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INTRODUCTION

This report presents the revised results of GeoEngineers, Inc.’s (GeoEngineers) due diligence evaluation of
the Alderwood South project located at 2927 Alderwood Mall Boulevard in Lynnwood, Washington. The site
is shown relative to surrounding physical features on the Vicinity Map (Figure 1) and the Site Plan (Figure 2).

The purpose of this report is to provide due diligence geotechnical engineering conclusions and
recommendations for the site. The approximately 9.17-acre site consists of one Snohomish County Parcel
(00372600100305) and is currently occupied by asphalt and gravel surfacing. GeoEngineers’ geotechnical
engineering services have been completed in general accordance with our services agreement executed
on November 17, 2017. Our scope of work includes:

B reviewing existing subsurface information available for the site and surrounding area;

m completing explorations at the site to further characterize subsurface soil and groundwater conditions;

m providing preliminary recommendations for seismic design in accordance with 2015 International
Building Code (IBC);

m providing preliminary recommendations for earthwork;

m providing preliminary foundation, slab-on-grade and permanent below-grade wall recommendations;
and

E preparing this report.

PROJECT DESCRIPTION

We understand that Wolff Enterprises Il, LLC is interested in conducting geotechnical due diligence prior to
purchase of the subject property. Conceptual development plans show 11 buildings completed at grade
with surrounding roadways/driveways, parking areas, and landscape areas. Foundation support may
be completed by bearing on soils at foundation subgrade elevations, improved ground, or pin piles.
Geotechnical site conditions and development considerations are presented below.

FIELD EXPLORATIONS AND LABORATORY TESTING

Field Explorations

The subsurface conditions at the site were evaluated by drilling seven borings, GEI-1 through GEI-7, to
depths of approximately 2 to 21% feet below existing site grades. The approximate locations of the
explorations are shown in Figure 2. Descriptions of the field exploration program and the boring logs are
presented in Appendix A, Field Explorations and Laboratory Testing.

Laboratory Testing

Soil samples were obtained during drilling and were taken to GeoEngineers’ laboratory for further
evaluation. Selected samples were tested for the determination of fines content, and moisture content.
A description of the laboratory testing and the test results are presented in Appendix A.
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PREVIOUS SITE EVALUATIONS

In addition to the explorations completed as part of this evaluation, the logs of selected explorations from
previous site evaluations in the project vicinity were reviewed. The logs of explorations from previous
projects referenced for this study are presented in Appendix B, Boring Logs from Previous Explorations.

SITE CONDITIONS

Surface Conditions

The site was previously used by the Edmonds school district for storage and maintenance of school buses.
The site is currently surfaced with asphalt concrete pavement and gravel surface parking. The site grades
are constant across the site, with elevations ranging between approximate Elevations 382 to 388 feet.

Numerous buried utilities are located within and near the project site and within the public right-of-way
along the adjacent streets. These utilities include, but are not limited to, electrical, fiber optic,
telecommunication, gas, buried and overhead power, water, sanitary sewer and storm drain.

Subsurface Conditions

The subsurface conditions at the site have been evaluated by completing seven geotechnical borings for
the current study and review of existing geotechnical information completed at the project site.
The approximate locations of the explorations are shown in Figure 2.

Borings as the site encountered between 1 and 9 inches of asphalt concrete pavement or gravel surfacing,.
The pavement was underlain by fill extending to depths between 4% and 13 feet below existing site grades.
Fill observed in the borings consists of loose to medium dense sand with variable silt and gravel content.
Boring GEI-7-17 met refusal on fill consisting of quarry spalls at an approximate depth of 2 feet.

Recent deposits were encountered in a select number of explorations below the ground surface (GEI-2-17)
and fill (GEI-1-17 and GEI-3-17) and extended to between 9% and 13 feet below existing site grades. The
recent deposits consisted of silty sand with variable gravel content, silt with sand and occasional gravel,
and peat (GEI-2-17).

Glacially consolidated soils were encountered below the fill or recent deposits (where encountered) in each
of the borings completed for this study, except for boring GEI-7-17. The glacially consolidated soils consist
of dense to very dense silty sand with variable gravel content. The glacially consolidated soils extended to
the depths explored in borings GEI-1-17 through GEI-6-17.

Although not encountered in our explorations, occasional cobbles and boulders are typically encountered
in glacially consolidated soils and may be present at the site.

Groundwater Conditions

The borings completed at the site did not extend deep enough to encounter the regional groundwater table.
However, shallow perched groundwater was encountered in borings GEI-1-17 through GEI-4-17, and
GEI-6-17. The perched groundwater was encountered between depths of 3 and 10 feet in these borings.
The perched groundwater is present within the fill and/or recent deposits overlying the less pervious
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glacially consolidated soils. Groundwater conditions are anticipated to vary as a function of season,
precipitation, and other factors.

CONCLUSIONS AND RECOMMENDATIONS

A summary of the primary geotechnical considerations is provided below. The summary is presented for
introductory purposes only and should be used in conjunction with the complete recommendations
presented in this report.

B The site is designated as either Site Class C or D per the 2015 IBC. The buildings should be analyzed
on a case-by-case basis during design to determine the appropriate site class. Additional explorations
are recommended to better characterize the Site Class. Site Class designations assume that building
periods will be less than 0.5 seconds.

m Perched groundwater was encountered at approximate depths of 3 to 10 feet below existing site grades
in the borings completed for this evaluation. Perched groundwater will require temporary dewatering
for shallow excavations, such as utility trenches. For preliminary planning, casual dewatering by means
of sumps and pumps is anticipated for temporary dewatering. Dewatering requirements are
recommended to be further assessed during the design phase, particularly where deeper excavations
are required (such as storm water facilities or deep utilities).

m Portions of the fill and recent deposits located below the perched groundwater level are potentially
liguefiable. Potentially liquefiable soils are estimated to be present in approximately half of the site.
Where present, potentially liquefiable soils will require special considerations for foundation support.
The potentially liquefiable soils layer is limited in thickness, ranging up to approximately 15 feet thick.
Estimated liquefaction induced ground settlements range up to approximately 5 inches for the design
earthquake scenario.

m Shallow foundations are considered feasible where non-liquefiable soils are present. Where liquefiable
soils are present, foundation options include: (1) shallow foundations bearing on improved ground,
(2) pin piles, (3) shallow foundations bearing on partial or full-depth removal and replacement of
potentially liquefiable soils, or (4) shallow foundations where permanent lowering of the perched
groundwater level has been implemented. The allowable bearing pressure for shallow foundations and
the need for pin piles or ground improvement will depend on the location of the buildings, static and
seismic performance expectations, and cost. For preliminary design, shallow foundations designed for
an allowable bearing pressure ranging from 2 to 4 Kips per square foot (ksf) may be assumed.

m Conventional slabs-on-grade are considered appropriate for this site and should be underlain by a
6-inch-thick layer of clean crushed rock (for example, City of Seattle Mineral Aggregate Type 22).
The foundation drainage system is anticipated to consist of a perimeter foundation drain.

Our specific geotechnical recommendations are presented in the following sections of this report.

Earthquake Engineering
Liquefaction

We evaluated the liquefaction susceptibility of soils underlying buildings as part of the preliminary study,
based on both existing geotechnical data and the explorations completed as part of this study. The site is
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anticipated to have a moderate to high risk of liquefaction where fill and recent deposits are located within
the upper 15 feet across the site. Perched groundwater was encountered at depths of approximately 3 to
10 feet below existing site grades.

We evaluated liquefaction potential using the simplified method of Idriss and Boulanger (2008).
Earthquake input parameters used in our analyses were determined using the 2008 United States
Geological Survey (USGS) seismic hazard model for a recurrence interval of 2,475 years. A mean
earthquake of magnitude 6.92 and a peak ground acceleration (PGA) (corrected for site class) of 0.54¢g
was used to evaluate liquefaction potential of the site soils. Based on our evaluation of the subsurface
data, it was determined that zones of soils susceptible to liquefaction are present within the fill and recent
deposits within the upper 15 feet of soils at the site. Borings that experienced liquefaction include GEI-1-17
through GEI-3-17, B-1 through B-3, B-8, MW-1, and P-3. We evaluated liquefaction-induced ground
settlement using Idriss and Boulanger (2008) and Ishihara and Yoshimine (1992). Based on our analysis
of the subsurface data, we estimate that areas of the site could experience up to 5 inches of liquefaction
induced settlement for free field conditions. Differential settlement can be anticipated to occur between
structural elements with different foundation support conditions.

2015 IBC Seismic Design Information

The explorations completed at the site showed locations of both soil profile Site Class C and D. Each building
should be analyzed during design to determine the appropriate site class. We recommend the use of the
following 2015 IBC parameters for site class, short period spectral response acceleration (Ss), 1-second
period spectral response acceleration (S1) and seismic coefficients (Fa and Fv) for the project site. It should
be noted that while our analyses indicate that potentially liquefiable soils are present at the site, the
fundamental period of vibration of the structures is anticipated to be less than 0.5 seconds, and as a result,
the exception presented in Section 20.3.1 of ASCE 7-10 has been used to provide preliminary site class
recommendations. If the fundamental period of vibration of the structures is higher than 0.5 seconds,
GeoEngineers should be contacted to provide further guidance.

2015 IBC Parameter Recommended Value
Soil Profile Site Class C D
Short Period Spectral Response Acceleration, Ss (percent g) 131 131
1-Second Period Spectral Response Acceleration, S1 (percent g) 51 51
Seismic Coefficient, Fa 1.0 1.0
Seismic Coefficient, Fv 1.3 1.5

Excavation Support
Because the buildings are planned to be constructed at grade (no below grade levels), temporary cut slopes

can be utilized to complete the excavations for the at grade buildings.

We provide preliminary geotechnical design and construction recommendations for temporary cut slopes
and excavation considerations below.
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Temporary Cut Slopes

The stability of open-cut slopes is a function of soil type, groundwater seepage, slope inclination, slope
height and nearby surface loads. The use of inadequately designed open cuts could impact the stability of
adjacent work areas, could affect existing utilities and could endanger personnel.

The contractor performing the work has the primary responsibility for protection of workers and adjacent
improvements. In our opinion, the contractor will be in the best position to observe subsurface conditions
continuously throughout the construction process and to respond to variable soil and groundwater
conditions. Therefore, the contractor should have the primary responsibility for deciding whether to use
open-cut slopes for much of the excavations rather than some form of temporary excavation support, and
for establishing the safe inclination of the cut slope. Acceptable slope inclinations for utilities and ancillary
excavations should be determined during construction. Because of the diversity of construction techniques
and available shoring systems, the design of temporary cut slopes is most appropriately left to the
contractor proposing to complete the installation. Temporary cut slopes and shoring must comply with the
provisions of Chapter 296-155 Washington Administrative Code (WAC), Part N, “Excavation, Trenching and
Shoring.”

Temporary unsupported cut slopes more than 4 feet high may be inclined at 1.5H:1V (horizontal to vertical)
maximum steepness within the fill or recent deposits. For open cuts at the site, we recommend that:

m no traffic, construction equipment, stockpiles or building supplies be allowed at the top of the cut slopes
within a distance of at least 5 feet from the top of the cut;

m the cut slopes should be planned such that they do not encroach on a 1H:1V influence line projected
down from the edges of nearby or planned foundation elements;

m exposed soil along the slope be protected from surface erosion by using waterproof tarps or plastic
sheeting;

B construction activities be scheduled so that the length of time the temporary cut is left open is reduced
to the extent practicable;

m erosion control measures be implemented as appropriate such that runoff from the site is reduced to
the extent practicable;

m surface water be diverted away from the slope; and

m the general condition of the slopes be observed periodically by the geotechnical engineer to confirm
adequate stability.

Water that enters the excavation must be collected and routed away from prepared subgrade areas. We
expect that this may be accomplished by installing a system of drainage ditches and sumps along the toe
of the cut slopes. Some sloughing and raveling of the cut slopes should be expected. Temporary covering,
such as heavy plastic sheeting with appropriate ballast, should be used to protect these slopes during
periods of wet weather. Surface water runoff from above cut slopes should be prevented from flowing over
the slope face by using berms, drainage ditches, swales or other appropriate methods.
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Excavation Considerations

The site soils may be excavated with conventional excavation equipment, such as trackhoes or dozers. The
contractor should be prepared for surficial fill that may contain foundation elements and/or utilities from
previous site development, debris, rubble and/or cobbles and boulders. We recommend that procedures
be identified in the project specifications for measurement and payment of work associated with
obstructions.

Foundation Support

Shallow foundations are considered feasible where non-liquefiable soils are present. Where liquefiable soils
are present, foundation options include: (1) shallow foundations bearing on improved ground, (2) pin
piles, (3) shallow foundations bearing on partial or full-depth removal and replacement of potentially
liguefiable soils, or (4) shallow foundations where permanent lowering of the perched groundwater level
has been implemented. Selection of the preferred foundation support option will depend on the
presence/non-presence of liquefiable soils, the depth to liquefiable soils below foundations, and
post-seismic performance expectations for the buildings. It should be noted that further explorations will
be required for final design and to verify foundation support options. For preliminary design/due diligence,
the following scenarios can be considered:

Scenario 1: Conservative Option

m Support each of the buildings on pin piles or ground improvement extending from the bottom of
foundation elevation to the elevation of the top of the glacially consolidated soil layer.

Scenario 2: Moderately Conservative Option

m  Support Buildings 2, 6, 7, and 9 using pin piles or ground improvement extending below the shallow
foundations. The remaining buildings can be supported on shallow foundations overlying structural fill
extending to 3 feet below foundation subgrade elevation.

Scenario 3: Less Conservative Option

m Accept a higher post-seismic settlement tolerance (while still providing collapse prevention). For
preliminary planning, this option can be estimated to consist of supporting Buildings 2, 6, 7, and 9 on
spread foundations bearing on 6 feet of structural fill. The remaining buildings can be supported on
shallow foundations overlying structural fill extending to 3 feet below foundation subgrade elevation.

The following sections provide the specific recommendations regarding foundation support using shallow
foundations, deep foundations and shallow foundations bearing on ground improvement.

Shallow Foundations

The soils at the anticipated foundation elevation vary across the site and consist of fill, recent deposits,
and glacially consolidated soils. The fill soils are not suitable for shallow foundation support due to
anticipated foundation settlement under static and seismic loading. Portions of the fill and recent deposits
are potentially liquefiable.

Shallow foundations are considered feasible where non-organic and non-liquefiable soils are present.
If organic soils are present at foundation subgrade elevation, the organic soils should be removed and
replaced with structural fill. Where liquefiable soils are present, foundation options include: (1) shallow

GEOENGINEERS /J January 5,2018 | Page 6

File No. 12406-027-00



foundations bearing on improved ground, (2) pin piles, (3) shallow foundations bearing on partial or
full-depth removal and replacement of potentially liquefiable soils, or (4) shallow foundations where
permanent lowering of the perched groundwater level has been implemented. The allowable bearing
pressure for shallow foundations and the need for pin piles or ground improvement will depend on the
location of the buildings, static and seismic performance expectations, and cost.

For preliminary design, we recommend that the buildings be supported on shallow spread or mat
foundations bearing on non-liquefiable stiff or stiffer/medium dense or denser recent deposits or glacially
consolidated soils. Where fill or soft to medium stiff/loose recent deposits are present at foundation
subgrade elevation and the soils are non-liquefiable, the fill/recent deposits should be removed to a depth
of at least 3 feet below foundation elevation and replaced with properly compacted structural fill. For areas
where the foundations will bear on potentially liquefiable fill or recent deposit soils, ground improvement
or mitigation measures as discussed below is recommended.

Allowable Bearing Pressure

For shallow foundations supported as described above, a preliminary allowable soil bearing pressure of
2 to 4 ksf may be assumed for preliminary design. During the design phase of the project, foundation
support options should be reviewed with the project team to determine the preferred foundation support
alternative and finalize the allowable bearing pressures on a building by building basis.

The allowable soil bearing pressure applies to the total of dead and long-term live loads and may be
increased by up to one-third for wind or seismic loads. The allowable soil bearing pressures are net values.

Settlement

Provided that all loose soil is removed and that the subgrade is prepared as recommended under
“Construction Considerations” below, we estimate that the total settlement of shallow foundations will be
about 1 inch or less. The settlements will occur rapidly, essentially as loads are applied. Differential
settlements between footings could be half of the total settlement. Note that smaller settlements will result
from lower applied loads.

Size and Embedment

We recommend that the exterior footings be founded a minimum of 18 inches below the lowest adjacent
grade. Interior footings should be founded a minimum of 12 inches below top of slab. Continuous wall
footings and individual column footings should have minimum widths of 24 inches.

Lateral Resistance

Lateral foundation loads may be resisted by passive resistance on the sides of footings and by friction on
the base of the shallow foundations. For shallow foundations supported on native soils, the allowable
frictional resistance may be computed using a coefficient of friction of 0.3 applied to vertical dead-load
forces.

The allowable passive resistance may be computed using an equivalent fluid density of 300 pounds per
cubic foot (pcf) (triangular distribution). These values are appropriate for foundation elements that are
surrounded by structural fill.
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The above coefficient of friction and passive equivalent fluid density values incorporate a factor of safety
of about 1.5.

Construction Considerations

We recommend that the condition of all subgrade areas be observed by GeoEngineers to evaluate whether
the work is completed in accordance with our recommendations and whether the subsurface conditions
are as anticipated.

If foundation construction is completed during periods of wet weather, foundation subgrades are
recommended to be protected with a rat slab consisting of 2 to 4 inches of lean or structural concrete.

If soft areas are present at the footing subgrade elevation, the soft areas should be removed and replaced
with lean concrete or structural fill at the direction of GeoEngineers.

We recommend that the contractor consider leaving the subgrade for the foundations as much as 6 to
12 inches high, depending on soil and weather conditions, until excavation to final subgrade is required for
foundation reinforcement. Leaving subgrade high will help reduce damage to the subgrade resulting from
construction traffic for other activities.

Deep Foundations

Pin piles may also be used to support the planned buildings in areas where potentially liquefiable soils are
present. The following section detail the design recommendations for pin piles.

Pin Piles

Pin piles typically consist of steel pipe piles that are driven to a specified depth or refusal with a hydraulic
hammer. The pin piles can be embedded into the glacially consolidated soils to mitigate liquefaction
induced settlement. Pin piles should be installed to a practical refusal criteria developed based on the type
and size of impact hammer used to install the piles. Piles should be spaced at least three pile diameters
apart.

The pin piles should be used for axial compressive loading only. Pin piles will require geotechnical special
inspection and typically one ASTM quick test to confirm pile capacity. Pin pile capacities up to 40 kips can
be assumed for preliminary design for 4-inch to 6-inch-diameter pin piles.

Ground Improvement

Ground improvement is an option to mitigate potentially liquefiable soils and to control foundation
settlement. Feasible ground improvement options include stone columns, rammed aggregate piers (RAPs),
and rigid inclusions installed at the base of the planned foundations. Each of these ground improvement
systems would be completed on a grid pattern, where necessary, to transfer the foundation loading to the
bearing soils and mitigate liquefaction. GeoEngineers can design the ground improvement system in
collaboration with the general contractor and structural engineer. During the design phase of the project,
foundation support options should be reviewed with the project team to determine the preferred foundation
support alternative.
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In addition to stone columns, RAPs, and rigid inclusions, full-depth and partial-depth removal and
replacement of potentially liquefiable soils are considered feasible ground improvement options.

The purpose of ground improvement is to mitigate potential static and/or seismic induced settlement
resulting from consolidation and seismic liquefaction of the fill and recent deposits. The benefits of ground
improvement for this site include:

m ground improvement will allow for conventional shallow foundations and slabs-on-grade; and

m ground improvement will mitigate the potential settlement resulting from liquefaction of the loose to
medium dense fill and recent deposit soils during the design seismic event to tolerable magnitudes.

Where ground improvement is used, a preliminary allowable bearing pressure ranging from 2 to 4 ksf may
be used for design. The allowable bearing pressure should be confirmed during final design after the
preferred foundation support methodology has been selected. The following sections provide a general
description of ground improvement methodologies.

Rigid Inclusions

Rigid inclusions consist of unreinforced lean concrete columns installed to the bearing soil below the
building foundation elements on a variable grid pattern. The design concept with the use of rigid inclusions
is to transfer building loads to the bearing soil and control static and seismic settlement.

Advantages with the use of rigid inclusions include:

B lean concrete columns are more economical than augercast piles (shorter length, no reinforcement,
and allows for the use of conventional spread footings/slabs-on-grade);

m there is minimal disturbance of adjacent structures during installation; and

m there is a lower level of construction noise (i.e. no pile driving), there will be lesser impacts to nearby
businesses/residences/buried utilities during construction.

Rigid inclusions for this site would be constructed using similar techniques for installing augercast piles.
Where augercast methods are used, the first step in the rigid inclusion casting process consists of drilling
the auger into the ground to the specified tip elevation of the column. Grout is then pumped into the hole
using a tremie pipe.

GeoEngineers can assist the project team with preparation of the ground improvement plan and
specifications once the foundation layout and building loads have been finalized.

Stone Columns and Rammed Aggregate Piers

Stone columns and RAPs are considered to be appropriate ground improvement techniques for this site.
The intent of these ground improvement techniques is to improve the near surface soils sufficiently to
control static and seismic induced settlement to within tolerable levels.

RAPs consist of columns of crushed aggregate that are compacted in-place in thin lifts using a hydraulic
ram. The RAPs are completed on a grid pattern under foundations. The depth and spacing of the RAPs
depends on the foundation loads, soil conditions, and settlement tolerances.
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The stone column technique uses a large vibrator to advance a probe to the design depth. Crushed
aggregate is injected at the tip of the vibrator as it is removed. Compaction is achieved using vibration, and
working the vibrator up and down as it is removed, to create a column of densely compacted crushed
aggregate. Stone columns are installed on a grid pattern below foundations. The depth and spacing of the
stone columns depends on the foundation loads, soil conditions, and settlement tolerances.

These ground improvement techniques will result in a composite soil mass that has improved strength, and
reduced compressibility under building loads. We recommend that the RAPs or stone columns extend into
bearing soils located below the base of the excavation.

Both of these methods would likely create some vibration to the surrounding area, but less than that which
would result from driven piles. These vibrations are not expected to adversely affect nearby off-site
structures. However, it is likely that the vibrations will be noticed within a limited area in and adjacent to
the site.

We recommend that the RAPs or stone columns be installed in a grid pattern below the shallow foundations.
The stone columns or RAPs would support moderate foundation loads and reduce post construction
settlement to an acceptable amount.

Foundation Drains

We recommend that perimeter foundation drains be installed around the proposed buildings. The drains
should consist of 4-inch-diameter perforated collector pipe enveloped within a minimum thickness of
6 inches of gravel as described in the Structural Fill section of this report. The gravel backfill should be
wrapped with a geotextile filter fabric meeting the requirements of construction geotextile for underground
drainage (Section 9-33 of the 2012 Washington State Department of Transportation [WSDOT] Standard
Specifications).

We recommend using either heavy-wall solid pipe (SDR-35 polyvinyl chloride [PVC]) or rigid corrugated
polyethylene pipe (ADS N-12 or equivalent) for the collector pipe. We recommend against using flexible
tubing for footing drainpipe.

The pipes should be laid with a minimum slope of %2 percent and discharge into an appropriate outfall.
The pipe installations should include a cleanout riser with cover located at the upper end of each pipe run.
We recommend that the cleanouts be covered and be placed in flush-mounted utility boxes or monuments.
The foundation drainpipes should be located near the base of perimeter strip footings where discrete
spread foundations are used or below the capillary break layer for pile supported buildings with structural
slabs.

Permanent drainage systems should intercept surface water runoff at the top and/or bottom of cut and fill
slopes to prevent runoff from flowing in an uncontrolled manner across the site. The finished ground
surface adjacent to new and existing buildings should be sloped so that surface water runoff flows away
from the structures and the nearby slopes. Roof drains should be tightlined to an appropriate discharge
point and should not be connected to the footing or wall drains.
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Slab-on-Grade Floors
Subgrade Preparation

The exposed subgrade should be evaluated after site grading is complete. Proof-rolling with heavy,
rubber-tired construction equipment should be used for this purpose during dry weather and if access for
this equipment is practical. Probing should be used to evaluate the subgrade during periods of wet weather
or if access is not feasible for construction equipment. The exposed soil should be firm and unyielding, and
without significant groundwater. Disturbed areas should be recompacted if possible or removed and
replaced with compacted structural fill.

The site should be rough graded to approximately 1 foot above slab subgrade elevation prior to foundation
construction in order to protect the slab subgrade soils from deterioration from wet weather or construction
traffic. After the foundations and below slab drainage system have been constructed, the remaining soils
can be removed to final subgrade elevation followed by immediate placement of the capillary break
material.

Design Parameters

Conventional slabs may be supported on-grade, provided the subgrade soils are prepared as recommended
in the “Subgrade Preparation” section above. We recommend that the slab be founded on either
undisturbed glacially consolidated soils or on structural fill placed over the undisturbed glacially
consolidated soils. For slabs designed as a beam on an elastic foundation, a modulus of subgrade reaction
of 150 pounds per cubic inch (pci) may be used for subgrade soils prepared as recommended.

We recommend that the slab-on-grade floors be underlain by a 6-inch-thick capillary break consisting of
material meeting the requirements of Mineral Aggregate Type 22 (34-inch crushed gravel), City of Seattle
Standard Specification 9-03.14.

Provided that loose soil is removed, and the subgrade is prepared as recommended, we estimate that
slabs-on-grade will not settle appreciably.

A vapor barrier should be used below slab-on-grade floors located in occupied portions of the buildings.
Specification of the vapor barrier requires consideration of the performance expectations of the occupied
space, the type of flooring planned and other factors, and is typically completed by other members of
the project team.

Cast-in-place Walls

Conventional cast-in-place walls may be necessary on-site. The lateral soil pressures acting on conventional
cast-in-place subsurface walls will depend on the nature, density and configuration of the soil behind the
wall and the amount of lateral wall movement that can occur as backfill is placed.

For walls that are free to yield at the top at least 0.1 percent of the height of the wall, soil pressures will be
less than if movement is limited by such factors as wall stiffness or bracing. Assuming that the walls are
backfilled and drainage is provided as outlined in the following paragraphs, we recommend that yielding
walls supporting horizontal backfill be designed using an equivalent fluid density of 35 pcf (triangular
distribution), while non-yielding walls supporting horizontal backfill be designed using an equivalent fluid
density of 55 pcf (triangular distribution). For seismic loading conditions, a rectangular earth pressure equal
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to 7H pounds per square foot (psf) (where H is the height of the wall in feet) should be added to the
active/at-rest pressures. Other surcharge loading should be applied as appropriate.

Lateral resistance for conventional cast-in-place walls can be provided by frictional resistance along the
base of the wall and passive resistance in front of the wall. For walls founded on native soils, the allowable
frictional resistance may be computed using a coefficient of friction of 0.4 applied to vertical dead-load
forces. The allowable passive resistance may be computed using an equivalent fluid density of 400 pcf
(triangular distribution). The above coefficient of friction and passive equivalent fluid density values
incorporate a factor of safety of about 1.5.

The above soil pressures assume that wall drains will be installed to prevent the buildup of hydrostatic
pressure behind the walls. If no wall drainage is provided the below-grade walls shall be designed to resist
hydrostatic pressures.

Drainage

We recommend either installing a below-grade wall drainage system to remove water from behind
below-grade walls or to waterproof the below-grade walls and design them to resist full height hydrostatic
pressures.

If below-grade walls are to be designed using the earth pressures presented above, positive drainage
should be provided behind cast-in-place retaining walls by placing a minimum 2-foot-wide zone of Mineral
Aggregate Type 17 (bank run gravel), with the exception that the percent passing the U.S. No. 200 sieve
should be less than 3 percent. A perforated or slotted drainpipe should be placed near the base of the
retaining wall to provide drainage. The drainpipe should be surrounded by a minimum of 6 inches of Mineral
Aggregate Type 22 or Type 5 (1-inch washed gravel), or an alternative approved by GeoEngineers. The
Type 22 or Type 5 material should be wrapped with a geotextile filter fabric meeting the requirements of
construction geotextile for underground drainage, WSDOT Standard Specification 9-33. The wall drainpipe
should be connected to a header pipe and routed to a sump or gravity drain. Appropriate cleanouts for
drainpipe maintenance should be installed. A larger-diameter pipe will allow for easier maintenance of
drainage systems.

Earthwork

Subgrade Preparation

The exposed subgrade in structure and hardscape areas should be evaluated after site excavation is
complete. Disturbed areas below slabs should be recompacted if the subgrade soil consists of granular
material. If the subgrade soils consist of disturbed soils, it will likely be necessary to remove and replace
the disturbed soil with structural fill unless the soil can be adequately moisture-conditioned and compacted.

Structural Fill

Fill placed to support structures, placed behind retaining structures, and placed below pavements and
sidewalks will need to be specified as structural fill as described below:

m If structural fill is necessary beneath building slabs, the fill should meet the requirements of Mineral
Aggregate Type 2 or Type 17 (1¥%-inch minus crushed rock or bank run gravel), City of Seattle Standard
Specification 9-03.14.
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m If structural fill is necessary beneath building foundations, the fill should consist of Mineral Aggregate
Type 2 or Type 17 (1%-inch minus crushed rock or bank run gravel), City of Seattle Standard
Specification 9-03.14, or CDF.

m Structuralfill placed behind retaining walls should meet the requirements of Mineral Aggregate Type 17
(bank run gravel), City of Seattle Standard Specification 9-03.14.

m Structural fill placed within utility trenches and below pavement and sidewalk areas should consist of
CDF, or fill meeting the requirements of Mineral Aggregate Type 17 (bank run gravel), City of Seattle
Standard Specification 9-03.14.

m  Structural fill placed around perimeter footing drains, underslab drains and cast-in-place wall drains
should meet the requirements of Mineral Aggregate Type 5 (1-inch washed gravel) or Type 22 (34-inch
crushed gravel), City of Seattle Standard Specification 9-03.14, with the exception that the percent
fines be less than 3 percent.

m  Structural fill placed as capillary break material should meet the requirements of Type 22 (34-inch
crushed gravel), City of Seattle Standard Specification 9-03.14.

m  Structural fill placed as crushed surfacing base course below pavements and sidewalks should meet
the requirements of Mineral Aggregate Type 2 (1%-inch minus crushed rock), City of Seattle Standard
Specification 9-03.14.

On-site Soils

The on-site soils are moisture-sensitive and may have natural moisture contents higher than the anticipated
optimum moisture content for compaction. As a result, the on-site soils may require moisture conditioning
in order to meet the required compaction criteria during dry weather conditions and will not be suitable for
reuse during wet weather. Furthermore, most of the anticipated fill soils required for this project have
specific gradation requirements, and the on-site soils do not meet these gradation requirements. If the
contractor wants to use on-site soils for structural fill, GeoEngineers can evaluate the on-site soils for
suitability as structural fill, as required.

Fill Placement and Compaction Criteria
Structural fill should be mechanically compacted to a firm, non-yielding condition. Structural fill should be
placed in loose lifts not exceeding 1 foot in thickness. Each lift should be conditioned to the proper moisture
content and compacted to the specified density before placing subsequent lifts. Structural fill should be
compacted to the following criteria:

m  Structural fill placed in building areas (supporting foundations or slab-on-grade floors) and in pavement
and sidewalk areas (including utility trench backfill) should be compacted to at least 95 percent of the
maximum dry density (MDD) estimated in general accordance with ASTM International (ASTM) D 1557.

m Structural fill placed against subgrade walls should be compacted to between 90 and 92 percent. Care
should be taken when compacting fill against subsurface walls to avoid over-compaction and hence
overstressing the walls.

We recommend that GeoEngineers be present during probing of the exposed subgrade soils in building and
pavement areas, and during placement of structural fill. We will evaluate the adequacy of the subgrade
soils and identify areas needing further work, perform in-place moisture-density tests in the fill to verify
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compliance with the compaction specifications, and advise on any modifications to the procedures that
may be appropriate for the prevailing conditions.

Weather Considerations

The on-site soils contain a sufficient percentage of fines (silt and clay) to be moisture-sensitive. When the
moisture content of these soils is more than a few percent above the optimum moisture content, these
soils become muddy and unstable, and operation of equipment on these soils is difficult. Additionally,
disturbance of near-surface soils should be expected if earthwork is completed during periods of wet
weather. During wet weather, we recommend the following:

m The ground surface in and around the work area should be sloped so that surface water is directed
away from the work area. The ground surface should be graded such that areas of ponded water do
not develop. The contractor should take measures to prevent surface water from collecting in
excavations and trenches. Measures should be implemented to remove surface water from the
work area.

m Slopes with exposed soils should be covered with plastic sheeting or similar means.

m The site soils should not be left uncompacted and exposed to moisture. Sealing the surficial soils by
rolling with a smooth-drum roller prior to periods of precipitation will reduce the extent to which these
soils become wet or unstable.

m Construction traffic should be restricted to specific areas of the site, preferably areas that are surfaced
with materials not susceptible to wet weather disturbance.

m Construction activities should be scheduled so that the length of time that soils are left exposed to
moisture is reduced to the extent practicable.

Utility Trenches

Trench excavation, pipe bedding, and trench backfilling should be completed using the general procedures
described in the 2016 WSDOT Standard Specifications, or City of Lynnwood requirements, or as specified
by the project civil engineer.

Utility trench backfill should consist of structural fill and should be placed in lifts of 12 inches or less (loose
thickness) when using heavy compaction equipment, and 6 inches or less when using hand compaction
equipment, such that adequate compaction can be achieved throughout the lift. Each lift must be
compacted prior to placing the subsequent lift. Prior to compaction, the backfill should be moisture
conditioned to within 2 percent of the optimum moisture content. The backfill should be compacted in
accordance with the criteria discussed above.

Recommended Additional Geotechnical Services

GeoEngineers will complete a design-level geotechnical engineering evaluation for the project, which is
anticipated to confirm or modify as appropriate the preliminary design recommendations presented in this
report. During the design we recommend additional explorations be completed to fill in current data gaps.
GeoEngineers should be retained to review the project plans and specifications when complete to confirm
that our design recommendations have been implemented as intended.
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During construction, GeoEngineers should observe the suitability of the foundation subgrades, observe
installation of subsurface drainage measures, evaluate structural backfill, observe the condition of
temporary cut slopes, and provide a summary letter of our construction observation services. The purposes
of GeoEngineers construction phase services are to confirm that the subsurface conditions are consistent
with those observed in the explorations and other reasons described in Appendix C, Report Limitations and
Guidelines for Use.

LIMITATIONS

We have prepared this report for the exclusive use of the Wolff Enterprises I, LLC and their authorized
agents for the 2927 Alderwood Mall Blvd project in Lynnwood, Washington.

Within the limitations of scope, schedule and budget, our services have been executed in accordance with
generally accepted practices in the field of geotechnical engineering in this area at the time this report was
prepared. No warranty or other conditions, express or implied, should be understood.

Any electronic form, facsimile or hard copy of the original document (email, text, table and/or figure), if
provided, and any attachments are only a copy of the original document. The original document is stored
by GeoEngineers, Inc. and will serve as the official document of record.

Please refer to Appendix C for additional information pertaining to use of this report.
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APPENDIX A
FIELD EXPLORATIONS AND LABORATORY TESTING

Field Explorations

Subsurface conditions were explored at the site by drilling seven borings (GEI-1-17 through GEI-7-17). The
borings were completed to depths of approximately 2 to 21%2 feet below the existing ground surface. The
borings were completed by Geologic Drill Exploration, Inc. on November 20, 2017.

The locations of the explorations were estimated by taping/pacing from existing site features. The
approximate exploration locations are shown on the Site Plan, Figure 2.

Borings

The borings were completed using a trailer-mounted, continuous-flight, hollow-stem auger drilling
equipment. The borings were continuously monitored by a geotechnical engineer or geologist from our firm
who examined and classified the soils encountered, obtained representative soil samples, observed
groundwater conditions and prepared a detailed log of each exploration.

The soils encountered in the borings were generally sampled at 2%2- and 5-foot vertical intervals with a
2-inch outside diameter split-barrel standard penetration test (SPT) sampler. The disturbed samples were
obtained by driving the sampler 18 inches into the soil with a 140-pound automatic hammer free-falling
30 inches. The number of blows required for each 6 inches of penetration was recorded. The blow count
(“N-value”) of the soil was calculated as the number of blows required for the final 12 inches of penetration.
This resistance, or N-value, provides a measure of the relative density of granular soils and the relative
consistency of cohesive soils. Where very dense soil conditions precluded driving the full 18 inches, the
penetration resistance for the partial penetration was entered on the logs. The blow counts are shown on
the boring logs at the respective sample depths.

Soils encountered in the borings were visually classified in general accordance with the classification
system described in Figure A-1. A key to the boring log symbols is also presented in Figure A-1. The logs of
the borings are presented in Figures A-2 through A-8. The boring logs are based on our interpretation of the
field and laboratory data and indicate the various types of soils and groundwater conditions encountered.
The logs also indicate the depths at which these soils or their characteristics change, although the change
may actually be gradual. If the change occurred between samples, it was interpreted. The densities noted
on the boring logs are based on the blow count data obtained in the borings and judgment based on the
conditions encountered.

Observations of groundwater conditions were made during drilling. The groundwater conditions
encountered during drilling are presented on the boring logs. Groundwater conditions observed during
drilling represent a short-term condition and may or may not be representative of the long-term groundwater
conditions at the site. Groundwater conditions observed during drilling should be considered approximate.

Laboratory Testing

Soil samples obtained from the explorations were transported to GeoEngineers’ laboratory and evaluated
to confirm or modify field classifications, as well as to evaluate engineering properties of the soil samples.
Representative samples were selected for laboratory testing to determine the moisture content, and
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percent fines (material passing the U.S. No. 200 sieve). The tests were performed in general accordance
with test methods of ASTM International (ASTM) or other applicable procedures.

Moisture Content

Moisture content tests were completed in general accordance with ASTM D 2216 for representative
samples obtained from the explorations. The results of these tests are presented on the exploration logs
at the respective sample depths.

Percent Fines

Selected samples were “washed” through the U.S. No. 200 mesh sieve to estimate the relative percentages
of coarse- and fine-grained particles in the soil. The percent passing value represents the percentage by
weight of the sample finer than the U.S. No. 200 sieve. These tests were conducted to verify field
descriptions and to estimate the fines content for analysis purposes. The tests were conducted in
accordance with ASTM D 1140, and the results are presented on the exploration logs at the respective
sample depths.
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SOIL CLASSIFICATION CHART

ADDITIONAL MATERIAL SYMBOLS

SYMBOLS TYPICAL
MAJOR DIVISIONS
GRAPH | LETTER DESCRIPTIONS
o~ J
CLEAN GRAVELS |0 Go o GW gVAE’\I‘_IIS-GMI?Q%ERI‘DE(SERAVELS, GRAVEL -
GRAVEL hQ
AND E o o
GRAVELLY (LTTLEORNOFINES) |+ o o GP POORLY-GRADED GRAVELS,
SOILS b o o GRAVEL - SAND MIXTURES
5
COARSE GRAVELS WITH M4 SILTY GRAVELS, GRAVEL - SAND -
GRAINED MORE THAN 50% FINES H GM SILT MIXTURES
SOILS OF COARSE =
FRACTION RETAINED]| o)
ON NO. 4 SIEVE (APPRECIABLE AMOUNT [ & GC CLAYEY GRAVELS, GRAVEL - SAND -
OF FINES) 4 CLAY MIXTURES
SW | WELLGRADED SANDS, GRAVELLY
CLEAN SANDS SANDS
MORE THAN 50% SAND
RETAINED ON
AND (LITTLE OR NO FINES)
NO. 200 SIEVE &
SANDY SP ggﬁsw GRADED SANDS, GRAVELLY
SOILS
MORE THAN 50% SANDS WITH SM | SILTY SANDS, SAND - SILT MIXTURES
OF COARSE FINES
FRACTION PASSING
ON NO. 4 SIEVE
(APPRECIABLE AMOUNT (o] CLAYEY SANDS, SAND - CLAY
OF FINES) MIXTURES
INORGANIC SILTS, ROCK FLOUR,
IVIL | CLAYEY SILTS WITH SLIGHT
PLASTICITY
INORGANIC CLAYS OF LOW TO
SILTS AND cL MEDIUM PLASTICITY, GRAVELLY
FINE CLAYS LIQUID LIMIT CLAYS, SANDY CLAYS, SILTY CLAYS,
LESS THAN 50 LEAN CLAYS
GRAINED
SoiLs OL | ORGANICSILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY
o INORGANIC SILTS, MICACEOUS OR
MR TG MH | DiaToMACEOUS $ILTY SOILS
NO. 200 SIEVE
SILTS AND
INORGANIC CLAYS OF HIGH
CLAYS O g e / ’ CH | plasticmy
/ / OH ORGANIC CLAYS AND SILTS OF
s 7 MEDIUM TO HIGH PLASTICITY
HIGHLY ORGANIC SOILS PT | DEOT fus. SWAME SQILS WITH

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications

Sampler Symbol Descriptions

Piston

Direct-Pu

EEMmIIEXE

sh

Bulk or grab

2.4-inch 1.D. split barrel
Standard Penetration Test (SPT)
Shelby tube

Continuous Coring

Blowcount is recorded for driven samplers as the number of
blows required to advance sampler 12 inches (or distance noted).
See exploration log for hammer weight and drop.

"P" indicates sampler pushed using the weight of the drill rig.

"WOH" indicates sampler pushed using the weight of the
hammer.

SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS

AC Asphalt Concrete

\/

cC Cement Concrete

R
/\

.
<
NN

Crushed Rock/

CR Quarry Spalls

SOD | Sod/Forest Duff

TS Topsoil

Groundwater Contact

Measured groundwater level in exploration,
well, or piezometer

Measured free product in well or piezometer
Graphic Log Contact

Distinct contact between soil strata
/ Approximate contact between soil strata

Material Description Contact

Contact between geologic units

Contact between soil of the same geologic
unit

Laboratory / Field Tests

%F Percent fines

%G Percent gravel

AL Atterberg limits

CA Chemical analysis

CcpP Laboratory compaction test

CS Consolidation test

DD Dry density

DS Direct shear

HA Hydrometer analysis

MC Moisture content

MD Moisture content and dry density
Mohs Mohs hardness scale

(0] Organic content

PM Permeability or hydraulic conductivity
Pl Plasticity index

PP Pocket penetrometer

SA Sieve analysis

X Triaxial compression

uc Unconfined compression

VS Vane shear

Sheen Classification

NS No Visible Sheen
SS Slight Sheen
MS Moderate Sheen
HS Heavy Sheen

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.

Key to Exploration Logs

GEOENGlNEERw
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GEOTECH_STANDARD_%F_NO_GW

JUNE_2017.GLB/GEI8_{

DF_STD_US,

- Stant d Total 205 toggedBy — PEB | 1 ler  Geologic Drill Exploration, In DAling 1 ow-stem Auger
Drilled 11/20/2017 11/20/2017 | Depth (ft) - CheckedBy MAG er - Geologic ploration, inc. Method ollow-stemAuge
Surface Elevation (ft) 385 Hammer Rope & Cathead Drilling Deep Rock XL
Vertical Datum NAVDS8 Data 140 (Ibs) / 30 (in) Drop Equipment
Easting (X) 1286407 System WA State Plane North " " )
Northing (¥) 304554 Datum NADS3 (feet) See "Remarks" section for groundwater observed
Notes:
\ v
-
FIELD DATA
T 5 3 9
9] = = IS S
S 5| 3lsls =2 |&] % MATERIAL . REMARKS
S = |=5| 2| dw |2 S DESCRIPTION o
5 s |8 3 o |2 a.c = ot < =
© s |2 & 2 3] £ S S'a 28| wa
s S (¢8| s|s HZ |gf e= 2|8
| o lece|l @ |8 dAE |of| oo =88
0
GP Fine gravel
| ] SM Brown silty fine to medium sand with occasional gravel |
(loose, moist) (fill)
\ 14| 5 1
_r§>° 5— ML |  Gray silt with sand and occasional gravel, oxidation ]
18| 14 2 staining (stiff, moist to wet) (recent deposits)
R m I — Perched groundwater observed at 7 feet at time
| SM Brown silty fine to medium sand with occasional gravel of drilling
| NA2| = ”/QF (medium dense to dense, wet) |1 ®] =
| ° 10—— SM |  Gray silty fine to medium sand with occasional gravel;  _|
10| 60 4 til-ike (very dense, moist) (glacially consolidated
soils)
AQ
—> 15— 5 - _|
2] 47 TilHike
i i | Tilkike i
&
— 20— - —
<] 4 | 50/4" 6

Note: See Figure A-1 for explanation of symbols.

Coordinates Data Source: Horizontal approximated based on Aerial Imagery. Vertical approximated based on Topographic Survey.

Log of Boring GEI-1-17

Date:12/13/17 Path:W:\PROJECTS\12\12406027\GINT\1240602700.GPJ DBLibrary/Library:GEOENGINEERS.

GEOENGINEERS /j

Project: Alderwood South

Project Number: 12406-027-00

Project Location: Lynnwood, Washington

Figure A-2
Sheet 1 of 1
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GEOTECH_STANDARD_%F_NO_GW

JUNE_2017.GLB/GEI8_{

DF_STD_US,

- Stant d Total 215 toggedBy — PEB | 1 ler  Geologic Drill Exploration, In DAling 1 ow-stem Auger
Drilled 11/20/2017 11/20/2017 | Depth (ft) CheckedBy MAG er - Geologic ploration, inc. Method ollow-stemAuge
Surface Elevation (ft) 383 Hammer Rope & Cathead Drilling Deep Rock XL
Vertical Datum NAVDS8 Data 140 (Ibs) / 30 (in) Drop Equipment
Easting (X) 1286278 System WA State Plane North " " )
Northing (¥) 304416 Datum NADS3 (feet) See "Remarks" section for groundwater observed
Notes:
\ S
-
FIELD DATA
T 5 3 9
9] = = IS S
S 3| glsls 8 |8 = MATERIAL . REMARKS
§ £ 1- 8|l €z duw |2 e DESCRIPTION o
b < |8 3| @ |8 ac = ot S¢ =
© s |2 3| ¢ |8 £ s| Sa 28| wa
s S (¢8| s|s HZ |gf e= 2|8
| o lece|l @ |8 dAE |of| oo =8|z8
0
F—3__ GP Fine gravel
B i pr | Brown peat (soft to medium stiff, moist) (recent |
deposits)
X \ ] 18| 4 1 40
| P i o u i
5 J4 N B 73fgy atyiﬁfE o medium sand with occasional g?ava a i Perched groundwater observed at 4 feet at time
(loose to medium dense, wet) of drilling
i 571 18| 10 2 B 12|
%F
| N8| 3 | Grades with increased gravel content |
| o ML [ Gray sandy silt with gravel (soft, moist to wet) — 5 | ss
18| 3 4
%F
| 5° i
SM Gray silty fine to medium sand with gravel (dense to
very dense, wet) (glacially consolidated soils) |
B 15— 18| 38 5 I ] Grinding at approximately 15 feet
o)
| o0 i L i
B 20— | _]
18| &7 6 Becomes moist to wet; till-like

Note: See Figure A-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Aerial Imagery. Vertical approximated based on Topographic Survey.

Log of Boring GEI-2-17

Date:12/13/17 Path:W:\PROJECTS\12\12406027\GINT\1240602700.GPJ DBLibrary/Library:GEOENGINEERS.

GEOENGINEERS /j

Project: Alderwood South

Project Number: 12406-027-00

Project Location: Lynnwood, Washington

Figure A-3
Sheet 1 of 1
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GEOTECH_STANDARD_%F_NO_GW

JUNE_2017.GLB/GEI8_{

DF_STD_US,

_ Start End Total 0. LoggedBy  PEB : . . Drilling
Drilled 11/20/2017 11/20/2017 | Depth (ft) .5 CheckedBy MAG Driller - Geologic Drill Exploration, Inc. Method Hollow-stem Auger
Surface Elevation (ft) 383 Hammer Rope & Cathead Drilling Deep Rock XL
Vertical Datum NAVDSS Data 140 (Ibs) / 30 (in) Drop Equipment
Easting (X) 1286299 System WA State Plane North " I et
Northing (Y) 304255 Datum NADSS3 (feet) See "Remarks" section for groundwater observed
Notes:
\ v
-
FIELD DATA
B 5 2 9
= = €| S
S g glsls 8 B MATERIAL . REMARKS
§ €158/ ¢€lg Hw |2| & DESCRIPTION L 8
b < |8 3| @ |8 ac = ot S¢ =
© s [2 o 2 |5 = s| Sa 28| s
s S (¢8| s|s HZ |gf e= 2|8
i o |lece|lod |8 A |o| oo =8|z8
0
AC 1 inch asphalt concrete pavement
B i sm | Gray silty fine to medium sand with gravel and organic . )
matter (loose to medium dense, wet) (fill) Grinding at approximately 1 foot
) [ 28
| P ] 8 o Mlc I E Perched groundwater observed at 3 feet at time
of drilling
i ST 1| 14 2 B - i N
Grades to without organic matter
| SM Gray silty fine to medium sand (very dense, wet) (recent
> 18| 4 2 deposits) 18 | 44
B 10——, SM [ Gray silty fine to medium sand with gravel; till-like (very
18| 52 4 dense, moist) (glacially consolidated soils)
o
| o) i u i
B 15— | _
18] 59 5 Becomes wet; till-ike
o)
| 0 | L i
i =R 6 | Tilkike |

Note: See Figure A-1 for explanation of symbols.

Coordinates Data Source: Horizontal approximated based on Aerial Imagery. Vertical approximated based on Topographic Survey.

Log of Boring GEI-3-17

Date:12/13/17 Path:W:\PROJECTS\12\12406027\GINT\1240602700.GPJ DBLibrary/Library:GEOENGINEERS.

GEOENGINEERS /j

Project: Alderwood South
Project Location: Lynnwood, Washington
Project Number: 12406-027-00

Figure A-4
Sheet1of1 )
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GEOTECH_STANDARD_%F_NO_GW

JUNE_2017.GLB/GEI8_{

DF_STD_US,

, Stant d Total 105 toggedBy — PEB | 1 ler  Geologic Drill Exploration, In DAling 1 ow-stem Auger
Drilled 11/20/2017 11/20/2017 | Depth (ft) - Checked By MAG er - Geologic ploration, inc. Methog Hollow-stem Auge
Surface Elevation (ft) 384 Hammer Rope & Cathead Drilling Deep Rock XL
Vertical Datum NAVDS8 Data 140 (lbs) / 30 (in) Drop Equipment
Easting (X) 1286116 System WA State Plane North " " .
Northing (Y) 304260 Datum NADSS3 (feet) See "Remarks" section for groundwater observed
Notes:
\ v
-
FIELD DATA
B 5 2 9
o = = IS S
S 5| 3lsls =2 |&] % MATERIAL . REMARKS
§ £ 1- 8|l €z duw |2 e DESCRIPTION o
=1 c |S 3| & |8 alc = ot 5€ ]
© = c o 2 15} = o B 23 n O
s g |28|3|s HY |c| 88 2E| 8¢
| o lece|l @ |8 dAE |of| oo =88
0
GP Fine gravel, compacted
| ] SM Brown and gray silty fine to medium sand with gravel i
(medium dense, wet) (fill)
n ] 0] 1 1 - a Perched groundwater observed at 3 feet at time
of drilling
)
| P N L i
i o | av | Brownsilty fine gravel with sand and trace organic |
18| 35 2 1T matter (dense, moist to wet)
B i A L ]
i l < SM Brown silty fine to medium sand with gravel; till-like
XI 6 | 506" 3 (very dense, moist to wet) (glacially consolidated
B 7] soils) N Grinding at approximately 8 feet
)
o\ i u i
- 10— . - _]
6 [ 506 4 Becomes moist; till-like

Note: See Figure A-1 for explanation of symbols.

Coordinates Data Source: Horizontal approximated based on Aerial Imagery. Vertical approximated based on Topographic Survey.

Log of Boring GEI-4-17

Date:12/13/17 Path:W:\PROJECTS\12\12406027\GINT\1240602700.GPJ DBLibrary/Library:GEOENGINEERS.

GEOENGINEERS /j

Project: Alderwood South
Project Location: Lynnwood, Washington
Project Number: 12406-027-00

Figure A-5
Sheet1of1 )
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GEOTECH_STANDARD_%F_NO_GW

3/GEI8,

DF_STD_US_JUNE_2017.GLB,

Date:12/13/17 Path:W:\PROJECTS\12\12406027\GINT\1240602700.GPJ DBLibrary/Library:GEOENGINEERS.

Start End Total o LoggedBy  PEB ) o ) Drilling
Drilled 11/20/2017 11/20/2017 | Depth (ft) 0.5 CheckedBy MAG Driller - Geologic Drill Exploration, Inc. Method Hollow-stem Auger
Surface Elevation (ft) 387 Hammer Rope & Cathead Drilling Deep Rock XL
Vertical Datum NAVDS8 Data 140 (lbs) / 30 (in) Drop Equipment
Easting (X) 1286023 System WA State Plane North ) )
Northing (¥) 304399 Datum NADS3 (feet) Groundwater not observed at time of exploration
Notes:
\ v
-
FIELD DATA
B 5 2 9
o = = IS S
S 3| glsls 8 |8 = MATERIAL . REMARKS
S = |=5| 2| dw |2 S DESCRIPTION oS g
=] S 3| 5 |2 = = ot 5€ S
© s |2 3 23 I £ S| Sa 28| pa
s S |8g|35|z HE |g| 28 2E| 8¢
i o |lece|lod |8 A |o| oo =8|z8
0
TGP Fine gravel
B i 1Y Gray silty fine to medium sand with gravel (dense, |
moist) (fill)
Xo)
| P i L i
\ | 6| 34 1
B 5—— SM [ Gray fine to medium sand with gravel; til-ike (very _
18| 65 2 dense, moist) (glacially consolidated soils)
S  \
| 0P | L i
i VRS 3 Grades to brown; tillike |
- 10— . (R = =
12 | 50/6 SO (A | TilHike
[ £©° 1 B |
- 15— . - _
<1 4 | 504 5 Grades to gray; tilllike
o
o\ J L i
i 0 o | soa 6 B m No recovery
Note: See Figure A-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Aerial Imagery. Vertical approximated based on Topographic Survey.
\ S
4 )

Log of Boring GEI-5-17

Project: Alderwood South

G EO E N G INEER S / : / Project Location: Lynnwood, Washington Figure A-6

Project Number: 12406-027-00 Sheet 1 of 1
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_GEOTECH_STANDARD_%F_NO_GW

JUNE_2017.GLB/GEI8,

DF_STD_US,

Date:12/13/17 Path:W:\PROJECTS\12\12406027\GINT\1240602700.GPJ DBLibrary/Library:GEOENGINEERS.

, Stant d Total 205 toggedBy — PEB | 1 ler  Geologic Drill Exploration, In DAling 1 ow-stem Auger
Drilled 11/20/2017 11/20/2017 | Depth (ft) - Checked By ~MAG er - Geologic ploration, Inc. Methog Hollow-stem Auge
Surface Elevation (ft) 386 Hammer Rope & Cathead Drilling Deep Rock XL
Vertical Datum NAVD88 Data 140 (lbs) / 30 (in) Drop Equipment
Easting (X) 1286108 System WA State Plane North " I et
Northing (Y) 304523 Datum NADSS3 (feet) See "Remarks" section for groundwater observed
Notes:
\ v
-
FIELD DATA
B 5 2 9
(5 = = €| S
S 5| 3lsls =2 |&] % MATERIAL . REMARKS
s £_%le |3 Fw 2| & DESCRIPTION o2 €
T s |2zl els 2 |£] 2% 25| ,5
s S |g 8| 5|2 EHE |g| 28 gl 8c
| o lece|l @ |8 dAE |of| oo =88
0
" GP Fine gravel
| o . SM Gray and brown silty fine to coarse sand with gravel and |
trace organic matter (medium dense to dense,
moist) (fill)
\ ] 16| 22 1
B 5—— | _
18] 31 2 Becomes moist to wet 5| %
S o
| P ] L i
[ _7 SM Brown silty fine to medium sand with gravel (medium
18| 28 3 dense to very dense, moist) (glacially consolidated
B 7] B soils) 1
B 1T B ] Grinding at approximately O feet
5 10 —— - — Perched groundwater observed at 10 feet at time]
18 34 4 Grades to gray, becomes wet; till-ike of drilling
| 5© i . i
- 15— . - _
<1 5 | 505 5 Till-like
AQ
| % i L |
- 20— . - _
<] 5 | 505 6 Becomes moist

Note: See Figure A-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Aerial Imagery. Vertical approximated based on Topographic Survey.

Log of Boring GEI-6-17

Project: Alderwood South

G EO E N G INEER S / : / Project Location: Lynnwood, Washington Figure A-7

Project Number: 12406-027-00 Sheet 1 of 1

7




GEOTECH_STANDARD_%F_NO_GW

3/GEI8,

DF_STD_US_JUNE_2017.GLB,

Date:12/13/17 Path:W:\PROJECTS\12\12406027\GINT\1240602700.GPJ DBLibrary/Library:GEOENGINEERS.

4 1

- Stat £nd Total 2 toggedBy  PEB | 1 iler  Geologic Drill Exploration, DAling i owsstem A
Driled 11/20/2017 11/20/2017 | Depth (ft) Checked By MAG riller  Geologic Drill Exploration, Inc. Methog Hollow-stem Auger
Surface Elevation (ft) 385 Hammer Rope & Cathead Drilling Deep Rock XL
Vertical Datum NAVDS8 Data 140 (Ibs) / 30 (in) Drop Equipment
Easting (X) 1286185 System WA State Plane North ’ )
Northing (Y) 304585 Datum NADS3 (feet) Groundwater not observed at time of exploration
Notes: Attempted boring at three different locations; each in close proximity
\ v
-
FIELD DATA
T 5 3 9
L o S| - |E & o S MATERIAL
T %8| 38lgls 2 3| = sl = REMARKS
s €|_¢glels 2., || & DESCRIPTION JZ E
© S [} = = o=
8 s |2 z| 2|8 25 |5| 2% 28| g8
s S |8g|35|z HE |g| 28 2E| 8¢
| o lece|l @ |8 dAE |of| oo =88
0
GP Fine gravel, compacted
B i SMm Silty fine to medium sand with gravel and occasional |
cobbles (moist) (fill)

Driller observed quarry spalls: encountered refusal at
approximately 2 feet below ground surface

Note: See Figure A-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Aerial Imagery. Vertical approximated based on Topographic Survey.

Log of Boring GEI-7-17

Project: Alderwood South

G EO E N G INEER S / : / Project Location: Lynnwood, Washington Figure A-8

Project Number: 12406-027-00 Sheet 1 of 1

7




APPENDIX B
Boring Logs from Previous Explorations



APPENDIX B
BORING LOGS FROM PREVIOUS EXPLORATIONS

Included in this section are logs from previous studies completed in the immediate vicinity of the project
site.

m the logs of seven borings with monitoring wells (B-1 through B-3, and B-7 through B-10) completed by
ZZA in 2008 for the Lynnwood Lift Station No. 8 Replacement project;

m the logs of one boring (AB-19A) and five borings with monitoring wells (AB-19B, and AB-20 through
AB-23) completed by AMEC in 2008 for the Edmonds School District - 2927 Alderwood Mall Blvd
project;

m the logs of three borings (S-1 through S-3) completed by Landau in 1996; and

m the logs of one boring (MW-1) and four borings with monitoring wells (P2 through P5) completed by
ECOVA in 1991 for the Edmonds School District Transportation Center project.

GEOENGINEERS /J January 5,2018 | Page B-1

File No. 12406-027-00



2

LOG OF BORING NO. B-1 Page 1 of 2
CLIENT
BHC Consultants
SITE PROJECT
Lynnwood, WA Lynnwood LIft Station No. 8 Replacement
SAMPLES TESTS
WELL
o DESCRIPTION PETAL 3 £ <.
= |BOREHOLE DA 6in e | E x| e| |82
S |WELLDIA: 11n - & | & N - AT
g TOP OF PROTECTOR PIPE; 387.00 fit E @2 w8 % Wi ﬁg
TOP OF CASING: 387 ft <
G |GROUND SURFACE ELEV. 387 ft NEEIREIEE R
0.5 2" Asphalt over 2-3" GRAVEL , gray-black, 386.5 |
loose, damp —
_|sM|s-1]GR| 18
SILTY SAND, trace organics, with gravel, _|SM|S-2 SPT| 18 | 1 ND
gray-brown with iron oxide staining, very <
loose, wet (Fill) . ]
: ) 4 i -
o 362} 5—
% SILTY SAND , trace gravel, light gray with PT 18 | 12 | 17 | ND | Grain Size
sl Iron oxide staining, medium dense, wet to Analysis
ESE saturated 46%
P passing
oA X No. 20
il v seive
=112 a75[" ] _
P 3
w7
4 SILTY SAND , trace gravel, brown with _|SM{S-4SPT| 18 | 21 ND
75 some iron oxide staining, medium dense,
7% saturated (Weathered Till) ]
25 3r2|~ .
54 GRAVELL D, trace silt, gray-brown, i “ _|sP|s5[SPTj 18| 31 | 11 [ ND
vt dense, wet to saturated (Weathered Till) ]
5 :
700 < —
sEA17.5 369.5/ .
/’ 7. SILTY SAND , with gravel, light gray to - _|SM|S-6SPT| 18 | 58 | 11 | ND
2 gray, very dense, moist (Till) 7]
QB
E /AN —
f 20—
Continued Next Page
§ The stratification lines represent the approximate boundary lines * NDindicates a reading of less than the fiekd detection limit
2 between soil and rock types: in-situ, the transition may be gradual. (FDL) of one (1) part per million isobutylene equivalents (ppmi).
2l WATER LEVEL OBSERVATIONS, ft BORING STARTED 3-31-08
sfwL [¥ 2 ZA : ioc 31
;L 10 WD |+ 4.59 5/1 ; MW BORING COMPLETED 3-31-08
g WL [T v ATBrracsn Congany RIG Truck-mounted | CO. EDI
gl LOGGED  MSA[JOB# 81075133




LOG OF BORING NO. B-1

Page 2 of 2

CLIENT
BHC Consultar_its

SITE
Lynnwood, WA

PROJECT

Lynnwood Lift Station No. 8 Replacement

——

v::%‘;x

N
’\Qq

Ty SV ———

QN

DO

RS

.:{'_\
N

)

N
&

o

RS

=

DESCRIPTION

WELL
DETAIL

SAMPLES TESTS

DEPTH, ft.
USCS SYMBOL
NUMBER
TYPE
RECOVERY, in.
SPT-N
BLOWS /ft
WATER
CONTENT, %
FIELD VAPOR
TEST (PPM)*

X GRAPHIC LOG

N

N
R

38
.:‘\

N

)
R

N
RS

AR
=

N

»

NG

A
3
N

VELLY SAND , trace silt, light gray,
very dense, wet (Till)

SO

A

NSy

N
b

N
}3

N
3
RN

N

N
D

25

382

A
o,

SN

N
RN
"'\JQI«

N
A0

XA

o0

AN

AR

N
e\
e \\\t

S

S8
BN

N
N

N

N

SAND, with silt, trace gravel, gray, very
dense, wet (Till)

e
N
Co

&

2
&
kS

Borehole completed at 28' on 3/31/08

359

SP|S-7SPT| 3 |50/6" ND

SP|S-8 SPT) 5 [50/5"| 12 | ND

SM

GPJ TERRACON.GDT &/7/08

The strafification lines represent the approximate boundary lines
betwaen soil and rock types: in-situ, the transition may be gradual.

* ND indicates a reading of less than the field detection limit
(FDL) of one (1) part par million isobutylens equivalents {ppmi).

WATER LEVEL OBSERVATIONS, ft

WL ¥ 10 WD X 4.59 5/
WL X ¥

ZZA WELL BORING LOGS.

WL

Zipper Zeman Assoclates, inc.
ﬁé o s e,

BORING STARTED 3-31-08

BORING COMPLETED 3-31-08

RIG Truck-mounted | CO. EDI

LOGGED MSA|JOB# 81075133




LOG OF BORING NO. B-2 e
CLIENT
BHC Consuitants
SITE PROJECT
' Lynnwood, WA Lynnwood Lift Station No. 8 Replacement
SAMPLES TESTS
WELL
g DESCRIPTION N e 3 £ | %,
o |BOREHOLE DiA. 6in . g x| & E|E g
2 |WELLDAA: 1in - | & & U5 led!SE
3 TOP OF PROTEGCTOR PIPE: 335.002 E alglwlg|2 2| % Q E
TOP OF CASING: 385
O |GROUND SURFACE ELEV.: 385 ft EIEREAR: E @ § 8|eH
2-3" GRAVEL , with sand, gray, loose, 985 _
damp —
o i
GRAVELLY SAND , with silt, occasional o _|SP|S-11SPT[ 18| 14 | 12 | ND
wood debris in cuttings, brown, medium 5 SM
dense, moist to wet (Fill) ]
o 5 380 5—|
: ﬁ 3 |
1115 SANDY SILT , trace organics and gravel, IML|S-2SPT| 18 | 7 | 29 | ND | Grain Size
AR gray-black, medium stiff, wet to saturated Analysis
1k I 56%
HEL passing
J4 ] No. 200
1 10— selve
.
4 ¥ 4 -
LEL12 373" ]
SILTY SAND , with gravel, gray, loose, _[SM[S3EPT 18| 4 | 12 | ND | Grain Size
- saturated Analysis
& 7] 26%
g passing
: . No. 200
8 grades to medium dense _|SM|S4[sPT 18 | 21 | 12 [ ND | SeVe
L s 5 ]
) 77 -
5 /,;’, SILTY SAND , trace gravel, light gray, _|SM|S-5SPT 18 | 48 | 12 | ND | 200 Wash
D 5o dense, moist to wet (Till) ] 40%
e 7% passing
g /,/: No. 200
277 - seive
E Continued Next Page
§ The stratification lines represent the approximate boundary lines * ND indicates a reading of less than the field detection limit
19'1 between soil and rock types: In-situ, the transition may be gradual. {FDL) of cne {1) part per million iscbutylene equivalents (ppmi).
% WATER LEVEL OBSERVATIONS, ft BORING STARTED 3-31-08
gWL¥ 115  wp[¥73s 51 %} Zopet feman Assoclates,inc. | BORING COMPLETED 3-31-08
§| wL ¥ L4 AN A Nerracon Company RIG Truck-mounted | CO. EDI
ﬁtWL LOGGED MSA|{JOB# 81075133




LOG OF BORING NO. B-2

Page 2 of 2
CLIENT
BHC Consultants
SITE PROJECT
Lynnwood, WA Lynnwood Lift Station No. 8 Replacement
SAMPLES TESTS
WELL
o DESCRIPTION PETAL 3 £ <&,
S g | e| |88
T * @)W g (%2 |gu >0
3 Elal2|e 8| s |EE s
G 8 |82 (r|B|5%5a8 (|58 |Eu
GRAVELLY SAND , with silt, gray, very _|SP|S-68PT 18 | 55 ND
dense, wet (Till) _|SM
25—
_|SP1S-7[SPT] 10 |50/5"| 10 | ND
28.5 3565 SM
Borehole completed at 28.5' on 3/31/08
g
5
)
Q
:
B
?’- The stratification lines represent the approximate boundary lines * ND indicates a reading of less than the field detection limit
g betwaen soll and rock typss: In-situ, the transition may be gradual. (FDL) of one (1) part per million isobutylene equivalents {ppmi).
2] WATER LEVEL OBSERVATIONS, ft BORING STARTED 3-31-08
AWLN 115  wo® ZIA. 1000 zoman Associates, Inc, -31-
3 11.5 WD <+ 7.35 51 : :mm e e BORING COMPLETED 3-31-08
g WL v Y A Torracon Conpany RIG Truck-mounted | CO. ED]
L LOGGED  MSA|JOB# 81075133




LOG OF BORING NO. B-3 e
CLIENT
BHC Consultants
SITE PROJECT
Lynnwood, WA Lynnwood LIft Station No. 8 Replacement
SAMPLES TESTS
WELL
o DESCRIPTION DETAIL 3 £ ol
o |BOREHOLE DA 6in . g 2| 2| 2|28
2 |WELLDIA: 1in c |0 ¥)zg |xf|SE
% TOP OF PROTECTOR FIPE: 387.00 ft E |88 w8 = g Eg 9;,.";’
TOP OF CASING: 387 ft
© |GROUND SURFACE ELEV.: 387 ft BRI I
2" SANDY GRAVEL , brown, loose, moist ]
(Fil) / ]
SILTY SAND , trace gravel, light brown _ISM|S18PT| 12| 7 17 | ND
with iron oxide staining, loose, wet to
saturated (Fill) ]
]
¥
A 26 -] — 362 5—
T SILTY SAND , trace gravel, gray-brown, _|SM[S-28PT| 18 [ 15 | 14 | ND | Grain Size
B medium dense, saturated Analysis
1L T 34%
AR passing
R - No. 200
B 10— seive
Ly v .
12 375 ]
i
»VZ‘"/‘ "
% _|SM}S-3 SPT| 18 [50/5"( 10 | ND
:;4"" TY D , trace gravel, gray, very ]
#5% dense, malst (Ti)
o)
Zas ]
75% 15—
7 — -
8 L:I'.
g i _|SM|S-4 SPT} 8 |50/5"| 10 | ND | Grain Size
£ Analysis
2 32%
o ] passing
3 . No. 200
I . 20—
2 Continued Next Page
% The stratification lines represent the approximate boundary lines * ND indicates a reading of less than the field detection limit
2] between soil and rock types: In-situ, the transition may be gradual. (FDL) of one (1) part per million isobutylene equivalents (ppmi).
2l WATER LEVEL OBSERVATIONS, ft | BORING STARTED 4-1-08
4
WL (¥ A4 lates, | d
5 11 WD = 4.78 515 ; 1Zeman Associates, m:;“ - BORING COMPLETED 4-1-08
glﬂL ¥ L4 ATlrracon Gompany RIG Truck-mounted | CO. EDI|
AL LOGGED  MSA|JOB# 81075133




LOG OF BORING NO. B-3 Page 2 of 3
CLIENT
BHC Consultants
SITE PROJECT
Lynnwood, WA Lynnwood Lift Station No. 8 Replacement
SAMPLES TESTS
WELL
@ DESCRIPTION DETAL 3 £} v
g a > .| ¥z
[&] e E o e E E &0.
T S o W Sl zo |exd|5a
o E |l y| o S W ag
3 AR
6 |[3|z|F|a|&a |33 |gH
//;.;/ seive
,«’@,’7’.’
o SILTY SAND , trace gravel, gray, very S5 SPT 4 |50/5" ND
4 dense, moist (Till)
Fig
% 5
grades to wet SPT| 4 {50/5™ 10 | ND
SANDY GRAVEL , with silt, gray, very SPT] 4 |50/4" ND
dense, wet to saturated (Till)
"'j, 325
SAND , with silt and gravel, gray, very SPT 4 |50/4"| 12 | ND
dense, wet (Till)
g 4 L]
st SPT| § |50/5 ND
B
]
g -' . 40—
qH Continued Next Page
§ The stratification lines represent the approximate boundary lines * ND indicates a reading of less than the field detection limit
2} between soil and rock types: in-situ, the transition may be gradual. {FDL) of one (1) part per million isobutylene equivalents (ppmi).
g WATER LEVEL OBSERVATIONS, ft ' BORING STARTED 4-1-08
4
WL (¥ ¥ Dpper Zeman Astociates, Inc, -1
§ 11 WD [+ 4.78 5/15 57; e ] .| BORING COMPLETED 4-1-08
g WL |2 L4 A Yerrecon Company RIG Truck-mounted | CO. EDI
sl LOGGED  MSA|JOB# 81075133,




r
LOG OF BORING NO. B-3 Page 3 of 3
CLIENT
BHC Consultants
SITE PROJECT
Lynnwood, WA Lynnwood Lift Station No. 8 Replacement
SAMPLES TESTS
WELL
o DESCRIPTION PETAL 3 £ .
S < 2l oe| E|9%
£ Eln|8|wlg|%2 EESS
3 5 (83|83 58 |58|a0
o 6 |3i2|F|&8|5%a]|28|& =
43 _ SANDY SILT , with gravel, gray, hard, 344 _|ML[S-105PT} 18 | 48 | 13 | ND
moist (Till) N
45—
SILTY SAND , trace gravel, gray, very _|SM[S-118PT} 14 [50/4" ND
dense, moist to wet (Tin)
49 338
Borehole completed at 49’ on 4/1/08
8
B
O
]
2
A
& The stratification lines represent the approximate boundary lines * ND Iindicates a reading of less than the field detection fimit
g between soil and rock types: In-situ, the transition may be gradual. (FDL) of one (1) part per million Isobutylene equivalents (ppmi).
24 WATER LEVEL OBSERVATIONS, ft BORING STARTED 4-1-08
sfwL [¥ v
8 11 WD [+ 4.78 5/15] w’m ] BORING COMPLETED 4-1-08
gwL ¥ Y RIG Truck-mounted | CO. EDI
] WL LOGGED MSA|[JOB# 81075133




X

7
LOG OF BORING NO. B-7 Page 152
CLIENT
BHC Consultants
SITE PROJECT
Lynnwood, WA Lynnwood LIift Station No. 8 Replacement
SAMPLES TESTS
WELL
el DESCRIPTION DETAL 3 E ol
3 |BOREHOLE DIA. 6in o g z el o 2§
£ [WELLDIA: 1in : | 5| & - A
E TOP OF PROTECTOR PIPE: 386.50 ft E 212 w|8|2 g WE g
TOP OF CASING: 3855t
G |GROUND SURFACE ELEV.: 3855 1t 122 |- e k3 |S8(08
9" Asphalt
0.8 384.5 ]
. ND , with gravel, brown, loose, —
damp (Fill) —
grades to light brown, medium dense, _ISM| 81 8PT| 12 | 12 340
damp to wet (Fill) B
A 4
grades to gray-brown, saturated, very
dense (Possible Fill) SPT| 18 | 61 9 (170
9 376.5 ::j
SILTY SAND , trace gravel, blue-gray, SPT 4 {50/4"| 6 | ND
hard, damp (Till)
SPT 4 150/5"| 6 | ND | 200 Wash
31%
passing
No. 200
v seive
grades to moist to wet :é:.j SM|S-5SPT| 3 [50/5"] 7 | ND
g == ]
g ]
§ —
EJ 20 = 20—
i Continued Next Ege
E The stratification lines represent the approximate boundary lines * ND indicates a reading of less than the field detection limit
g between soil and rock types: in-situ, the transition may be gradual. {FDL) of one (1) part per million isobutylene equivalents {ppmi).
21 WATER LEVEL OBSERVATIONS, ft _ BORING STARTED 4-2-08
gWL 175 WD ¥ 555 5115 £2£38 LoperIeman Asioclates. Inc. | BORING COMPLETED 4-2-08
il Geotachriical and Envirenimantal Consulting
g wL [¥ A4 AYarracon Company RIG Truck-mounted | CO. EDI
L LOGGED  MSA|JOB# 81075133




[ .
LOG OF BORING NO. B-7 Pace 2 of 2
CLIENT
BHC Consuitants
SITE PROJECT
Lynnwood, WA Lynnwood Lift Station No. 8 Replacement
SAMPLES TESTS
WELL
@ DESCRIPTION PETAL 3 £ <,
> o
) e 2| o el 2 & g2
¥ T g u g zg & E Z e
3 518588 |x3|53| a8
] o |52z (LRI
SILTY SAND , with gravel, gray, very ]
dense, moist to wet (Till) _
SM|S-6 BPT| 6 |50/6"[ 10 | ND
25—
28 357.5 SM|§-7 0 _|50/5" ND
Borehcle completed at 28’ on 4/2/08
g
g
E
IS
é The stratification lines represent the approximate boundary lines * ND indicates a reading of less than the fieki detection limit
9l between soil and rock types: in-situ, the transition may be gradual. {FDL) of one (1) part per million isobutylene equivalents {ppmli).
2] WATER LEVEL OBSERVATIONS, ft BORING STARTED 4-2-08
E v ¥ ] 2.
8 WL (¥ 175 WD |¥ 5.55 515 1 2o 0 nc. | BORING COMPLETED 4-2-08
QI wL [ Y Coirpany RIG Truck-mounted | CO. EDI
EUVL LOGGED MSA[JOB# 81075133




) : Y
[ LOG OF BORING NO. B-8 ——
CLIENT
BHC Consultants
SITE PROJECT
Lynnwood, WA Lynnwood LHt Station No. 8 Replacement
SAMPLES TESTS
WELL
0 DESCRIPTION pETAL g s | &,
o |BOREHOLE DIA: 6in e | 2 X | e o|8F
£ |WELLDIA: 1in - o B Llza (ef|Sa
s TOP OF PROTECTOR PIFE: 388.00 ft E 9|2 w8 = g EE 9 %’
TOP OF CASING: 388 fit
G |GROUND SURFACE ELEV.: 388 ft B 8|3 |¢|2|53|58|EE
o 25— 2.5" Asphalt ——388 |
SILTY SAND , with gravel, brown, loose, z _|SM|S-1BPT| 14| 5 ND
wet fo saturated (Fill) %
grades to biue-gray with iron oxide staining, ]
loose (Possible Fill) P
SILTY SAND , with gravel, brown, medium _|SM|8-2.8PT 14 | 18 | 10 | ND | Grain Size
dense, wet Analysis
m 20%
passing
= No. 200
10— seive
11 377 B
SILTY SAND , with gravel, gray-brown _|SM|S-38PT| 12 | 47 ND
with iron oxide staining, dense, wet
{Weathered Till) ] ]
14.5 373.5[-. _
SILTY D , with gravel, gray, very 5
dense, moist (Till) _|SM|S4SPT| 12 | 77 | 10 [ ND
E _ISM|S-5SPT| 13 [50/6"| 9 | ND
: N
:
) 20—
= Continued Next Pa
?-": The strafification lines represent the approximate boundary lines * ND indicales a reading of less than the fisld detection limit
§ betwaen soil and rock types: in-gitu, the transttion may be gradual. (FDL) of one (1) part per million isobutylene equivalents (ppmi).
2] WATER LEVEL OBSERVATIONS, ft BORING STARTED 4-3-08
JWL ¥ 25 WD [¥ 2.79 5/1 Zeper Zeman Associgtes Inc. _ | BORING COMPLETED 4-3-08
gl WL ¥ ¥ SN A Tracon Company RIG Truck-mounted | CO. EDI
sLwL LOGGED _ MSA|JOB# 81075133




r
LOG OF BORING NO. B-8 Page 2 of 2
CLIENT
BHC Consultants
SITE PROJECT
Lynnwood, WA Lynnwood Lift Station No. 8 Replacement
SAMPLES TESTS
WELL
o DESCRIPTION DETAL a £ »
9 m > . 3 (o -
. o - =
T £ |o|§ Elizolefl|Sz
: AHEIEIEAGIEE
: B 122 |c|¥ 53|S5|EE
Zizs SILTY SAND , with gravel, gray, very
,""/’ dense, moist (Till) ]
2 7
7y N
2 grades to wet SM[S6BPT 8 |50/2" ND
qls -
2 i
% 26—
,/'4(3"‘
""3:” 7
A2
5;3’;./’,; _|SM|S-7 SPT| 12 |50/6"| 10 | ND
55428 5 359.5
Borehole completed at 28.5' on 4/3/08
2
8
5
Q
5
H
=
% The stratification lines represent the approximate boundary lines * ND indicates a reading of less than the field detection limit
8] between soil and rack types: in-situ, the transition may be gradual, {FDL) of one (1) part per million isobutylene equivalents {ppmi).
Zz; WATER LEVEL OBSERVATIONS, ft BORING STARTED 4-3-08
Erwi e ¥ y A Zipper Zeman Associgtes, Inc,
: 25 WD ¥ 2.79 5/1 ﬁ lpper Zeman Asiccigt BORING COMPLETED 4308
gw ¥ ¥ SIS Aleracon Company RIG Truck-mounted | CO. EDI
S@L LOGGED MSA|JOB# 81075133




r
LOG OF BORING NO. B9 Page 1 of 2
-CLIENT
BHC Consultants
SITE PROJECT
Lynnwood, WA Lynnwood Lift Station No. 8 Replacement
' SAMPLES TESTS
WELL
o DESCRIPTION PETAL 3 £ oz,
= |BOREHOLE DIA.: 6in - g | «| »|8S
2 |WELL DA 1in : | &l B Ul oied| St
3 TOP OF PROT%CTOR PIPE: 388.00 ft E 218 w85 % We qr
TOP OF CASING: 388 it
G |GROUND SURFACE ELEV.; 388 R 5183 |x|8|52 (58 i
3" Asphalt 375 |
SILTY GRAVEL , with sand, brown to _
black, damp (Fill) |
2 386 -
SANDY SILT , with gravel, gray-brown, _|ML|S-18PT 14| 9 ND
stiff, wet to saturated (Fill) X 0
¥ 5—
7 381 ]
ILTY D , trace gravel, brown, dense, _|sM|s-28PT 0 | 35 | 13 | ND | Grain Size
wet to saturated (Possible Fill) Analysis
. 47%
passing
= No. 200
10— seive
13 ___grades to very dense 375 ] SM|S-3[SPT| 9 |50/6" ND
SILTY SAND, with gravel, gray-brown, 1 _|SM|S-4 [SPT| 12 [50/8"| 8 | ND
very dense, damp to moist (Weathered Till)
f grades to wet _ISM|S8-5SPT} 8 [50/3"| 8 | ND
5
2z 19 3g9) . _
: =
H Continued Next Page
% The stretification lines represent the approximate boundary lines * ND indicates a reading of less than the field detection lirhit
§ between soil and rock types: in-situ, the transition may be gradual, (FDL) of one (1) part per million isobutylene equivalents {ppmi).
2| WATER LEVEL OBSERVATIONS, ft BORING STARTED 4-3-08
AWL Vs wo[¥ 320 5/1 \ Zipp fos, Inc. | BORING COMPLETED 4-3-08
= 2 v A ferracan Co G
o 2 ‘ RIG Truck-mounted | CO. EDI
ELWL LOGGED MSA |JOB# 81075133/




.
LOG OF BORING NO. B9 Page 2 of 2
CLIENT
BHC Consultants
SITE PROJECT
Lynnwood, WA Lynnwood Lift Station No. 8 Replacement
SAMPLES TESTS
WELL
®© DESCRIPTION PETAL 3 < .
(o] 0 w . R o=
=4 R & = =
33 € |E| o i £ E|&&
I T |® ) w Blzo|xd >o
o = |2 |yl O S k| o
= & 18(3|E|8|ES | 53|k
o o |3z |F|&|6Ga |38 |cH
SILTY SAND, with gravel, gray, very :
dense, damp to moist (Till) |
SM[S-6SPT| 6 |50/6"] 7 [ ND
25—
_|SM|S-7 8PT 0 |50/3" ND
285 359.5

Borehole completed at 28.5' on 4/3/08

S.GPJ TERRACON.GDT 8/7/08

The stvatification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

* ND indicates a reading of less than the fleld detection limit
(FDL) of one (1) part per million Isobutylene equivalents {ppmi).

§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 4-3-08
®

AYA A4 é N
§ WL (X5 . WD [+ 3.20 51 2 Amm%mm%v BORING COMPLETED 4-3-08
I 14 AYerrscon Company RIG Truck-mounted | CO. EDI
gl LOGGED  MSA(JOB# 81075133)




r .
CLIENT
BHC Consultants
SITE PROJECT
Lynnwood, WA Lynnwood Lift Station No. 8 Replacement
SAMPLES TESTS
WELL
2 DESCRIPTION pETAL 3 € s
= |BOREHOLE DIA: 6in . x|l & g
£ |WELLDA: 1in o % & E -5 mEu %&
& |TOP OF PROTECTOR PIFE: 386.00 ft E 2|2 |w| 8|12 EE 9‘.0_,’
TOP OF CASING: 386 ft <
& |GROUND SURFACE ELEV.: 386 ft NEEIE BRI
38— 2.5" Asphait _
1 SILTY GRAVEL , with sand, brown, loose _
(Fill) B
SILTY SAND , with gravel, gray-brown, _|SM|S-18PT 18| 2 ND
very loose, damp (Fill) B
vy 2 5 5—
SILTY SAND , with gravel, gray-brown, _|SM|S-2SPT 18 | 28 | 10 | ND | Grain Size
medium dense, wet to saturated Analysis
1 23%
passing
— No. 200
10— seive
2 i
. 7
A SILTY SAND , with gravel, gray-brown _|SM[S-3[SPT| 18 | 48 ND
e with iron oxide staining, dense, moist
b (Weathered Till) 7]
457
,,f/ SILTY SAND , with gravel, gray, very ]
;'y,;‘,,;; dense, moist (Till) SM|S4 B5PT 6 |50/6"] 9 | ND
.
B 77 SM[S-5 SPT 8 [50/2"| 7 | ND
K |
s 75 -
7 ]
E Continued Next Page
&. The stratification lines represent the approximate boundary lines * ND indicates a reading of less than the field detection limit
g batween soil and rock types: in-situ, the transition may be gradual. (FDL) of one (1) part per million isobutylene equivalents (ppmi).
¢ WATER LEVEL OBSERVATIONS, ft BORING STARTED 4-3-08
sfwL & A4 ZZA, 1ppe; zeman Associates, Inc. -3-
; 7 WD [~ 8.54 ol s Lomo s nes, Ing, BORING COMPLETED 4-3-08
g WL (X ¥ ATerocon Conipany RIG Truck-mounted | CO. EDI
sl LOGGED _ MSA|JOB# 81075133




LOG OF BORING NO. B-10

Page 2 of 2

~

CLIENT
BHC Consultants

SITE
Lynnwood, WA

PROJECT
Lynnwood Lift Station No. 8 Replacement

N

SR

<o

NN,

QA%

ANTRE

TN

=

GPJ TERRACON.GOT 8/7/08

DESCRIPTION

GRAPHIC LOG

WELL
DETAIL

SAMPLES

TESTS

USCS SYMBOL

DEPTH, ft.
NUMBER

TYPE
RECOVERY, in.
SPT-N
BLOWS / fi.

WATER
CONTENT, %

FIELD VAPOR
TEST (PPM)*

4

AN

N
N

SILTY SAND , with gravel, gray, very
dense, moist (Till)

{h‘\\
R

AN
R

NN
N

0N
B
Ay

3y
s A
=) ’\.\21

S

grades to trace gravel, damp to moist (Till)

b

Y
N

N
D
ANARNS

NS

W
\:\‘\

N
\..;%

S

"
N

N

N
\S
2

-
2

N

R
NS

O
A

Borehcle completed at 28' on 4/3/08

$-6 SPT 3 |50/3"

| ND |

S-7SPT| 3 | 50/5"

ND

Gravelly

The stratification lines represent the approximate boundary lines

* ND indicates a reading of less than the field detection limit

WELL BORING LOGS.

between soll and rock types: in-situ, the transition may be gradual. (FOL) of one (1) part per million Isobutylene equivalents (ppmi).

WATER LEVEL OBSERVATIONS, ft BORING STARTED 4-3-08
WL [¥ A & Zpper Jeman Associgtes, inc. -

7 WD |+ 8.54 51 mumnzzim:wd 5 \nC. . BORING COMPLETED 4-3-08

WL (¥ ¥ A Trracon Contpany RIG Truck-mounted EDI

L LOGGED MSA|JOB# 81075133

3]




PORTLAND.GDT 47708

SOIL DESCRIPTION

SAMPLE

BLOW COUNT
SPT N VALUE
READING (ppm)
GROUNDWATER

VOLATILE
FIELD AND
LABORATORY
TESTING

WELL SCHEMATIC

& DEPTH (1t bgs)

~| GRAPHIC LOG

0.33 feet of Asphalt

g § UScs SYMBOL

Stiff, molst, gray and brown, SILT with some sand and fine to
medium gravel and scatterad organics; {Fill)

Becomes dark brown to 1.7 feat

Becomes gray and brown intermixed to 1.85 feet
Becomes gray and with scattered to numerous charcoal
pieces to 2.2 feet

~Approximately 0.1 feet moist, gray, fing SAND __ _ _ —
iff, moist, gray with rust mottling and oxidation staining,

SILT with fine sand / sandy SILT with fine to medium grave!

N\ and scatiered organics (oofg) _ _ _ _

\ S, molst, gray and brown, SILT wilh 56me &and and Tha o s /]

\medium gravel, and ! J
\ Stiff, moist, gray, sm%ﬁ'e sand 9 saL ndy SILT with fine ~ /
Mo medium gravel and scatiered organics (mots) _____j
Medium dense, moist, gray and brown mottied with oxidation
staining, silty, fine fo medium SAND with trace to some fine
o medium gravel; (Glacial Till)

Becomes dense

Danse, molst, gray with oxidation stzining, silty, sendy, inc |
to medium GRAVEL; (Glacial Till)

Exploration terminated at approximately 12.5 feet below the
existing ground surface (bgs). No sheen observed In soil or
groundawater. No odor observed in sofl or groundwater.
Groundwater not observed.

Consistancy and relative density determined based on a
Dames & Moore sampler and a 140 pound hammer. Blow
counts not converted.

S T,

H

15

04
25 AB10_04

03

41

0.3

5804 | 01

50/3 0.1

BORING METHOD: HSA
g BOREHOLE DIAMETER: 825 (In)

E DRILL RIG: NA

£] CONTRACTOR: Cascade Driliing
§ LOGGED BY: LME

E Edmonds School District - 2927

ELEVATION REFERENCE: NA

CASING ELEVATION: NA
START CARDITAG ID: NA

GROUND SURFACE ELEVATION: 384 feet

DRILLING DATES: 01/16/2008 - 01/16/2008

USA 08034

él Alderwood Mall Bivd. Lynnwood, WA Kirkiand, Washington

E 7-915-15982-B Tol (425)B820-4660

Fax (425) 8213914

AMEC Earth and Environmental, Inc.
11335 NE 122nd Way, Suite 100

amec®

LOG OF BORING
AB-19A

PAGE 1 0OF 1




SOIL DESCRIPTION WELL SCHEMATIC

GRAPHIC LOG

USCS SYMBOL
SAMPLE
BLOW GOUNT
SPT N VALUE
VOLATILE
READING (ppm)
GROUNDWATER

© DEPTH (ft bgs)

Exploration advanced to approximatsly 5.5 feet below the
ground surface without sampling; sas AB-19A.

Surface cuttings: loose to medium dense, damp o moist,
7 gray, fine to medium gravel

ormamman

sheessee
serseneee
St - anaann

o
oo

Bentonite Chips

2/12 Sand

Screen

|~ Dense, motst to wet, tan with oxidation staining, siiy, fine o
~ medium SAND v_ﬂﬂlﬁ.ne.lom%r_ml_ ______ — 13| v
Dense, wel to saturated, brown oxidation stainining, fine %

|_to coarse SAND with some to trace it and trace fino gravel _ | 5086
Dense, moist, gray and brown intermixed with oxidation
stalning, smy, fine SAND with trace fine fo coarse gravel

Glaclal Ti

Exploration terminated at approximately 9.0 feat below the
mla existing ground surface (bgs). No sheen observed in soll or
gmundwater. No odor obsarved in soil or groundwater.
aturated soll observed from 8 to 9 feet bgs.

Consistancy and relative density determined based on a
Dames & Moore sampler and a 140 pound hammer. Bolw
_ counts not convered.

AB-198 installed approximately 12 feet southwest of AB-19A
to install monitoring well. Ground surface elevation
approximately 0.5 to 1 foot higher than AB-19A.

50/6 : —PVC Endcap In 2/12
Sand

20
BORING METHOD: HSA ELEVATION REFERENCE: NA

BOREHOLE DIAMETER: 8.25 (in) GROUND SURFACE ELEVATION: 384.83 fost REMARKS:
DRILL RIG: NA CASING ELEVATION: 384.20 feet
CONTRACTOR: Cascade Drilling START CARD/TAG ID: /BAB 054
LOGGED BY: LME DRILLING DATES: 01/17/2008 - 01/17/2008

Edmonds School District - 2027 | 19535 NE T22m Way, Suke g0 LOG OF BORING

Alderwood Mall Bivd. Lynnwood, WA | Kirkand, Washington ame AB-19B

Tel (425) 820-4669
7-915-15082-8 Fox {425 621 9014 PAGE 10F 1

ENVR+WELL BORING ESDMS&T.GPJ AMEC PORTLAND.GDT 4/7/08




I el BE)
Elg|g SOIL DESCRIPTION y §§ = § Zs¢ WELL SCHEMATIC
t s 3 o E = gg ﬂ oFE
48| E8 3|3E(38|8| #4
0 = AGC.{_0.25 fool of ssphall S
PN GP- | Medium dense to dense, moist, gray and brown inlermixed, Monument
20| M | sandy, fine GRAVEL withsomesit™ _ _ 08 —
ML | Medium sfiff, moist, dark brown and gray, sandy SILT with ’ Fo
fine to medium gravel and numerous organics (roots, plant
_ fragments, and charcoal); (Fill)
Bentonite Chips
1.0
__________________________ Av4 2 z 2/12 Sand
ML | Very sofl, saturated, gray and brown moliied, sandy, SILT NS
Becomes moist to wet and with trace fine gravel
- 5 —
_________________________ -+— Scresn
ML | Very stiff, moist to wet, gray with dark oxidation stalning,
- sandy SILT with trace fine gravel and occasional organics 08 | ¥ maB20 06
—f(roots) _ _ _ _ __ _ _ _ _ _____ e =
8P~ Medium denso, wet, gray and brown with oxidation staining,
fine SAND with some siit and trace fine gravel
Thin layer of gray medium SAND at 6.5 ft bgs =
Medium dense, wet, gray with crangs-brown motties, fine o |
medium SAND with som silt and trace fine to coarss gravel 13
Becomes saturated
] PVC Endcap 2/12
ML | Hard, molist, brown and gray mottied, sandy SILT with some Sand
-1 fine to coarse gravel; (Glacial Till) 0.7
Bentonite Chips
Bscomes gray
7 Becomes with frace fine to coarse gravel 08
Exploration terminated at approximately 14.0 feet below the
15~ existing ground surface (bgs). No sheen observed in soll or
groundwater. No odor observed in soil or groundwater.
Saturated soil observed from 4 to 4.5 feet bgs; measured
. groundwater level at 4 feet bgs.
Consistancy and relative density determined based on a
Dames & Moore sampler and a 140 pound hammer. Blow
] counts not converted.
g
$
B
=
g BORING METHOD: HSA ELEVATION REFERENCE: NA
E BOREHOLE DIAMETER: 8.25 (in) GROUND SURFACE ELEVATION: 385.88 fost REMARKS:
2 DRILL RiG: NA CASING ELEVATION: 385.37 fest
[}
'.j CONTRACTOR: Cascade Drilling START CARD/TAG ID: /BAB 051
=
ﬁ LOGGED BY: LME DRILLING DATES: 01/16/2008 - 01/16/2008
o
1
AMEC Earth and Environmental, Inc.
&) Edmonds School District - 2027 11335 NE 122nd Way, Sulte 100 LLOG OF BORING
g Alderwood Mall Bivd. Lynnwood, WA | Kirkiand, Washington ame AB-20
. Yol (425820406
7-915-15982-B 6
E 8 Fax {425) B21-3914 PAGE 10F 1




SOIL. DESCRIPTION WELL SCHEMATIC

BLOW COUNT
SPT N VALUE
VOLATILE
READING (ppm)
GROUNDWATER
FIELD AND
LABORATORY
TESTING

SAMPLE

§ USCS SYMBOL

"0.42 feet of concrete
Molst, orange-brown, silty, fine SAND with some gravel

Yesoene.

S ESPY anmana

N fina to < (Fil
M e e i som s SAND
with fine to medium gravel; (Fill)
Thin layer of molst, black, silty SAND at 1.4 feet bgs

2600000l ebstes

AR R ODRIRTY

b H
A

TITXTIa86640
3 §

10
F AB21_02

I T T T TR 2?08 6 t0 e~ ~mmm

B 32 by F RN

staining Ngrading to gray with dark oxidation staining, silty,
fine SAND with trace fine gravel
Thin layer of fine to coarse sand at 3.6 fest bgs
mmimately 0.5 foot thick layer of wet, fine sand at 4.25
— ot 1O S e e —
SM | [oose, moist to wet, gray-brown, siity, fine SAND with trace

gravel 0s | M

Becomes saturated

- hum_m

TSP, #ediom dense, saturated, gray, fine © medium SAND with

40 s e o
: PVC Endcap in 2/12
i sad
] &uiistt— Bentonita Chips
23 Dense, molsi, gray with scattened oxidation staining, silty,
7 fine SAND with trace fine gravel; (Glacial Till) s0/3 | 9.3
Becomes gray
= |sw3| 07
Exploration terminated at approximately 12.75 feet below the
existing ground surfacs (bgs) due to sampler refusal. No
= shesn observed In soll or groundwater. Slight odor from
approximately 8.5 to 10 fest bgs.
Saturated soil observed from 8 to 10.5 feat bgs; measured
—15— groundwater level at 6.4 feet bgs.
Consistancy and relative density determined based on a
Dames & Moore sampler and a 140 pound hammer. Blow
] counts not converted.
g -
S
:
0
BORING METHOD: HSA ELEVATION REFERENCE: NA
g BOREHOLE DIAMETER: 8.25 (in) GROUND SURFACE ELEVATION: 387.32 feet REMARKS:
2 DRILL RIG: NA CASING ELEVATION: 386.91 faet
)
1z] CONTRACTOR: Cascade Drilling START CARINTAG ID: /BAB 052
é LOGGED BY: LME DRILLING DATES: 01/16/2008 - 01/16/2008
o}
=
AMEC Earth and Environmental, Inc.
E Edmonds School District - 2927 11335 NE 122nd Way, Suite 100 LOG OF BORING
| Alderwood Mall Bivd. Lynnwood, WA Kirkland, Washington ame AB-21
i 'Ii"fIA(ﬂs) 820-4669
7-915-15982-B
% Fax (425) 821-3914 PAGE 10F 1




- £l &
Flglg Ful Bl R
elg| & SOIL DESCRIPTION y |88 BS § 350 WELL SCHEMATIC
E § 2 § §= S8 3 35
488 3 |ah|eB|§ [ @
~ 0 T CCA0.1 feel of asohal 131
=M gl;d- mtmn.?n&ﬁmSMDﬁmsmandﬁnalo 3
| SM | medumgraveL (FIl) _ _ _ —Ee S B3
ML |~ Medium stiff, moist, dark brown and fan mottlad, sandy SILT 08 332 Cement Grout
with fine to medium gravel and scattered organics (roots and 133
VI Aorasiieteir 02 ool lecs of charad wood a1 festba 1 " ' ZH| {28 Bentonits Chips
Medium stiff, moist, gray with oxidation staining, clayey SILT 2 2
VL S5 vy i, Tle gy it odation S agey — 07| g
— SILT with fine sand and trace fine gravel - E;g ;ii
ML | Stifft to‘ve“ry‘sﬂTf.TnEsfrg—mV with brown motlies and 5 1
i i 1281 173
5 — oxidation staining, SILT with clay 07 AB22 05 Eii E’iﬂi
4 43
e et e i e e e 1 AB22 55 25 9%
-] Medhim dense, safurated, gray,fine o cogrse SAND_ _ _ ] o - ¥ 1
Medium denss, saturated, brown with gray mot%s and T 2/12 Sand
\ Oxidation stalnlnglg_i(lly fine SAND with trace fine gravel and = 05
_ \ocoas! omanics(roots) _ _ _ _ __ __ —— = .
Very stiff, molst, gray and brown mottied with oxidation = | 45 Scraen
staining, sandy SII.I with fine gravel = .
_fE1TSM ™ Medium dense, safurated, silty, fine fo medium SAND with =
: trace fine grave! P =
SP | Densa, saturated, brown-gray, fine to medium SAND with =
trace silt and fine to medium grave! 0.8 =
"] SM| Dense, wef, brown and gray moties with oxidafion staining, E 50/
m Tom ]~ gt fine SAND with trace finegravel ____ _ _ ___ _ _ -1
Dense, wet, brown-gray with axidation staining, silty fine
SAND with fine to medium gravel; (Glacial Tilf)
. 0.6
E 50/4
- jee7— PVC Endcap in 2/12
1 R e e +]  Sand
4| SP- [ Dense, wet to saturated, brown-gray, fine to coarse SAND :
=1:}{}| 8M | withssilt and fraca fine to medium gravel; (Glacial Till) :E 508 0.7 sl Bentonite Chips
"{ SM | Denss, wet, brown and gray motied with oxidation & slaining, |
.:' X slity, fine SAND with trace fine gravel (Glactal Till) :E 50/5 06
~15—~
Exploration terminated at approximatsly 14.9 feet below the
_ existing ground surface (bgs) due to sampler refusal. No
sheen observed in soil or groundwater. No sheen obssrved
in soll or groundwater,
] Saturated soil observed from 5.7 to 6.5 and 7.7 to 9.5 feat
bgs; measured groundwaler level at 5.7 feet bgs.
Consistancy and relative density detenmined based on a
Dames & Moore sampler and a 140 pound hammer. Blow
8 ] counts not converted.
§
g
E BORING METHOD: HSA ELEVATION REFERENCE: NA
g BOREHOLE DIAMETER: 8.25 (In) GROUND SURFACE ELEVATION: 388.13 foet REMARKS:
2 DRILL RIG: NA CASING ELEVATION: 387.30 foet
g CONTRACTOR: Cascads Drilling START CARDITAG ID: /BAB 055
g LOGGED BY: LME DRILLING DATES: 01/17/2008 - 01/17/2008
=
. AMEC Earth and Environmental, Inc.
&| Edmonds School District - 2027 11335 NE 122nd Way, Sulte 100 LOG OF BORING
g Alderwood Mall Bivd, Lynnwood, WA | Kirkland, Washington ame AB-22
Tel 820-4680
7-915-15982-B e
% Fax {::3 821-3914 PAGE 10F 1




t] GRAPHIC LOG

SOIL DESCRIPTION

BLOW COUNT
SPT N VALUE
READING (ppm)
GROUNDWATER

SAMPLE
VOLATILE

LABORATORY

FIELD AND
TESTING

1.5 feet of concrete

T/ SILT oo fing fo megiumaravel ___ 0 ]

| “Medlum dense, molst, gray, siy, fine SAND with race fna

Very sliff to medium dense, moist to wef, brown, sandy SILT
/ siity, fine SAND with trace gravel

Very sliff, molst, gray with dark oxidation sfaining, sandy E 08

Oy SEF oo, o o M e et e e e e e e e e ]

Very stiff, moist, gray with scatiered oxidation staininig, SILT

R By oy ol o S e ey s et e e s e e e e s

Medium dense, moist fo wet, gray, fine SAND with siit

T o ot . e e s .

AT Ty o e T S e e B e e e o e G S . e e e 2 e

Very denss, saturated, brown and gray mottied, slity, fine
SAND with fine to medium grave!

to medium gravel 1.2
42

Approximatey 0.1 foot thick fine to medium SAND &t 11.5

feet bgs

Vaiy dense, moist 1o wet, brown, gravelly, silly, Tine (o ==
\ medium SAND / silly, fine to medium SAND with some fine 178 |sos 0.7
\omedium grvel, GlacialTi) ______ /4

Very denss, moaist, brown with scattered gray motties, silly,
ﬁge lo medium SAND with some fine to lum graval;
[

Exploration terminaied at approximately 14.8 feet below the
existing ground surface (bgs) due fo sampler refusal. Sheen
observed from approximately 5 to 8 fast bgs. Odor observed
from approximately 4 to 14 fest bgs.

Saturated soil observed from 6 to 8 feet bgs; measured
groundwater lave! at 7 feet bgs.

Consistancy and relative density determined based on
Dames & Moore sampler and a 140 pound hammer. Blow
counts not converted,

with trace to some fine sand and trace fine to medium gravel E

05

03

50/6 v

AB23_15

S LITE
T2 reesesrneseee

FRRRAR

TP o,

AB23 04

WELL SCHEMATIC

us
Monument
Cement Grout

1eesecs
PPPPPO4

Bentonite Chips

L TRRRRRDRNY SN

| AB23 DB

PVC Endcap in 2/12
Sand

BORING METHOD:

BOREHOLE DIAMETER: 8.25 (n)

HSA ELEVATION REFERENCE: NA

GROUND SURFACE ELEVATION: 387.55 feat

ENVR+WELL BORING ESDMAT.GPJ AMEC PORTLAND.GDT 4/7/08

DRILL RIG: NA CASING ELEVATION: 357.14 feet
CONTRAGTOR: Cascade Drilling START CARD/TAG ID: /BAB 053
LOGGED BY: LME DRILLING DATES: 01/16/2008 - 01/16/2008
AMEC Earth and Environmental, Inc.
Edmonds School District - 2927 11335 NE 122nd Way, Suite 100 LOG OF BORING
Alderwood Mall Bivd. Lynnwood, WA | Kirkiand, Weshington ame AB-23
'll'l:A(m) 8204669




qwWeR mmmmmmmm L Ly rou—— -

8-1

-

l‘l‘l.lll|;||.l

o
-

3

2b

E

N

-
o

Notes: 1. Sualigraphic contscts are based an lield interpretations and are yparosimule. Rofoer to tha
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SAMPLE DATA SOIL PROFILE
g é l-§- g § Oriiing Mothod: 3-1/747 1D Holow Stem Auger
f -§§ § ] & E o Elevation itk NA _
& 8|83 8 g
-0 Boring slertad in base of sump &1 3.0 it

below ground surlsce

am Dork gray, lae SAND wiih sili: sfight
pelroloym odor imedium dense, moist (o

120 wel) ‘m

("% Qark gray SILT with ¢y and trace of ling
~ 5and st 10 vary stilf, moist) 1lag

3 4 \ 3:;'; gray, ally, fina SAND lgense, moist]

Gray-tbrown SLT wilh lrgcs of tiha sans
194 & \!amf. molst} (placim 13

2 Gray-brown to dark gray, sty fine

H 3 SAND/sandy SILT with occasionu! ting

¥ ni;;vel fvery dense/here. moistt {glecial
1

2 LEE

Boring Completed 05/02/96

Tolal Depia = 138 f1,

Note: Boring was lﬁm’omd by backiling
with baniosite chips and 8 6-inch concrate
sesl

8t lor an explanstion ol subsurlsce conditions.

& Rafer tv “Sol Classilication Byslem and Koy~ Ogurs lor sxplanglion ol geaphics and symbols.

3. Minor lenses ol perchad walsr were encouniersd lrom 4.0 to 85 lamn

llllllltlll.ltll‘aal

'llllllllllllllllll!l!lllll"'l

Boring S-1

Figure A-2
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.

b

Boving Complated 05/07/86
Yotat Dapth « 5.0 ft.

20
Note: Bofiap wac absnsoned by backliling
wilh bantonile chipe and & &-inch soncrole
seal.

25

30

tolos: L Sirstigraphio contacls e based on fisld iMerpralsiions and sim sppeanimgte. Reler to Uw

tent lor an explanation of svbhsurlsce condifions.
2. Refer 1o "So¥ Classilication Sysiem and Key® ligwra {or sxpisasiion of graphics snd symbols.

3. Minor leasos of perched waler ware encounterad ftom 35 to 6.5 lsal

DN Eemenss Schwot Clairict (aduormece FIcHiVMICA butsperent Cluorug ACHn Ragort  MATERCTOMAMER\NTCA

S-2
SAMPLE DATA SOIL PROFILE
g g - § E Orlling Mathod: 314> D Hollow Stom Auger :
= 1 8 E o |
: § i 8 Ground Elevatian {fih .NA :
§ I 8
8 o|@ g
0 Boring starlad in base of suma st 35 I
- below ground surface
k
A M Dark gray. line lo magium SAND wilh sit
- : 203 occasiong! fine pravel sigh
— 5 ,:l] awl2ef 24 {EF potroleum odor (medium dansa. moist 1o
N : well (e
[ 13 Dack geoy-ton rgu. na SAKD o sardy
- 14 th gray-brown motting (denss 10
N : E 94| 00 1 vary dense/nerd, moist) igiaciel 10
A TSN Gray trown fo dark gray, sity, fine SAND
g0 4 s 1 [E with occssionsl coarse sand and fins -
5: 11 oravel (very dense, moisil {giaciel W)
’ ]
N 4 oea{ 2b %‘_—’ 0.0
66
w SRl =1 00

llllll L -]
lllll llllllllllllllllllllllllll l‘l.llll.llll]l
A P % WO N [ P LN I I N I B T

Boring S-2

™

Figure A-3
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SAMPLE DATA ‘ SOIL PROFILE

Drieing Methoo: 3:174° 1) Holow Siem Auger

Grousd Elevation (ftk NA

& intar
Ssmpler Typa
Blows/Foat
Ippm)
Graphie Symbot
USCS Bymbal

Baring atarted in bane of umg ol 40 1t
belew ground surisce

Gray-tan 1o dark grey, silly, fine SAND

with pecasionsl cosrss sand and fing

gravel; sight petrolsum odor in uppar two
Samplen: possitie (! to sbout 5 It bos very
densa, moisll [glecial (R

| | wo

10
3E 2 :—‘_’ 38

Bering Camplated 05/02/96
Tolsl Dapth « 110 &,

Note: Boring was abangoned by backiling
with bantonite ghips and a G-inch soncrele
saul

Noles: L Sitengraghic coatacts ars Based ca ligla ierpralsiions and are sppronimate, Reler (o ma
taxl for an explanatlon of ubsurince condilians.
2. Reler lo “Sm Classilicalisn Sysiem and Key" figurs tor explangtion ol graphes sng symbois.

'llli!lll'lilllllll

llllllllllllllllllllllllllllll

Il.lllllllll

Boring 8-3 Figure A-4




ECOVA Corporation Boring Number mw-~1 (P1)
“ - Soil Boring Log *Date Drilled 3/9/93
Client Edmonds School District Orilling Company Holt Drilling Coordinates N
- Site _Transportotion Cenler Boring Method HSA — 8-1/2" E
" Job Number 147 Total Depth 20° Ground Elevation
Field Geologist _ ami r Woter Depth Approximataly 8' _  Sheet _L_of 1 _
i . e |98 .~ )
20 ;*E{ r-4 co _‘ ~ Sample Description Graphic
1 S sl =
- —_ Asphalt — 4" ’9’/
" B I
B |P1-25000] 1.3
- B A R 7 CLAY {CL) stiff - grovelly, sondy, ton with iron
" 5 . ataining ' )
| —1 /
‘ | ] § PI1-2.5 '°°A 1.3 CLAY. (CL) stiff, gravelly, sandy, ton with iron
L —1 " e v staining, slight sheen
) 10 = Groundwater 9-10 ;

ol 3 br-125)s00 0.8 SAND (SC) ~ fine to medium grained. mindr gravel
Ii 18 J25-14; ond clay lenses, blue—gray, wet, iron stnining
{ 15 ‘
Slight sheen on wet soil from flights
as ougers ore roised during well installation
20 TO 20 Fest

Installed Monitoring Well

. N

AR AR RN AR

1992 ECOVA Corporclion

]

1147=4~001.0

73
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© 1992 ECOVA Corporotion

WELL COMPLETION MW-1

T vaar WL

ezrrzs sz

\§
D § G
i
§
)
0
1 4 FH—
E

A

B
<

TOP OF CASING ELEVAWION

BORING OEPTH .20 ¢1,
BORING DIAMETER __B.25 W.
weLL DEPTH.__ 20 fY.
welL sackuP 0.5 Fr

0 BuANKk IERVAL .0=3" rr.
BLANK mm:'lm.__.L_ [

DRILLING TIMES:
START
STANOBY or DOWN THAE:

FINISH

METHOD OF DECON. PRIOR TO DRILUNG; Stesm Cleaning

DEVELOPMENT
METHOO OF DEVELOPMENT: Pumped, bolled, ond surged
VIELD TME OATE
0730 0 0800 3/4/93

°

™

™
TURBIOITY ————— CLEAR —X— NOD. TRBIO
APTER z
DEVELOPMENT: S TURBID ————— TURBID
ODOR IN WATER 1 None
WATER GROUND SURFACE  ~o———ee STORAGE TANK
DISCHARGED STORM SEWERS ema——— TANK TRUCK
10: DRUMS —X . D/W Sep

OEPTH OF WATER AFTER DEVELOPMENT: 6.12' Below top of riser

MATERIALS USED

£ ScReen wiErvaL 2=20°_ rr.
SCREEN OIAMETER — 2 . IN. 10 ACKS of #0—~ SAND
weessor si2e.020  w. : :ms o £10-20 o
F MEN . SACKS of PREMIX CONCRETE
SEBIMENT TRAZ ) T GALLONS of CROUT USED
G ANNULAR SEAL Y FI. i Toos G
KATERIAL .. .CONCRETF <1 sacxs of SENTONNE
BUCKETS of BENTONITE PELLETS
M. BEMYONITE SEAL . 2__ FT. YANDS CEMENT = SAND VBED
( SANOPACH — 22 _ FT. ——cen  CENTRALIZERS ot BGS
wPE/see: — §10=20 :
+ BOTCM SEAL/PACK — . FT. Above Grade
MATERIAL: WELL COVER USED: ™ . rade
Othver
K waLcovr . 1 1. X Lot
L CONDUCTOR CASING ——__ FT. .
NOT TO SCALE
W42=A=001A




1992 ECOVA Corporation

ECOVA Corporgtion Boring Number _p-2
Soil Boring Log Dote Driled 3/9/93
Client Edmonds School District  Orilling Company Holt Drillin Coordinates _____ N
Site  _Tronsportolion Center Boring Method ~ _ HSA — 8-1/2" - £
Job Number 1147 Total Depth 20 Feet Ground Elevation
Field Geologisl __ Arni Waler Depth 9 _ Sheet _1_of 1 __
5.8
£< |18 2 .| 2ESTE Sample Dsscription Graphi
g5 |82 B 3|85 wduo" P ? ¢
oL |& mg z é’ g§e 3 Log
— Concrete — 8"
—] '#LPE-_-E'; wuj .5 Clay (CL) (stltﬂ. gravelly. sandy, blus—grey, iron /
— staining
5 /
] # p2-7.5100] 0.8 Clay (CL) . grovelly, sondy, blue—grey, iron /
] 7-5-8.01 : staining. minor emounts of ongular shale chips
0 .! slight sheen
! N - Groundwater 9.0° i
—_— $ 2-22.5100| NA Sand (SC)fine— to medium~groined, cloyey, grovelly, l d
0 25-1 blue~grey, 1° of orange mottiing (iron staining) A4 ]
— | 10 14 Feest Lol L
15 =
— Boring grouted with hole plug (granuter
_ bentonite — 6§ bogs) and water o the surfoce
20
1147-A-002.0
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1992 ECOVA Corpareti

ECOVA Corporation Boring Number _p—3 __
Soil Boring Log Date Drilled _3/0/93
Client Edmonds School Dislrict  Oriling Company Holtt Drilling Coordinates N
Site  Teansportgtion Cenler Boring Method  ___ HSA ~ 8-1/2" £
Job Number 1147 Total Depth 14 ' Ground Elevotion
Field Geologisl __ Asni r Water Depth 10" Sheet _1 _of. 1
— 9
£ 3 (2 gi G )::'gg El vl | oo™ Sample Description Grophic
L |& 2 Q | Lo
ak @l 8 § g>-& I
— Concrete — 8"
— % Pa-25{w| o8 Sond (SC), medium— to fine—grained, clayey, gravelly
— with root and plont fragments (poasible :
5 fill moteriat)
] §: ;g:g.#loo 0.8 Clay (CL), Sandy, grey with orange mottling
10 —] Y Groundwater 10.0'
: # 00 aa - Sond {SP), fine— to coqrse~groined, gravelly, wet
TD 14 Feet
15
8oring grouted with hole plug {gronular
bentonlte — 5 bags) ond woter to the surfoce
20
1147-A~003.0
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1992 ECOVA Cerporalion

P47

ECOVA Corporation
Soil Boring Log
Client Edmonds Schaol Disirict

Site Tronsportation Cenier

Drilling Company
Boring Method

Boring Number _p.&—
Date Drilled 3/9/93
Coaordinotes ______ N

—k,

Holt Drilling
HSA - 8-1/2"

Job Number 1147 Total Depth 9 Ground Elevation
Field Geologist i £ Water Depth 8 Sheet .1 _pf_1
R
el Kl [ . ,
a® Izd o] SIGS€El & o~ Sample Descriplion Graphic
v 125 E2| 8|65 8 N5 |Re Log
— Asphalt — 4"
— # ;2:334 'WJ 02 Sand (SC), fine— to medium—grained, siily, clayey, {|.
—_ o grey/green
5 -l
— Sand (SC), silty, clayey. grey—green
e PS-1.51%0 02 ¥ Groundwater 8.0°
] .5' — Sit (ML), very hord (50 blows/6") with gravel
10 - s D § Feat /|
Boring grouled with hole plug (gronular
] benlonite — 4 bags) ond water to the surfoce
15
20
—
]
1147~A=004.0



| | BB
- ECOVA Corporation Boring Number {_p-
B Soil Boring Log Oate Orilled
' Client Edmonds School District . Driiling Compony Holt Drllling , Coordinotes N
- site _Tronspartotion Center Boring Method HSA — 8-1/2" £
] Job Number 1147 Total Depth 19’ Ground Elevation
3 Field Geolagist j Water Depth N acountere Sheet _1_of 1.
- ol e
€T |3g 8 E5E Grophic]
=9 (28] & EEE & Sample Description op!
! 58 |37 5| {288 d |~ Log
2 x
'! — Asphalt — 4"
i ——— # {g‘_'}.g 100 0.2 Ciay (CL) (hard), gravelly, blue—green ///
1 5
i —_— Silt (ML), g;-l:vnlly. sondy, clayey, hard
. —_ an Lt
. = § ;g:;;&"”} 1o grey with orange mo- ng
] 10 ] Siit (ML), minor gravel, grey, hord, dry
! i 4 F%nz'.;'iso 1.3 ML very hard — S0 blows/4"
15 ,
Jz |
8 = 7#51.11'9130 o ML very hard — 50 blows/5"
— TD 19 Feet

20

Bore. hole grouled to the surfoce with hole plug
{gronulor bentonite — 8 bags and woter to the surface)

L]

L]

1892 ECOVA Corporalios

L

HWe7-A-004.0
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APPENDIX C
REPORT LIMITATIONS AND GUIDELINES FOR USE!

This appendix provides information to help you manage your risks with respect to the use of this report.

Geotechnical Services Are Performed for Specific Purposes, Persons and Projects

This report has been prepared for the exclusive use of the Wolff Enterprises Il, LLC. This report is not
intended for use by others, and the information contained herein is not applicable to other sites.

GeoEngineers structures our services to meet the specific needs of our clients. For example, a geotechnical
or geologic study conducted for a civil engineer or architect may not fulfill the needs of a construction
contractor or even another civil engineer or architect that are involved in the same project. Because each
geotechnical or geologic study is unique, each geotechnical engineering or geologic report is unique,
prepared solely for the specific client and project site. Our report is prepared for the exclusive use of our
Client. No other party may rely on the product of our services unless we agree in advance to such reliance
in writing. This is to provide our firm with reasonable protection against open-ended liability claims by third
parties with whom there would otherwise be no contractual limits to their actions. Within the limitations of
scope, schedule and budget, our services have been executed in accordance with our Agreement with the
Client and generally accepted geotechnical practices in this area at the time this report was prepared. This
report should not be applied for any purpose or project except the one originally contemplated.

A Geotechnical Engineering or Geologic Report Is Based on a Unique Set of Project-specific
Factors

This report has been prepared for the 2927 Alderwood Mall Blvd project in Lynnwood, Washington.
GeoEngineers considered a number of unique, project-specific factors when establishing the scope of
services for this project and report. Unless GeoEngineers specifically indicates otherwise, do not rely on
this report if it was:

m not prepared for you,

m not prepared for your project,

m not prepared for the specific site explored, or

m completed before important project changes were made.
For example, changes that can affect the applicability of this report include those that affect:

m the function of the proposed structure;
m elevation, configuration, location, orientation or weight of the proposed structure;
B composition of the design team; or

B project ownership.

1 Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org .
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If important changes are made after the date of this report, GeoEngineers should be given the opportunity
to review our interpretations and recommendations and provide written modifications or confirmation, as
appropriate.

Subsurface Conditions Can Change

This geotechnical or geologic report is based on conditions that existed at the time the study was performed.
The findings and conclusions of this report may be affected by the passage of time, by manmade events
such as construction on or adjacent to the site, or by natural events such as floods, earthquakes, slope
instability or groundwater fluctuations. Always contact GeoEngineers before applying a report to determine
if it remains applicable.

Most Geotechnical and Geologic Findings Are Professional Opinions

Our interpretations of subsurface conditions are based on field observations from widely spaced sampling
locations at the site. Site exploration identifies subsurface conditions only at those points where subsurface
tests are conducted or samples are taken. GeoEngineers reviewed field and laboratory data and then
applied our professional judgment to render an opinion about subsurface conditions throughout the site.
Actual subsurface conditions may differ, sometimes significantly, from those indicated in this report. Our
report, conclusions and interpretations should not be construed as a warranty of the subsurface conditions.

Geotechnical Engineering Report Recommendations Are Not Final

Do not over-rely on the preliminary construction recommendations included in this report. These
recommendations are not final, because they were developed principally from GeoEngineers’ professional
judgment and opinion. GeoEngineers’ recommendations can be finalized only by observing actual
subsurface conditions revealed during construction. GeoEngineers cannot assume responsibility or liability
for this report's recommendations if we do not perform construction observation.

Sufficient monitoring, testing and consultation by GeoEngineers should be provided during construction to
confirm that the conditions encountered are consistent with those indicated by the explorations, to provide
recommendations for design changes should the conditions revealed during the work differ from those
anticipated, and to evaluate whether or not earthwork activities are completed in accordance with our
recommendations. Retaining GeoEngineers for construction observation for this project is the most
effective method of managing the risks associated with unanticipated conditions.

A Geotechnical Engineering or Geologic Report Could Be Subject to Misinterpretation

Misinterpretation of this report by other design team members can result in costly problems. You could
lower that risk by having GeoEngineers confer with appropriate members of the design team after
submitting the report. Also retain GeoEngineers to review pertinent elements of the design team's plans
and specifications. Contractors can also misinterpret a geotechnical engineering or geologic report. Reduce
that risk by having GeoEngineers participate in pre-bid and preconstruction conferences, and by providing
construction observation.

GEOENGINEERS /J January 5,2018 | Page C-2
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Do Not Redraw the Exploration Logs

Geotechnical engineers and geologists prepare final boring and testing logs based upon their interpretation
of field logs and laboratory data. To prevent errors or omissions, the logs included in a geotechnical
engineering or geologic report should never be redrawn for inclusion in architectural or other design
drawings. Only photographic or electronic reproduction is acceptable, but recognize that separating logs
from the report can elevate risk.

Give Contractors a Complete Report and Guidance

Some owners and design professionals believe they can make contractors liable for unanticipated
subsurface conditions by limiting what they provide for bid preparation. To help prevent costly problems,
give contractors the complete geotechnical engineering or geologic report, but preface it with a
clearly written letter of transmittal. In that letter, advise contractors that the report was not prepared for
purposes of bid development and that the report's accuracy is limited; encourage them to confer with
GeoEngineers and/or to conduct additional study to obtain the specific types of information they need or
prefer. A pre-bid conference can also be valuable. Be sure contractors have sufficient time to perform
additional study. Only then might an owner be in a position to give contractors the best information
available, while requiring them to at least share the financial responsibilities stemming from unanticipated
conditions. Further, a contingency for unanticipated conditions should be included in your project budget
and schedule.

Contractors Are Responsible for Site Safety on Their Own Construction Projects

Our geotechnical recommendations are not intended to direct the contractor’s procedures, methods,
schedule or management of the work site. The contractor is solely responsible for job site safety and for
managing construction operations to minimize risks to on-site personnel and to adjacent properties.

Read These Provisions Closely

Some clients, design professionals and contractors may not recognize that the geoscience practices
(geotechnical engineering or geology) are far less exact than other engineering and natural science
disciplines. This lack of understanding can create unrealistic expectations that could lead to
disappointments, claims and disputes. GeoEngineers includes these explanatory “limitations” provisions in
our reports to help reduce such risks. Please confer with GeoEngineers if you are unclear how these “Report
Limitations and Guidelines for Use” apply to your project or site.

Geotechnical, Geologic and Environmental Reports Should Not Be Interchanged

The equipment, techniques and personnel used to perform an environmental study differ significantly from
those used to perform a geotechnical or geologic study and vice versa. For that reason, a geotechnical
engineering or geologic report does not usually relate any environmental findings, conclusions or
recommendations; e.g., about the likelihood of encountering underground storage tanks or regulated
contaminants. Similarly, environmental reports are not used to address geotechnical or geologic concerns
regarding a specific project.
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Biological Pollutants

GeoEngineers’ Scope of Work specifically excludes the investigation, detection, prevention or assessment
of the presence of Biological Pollutants. Accordingly, this report does not include any interpretations,
recommendations, findings, or conclusions regarding the detecting, assessing, preventing or abating of
Biological Pollutants and no conclusions or inferences should be drawn regarding Biological Pollutants, as
they may relate to this project. The term “Biological Pollutants” includes, but is not limited to, molds, fungi,
spores, bacteria, and viruses, and/or any of their byproducts.

If Client desires these specialized services, they should be obtained from a consultant who offers services
in this specialized field.
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Have we delivered World Class Client Service?
Please let us know by visiting www.geoengineers.com/feedback.
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