin Rogers

DATE: 3/11/2014

FINAL DESIGN PARTNERS.




ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT: Sound Transit East Link/WA
PROJECT NUMBER: 113-93533.0320
LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: Truck Mounted R131 Sonic

RECORD OF BOREHOLE E330-B-006

DRILLING METHOD: Sonic
DRILLING DATE: 2/8/2013-2/14/2013

SHEET 1 of 5

DATUM: Sound Transit East Coordinate System
COORDINATES: N: 555,393.84 E: 1,633,074.71

ELEVATION: 163.41
INCLINATION: -90
WELL TAG # BHS738

DEPTH
(Ft)
BORING METHOD

SOIL PROFILE

SAMPLES

DESCRIPTION

uscs

ELEV.

DEPTH ATT

(FH)

GRAPHIC
LOG
RUN

NUMBER

TYPE

PENETRATION RESISTANCE

20

BLOWS / ft &
40 60 80

NOTES

PL

20

MC LL

40 60 80

WATER LEVELS

WELL INSTALLATION

I
[9)]
Air Knife Excavation

0.0-0.8
Asphalt Pavement.

162.7

0.8-10.0
Controled Density Fill.

0.8

153.4

I
o
Sonic-4-inch Diameter Core/6-inch Diameter Casing

—20

10.0-125

Compact, grayish brown, (SM/SP-SM),
moist, silty, fine to medium SAND, little fine
gravel and fine to medium SAND, little silt
and fine gravel in pockets/lenses,
[WEATHERED TILL, Qvt].

S

{
M/SP-S

10.0

150.9

12.5-275

Very dense, grayish brown, (SM), moist fine
to medium SAND and SILT, little fine to
coarse gravel, heterogeneous, [TILL, Qvt].

Minor yellowish-red oxidation
observed from about 15 to 18 ft bgs.

Log continued on next page

SM

125

RUN-2

-
o

GB

Air knife
excavation to
10 ft bgs
completed on
2/7/2013.
Begin drilling at
1145 on
2/8/2013,
advance —
casing to 10 ft
bgs, cleanout
to 10 feet.

12-inch
diameter flush
mount steel
monument,
cemented to
3.0 ft bgs.

4-inch diameter —
PVC riser from

0.3to 53 ft

bgs.

Backfilled with

medium

bentonite chips

from 3 to 50 ft

bgs. 1

Hydraulic leak

observed in

sonic drill N
head.

Shut down at
1244 2/8/2013,
16 ft of 8-inch
diameter
casing -
removed from

bore hole.

Resume drilling

at 0915

2/12/2013.

RUN-2@15.5ft

%G-14.8

%S-47.0

%F-38.2 B

1into 3 ft

DRILLING CONTRACTOR: Cascade Drilling, LP
DRILLER: Kevin Rogers

LOGGED: Jeff Schwartz
CHECKED: David P. Findley
DATE: 3/11/2014

o

FINAL DESIGN PARTNERS.




ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT: Sound Transit East Link/WA
PROJECT NUMBER: 113-93533.0320

RECORD OF BOREHOLE E330-B-006

DRILLING METHOD: Sonic
DRILLING DATE: 2/8/2013-2/14/2013

DATUM: Sound Transit East Coordinate System
COORDINATES: N: 555,393.84 E: 1,633,074.71

SHEET 2 of 5

ELEVATION: 163.41
INCLINATION: -90

LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: Truck Mounted R131 Sonic WELL TAG # BHS738
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
£ BLOWS / ft
Fo s Q  |ELEV. 14 20 40 60 80 NOTES
we | o 8 | g z | ReC @ W — WATER LEVELS
a = DESCRIPTION » | %20 S | aF S e
z - g = |peptHl ¥ 2 - PL MC L
(e}
L 2 @ (Ft) 20 40 e 80 WELL INSTALLATION
125-27.5 .
Very dense, grayish brown, (SM), moist fine q
to medium SAND and SILT, little fine to ‘
coarse gravel, heterogeneous, [TILL, Qvt]. ]
B d
2
- d 1 1g
{ Driller's Note:
Tight
- | formation, very
{ hard drilling.
SM
- ( :
i |
25 ~ 3
& .
d
- 4 |
135.9
o 275-325 1] 275 Easier drilling.
% Dense to very dense, gray to grayish brown, {
B 1] (GM/GP-GM), moist, silty, fine to coarse
5 GRAVEL, some fine to coarse sand and A
® fine to coarse GRAVEL and SAND, little silt, (
£ [TILL, Qvt]. 19
B a |
5 d
£ :
©
- o GM/ |,
Sl ap-om | ]
5 Becomes grayish brown at about 30
3 ft bgs. :
£ {
L ® .
a
5 b ] 4
£
3 -
B 2 Brown fabric-like organic fragments
3 at about 32.5 ft bgs. : 1309
32.5-40.0 o~ |\ 325
Dense to very dense, grayish brown, o
B (GP-GM), moist, fine to coarse GRAVEL ml
and SAND, little silt, [ADVANCE =]
OUTWASH, Qval. L QI
- Q
=]
69|
Q
35 g No
=] groundwater
L QI observed at
I end of RUN 4,
- oy 35 ft bgs.
GP-GMr
69|
| Q
=]
69| 5
| Q
=]
69|
- Q
=]
69|
|- 40 o 123.4
Log continued on next page
1into 3 ft LOGGED: Jeff Schwartz

DRILLING CONTRACTOR: Cascade Drilling, LP
DRILLER: Kevin Rogers

CHECKED: David P. Findley
DATE: 3/11/2014
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ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT: Sound Transit East Link/ WA
PROJECT NUMBER: 113-93533.0320

RECORD OF BOREHOLE E330-B-006

DRILLING METHOD: Sonic
DRILLING DATE: 2/8/2013-2/14/2013

DATUM: Sound Transit East Coordinate System
COORDINATES: N: 555,393.84 E: 1,633,074.71

SHEET 3 of 5

ELEVATION: 163.41
INCLINATION: -90

LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: Truck Mounted R131 Sonic WELL TAG # BHS738
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
T BLOWS / ft @
T i
Ee| = Q  |ELEV. i 20 40 60 80 NOTES
we | o S | g z | ReC @ W — WATER LEVELS
a = DESCRIPTION » | %20 S | aF S e
T - g = |peptHl ¥ 2 - PL MC L
2 (FH) 20 40 60 80 WELL INSTALLATION
40 40.0 -45.0 I 400
Dense to very dense, grayish brown, (GP), 0 60
moist, fine to coarse GRAVEL and SAND,
trace silt, [ADVANCE OUTWASH, Qval]. o 0
- Q C s
o\
o D
- b Q C
o
GP 7 G
o O
- Q C
o[\°
o D
- Q C
o\
s 2 Ol1isal
45.0-47.5 0 | 45.0
Dense to very dense, grayish brown, °
(GP-GM), moist, fine to coarse GRAVEL, ml
some fine to coarse sand, little silt, =]
= [ADVANCE OUTWASH, Qval. L QT
GP-GM il
Q
=]
| b C :
Grades siltier at 47 ft bgs. o 115.9
e 47.5-48.0 sm |l Ars
B Dense to very dense, grayish brown, (SM), ‘ 115.4
B 1] moist, silty, fine to medium SAND, some 48.0
5 fine to coarse gravel. o [
o 48.0-56.5 H
g Dense to very dense, grayish brown, o
= a (GP-GM), moist, fine to coarse GRAVEL, L QT
5 some fine to coarse sand, little silt, cobbles, ™
£ [ADVANCE OUTWASH, Qval. oW
©
L o Cobbles/boulders encountered at 48 2 3‘
%0 o) to 48.5 ft bgs g 7
o > 1bgs. N Backiilled with
g i J 8x12 filter pack
T Becomes moist to wet at 50 ft bgs. y X12 Tilter pacl
£ (o) sand from 50 B
- g Q to 73.5 ft bgs. A
S o
£ H
3 o
- g Q[ RUN-7@52ft T
8 aP-aM” Al 22| RUNT B |e %G-63.6
B %S-28.1
0
B Becomes gray at 52.5 ft bgs. OC 3\ %F-8.3 L]
o I 4-inch diameter =
H slotted PVC —
(o size 0.040 inch —
- Q from 53 to 73 ft H
P q bgs. =
o —
o) =
% 6 9|(] =
o —
o | D —
- b C : — -
0 1069 | 8 -
56.5-57.5 b 56.5 Groundwater —
Very dense, gray, (GM), moist, silty, fine to o[ \l© measured at —
B coarse GRAVEL, some sand, [ADVANCE GM M 54.4 ft bgs at =
OUTWASH, Qal. g 105.9 esng ;;tRbUN 8 =
57.5-60.0 57.5 (pashtbgsion | 5
Hard, dark gray, (ML), moist, low plasticity, H
B clayey SILT, trace fine organic fragments, =
rhythmic gray clayey SILT layers to 1/2 inch —
thick, [PRE-VASHON —
GLACIOLACUSTRINE DEPOSITS, Qpgl]. ML —
Becomes fine SAND at 60 ft bgs. H
| 60 103.4 Hl |
Log continued on next page
1into 3 ft LOGGED: Jeff Schwartz

DRILLING CONTRACTOR: Cascade Drilling, LP

DRILLER: Kevin Rogers

CHECKED: David P. Findley
DATE: 3/11/2014
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ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT: Sound Transit East Link/WA
PROJECT NUMBER: 113-93533.0320

RECORD OF BOREHOLE E330-B-006

DRILLING METHOD: Sonic
DRILLING DATE: 2/8/2013-2/14/2013

COORDINATES: N: 555,393.84 E: 1,633,074.71

SHEET 4 of 5
DATUM: Sound Transit East Coordinate System

ELEVATION: 163.41
INCLINATION: -90

LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: Truck Mounted R131 Sonic WELL TAG # BHS738
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
I BLOWS / ft @
T E
Ee| = Q  |ELEV. i 20 40 60 80 NOTES
we | o S | g z | ReC @ W — WATER LEVELS
(=) b=4 DESCRIPTION 17 & o] =} ATT = [~
T - g = |peptHl ¥ 2 - PL MC L
2 (FH) 20 40 60 80 WELL INSTALLATION
60 60.0 - 65.0 [] 60.0 H-
Dense to very dense, gray, (GP-GM), wet, 0 o
fine to coarse GRAVEL, some sand, little ml RUN 9 appears —
silt, cobbles, [PRE-VASHON o to be mixed -
= GLACIOLACUSTRINE DEPOSITS, Qpgl]. QT and disturbed. =
o =
=] —
B Q| =
GP-GM[° ) 9 H
=] —
B g ] =
o —
oD =
L C ! —
o —
< 98.4 H:
® 650- 660 Tl eso aringatson |
Hard/dense t_o very densz_e,_dark gray, ML/SP bgs at 1430. —
(ML/SP), moist, low plasticity SILT and fine o~ Stop drilling —
SAND, [PRE-VASHON : o7.4 1430 =
- GLACIOLACUSTRINE DEPOSITS, Qpgl]. 6.0 2/12/2013 at =
66.0-73.0 65 feet =
Dense to very dense, dark gray, (SP-SM), 2/13/13 Hole ]
moist, fine SAND, little silt, [PRE-VASHON caved, three ]
- GLACIOLACUSTRINE DEPOSITS, Qpgl]. cleanout runs —
because of H-
caving. —
2 RUN 10 Soil —
| 'g may be —
o disturbed and —
5 physically H
© mixed due to —
£ 10 casing =
- a advancement —
5 i i prior to run. —
g Grades to fine to medium SAND at sp-sml” Groundwater —
; 69 ft bgs. . - -
© measured in —
- 70 o extraction well —
8 at about 66.5, —
5 1330 H
© 2/13/2013. —
£ —
L ® —
a —
= .
S —
£ -
3 H
|- o [
'g 0.5 RUN-10@72ft —
2] Trace coarse SAND at 72 ft bgs. 0.5 RUN-10 GB M %G-0.1 H
%S-94.5 ]
o/ F_i [
N 904 oF-5.4 =
73.0-84.0 73.0 2/14/2013
Hard, greenish gray, (CL), moist, silty CLAY, Groundwater
trace sand and gravel, few slickensides, measured at
[PRE-VASHON GLACIOLACUSTRINE 66.5 ft bgs
= DEPOSITS, Qpgl]. after well
installation.
Backfilled with
L 75 medium
bentonite chips
Becomes mottled greenish gray and from 73.5 ft to
light gray at about 75 ft bgs. bottom of hole.
"
CcL
RUN-11@76.7ft
- 1.0 %G-0.5
ﬁ RUN-11 GB ®— %S-1.8
’ %F-97.7
— 80 .
Log continued on next page
1into 3 ft LOGGED: Jeff Schwartz

DRILLING CONTRACTOR: Cascade Drilling, LP
DRILLER: Kevin Rogers

CHECKED: David P. Findley
DATE: 3/11/2014
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ST SONIC 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT: Sound Transit East Link/WA
PROJECT NUMBER: 113-93533.0320

RECORD OF BOREHOLE E330-B-006

DRILLING METHOD: Sonic
DRILLING DATE: 2/8/2013-2/14/2013

DATUM: Sound Transit East Coordinate System
COORDINATES: N: 555,393.84 E: 1,633,074.71

SHEET 5 of 5

ELEVATION: 163.41
INCLINATION: -90

DRILLING CONTRACTOR: Cascade Drilling, LP
DRILLER: Kevin Rogers

LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: Truck Mounted R131 Sonic WELL TAG # BHS738
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
£ BLOWS / ft
Fo = Q  |ELEV. 14 20 40 60 80 NOTES
we| o 6 | Eo z | ReC @ w - WATER LEVELS
(=) b4 DESCRIPTION 17 & o] =) ATT = &
T - g = |peptHl ¥ 2 - PL MC L
o
| @ (Ft) 20 40 60 80 WELL INSTALLATION
80 73.0-84.0 271312073
Hard, greenish gray, (CL), moist, silty CLAY, Groundwater
trace sand and gravel, few slickensides, measured at
[PRE-VASHON GLACIOLACUSTRINE 67.5 ft bgs at
= DEPOSITS, Qpgl]. end of RUN 11
(80 ft bgs).
- CL
oD
£
[}
I~ ©
(8}
g
£ 12
| o 79.4
e 84.0-87.5 84.0
El Hard, gray, (ML), moist, clayey SILT,
& [PRE-VASHON GLACIOLACUSTRINE
3 DEPOSITS, Qpgl].
-85 5
(s}
g
g ML
- ks
a
<
[5)
£
3
- Q
c
o
N 75.9
87.5-90.0 87.5
Hard, mottled gray and light gray, (ML),
B moist, clayey SILT, few slickensides,
[PRE-VASHON GLACIOLACUSTRINE
DEPOSITS, Qpgl].
ML 13
| 0 734
Boring completed at 90.0 ft. 90.0
|95 ]
— 100 —
1into 3 ft LOGGED: Jeff Schwartz

CHECKED: David P. Findley
DATE: 3/11/2014

FINAL DESIGN PARTNERS.
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ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

RECORD OF BOREHOLE E330-B-006A SHEET 1 of 3

PROJECT: Sound Transit East Linkk WA  DRILLING METHOD: Mud Rotary DATUM: Sound Transit East Coordinate System ELEVATION: 165.29
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 3/19/2013 COORDINATES: N: 555,424.75 E: 1,633,022.63 INCLINATION: -90
LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: B-59 Mobile Dirill Truck WELL TAG#:BHU524
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
2 BLOWS / ft &
T w
Eo @) x 10 20 30 40
& E LED 8 T [0} ELEV. g L BLO%/\(S REC ‘ ‘ ‘ ‘ WATNEgTLI?E?/ELS
a s DESCRIPTION % | %o 2| & per6in N |5
r o % — DEPTH % - PL MC LL
140 Ib h —e 1
. 2 (Ft) 30inchdrop 0 a0 Ve s WELL INSTALLATION
00-1.0 Air knife ‘ ‘
Concrete Pavement. 1643 excavation to 7
- . ft bgs. -
(13-0 rj -3 Rock GP-GM 163.8 Begin drilling at
rushed Rock. 15 1248 on
- 15-6.0 3/19/2013 B
8 Compact to dense, brown, (SM), moist, silty,
® fine to medium SAND, some fine to coarse 8-inch diameter
- § gravel, cobbles, [FILL, Hf]. flush mount -
It steel
) SM monument,
B E concrete to 1.5 1
= Trace fine roots to 4 ft bgs. ft bgs.
~5 2-inch diameter ]
PVC riser from
l 159.3 0.3t0 52 ft |
6.0-15.0 1 6.0 bgs.
Very dense, mottled brown and grayish { .
L brown, (SM), moist, fine to medium SAND 3/8-inch |
and SILT, some fine to coarse gravel, [TILL, . HolePlug
Qut]. { Bentonite
| 1 1d Chips from 1.5 B
| s1|ss| 264042 | >50 | & >>4/0 49 ft bgs.
I C —
10 d —
1M 0o S-2@10ft
SM | . S-2 | SS 22-50/5" >50 ﬁ [ ] >>9%G-13.7
a - %S-40.5
B . %F-45.8 B
Intermittent drill
| b 1 chatter from 10 B
. to 15 ft bgs.
- a : ]
- b ]
s | e L 150.3 N
15.0- 16.0 1 15.0 S-3 | SS 50/6" >50 .4 >>@
Very dense, grayish brown, (SM), moist, sMm | 0.5
| silty, fine to medium SAND, some fine to | 149.3 i
> [l coarse gravel and cobbles, some reddish | 1 16.0
S || yellow motting/oxidation, [TILL, Qv | ¢
- 14 16.0- 25.0 -1
3 Very dense, gray, (SM), moist, silty, fine to |
= medium SAND, some fine to coarse gravel, d S
- Eﬁ" scattered cobbles, [TILL, Qvt]. ‘ —
5 i
- 2 ]
K}
a .
< {
20 2 5 S-4@20ft n
& SM S4 | SS 28-50/4" >50 W L >>9%G-18.6
| < o : %S-49.8 |
. %F-31.6
Increasing drill
| b 1 chatter from 20 B
. to 25 ft bgs.
Slight loss of
| : drilling mud, |
q possible water
: bearing zone at
| | 21 ft bgs. |
d
T L _ 140.3 o _
25.0-33.0 T[] 250 [ s5] ss 50/5" >50 | 0.4 >>¢Significant drill
Very dense, gray, (GP-GM), moist, fine to o 0.4 chatter from 25
L coarse GRAVEL and fine to medium SAND, H to 30 ft bgs. |
little silt, scattered cobbles, [ADVANCE o
OUTWASH, Qual. Q]
- . ]
GP-GMD_T|
=]
- C : -
a
- TH ]
Q1]
— 30 . |
Log continued on next page
1into4ft LOGGED: Jeff Schwartz
DRILLING CONTRACTOR: Holt Services Inc. CHECKED: David P. Findley 0
DRILLER: John Bennet DATE: 3/11/2014 FINAL DESIGN PARTNERS.




ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

RECORD OF BOREHOLE E330-B-006A SHEET 2 of 3
PROJECT: Sound Transit East Linkk WA  DRILLING METHOD: Mud Rotary DATUM: Sound Transit East Coordinate System ELEVATION: 165.29
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 3/19/2013 COORDINATES: N: 555,424.75 E: 1,633,022.63 INCLINATION: -90
LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: B-59 Mobile Dirill Truck WELL TAG#:BHU524
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
2 BLOWS / ft @
T
be| = o | Q. |ELEV. @ | BLows 1020 0 40 NOTES
a- | g DESCRIPTION 3 |28 S| & | peein | [REC WATER LEVELS
4 o % — DEPTH % - PL MC LL
140 1b h —e ]
2 (Ft) 30inchdrop 0 a0 Ve s WELL INSTALLATION
—30
25.0 - 33.0 1 S6 | SS 50/3" >50 [ 0.0 | ® >>$S-6@30ft
Very dense, gray, (GP-GM), moist, fine to o 0.3 :A:G-56-6
L coarse GRAVEL and fine to medium SAND, H 0413-35-9
little silt, scattered cobbles, [ADVANCE o %F-7.5
OUTWASH, Qval. GP-GMy, Q) |(] End drilling at
- ) N 0250 on
Some fine to coarse SAND. oW 3/19/2013,
I e 132.3 Resime driling
33.0-38.0 0 | 33.0 3/20/2013
Very dense, brown to grayish brown, o ’
| (GP-GM), moist, fine to coarse GRAVEL, ml
and fine to medium SAND, little silt, o
[ADVANCE OUTWASH, Qval. L QT
35 o 5 Drill chatter
GP-GM ~> S7| SS 35-50/3" >50 | o'y >>®observed at 35
< 1H| ft bgs.
- b C i
a
I =]
-y - | P A 1273
38.0-45.0 0 [| 38.0
Very dense, grayish brown, (GP-GM), moist 0
| to wet, fine to coarse GRAVEL, some fine to g
medium sand, little silt, [ADVANCE =]
OUTWASH, Qval. b n
[~ 40 B S-8@40ft
b s8 | ss | 32502 |50 3L |e >> 49,0000
o] %S-31.4
L alq %F-6.0
GP-GM}
- Ne
= o) g [
B £ o Drill chatter
14 ) W observed at 43
3 il ft bgs.
- 2 Xelty
T < L KWWl 1203
§ | 450-530 o~[{] 460 | s9 | ss 50/6" >50 | 0.3 >>¢
= Very dense, brown, (GP-GM), moist, fine to 0 0.5
| g coarse GRAVEL and fine to medium SAND, g
= little to trace silt, [ADVANCE OUTWASH, =]
g Qval. L QT
- > Iy
< o
=]
- b C i
Q
- GP-GMD_ T
=]
Qldl 10x20 silica
P . sand from 49
%0 o (Y S-10] SS 50/3" >50 | 0.3 >>4t0 86.5 ft bgs. .
0.3 Drill chatter
| EARSH observed at 50 |
0 g ft bgs.
Q
i < 2-inch E 1
B -incl —
I N P 9I( 1123 diameter, =
53.0 - 60.0 b~ ] 530 0.010 inch H
Very dense, brown, (GP), moist, fine to 0 60 machine =
- coarse GRAVEL and fine to medium SAND, slotted PVC =
cobbles, [ADVANCE OUTWASH, Qval. o b installed —
Q) C between 82 —
|55 P and 52 ft bgs. — ||
o 60 S-11] SS 50/3" >50 | 0.2 >>@Driller Note: H
D 0.3 increased, =
| © coarser gravel — |
L QO at H.
GP |, GO approximately —
| 55 ft bgs. e
o 0 H
0O =
B o(\° Drill chatter =
0 observed at 58 =
B © ft bgs. = |
L QO H.
o .
e | N 0 1083 =]
Log continued on next page
1into4ft LOGGED: Jeff Schwartz
DRILLING CONTRACTOR: Holt Services Inc. CHECKED: David P. Findley 0
DRILLER: John Bennet DATE: 3/11/2014 FINAL DESIGN PARTNERS.




ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

RECORD OF BOREHOLE E330-B-006A SHEET 3 of 3
PROJECT: Sound Transit East Linkk WA  DRILLING METHOD: Mud Rotary DATUM: Sound Transit East Coordinate System ELEVATION: 165.29
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 3/19/2013 COORDINATES: N: 555,424.75 E: 1,633,022.63 INCLINATION: -90
LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: B-59 Mobile Dirill Truck WELL TAG#:BHU524
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
I
':E E Q ELEV. o NOTES
=~ 4 Q : BLOWS
O (9] T L w 3
a e DESCRIPTION Q|28 2o per 6in N WATER LEVELS
g > (n:c) ~ | DEPTH 2 © 140 Ib h
@ Y 30 inch rop. WELL INSTALLATION
60 60.0-64.0 T 600 |S12] SS 503" >50 >4 —
Very dense, gray, (GP), moist to wet, 0 60 H
| coarse GRAVEL and SAND, trace silt, =
[ADVANCE OUTWASH, Qval. o b =
Q d =
B o GO :.
o D =
- 09 H
o GO —
T N 101.3 —
64.0 - 65.2 M 4.0 =
Very dense, gray and greenish gray, (GM), o[ \l@ —
|65 moist, silty, fine to coarse GRAVEL, some ~ 100.1 o i =
[y fine to medium sand, [PRE-VASHON h 655 1513] ss 50/6" >50 >>¢Significant dril 7
_ GLACIOLACUSTRINE DEPOSITS, Qpg. _| ' chatterto 695 -
- 652-705 ftbgs. -
Hard, gray (CL), moist, low plasticity CLAY, ]
[PRE-VASHON GLACIOLACUSTRINE —
I DEPOSITS, Qpgl]. =
Smooth driling | -H
— 70 from 69.5 to 71 —
,,,,,,,,,,,,,,, 98 |s4| S | 12503 | >50 |05 >>¢ft bgs. =
70.5-73.0 @0 70.5 : H
- 2 Very dense, greenish gray, (GC), moist, Drill chatter H
£ clayey, fine to coarse GRAVEL, some sand, encountered —
o4 [PRE-VASHON GLACIOLACUSTRINE from71t0 73 ft |- .
- é DEPOSITS, Qpgl]. % bgs. -
B = 92.3 ) =
5 73.0-83.0 S 73.0 Smooth drilling =
© Very dense, gray, (SP), wet, medium to fine S from 73 to 86.5 H
L £ SAND, [PRE-VASHON ft bgs. =
a3 GLACIOLACUSTRINE DEPOSITS, Qpgl]. -
S :
=75 £ H
=) S-15| SS 50/5.5" >50 >>¢ ]
< [
80 =
S-16| SS 50/6" >50 | 0. >>¢ H
Trace fine gravel. 0.5 —
T N 82.3
83.0-86.5 83.0
Dense, greenish-gray, (SM), moist, silty
| SAND, little fine gravel, [PRE-VASHON
GLACIOLACUSTRINE DEPOSITS, Qpgl].
8 S-17@85ft
15 %G-9.9
B S-17| SS 22-37-43 >50 | 15 >>49,5.53.4
788 %F-36.7
Borehole completed at 86.5 ft. 86.5
—90
1into4ft LOGGED: Jeff Schwartz
DRILLING CONTRACTOR: Holt Services Inc. CHECKED: David P. Findley 0
DRILLER: John Bennet DATE: 3/11/2014 FINAL DESIGN PARTNERS.




ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

RECORD OF BOREHOLE E330-B-006B SHEET 1 of 5

PROJECT: Sound Transit East LinkkWA  DRILLING METHOD: Mud Rotary DATUM: Sound Transit East Coordinate System ELEVATION: 163.20
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 3/29/2013 COORDINATES: N: 555,366.75 E: 1,633,024.09 INCLINATION: -90
LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: B-60 Mobile Drill Truck WELL TAG#:BHU570
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
2 BLOWS / ft &
T w
= 10 20 30 40
3| 5 T e G w | Bops REC - WATER LEVELS
o S DESCRIPTION % | o Sl g per6in N R
r =) % — DEPTH % [l 1401 h PL MC LL
e ——I
2 (Ft) 30inchdrop 0 a0 Ve s WELL INSTALLATION
—0
00-10 o | \
Asphalt Pavement. 8-inch diameter
flush mount
steel
- 10-15 1(13262 monument, -
Mo X . basalit:
Crushed Rock. GP-GM 161.7 ogzgrle?e t0 1.3
1.5-8.0 1.5 ft bgs.
Compact to dense, brown, (SM), silty, fine
B to medium SAND, some fine to coarse 2-inch diameter N
gravel, few cobbles, [FILL, Hf]. PVC riser from
0.3to 45 ft
bgs.
§ Backfilled with
T 3/8-inch
8 HolePlug
| 35 Bentonite |
o Chips from 1.3
= Roots to 4 ft bgs. to 42 ft bgs.
~
s | < su i
| Gravel and cobbles at 7 to 7.5 ft bgs. i
No sampling from 8 to 60 ft bgs,
lithology inferred from drill action. Very slow
155.2 groundwater
B 80-31.0 ] 8.0 seepage at 7.5 T
Dense to very dense, (SM), silty SAND, little { E dfurlng ar
to some gravel, [TILL, Qvt]. nife
; excavation.
o No sampling from 8 to 60 ft bgs, ( 1
lithology inferred from drill action. 19
h |
10 |
& .
C .
- { g ]
E\ .
3 q
- 4 : ]
el
=} J
= {
5
- = SM |- N
g i
5 15
a |
15 | § { -
%
< |
- Ple |
( .
- i | ]
- d 11 ]
h |
& .
0 Log continued on next page ‘ B
1into 3 ft LOGGED: Jeff Schwartz
DRILLING CONTRACTOR: Holt Services Inc. CHECKED: David P. Findley 0
DRILLER: Derek Patsey DATE: 3/11/2014 FINAL DESIGN PARTNERS.




ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

RECORD OF BOREHOLE E330-B-006B SHEET 2 of 5

PROJECT: Sound Transit East Linkk WA  DRILLING METHOD: Mud Rotary DATUM: Sound Transit East Coordinate System ELEVATION: 163.20
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 3/29/2013 COORDINATES: N: 555,366.75 E: 1,633,024.09 INCLINATION: -90
LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: B-60 Mobile Drill Truck WELL TAG#:BHU570

SOIL PROFILE SAMPLES PENETRATION RESISTANCE
BLOWS /ft &
BLOWS .20 3p 4 NOTES

per 6 in N | REC WATER LEVELS
DEPTH

PL MC LL
(Ft 140 Ib hammer [ E— |
) 30 inch drop 0 40 e s WELL INSTALLATION

ELEV.

DESCRIPTION

uscs

DEPTH
(Ft)
BORING METHOD
NUMBER
TYPE

GRAPHIC
LOG

8.0-31.0
Dense to very dense, (SM), silty SAND, little
to some gravel, [TILL, Qvt].

o -

No sampling from 8 to 60 ft bgs,
lithology inferred from drill action.

|25 J
SM

S 132.2 _
31.0-57.0 ~ I\ 31.0 Changing
Very dense, (GP/GP-GM/GM), GRAVEL, ° drilling
variable amounts of silt, sand and cobbles, 1 conditions,
[ADVANCE OUTWASH, Qval. _marked o
- Q| increase in drill
™ rig chatter at
31 ft bgs.

I
w
o
4.9-inch Diameter Bit, Mud Rotary
[

°.0

No sampling from 8 to 60 ft bgs,
lithology inferred from drill action. ml

o

9]
GP N
GP-GM L)
IGM [

[ 40 Log continued on next page i

1into 3 ft LOGGED: Jeff Schwartz
DRILLING CONTRACTOR: Holt Services Inc. CHECKED: David P. Findley 0
DRILLER: Derek Patsey DATE: 3/11/2014 FINAL DESIGN PARTNERS.




ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

RECORD OF BOREHOLE E330-B-006B SHEET 3 of 5

PROJECT: Sound Transit East Linkk WA  DRILLING METHOD: Mud Rotary DATUM: Sound Transit East Coordinate System ELEVATION: 163.20
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 3/29/2013 COORDINATES: N: 555,366.75 E: 1,633,024.09 INCLINATION: -90
LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: B-60 Mobile Drill Truck WELL TAG#:BHU570
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
2 BLOWS / ft @
T w
= o 10 20 30 40
3| 5 2 | Fo || B Serain REC - WATER LEVELS
a z DESCRIPTION 8 | Zo 9| g per 6in REC
r =) % - DEPTH % Ll PL MC LL
1401b h H—eo—
0 2 (G 30inchdrop o a0 Ve s WELL INSTALLATION
31.0-57.0 [
Very dense, (GP/GP-GM/GM), GRAVEL, 0
variable amounts of silt, sand and cobbles, nl
[ADVANCE OUTWASH, Qval. OC
No sampling from 8 to 60 ft bgs, 0 3
lithology inferred from drill action. ml
=]
- b C — -
o [ Backfilled with
H 10x20 silica
(o) sand from 42
- Qldl to 76 ft bgs. -
H Slightly easier
oy drilling from 42
T to 45 ft bgs.
- C : -
a
=]
45 C - -
o I 2-inch —
b diameter, ]
/s 0.010 inch H
- O machine .|
M slotted PVC =
o[ installed —
between 45 —
B OC 1l and 75 ft bgs. =l
a J E »
o | D =
- C : — -
o GP o =l
8 GP-GM)) T —
] IGM [© —-
- 74 H =
< L =
o —
= o —
& o | D =
B alq Drill chatter. =
5 o) -
a —
= o .
i 2 Ql( =
i o [ -
o] —
i Lo =an
o —
o D H.
B g 1 =
Q :’
S =
i Nalty =
o —
() =
— 55 b C i E —
o —
o | D =
i 6 Q1(] -
o —
I N | [24H] 1062 =l
57.0-60.8 57.0 Sudden H
Hard, dark greenish gray, (ML/CL), moist, change in drill =
clayey SILT and silty CLAY, [PRE-VASHON action at 57 ft —
GLACIOLACUSTRINE DEPOSITS, Qpgl]. bgs, becomes .
- smooth. =
ML H
/CL -
60 ) =4
Log continued on next page
1into 3 ft LOGGED: Jeff Schwartz

DRILLING CONTRACTOR: Holt Services Inc.

DRILLER:

Derek Patsey

CHECKED: David P. Findley

DATE: 3/11/2014
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FINAL DESIGN PARTNERS.




ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

PROJECT: Sound Transit East Link/ WA
PROJECT NUMBER: 113-93533.0320

RECORD OF BOREHOLE E330-B-006B

DRILLING METHOD: Mud Rotary
DRILLING DATE: 3/29/2013

DATUM: Sound Transit East Coordinate System
COORDINATES: N: 555,366.75 E: 1,633,024.09

SHEET 4 of 5

ELEVATION: 163.20
INCLINATION: -90

LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: B-60 Mobile Drill Truck WELL TAG#:BHU570
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
z BLOWS /ft &
T
be| = o | Q. |ELEV. @ | BLows 1020 0 40 NOTES
a- | g DESCRIPTION 3 |28 2 | &£ | perein | [REC WATER LEVELS
r =) % - DEPTH % ol PL MC LL
1401b h
o Q (Ft) 30inch drop o a0 Ve s WELL INSTALLATION
ML , 1.0 H
IcL 100.4 S-1| SS 17-50/5.5 >50 10 >>@ -
L 60.8 - 62.5 60.8 —
Very dense, gray, (SM), moist, silty, fine —
SAND, some micaceous grains, —
homogeneous, [PRE-VASHON SM H
B GLACIOLACUSTRINE DEPOSITS, Qpgl]. H
777777777777777 | 100.7 H
62.5-68.0 62.5 —
Hard, mottled greenish gray and gray, (ML), H
B moist, clayey SILT and SAND, abundant —
wood fragments, [PRE-VASHON —
GLACIOLACUSTRINE DEPOSITS, Qpgl]. —
[—65 " S-2@65ft =
W 0.9 %G-0.5 —
s-2 | ss 18-50/5 >50 | 'y [ >>@y 350 H
%F-60.7 H
I N | 95.2 H:
68.0-78.0 68.0 —
- Hard, gray, (CH), moist, high plasticity H
5 CLAY, trace coarse gravel, slickensides, —
° [PRE-VASHON LACUSTRINE DEPOSITS, =
- Z | Qpnl. / H:
el
o —
= -
2 / =1
=70 5 =
3 =
£ —
a / S3| ss | 263033 | >50 | 1 >>¢ -
S 15 =
= g / =
=Y b
<~ / —
B CH / Smooth drilling =
from 73 ft bgs —
to bottom of —
/ hole. —
75 % =
Sf?m? intzle_rr;(al dz_e;ormation observed- / Cap at bottom
offsets, slickensides.
/ S4|ss| 121925 | 44 |12 —e » |of soreen.
Backfilled with
3/8-inch
HolePlug
- Bentonite
Chips from 75
ft bgs to
/ bottom of hole.
T N L 7 852
78.0 - 83.0 78.0 Easier drilling
Hard, gray, (ML), moist, low plasticity, clayey at 78_f_t bgs,
SILT, [PRE-VASHON transition out of
GLACIOLACUSTRINE DEPOSITS, Qpgl]. WL clayey silt.
— 80 .
Log continued on next page
1into 3 ft LOGGED: Jeff Schwartz

DRILLING CONTRACTOR: Holt Services Inc.

DRILLER:

Derek Patsey

CHECKED: David P. Findley
DATE: 3/11/2014
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ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 8/18/14

RECORD OF BOREHOLE E330-B-006B SHEET 5 of 5

PROJECT: Sound Transit East Linkk WA  DRILLING METHOD: Mud Rotary DATUM: Sound Transit East Coordinate System ELEVATION: 163.20
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 3/29/2013 COORDINATES: N: 555,366.75 E: 1,633,024.09 INCLINATION: -90
LOCATION: NE 110th Ave. S of NE 6th St. DRILL RIG: B-60 Mobile Drill Truck WELL TAG#:BHU570
5 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
.3_: BLOWS / ft @
E’f £ o | S |ELEV- | & BLOWS 12 3N 4 NOTES
8- | ¢ DESCRIPTION 9 |28 2|2 per 6in N | REC WATER LEVELS
r =) % - DEPTH % [l PL MC LL
—o—
2 Fy N o o 20 T e WELL INSTALLATION
80 78.0-83.0 S5 | ss 50/6" >50 | 05 >>4
Hard, gray, (ML), moist, low plasticity, clayey - 0.5
SILT, [PRE-VASHON
GLACIOLACUSTRINE DEPOSITS, Qpgl].
ML
I N L 80.2
83.0-915 83.0
Hard, gray, (CH), moist, high plasticity
CLAY, few slickensides, [PRE-VASHON
GLACIOLACUSTRINE DEPOSITS, Qpgl].
= /
8
]
['4
-85 E /
=
o / s6|ss | 141825 | 43 |12 e | .
2 - -18- 15 e 1
- [0]
S
a
=
2 /
I~ =Y
< CH /
o %
/ s7|ss | 1ate21 | 37 |1 .
: e 1.5
%
Borehole completed at 91.5 ft.
| o5 ]
=100 —
1into 3 ft LOGGED: Jeff Schwartz
DRILLING CONTRACTOR: Holt Services Inc. CHECKED: David P. Findley 0
DRILLER: Derek Patsey DATE: 3/11/2014 FINAL DESIGN PARTNERS.




ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 6/23/14

RECORD OF BOREHOLE E330-B-008 SHEET 1 of 4

PROJECT: Sound Transit East Linkk WA  DRILLING METHOD: Mud Rotary DATUM: Sound Transit East Coordinate System ELEVATION: 124.70
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 5/22/2013 COORDINATES: N: 555,446.03 E: 1,633,616.19 INCLINATION: -90
LOCATION: 11101 NE 6th St DRILL RIG: Landa L-10-T Track
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS / ft &
T o
o = o | Q. |ELEV. @ | BLows 020 0 4 NOTES
a- | g DESCRIPTION 3 |28 2| & | peein | [REC WATER LEVELS
¥ =} ©~ |pEPTH| 2 ~ PL MC LL
Q o Fy | 2 140 Ib hammer
Y @ 30inch drop 20 40 60 80
0.0-45
Loose, dark brown, (SM), moist, silty, fine
L SAND, [FILL, Hf]. .
- . ]
i s1| ss 34-3 7 8L e ]
777777777777777 L 120.2
45-7.0 45
=5 Dense, light brown, (SM), moist, silty, fine -
SAND, some gravel, [FILL, Hf]. 03
| SM S-2 | SS 14-17-13 30 ﬁ * |
T N L 117.7 B
7.0-95 7.0
Compact, brownish gray, (SM), moist, fine S-3@7.5ft
- to medium SAND and SILT, some gravel, %G-5.9 ]
ribbons of brown-orange, silty, fine to coarse SM S-3 | SS 10-13-14 27 10 L] * %S-57.5
sand, [FILL, Hf]. 15 %F-36.6
115.2
9.5-12.0 . 9.5
— 10 Very dense, brownish gray, (SM), moist, { -
silty, fine to coarse SAND, some gravel, ’ 0.9
[TILL, Qvt]. sm |17 S4 | SS | 36-40-50/4" | >50 |~ >>¢
- { ] ]
I N L Ll P 1127 |
12.0-27.0 o} 12.0
Very dense, gray, (GP-GM/GM), moist to o \@ 3
| wet, fine to coarse GRAVEL and SAND, M~ S5 | SS 20-50/3" >50 08 >>¢ |
o little silt, to silty, fine to coarse GRAVEL, a b -
s some sand, [ADVANCE OUTWASH, Qva]. o D C
B & o VO Moderate drilling chatter.
e}
=}
s (=]
—15 | S Aol 3 |
< o S-6 | SS 21-50/3" >50 W >>@
= o .
- E 1 ]
Y =
< o D C
- oMo ]
g
- b :) C -
o i
- )] ]
em | O d
—20 ° S-7@20ft 7
= S7|ss| 24502 |>50 | 02| e >> 4y, 02200
g ) %8S-30.9
B Aolq %F-10.8 1
o O
- )] ]
eliq
- oMo ]
=
- b D C -
o O
25 c“ - _
S-8 | SS 17-50/3" >50 | 34 >>@
Aelg 08
- oMo ]
N N | _ 14 97.7 |
27.0-43.0 | 270
Very dense, gray, (SM), moist, fine to ol Smooth drilling at 27.5 ft
- coarse SAND and SILT, [PRE-VASHON 1 bgs. ]
FLUVIAL DEPOSITS, Qpnf]. : g
SM
30 ) o —
Log continued on next page
1into4ft LOGGED: Chris Smith
DRILLING CONTRACTOR: Holt Services Inc. CHECKED: David P. Findley 0
DRILLER: Derick Patsy DATE: 5/22/2014 FINAL DESIGN PARTNERS.




ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 6/23/14

RECORD OF BOREHOLE E330-B-008 SHEET 2 of 4

PROJECT: Sound Transit East LinkkWA  DRILLING METHOD: Mud Rotary DATUM: Sound Transit East Coordinate System ELEVATION: 124.70
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 5/22/2013 COORDINATES: N: 555,446.03 E: 1,633,616.19 INCLINATION: -90
LOCATION: 11101 NE 6th St DRILL RIG: Landa L-10-T Track
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
.]_: BLOWS / ft &
T w
~ o 10 20 30 40
nE s 8 | Zo | § w BLOWS REC e WATER LEVELS
a e DESCRIPTION % | o Sl g per6in N R
¥ =} ©~ |pDEPTH| 2 F~ PL MC LL
Q o Fy | 2 140 Ib hammer
. @ 30 inch drop 20 40 60 80
27.0-43.0 RPN 0S/—g@o%Oﬂ
Very dense, gray, (SM), moist, fine to AN 1.5 0f3-U.
L coarse SAND and SILT, [PRE-VASHON s S9 | 8S | 253841 | >80 | 'y 4 >>9%S-68.0 |
FLUVIAL DEPOSITS, Qpnf]. BARR %F-32.0
|35 _
| S10| SS | 37-38-5066" | >50 | +3 >4 |
SM
[—40 el 09 S-11@40ft n
D S-11| SS 25-50/5" >50 W (] >>4%G-0.0
- %S-62.4
B %F-37.6 B
I R L : 81.7 |
43.0-67.0 43.0
g Very dense, greenish gray, (ML), moist,
| ° SILT and SAND, ribbons of gray-purple, N
@ silty, fine sand, [PRE-VASHON
3 LACUSTRINE DEPOSITS, Qpnl].
=
|45 = _
i
5 s12| ss | 313849 | >50 | +2 >>¢
L 2 . ]
%
<
|50 _
i Trace organic fragments at 50 ft bgs. s3] ss 13-2342 50 175 e |
ML
|55 _
S14| sS | 31506" | >50 | 0 >>¢
— 60 . |
Log continued on next page
1into 41t LOGGED: Chris Smith
DRILLING CONTRACTOR: Holt Services Inc. CHECKED: David P. Findley 0
DRILLER: Derick Patsy DATE: 5/22/2014 FINAL DESIGN PARTNERS.




ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 6/23/14

RECORD OF BOREHOLE E330-B-008 SHEET 3 of 4

PROJECT: Sound Transit East Linkk WA  DRILLING METHOD: Mud Rotary DATUM: Sound Transit East Coordinate System ELEVATION: 124.70
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 5/22/2013 COORDINATES: N: 555,446.03 E: 1,633,616.19 INCLINATION: -90
LOCATION: 11101 NE 6th St DRILL RIG: Landa L-10-T Track
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
e BLOWS / ft @
E T Q ELEV. | x 10 20 30 40
A 8 | Io | w | BOWS REC ““ WATER LEVELS
a s DESCRIPTION % | %o S | ¢ per6in N |5
¥ =} ©~ |pDEPTH| 2 F~ PL MC LL
Q o Fy | 2 140 Ib hammer
| 60 o 30 inch drop 20 40 60 80
43.0-67.0 . 08 S-T5@B0Tt
Very dense, greenish gray, (ML), moist, $15| 88 30-50/3 >50 | 9’8 g »":A;G—Z.Q
| SILT and SAND, ribbons of gray-purple, 043‘32-3 N
silty, fine sand, [PRE-VASHON %F-64.8
LACUSTRINE DEPOSITS, Qpnl]. fStllg;ht drilling chatter at 61
- gs. ]
B Smooth drilling from 63 ft |
ML bgs to bottom of hole.
|65 |
| s16| SS | 142329 | >50 | +2 >>¢ |
I S L 57.7 |
67.0-73.0 67.0
Dense, gray, (CH), moist, high plasticity
| CLAY, homogeneous, [PRE-VASHON N
GLACIOLACUSTRINE DEPOSITS, Qpgl]. /
70 CH / S17@70ft n
1 %G-
S-17| SS 17-22-25 47 ﬁ o ® |%S-
B / : %F-98.3 ]
R | /4 51.7 |
o 73.0-87.0 . 73.0
< Very dense, gray, (ML), moist, sandy SILT,
| ° homogeneous, [PRE-VASHON N
14 GLACIOLACUSTRINE DEPOSITS, Qpgl].
‘E:’
|75 = |
H S-18| SS 50/6" >50 | 0.5 >>4
- 0.5
[5]
- £ ]
o
<
-8 ML s19] ss 505" | >50 | 04 > N
0.4
|85 |
| $20| SS | 3031-506" | >50 | 12 >4 |
I S L 37.7 |
87.0-93.0 87.0
Very dense, gray, (CL), moist, low plasticity
| CLAY and SAND, trace gravel, increased N
sand with depth, [PRE-VASHON
GLACIOLACUSTRINE DEPOSITS, Qpgl]. CL
90 ) —
Log continued on next page
1into4ft LOGGED: Chris Smith
DRILLING CONTRACTOR: Holt Services Inc. CHECKED: David P. Findley 0
DRILLER: Derick Patsy DATE: 5/22/2014 FINAL DESIGN PARTNERS.




ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 6/23/14

LOCATION: 11101 NE 6th St

DATUM: Sound Transit East Coordinate System ELEVATION: 124.70
COORDINATES: N: 555,446.03 E: 1,633,616.19 INCLINATION: -90

RECORD OF BOREHOLE E330-B-008

PROJECT: Sound Transit East Link/ WA DRILLING METHOD: Mud Rotary
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 5/22/2013
DRILL RIG: Landa L-10-T Track

SHEET 4 of 4

8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE

e BLOWS / ft @
= o 10 20 30 40
e | = 0w | 2 © ELEV. | & | BLOWS i : : : WATNEgTLI?E?/ELS
a-| ¢ DESCRIPTION 3 | &3 2 g per 6 in N | REC

¥ =} ©— |pDEPTH| 2 F~ PL MC LL

Q o Fy | 2 140 Ib hammer

@ 30 inch drop 20 40 60 80

% 87.0-93.0 0.8 S-2T@90ft
Very dense, gray, (CL), moist, low plasticity S-21| 88 26-50/5" >50 | 5'g & —i >>9%G-

B CLAY and SAND, trace gravel, increased %S- |
sand with depth, [PRE-VASHON %F-62.7
GLACIOLACUSTRINE DEPOSITS, Qpgl]. cL

I S L 31.7 |
93.0-97.0 93.0
Very dense, gray, (CL), moist, low plasticity

| fud CLAY, homogeneous, [PRE-VASHON |

2 GLACIOLACUSTRINE DEPOSITS, Qpgl].

4

kel

95 g CL
5 $22| SS | 2642506" | >50 | F& >>¢
L = . ]

[5]

£

B b L 27.7 |
97.0-100.8 97.0
Very dense, gray, (ML), moist, SILT,

| homogeneous, [PRE-VASHON N
GLACIOLACUSTRINE DEPOSITS, Qpgl].

- ML ]

— 100 08 —

23.9 S-23| SS 38-50/4 >50 08 >>@
- Borehole completed at 100.8 ft. 100.8 1
Backfilled with 3/8-inch bentonite chips.

— 105 —

— 110 —

=115 —

— 120 —

1into 41t LOGGED: Chris Smith

DRILLING CONTRACTOR: Holt Services Inc.
DRILLER: Derick Patsy

CHECKED: David P. Findley

DATE: 5/22/2014

o
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ST LOG 11393533 ST PROJECT.GPJ 113.93533SOUND TRANSIT.GDT 6/23/14

RECORD OF BOREHOLE E330-B-008A SHEET 1 of 5

ATD-07/02/2013

PROJECT: Sound Transit East Linkk WA  DRILLING METHOD: Mud Rotary DATUM: Sound Transit East Coordinate System ELEVATION: 113.18
PROJECT NUMBER: 113-93533.0320 DRILLING DATE: 7/3/2013 COORDINATES: N: 555,446.59 E: 1,633,768.55 INCLINATION: -90
LOCATION: 530 112th Ave. NE DRILL RIG: Landa L-10-T Track
8 SOIL PROFILE SAMPLES PENETRATION RESISTANCE
Q BLOWS / ft &
E T Q ELEV. | x 10 20 30 40
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a s DESCRIPTION % | %o S | ¢ per6in N |5
e =} ©~ |pDEPTH| 2 F~ PL MC LL
o O} (Ft) z 140 Ib hammer
o o 30 inch drop 20 40 60 80
0.0-45
Dense, mottled gray-brown, (SM), moist,
gravelly, silty SAND, [FILL, Hf]. Gravel at surface.
SM
S-1@2.5ft
%G-26.2
- 0.8 %S-53.0 1
S-1 | SS 17-17-13 30 ﬁ ® * %F-20.8
777777777777777 L 108.7
45-7.0 4.5
Compact, gray-brown, (SM), moist, silty, fine
I~ to coarse SAND, little gravel, iron oxide ]
staining, [FILL, Hf].
SM s2|ss| o112 | 26 |42 .
T L 106.2 B
7.0-95 b 7.0
Very dense, gray-brown, (SM), moist, silty, q
fine to coarse SAND, some gravel, friable, S-3@7.5ft
[TILL, Qvt]. | %G-13.7
- a 12 %S-64.2 f
SM 19 S-3 | SS 17-25-30 >50 ﬁ [ ] >>%F-22.1
g
o d .
- & ]
O | 103.7
= 9.5-12.0 b 9.5
m Very dense, gray, (SM/ML), moist, fine to q
[—10 S coarse SAND and fine-sandy SILT, some 