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Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfil! the needs of a construction contractor or even anather
civil engineer. Because each geotechnical engineering study is unique, each
geotechnical engineering report is unique, prepared sofely for the client. No
one except you should refy on your geotechnical engineering report without
first conferring with the geotechnical engineer who prepared it. And no one
— not even you — should apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do not rely on an executive summary.
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on

A Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors include; the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, its size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
such as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:

= ot prepared for you,

not prepared for your project,

not prepared for the specific site explored, or

completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

engineering report include those that affect:

* the function of the proposed structure, as when it's changed from a
parking garage to an office building, or from a light industrial pfant
to a refrigerated warehouse,

e

Important Information Ahout Your
Geotechnical Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and aisputes.

The following information is provided to help you manage your risks.

¢ elevation, configuration, location, orientation, or weight of the
proposed structure,

® composition of the design team, or

° project ownership.

As a general rule, always inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact.
Geotechnical engineers cannot accept responsibility or liability for problems
that occur because their reports do not consider developments of which
they were not informed.

Subsurface Conditions Can Change

A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do not rely on a geotechnical engineer-
ing report whose adequacy may have been affected by: the passage of
time; by man-made events, such as construction on or adjacent to the site;
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Always contact the geotechnical engineer before applying the report
to determine if it is still reliable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion about subsurface conditions throughout the
site. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are Aot Final

Do not overrely on the construction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engineers can finalize their recommendations only by observing actual
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subsurface conditions revealed during construction. The geotechnical
engineer who develaped your report cannot assume responsibility or
liability for the report's recommendations if that engineer does not perform
construction observation.

A Geotechnical Engineering Report Is Subject to
Misinterpretation

Other design team members' misinterpretation of geotechnical engineering
reports has resulted in costly problems. Lower that risk by having your geo-
technical engineer confer with appropriate members of the design team after
submitting the report. Also retain your geotechnical engineer to review perti-
nent elements of the design team's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and preconstruction
conferences, and by providing construction observation.

Do Not Redraw the Engineer's Logs

Geotechnical engineers 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 enginegring 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 efevate risk.

Give Gontractors a Complete Report and
Guidance

Some owners and design professionals mistakenly believe they can make
contractors liable for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help prevent costly problems, give can-
tractors the complete geotechnical engineering report, buf 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 the geotechnical
engineer who prepared the report (a modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer. A prebid conference can also be valuable. Be sure contrac-
fors have sufficient time to perform additional study. Only then might you
be in a position to give contractors the best information available to you,
while requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions.

Read Responsihility Provisions Closely

Some clients, design professionals, and contractors do not recognize that
geotechnical engineering is far less exact than other engineering disci-
plines. This lack of understanding has created unrealistic expectations that
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have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly include a variety of
explanatory provisions in their reports. Sometimes labeled “limitations"
many of these provisions indicate where geotechnical engineers’ responsi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Read these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perfarm a geoenviron-
mental study differ significantly from those used to perform a geotechnical
study. For that reason, a geotechnical engineering report does not usuatly
relate any geoenvironmental findings, conclusions, or recommendations;
e.q., about the likelihood of encountering underground storage tanks or
regulated contaminants. Unanticipated environmental problems have led
to numerous project failures. If you have not yet obtained your own geoen-
vironmental information, ask your geotechnical consultant for risk man-
agement quidance. Do nof rely on an environmentai report prepared for
someone else.

Obtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construction,
operation, and maintenance to prevent significant amounts of mold from
growing on indoor surfaces. To be effective, all such strategies should be
devised for the express purpose of mold prevention, integrated into a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consultant. Because just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiltration, and similar issues may have been
addressed as part of the geotechnical engineering study whose findings
are conveyed ir-this report, the geotechnical engineer in charge of this
project is not a mold prevention consultant; nene of the services per-
formed in connection with the geotechnical engineer’s study
were designed or conducied for the purpose of mold preven-
tion. Proper implementation of the recommendations conveyed
in this report will not of itself he sufficient to prevent mold from
growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechncial
Engineer for Additional Assistance

Membership in ASFE/The Best People on Earth exposes geotechnical
engineers fo a wide array of risk management techniques that can be of
genuine benefit for everyone involved with a construction project. Confer
with you ASFE-member geotechnical engineer for more information.

A

ASFE

The Best Foople an Earth

8811 Colesville Road/Suite G106, Silver Spring, MD 20910

Telephone: 301/565-2733
e-mail: info@asfe.org

Facsimile: 301/589-2017
www.asfe.org

Copyright 2004 by ASFE, Inc. Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly prohibited, except with ASFE's
specific written permission. Excerpting, quoting, or otfierwise extracting wording from this document is permitted only with the express written permission of ASFE, and only for
purposes of scholarly research or book review. Only members of ASFE may use this document as a complement to or as an element of a geotechnical engineering report. Any other
firm, individual, or other entity that so uses this document without being an ASFE member could be committing negligent or intentional (fraudulent) misrepresentation,
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LBG 38, LLC
1040 West Georgia Street, Suite 800
Vancouver, British Columbia, Canada VG6E4HI

Attention: Mr. Tim Timmons
Dear Mr. Timmons:

Earth Solutions NW, LLC (ESNW) is pleased to present this report titled “Geotechnical
Engineering Study, Proposed Soundview Technology Center, 36" Avenue West, Everett,
Washington”. Based on conditions encountered at the test sites explored by ESNW and review
of previous subsurface explorations by others, subsurface conditions throughout the proposed
development area of the site are comprised primarily of dense to very dense glacial till deposits.
The planned development will include four concrete tilt-up warehouse buildings, paved parking
areas, and associated infrastructure improvements.

In our opinion, the proposed development is feasible from a geotechnical standpoint.
Recommendations for earthwork, site preparation, retaining walls, foundations, pavement
sections, and other pertinent development aspects are provided in this study.

The opportunity to be of service to you is appreciated. If you have questions regarding the
content of this geotechnical engineering study, please call.

Sincerely,

EARTH SOLUTIONS NW, LLC
)
_fm{ l ’Vu L@‘Hﬂ.,_.l 49)

{
Brett

. Priebe, E.I.T'ij
Staff Engineer

e
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1805 - 136th Place N.E., Suite 201 * Bellevue, WA 98005 ® (425) 449-4704 ® FAX (425) 449-4711
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GEOTECHNICAL ENGINEERING STUDY
PROPOSED SOUNDVIEW
TECHNOLOGY CENTER
36" AVENUE WEST
EVERETT, WASHINGTON

ES-4011.05

INTRODUCTION

General

This geotechnical engineering study was prepared for the proposed light industrial development
to be constructed at the north end of 36" Avenue West in Everett, Washington (See Vicinity
Map — Plate 1). The purpose of this study was to provide geotechnical recommendations for
the proposed development. Our scope of services for completing this geotechnical engineering
study included the following:

e Characterization of the soil and groundwater conditions throughout the development
areas of the site based on conditions encountered at boring and test pit locations;

* Review of current plans with respect to the planned site layout and grading activities;

e Preparation of this geotechnical engineering study with recommendations for building
foundations, earthwork, retaining wall design parameters, pavements, and other
pertinent geotechnical recommendations.

The following documents were reviewed as part of the preparation of this geotechnical
engineering study:

e Associated Earth Sciences, Inc., Geotechnical Report, dated March 31, 2000;

e Earth Solutions NW, LLC, Stability Assessment, ES-4011, dated October 6, 2015;
e Civil Drawings provided by Navix;

e City of Everett Municipal Code, Chapter 19;

e City of Everett Critical Area Maps;

e Coastal Zone Atlas of Washington (Snohomish County), Volume 5, dated 1979;

e Online Web Soil Survey (WSS) resource provided by the United States Department of
Agriculture (USDA), Natural Resources Conservation Service, and;

e The Geologic Map of the Mukilteo Quadrangle, Washington, prepared by James P.
Minard, 1982.

Earth Solutions NW, LLC
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Project Description

We understand construction of a light industrial technology center is planned for the subject
property. The proposed development will include four concrete tilt-up buildings, paved parking
areas, and associated infrastructure improvements. Grading activities will involve cuts and fills
on the order of roughly 20 to 40 feet (or more in some areas) to establish design grades.
Stormwater will be conveyed to a series of detention vault structures that will be founded on
dense native soil deposits. The stormwater vaults will incorporate control structures that
release into armored spillways within the natural drainage courses surrounding the property.

The proposed buildings will likely consist of concrete tilt-up panel construction supported on
conventional foundations. Based on our experience with similar developments, we anticipate
wall loads on the order of 2 to 4 kips per lineal foot. Column loads are anticipated to range from
100 to 150 kips. Slab-on-grade loading will likely be on the order of 250 to 350 pounds per
square foot (psf). Retaining wall construction will likely incorporate mechanically stabilized
earth (MSE) structures and rockeries.

If the above design assumptions are incorrect or change, ESNW should be contacted to review
the recommendations in this report. ESNW should review the final design to confirm that our
geotechnical recommendations have been incorporated into the final design.

SITE CONDITIONS

Surface

The subject property is located on the north end of the upland plateau south of Possession
Sound in Everett, Washington. The property consists of a single tax parcel (Snohomish County
Parcel No. 28040300200100) totaling approximately 39.48 acres. The approximate locations of
the subject property is depicted on the Vicinity Map (Plate 1). The site is accessed from the
north end of 36" Avenue West. The subject site is bordered on the west by a steep, north-
trending drainage ravine identified as Japanese Gulch; at the base of this ravine there is a
railroad system. The northern margin of the property borders a moderately steep, northward-
facing slope. Existing residential developments are located north of the subject site at the base
of the steep slope on the north property line and along the north half of the east property line.
The rest of the east property is bordered to by 36™ Avenue West and undeveloped areas. An
undeveloped property is located on the south margin. Topographically, the upland portion of
the site is characterized by gentle to moderate, north-to-northwest facing slopes with overall
gradients of about 20 to 30 percent. Slope gradients in excess of 40 percent are located along
west and north areas of the site. Elevation change on the subject site is on the order of 150
feet.

The property is currently undeveloped. Vegetation consist of a mixture of medium to large
deciduous and evergreen trees with moderate to dense underbrush. The steep slopes located
in the west and north areas of the site are heavily vegetated with no signs of landslide activity
based on reconnaissance performed in 2014, 2015, and 2016.

Earth Solutions NW, LLC
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Subsurface

An ESNW representative was onsite July 31, 2015 and April 18 and 19, 2016 to observe, log,
and sample soils at seven test pit locations and five boring locations advanced at accessible
areas of the site. The borings and test pits were advanced to a maximum exploration depth of
51.5 feet below existing grades. Soil samples collected at the boring locations were evaluated
in the field and laboratory for the purposes of characterizing and classifying the site soils.
Please refer to the boring and test pit logs provided in Appendix A and laboratory sieve analysis
in Appendix B for a more detailed description of the subsurface conditions. Additional
subsurface data was provided in the referenced geotechnical report prepared by Associated
Earth Sciences, Inc. (AESI) and are provided in Appendix A. The subsurface explorations were
conducted by Hart-Crowser in December 1988 and AESI in March 2000. The approximate
boring and test pit locations for all test sites are illustrated on the Boring and Test Pit Location
Plan (Plate 2).

Topsoil

Topsoil was encountered generally within the upper 4 to 14 inches below existing grades at the
test pit locations. The topsoil was characterized by dark brown color, the presence of fine
organic material, and small root intrusions. Based on our field observations, we estimate
topsoil will be encountered with an average thickness of 10 to 12 inches across the site, deeper
pockets of topsoil, however, may be locally present. Topsoil is considered unsuitable for direct
foundation support, or for use as structural fill. However, the topsoil is suitable for use in
landscaping areas, if desired. During the initial stages of site work, the geotechnical engineer
should discuss the required level of stripping with the owner and contractor based on final
grading plans. Overstripping of the site is unnecessary and should be avoided.

Native Soil

The native soils encountered at the boring and test pit locations consisted primarily of medium
dense to very dense silty sand with variable gravel content (USCS: SM) and dense to very
dense sandy silts (ML). Poorly graded sand with silt (SP-SM) was encountered at one boring
locations (B-2) at a depth of approximately 50 feet below existing grades.

Native soils reported in the referenced AESI report consisted primarily of medium dense to very
dense sandy silts and silty sands with variable gravel contents which is consistent with soils
encountered at ESNW test pit and boring locations.

Geologic Setting

The referenced geologic map resource identifies Vashon glacial till (Qvt) across the majority of
the subject site and surrounding areas. As reported on the geologic map resource, glacial {ill
typically consists of a nonsorted mixture of variable amounts of clay, silt, sand, pebbles,
cobbles, and boulders, and is commonly referred to as “hardpan”. Throughout the descending
slopes areas to the north and west, Advance outwash (Qva) is identified with localized
exposures of undivided till (Qtu).

Earth Solutions NW, LLC
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In addition, the referenced WSS resource identifies Alderwood-Everett gravelly sandy loam with
slopes of 25 to 70 percent across the majority of the site and surrounding areas; Alderwood
gravelly sandy loam with slopes of 0 to 8 percent are identified in the southeast area of the site
and Alderwood gravelly sandy loam with slopes 15 to 30 percent are identified in the northwest
area of the site. Based on our field observations and reported subsurface data, native soils on
the subject site are generally consistent with the geologic setting outlined in this section.

Groundwater

Groundwater seepage was encountered at a depth of 29 feet below existing grades at one
boring location (B-1) during our subsurface exploration completed on April 18, 2016.
Groundwater was not encountered during our subsurface exploration completed in July 2015;
however, light to moderate (perched) groundwater seepage was reported in the referenced
AESI report at depths of one to six feet below existing grades. Subsurface exploration was
completed in March 2000 and December 1988 for the AESI report.

Our interpretation of the reported groundwater seepage is that of a perched condition atop the
relatively impermeable glacial till. Groundwater seepage is common within glacial till, and is
typically observed at the contact with the dense to very dense, unweathered deposits. It should
be noted that groundwater elevations fluctuate depending on many factors, including
precipitation duration and intensity, the time of year, and soil conditions. In general,
groundwater levels are generally higher during the wetter, winter months. With respect to the
proposed development activities, locally perched seepage zones should be expected in
underground utility and general site excavations, but flow volumes are expected to be relatively
light.

Geologically Hazardous Areas

As part of this study, the site and proposed development areas were evaluated for the presence
of geologically hazardous areas. As part of our evaluation, Chapter 19 of the Everett Municipal
Code (EMC) was reviewed as well as critical area maps provided by the City of Everett.
Erosion Hazard
According to EMC 19.37.080(A)(3), erosion hazard areas are defined as the following:
e “High or very high” risk of erosion:
o Those areas defined as high to very high/severe risk of erosion in the Dames and
Moore Methodology for the Inventory, Classification and Designation of

Geologically Hazardous Areas, City of Everett, Washington, July 1, 1991;

o Areas including slopes of 25 to 40 percent in Qva or Qal geologic units, and
slopes greater than 40 percent in other (not Qva or Qal) geologic units, and;

o Areas including slopes greater than 40 percent in Qva and Qal geologic units.
Earth Solutions NW, LLC
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e “Medium’ risk of erosion;

o Those areas defined as medium risk or erosion in the Dames and Moore
Methodology for the Inventory, Classification and Designation of Geologically
Hazardous Areas, City of Everett, Washington, July 1, 1991, when they contain
debris and mud flows, gullying or rifling, immature vegetation, or no vegetation,
and;

o Slopes of 25 to 40 percent in other (not Qva or Qal) geologic units.

Based on the referenced critical areas maps and our field observations, areas meeting these
criteria are located mostly in the southwest area of the site and along the west and north
margins of the property.

It should be noted that based on our investigation and site reconnaissance, areas of
widespread severe erosion were not present. In any case, erosion is a process that can be
managed. In this respect, provided appropriate temporary erosion and sediment control
(TESC) measures are incorporated into final designs, erosion potential can be adequately
mitigated during construction. Based on our experience with similar projects in similar settings,
the permanent landscaping and drainage control measures will adequately mitigate the
potential for erosion with respect to the proposed final development. Site-specific TESC
measures should be prepared by the project civil engineer within the submittal plan set.

ESNW should review the final TESC plans prior to construction to see that appropriate means
of controlling off-site sedimentation are implemented and to provide supplemental
recommendations, as necessary.

Landslide Hazard
According to EMC 19.37.080(A)(1), landslide hazard areas are defined as the following:

e Those areas defined as high and very high/severe risk of landslide hazard in the Dames
and Moore Methodology for the Inventory, Classification and Designation of Geologically
Hazardous Areas, City of Everett, Washington: July 1, 1991:

o Very high/severe: slopes greater than fifteen percent in the Qtb, Qw, and Qls
geologic units; and slopes greater than fifteen percent with uncontrolled fill.

o High: slopes greater than forty percent in all other geologic units (not Qtb, Qw,
and Qls or uncontrolled fill).

Earth Solutions NW, LLC
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Those areas defined as medium risk of landslide hazard in the Dames and Moore
Methodology for Inventory, Classification and Designation of Geologically Hazardous
Areas, City of Everett, Washington: July 1, 1991, when combined with springs or seeps,
immature vegetation, and/or no vegetation:

o Slopes less than fifteen percent for Qtb, Qw, and Qls geologic units and
uncontrolled fill.

o Slopes of twenty-five percent to forty percent in all other geologic units.
Any area with all three of the following characteristics:
o Slopes greater than fifteen percent; and

o Hillsides intersecting geologic contacts with a relatively permeable sediment
overlying a relatively impermeable sediment or bedrock; and

o Springs, groundwater seepage, or saturated soils.

Any area which has shown movement during the Holocene epoch (from ten thousand
years ago to the present) or which is underlain or covered by mass wastage debris of
that epoch.

Any area potentially unstable as a result of rapid stream incision, stream bank erosion or
undercutting by wave action.

Areas of historic failures, including areas of unstable, old and recent landslides or
landslide debris within a head scarp, and areas exhibiting geomorphological features
indicative of past slope failure, such as hummocky ground, slumps, earthflows,
mudflows, etc.

Any area with a slope of forty percent or steeper and with a vertical relief of fifteen or
more feet, except those manmade slopes created under the design and inspection of a
geotechnical professional, or slopes composed of consolidated rock.

Areas that are at risk of landslide due to high seismic hazard.

Areas that are at risk of landslides or mass movement due to severe erosion hazards.

With respect to the subject site, the areas meeting the definition of a “medium to high” landslide
hazard (15 to 40 percent or greater slopes) are located mostly in the southwest corner and
along the west and north margins of the site. It should be noted, during our fieldwork and
reconnaissance of the surrounding slope areas, we did not observe signs of deep seated slope
instability. Dense and competent till soils are prevalent throughout the upland and surrounding
slope areas of the site.

Earth Solutions NW, LLC
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Mass grading activities will involve fills on the order of roughly 20 to 40 feet to establish design
grades near areas characterized as a landslide hazard. Based on review of the preliminary site
plan, slopes to be constructed on the north margin of the proposed development are expected
to be sloped no steeper than three horizontal to one vertical (3H:1V); the base of the slope is
expected to be setback 25 feet from the north property line. Slopes to be constructed on the
west and other surrounding areas of the proposed development are expected to be sloped no
steeper than 2 horizontal to one vertical (2H:1V). A stormwater detention vault will be
constructed on the north area of the site but, to the east of an existing ravine located in the
northwest area. During construction of the detention vault, an ESNW representative should
observe the slopes of the excavation and surrounding areas for signs of instability and landslide
potential. During our subsurface exploration, native soils observed at test pit locations near the
areas of the site designated as landslide hazards consisted of medium dense to dense silty
sand with gravel (SM) generally in the upper three to seven feet below existing grades
underlain by very dense “unweathered” glacial till. These soils generally do not exhibit
excessive instability.

Per EMC 19.37.080(C) (Permitted Alterations), alterations within designated landslide hazard
areas can only occur if the planned development will not create a hazard to the site and
surrounding properties. Based on our review and investigation, it is our opinion that stability will
be maintained and the potential for a landslide should be characterized as low provided our
geotechnical recommendations are incorporated into final design.

In addition, ESNW prepared a Stability Assessment Letter, dated October 6, 2015, relating to
the proposed stormwater detention vaults located on the north margin of the subject property.
Slope stability analysis was completed as part of an overall evaluation for the proposed
detention vaults in the referenced letter demonstrating acceptable stability for the static and
seismic conditions is satisfied.

Minimal Risk Statement

Based on our understanding of the proposed development, in our opinion the proposed
development will not increase the potential for soil movement, and the risk of damage to the
proposed development or adjacent properties from soil movement will be minimal. This
estimate does not cover unforeseen or changed conditions.

DISCUSSION AND RECOMMENDATIONS

General

Based on the results of our study, construction of the proposed light industrial development is
feasible from a geotechnical standpoint. The primary geotechnical considerations associated
with the proposed development include structural fill placement and compaction, pavement and
foundation subgrade preparation, and underground utility and vault installations.

Earth Solutions NW, LLC
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In our opinion, the proposed structures can be constructed on conventional foundations bearing
on competent native soil, recompacted native soil, or new structural fill. Suitable onsite soils
can generally be considered for use as structural fill provided the soil moisture content is at or
near its optimum level at the time of placement and compaction. Recommendations for site
preparation, structural fill placement, retaining wall design, foundations, and other pertinent
geotechnical recommendations are provided in the following sections of this study.

This geotechnical engineering study has been prepared for the exclusive use of LBG 38, LLC
and their representatives. No warranty, expressed or implied, is made. This study has been
prepared in a manner consistent with the level of care and skill ordinarily exercised by other
members of the profession currently practicing under similar conditions in this area.

Site Preparation and Earthwork

Initial site preparation activities will consist of installing temporary erosion control measures,
establishing grading limits, performing site clearing and site stripping (as necessary).
Subsequent earthwork procedures will involve mass grading and related infrastructure
improvements.

Temporary Erosion Control

During construction, surface water runoff must be controlled around the site perimeter and
topographically lower margins of the site. In general, erosion control measures for the site
should incorporate silt fencing, drainage swales, temporary ponds, and plastic sheeting to cover
stockpiles, as necessary. Additionally, exposed earth surfaces should be protected during
construction to help reduce the potential for erosion and off-site sediment transport.
Construction entrances should consist of quarry spalls underlain by non-woven filter fabric.
Quarry spall thickness will depend on subgrade stability at the entrance, but should typically be
at least 6 inches. The temporary erosion control elements specified on the approved plans and
applicable state and county stormwater permits should be implemented, as necessary, prior to
grading activities.

Stripping

Topsoil was encountered generally within the upper 4 to 14 inches of existing grades at the test
pit locations. We estimate topsoil will be encountered with an average thickness of 10 to 12
inches (locally deeper areas, however, may be encountered). ESNW should be retained to
observe site stripping activities at the time of construction so as to thoroughly assess the
degree of required stripping. Over-stripping should be avoided as it is unnecessary and may
result in increased project development costs. Topsoil and organic-rich soil is neither suitable
for foundation support nor for use as structural fill. Topsoil and organic-rich soil may be used in
non-structural areas, if desired.

Earth Solutions NW, LLC
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In-situ and Imported Soils

The moisture sensitivity of the on-site soils is characterized as moderate. Successful use of
native soils as structural fill will largely be dictated by the moisture contents at the time of
placement and compaction. At the time of our investigation, in-situ moistures at-depth were
generally near the optimum level.

In general, on-site soils that are at (or slightly above) the optimum moisture content at the time
of placement and compaction may be used as structural fill. Conversely, soil that is found to be
dry at the time of installation will likely require moisture conditioning (typically achieved through
the application of water) prior to soil compaction. Soil encountered during site excavations that
is excessively over the optimum moisture content will likewise require moisture conditioning
(typically achieved through soil aeration) prior to placement and compaction. It should be
emphasized native material should never be placed and compacted dry of the optimum
moisture content, especially in site utility trench applications. If the on-site soils cannot be
successfully compacted, the use of an imported soil may be necessary.

Imported soil intended for use as structural fill should consist of a well-graded, granular soil with
a moisture content that is at or slightly above the optimum level. During wet weather
conditions, imported soil intended for use as structural fill should consist of a well-graded,
granular soil with a fines content of 5 percent or less (where the fines content is defined as the
percent passing the Number 200 sieve, based on the minus three-quarter-inch fraction).

Structural Fill

Structural fill is defined as compacted soil placed in foundation, slab-on-grade, and roadway
areas. Fill placed to construct permanent slopes and throughout retaining wall and utility trench
backfill areas is also considered structural fill. Soils placed in structural areas should be placed
in loose lifts of 12 inches or less and compacted to a relative compaction of 90 percent, based
on the laboratory maximum dry density as determined by the Modified Proctor Method (ASTM
D1557). Soil placed in the upper 12 inches of slab-on-grade, utility trench, and pavement areas
should be compacted to a relative compaction of at least 95 percent. Additionally, more
stringent compaction specifications may be required for utility trench backfill zones depending
on the responsible utility district or jurisdiction.

Foundations

In our opinion, the proposed development may be constructed on conventional continuous and
spread footing foundations bearing on competent native soil, recompacted native soil, or new
structural fill. Where loose or unsuitable soils are exposed at subgrade elevations, the soil
should be compacted to structural fill specifications or overexcavated further as recommended
by the geotechnical engineer and replaced with a suitable granular structural fill material.

Earth Solutions NW, LLC
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Assuming the foundations will be supported as described above, the following parameters
should be used for design:

¢ Allowable soil bearing capacity 3,000 psf*
e Coefficient of friction 0.40
e Passive earth pressure 300 pcf (equivalent fluid)**

* ESNW can reevaluate the recommended allowable soil bearing capacity if heavy
column loading (associated with post-tensioned slab construction) is anticipated.

** Assumes foundations backfilled with structural fill or poured near against competent
soils.

For short-term wind and seismic loading conditions, a one-third increase in the allowable soil
bearing capacity can be assumed. A factor-of-safety of 1.5 has been applied to the friction and
passive resistance values.

With structural loading as expected, total static settlement in the range of one inch is
anticipated, with differential settlement of about one-half inch or less over a typical column bay
spacing. The majority of the static settlements should occur during construction, as dead loads
are applied.

Slab-on-Grade Floors

Slab-on-grade floors for the proposed structures should be supported on a well-compacted, firm
and unyielding subgrade. Unstable or yielding areas of the subgrade should be recompacted,
or overexcavated and replaced with suitable structural fill, prior to construction of the slab. A
capillary break consisting of a minimum of four inches of free-draining crushed rock or gravel
should be placed below the slab. The free-draining crushed rock or gravel should have a fines
content of 5 percent or less (where the fines content is defined as the percent passing the
Number 200 sieve, based on the minus three-quarter-inch fraction). In areas where slab
moisture is undesirable, installation of a vapor barrier below the slab should be considered. If a
vapor barrier is to be utilized, it should be a material specifically designed for use as a vapor
barrier and should be installed in accordance with the specifications of the manufacturer.

Retaining Walls

Conventional concrete retaining walls for the project will likely consist of building foundation
walls and exterior site retaining walls. Retaining walls must be designed to resist earth
pressures and applicable surcharge loads. The following parameters should be used for
concrete retaining and foundation wall design:

Earth Solutions NW, LLC
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o Active earth pressure (yielding wall) 35 pcf (equivalent fluid / granular fill)

o At-rest earth pressure (restrained wall) 55 pcf

e Traffic surcharge (passenger vehicles) 70 psf (rectangular distribution)

e Passive earth pressure 300 pcf (equivalent fluid)

¢ Allowable soil bearing capacity 3,000 psf

o Coefficient of friction 0.40

o Lateral seismic surcharge* 6H (Where H equals wall height in feet)

* For walls at least six feet in height

Additional surcharge loading from foundations, sloped backfill, or other loads should be
included in the retaining wall design, where applicable. Drainage should be provided behind
retaining walls such that hydrostatic pressures do not develop. If drainage is not provided,
hydrostatic pressures should be included in the wall design. The geotechnical engineer should
review retaining wall designs to confirm that appropriate earth pressures values have been
incorporated into the design and to provide additional recommendations.

Concrete retaining walls should be backfilled with free-draining material that extends along the
height of the wall, and a distance of at least 18 inches behind the wall. The upper one foot of
the wall backfill can consist of a less permeable soil, if desired. A perforated drainpipe should
be placed along the base of the wall and connected to an approved discharge location. A
typical retaining wall drainage detail is provided on Plate 6 of this study.

Mechanically Stabilized Earth (MSE) Walls and Rockeries

MSE walks will be utilized throughout the site as part of the overall final grading plan.
Rockeries throughout cut areas of the site may also be utilized. ESNW has prepared wall
design recommendations and details for the MSE and rockery wall construction under a
separate cover.

Excavations and Slopes

The Federal Occupation Safety and Health Administration (OSHA) and the Washington
Industrial Safety and Health Act (WISHA) provide soil classification in terms of temporary slope
inclinations. Soils that exhibit higher strength parameters are allowed steeper temporary slope
inclinations than soils that exhibit lower strength parameters.

Earth Solutions NW, LLC
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Based on the soil conditions encountered at the test site locations, weathered glacial till, and
any area where groundwater seepage is exposed would be classified as Type C by OSHA and
WISHA. Temporary slopes over four feet in height in Type C soils must be sloped no steeper
than one-and-one-half horizontal to one vertical (1.5H:1V). Very dense, cemented, undisturbed
glacial till encountered without the presence of groundwater may be classified as Type A by
OSHA and WISHA. Temporary slopes over four feet in height in Type A soils must be sloped
no steeper than 0.75H:1V. Type A soils that are fissured, subjected to vibrations from heavy
traffic, or have been otherwise previously disturbed must be classified as Type B by OSHA and
WISHA. Temporary slopes over four feet in height in Type B soils must be sloped no steeper
than 1H:1V.

Where encountered, the presence of perched groundwater may cause caving of temporary
slopes due to hydrostatic pressures. ESNW should observe site excavations to confirm soil
types and allowable slope inclinations. If the recommended temporary slope inclinations cannot
be achieved, temporary shoring may be necessary to support excavations.

Permanent slopes should be planted with vegetation to enhance stability and to minimize
erosion, and should maintain a gradient of 2H:1V or flatter. An ESNW representative should
observe temporary and permanent slopes to confirm the slope inclinations are suitable for the
exposed soil conditions. Supplementary excavation and slope recommendations may be
provided at the time of construction, as necessary.

Seismic Design

The 2015 IBC recognizes ASCE for seismic site class definitions. In accordance with Table
20.3-1 of the ASCE Minimum Design Loads for Buildings and Other Structures, Site Class C,
should be used for design.

In our opinion, the site has a low susceptibility to liquefaction. The soil composition, relative
density and the depth to groundwater table is the primary basis for this opinion.

Drainage

Based on our field observations, discrete zones of perched groundwater seepage should be
anticipated within site excavations, especially within those excavations for utilities. Perched
groundwater seepage should also be expected within shallower site excavations depending on
the time of year grading operations take place. Temporary measures to control surface water
runoff and groundwater during construction would likely involve interceptor trenches and
sumps. ESNW should be consulted during preliminary grading to identify areas of seepage and
to provide recommendations to reduce the potential for instability related to seepage effects.
Permanent interceptor drains may be necessary in some areas.

Finish grades must be designed to direct surface drain water away from structures and slopes.
Water must not be allowed to pond adjacent to structures on slopes. In our opinion, foundation
drains should be installed along building perimeter footings. A typical foundation drain detail is
provided on Plate 7.
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Preliminary Detention Vault Recommendation

Based on review of the preliminary site plan, we understand a series of stormwater detention
vaults will be constructed throughout the site and will be founded on dense native soils. ESNW
should review the vault design to confirm the recommendations provided in this report are
followed and provide supplementary recommendations. The presence of minor perched
groundwater seepage should be expected in the detention vault excavations, depending on the
time of year grading takes place.

The following values can be used for the vault:

e Allowable soil bearing capacity 5,000 psf*

e Active earth pressure (unrestrained) 35 pcf (equivalent fluid)

e At-rest earth pressure (restrained) 55 pcf

o Traffic surcharge for traffic passenger vehicles 70 psf (rectangular distribution)

(where applicable)

e Passive earth pressure 300 pcf (equivalent fluid)

o Coefficient of friction 0.40

e Seismic surcharge (active condition) 6H (where H equals retained
height)

e Seismic surcharge (restrained condition) 14H

* Value is for dense native subgrade conditions.

ESNW should observe grading operations for the vault, and subgrade conditions prior to
concrete forming and pouring. ESNW should be contacted to review final vault designs to
confirm appropriate geotechnical parameters have been incorporated, as necessary.

Utility Trench Backfill

In our opinion, native soils will generally be suitable for support of utilities. Remedial measures,
may be necessary in some areas in order to provide support for utilities, such as
overexcavation and replacement with structural fill and/or installation of geotextile fabric.
Groundwater seepage may be encountered within utility excavations and caving of trench walls
may occur where groundwater is encountered. Depending on the time of year and conditions
encountered, dewatering, as well as temporary trench shoring, may be necessary during utility
excavation and installation.
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In general, native soils may be suitable for use as structural backfill throughout utility trench
excavations, provided the soils are at (or slightly above) the optimum moisture content at the
time of placement and compaction. Moisture conditioning of the soils may be necessary at
some locations prior to use as structural fill. Each section of the utility lines must be adequately
supported in the bedding material. Utility trench backfill should be placed and compacted to the
specifications of structural fill as previously detailed in this report, or to the applicable
specifications of the City of Everett or other responsible jurisdiction or agency.

Pavement Sections

The performance of site pavements is largely related to the condition of the underlying
subgrade. To ensure adequate pavement performance, the subgrade should be in a firm and
unyielding condition when subjected to proofrolling with a loaded dump truck. Structural fill in
pavement areas should be compacted to the specifications detailed in the Site Preparation and
Earthwork section of this report. In addition, the upper one foot of pavement subgrade should
be compacted to the relative compaction of at least 95 percent. It is possible that soft, wet, or
otherwise unsuitable subgrade areas may still exist after base grading activities. Areas
containing unsuitable or yielding subgrade conditions will require remedial measures, such as
overexcavation and thicker crushed rock or structural fill sections prior to pavement. Cement
treating the base can be considered to improve conditions. For preliminary design,
considerations an admixture ration of 5 to 7 percent based on unit weight, and a treatment
depth of 12 inches can be used. Admixture ratio and treatment depth may be increased
depending on the conditions at the time of placement.

For lightly loaded pavement areas subjected primarily to passenger vehicles, the following
preliminary pavement sections may be considered:

o Two inches of asphalt concrete (AC) placed over four inches of crushed rock base
(CRB), or;

e Two inches of AC placed over three inches of asphalt treated base (ATB).

Heavier traffic areas (such as access driveways) generally require thicker pavement sections
depending on site usage, pavement life expectancy, and site traffic. For preliminary design
purposes, the following pavement sections for heavy traffic areas can be considered:

e Three inches of asphalt concrete (AC) placed over six inches of crushed rock base
(CRB), or;

e Three inches of AC placed over four and one-half inches of asphalt treated base (ATB).

The AC, ATB and CRB materials should conform to WSDOT specifications.

ESNW can provide pavement section design recommendations for truck traffic areas and right-
of-way improvements, upon request. Additionally, City of Everett road standards may
supersede the recommendations provided in this report.
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Rigid Pavement and Aprons (Preliminary)

For preliminary design purposes, rigid pavement/apron areas can consist of five inches of fiber-
reinforced concrete supported on at least six inches of crushed rock base.

LIMITATIONS

The recommendations and conclusions provided in this geotechnical engineering study are
professional opinions consistent with the level of care and skill that is typical of other members
in the profession currently practicing under similar conditions in this area. A warranty is not
expressed or implied. Variations in the soil and groundwater conditions observed at the
subsurface exploration locations may exist and may not become evident until construction.
ESNW should reevaluate the conclusions provided in this geotechnical engineering study if
variations are encountered.

Additional Services

ESNW should have an opportunity to review final project plans with respect to the geotechnical
recommendations provided in this study. ESNW should also be retained to provide testing and
consultation services during construction.

Earth Solutions NW, LLC
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Appendix A
Subsurface Exploration
ES-4011.05

The subsurface explorations at the site were conducted by Earth Solutions NW, LLC for the
purposed of evaluating and characterizing the onsite soils. An ESNW representative was
onsite July 31, 2015 and April 18 and 19, 2016 to observe, log, and sample soils at seven test
pit locations and five boring locations advanced to the maximum exploration depth of 51.5 feet
below existing grades. Additional subsurface data was provided in the referenced geotechnical
engineering report prepared by Associated Earth Sciences, Inc. (AESI) and are provided in
Appendix A. The subsurface explorations were conducted by Hart-Crowser in December 1988
and AESI in March 2000. The approximate locations of the boring and test pits are illustrated
on Plate 2 of this report.

The final logs represent the interpretations of the field logs and the results of laboratory

analyses. The stratification lines on the logs represent the approximate boundaries between
soil types. In actuality, the transitions may be more gradual.
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ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS INORGANIC CLAYS OF LOW TO
FINE AND LIQUID LIMIT CL MEDIUM PLASTICITY, GRAVELLY
GRAINED LESS THAN 50 CLAYS, SANDY CLAYS, SILTY
Ay CLAYS CLAYS, LEAN CLAYS
oL ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
OF MATERIAL IS MH DIATOMACEQUS FINE SAND OR
Yol S
sIZE
SALI(;BS LIQUID LIMIT CH INORGANIC CLAYS OF HIGH
GREATER THAN 50 / PLASTICITY
CLAYS / /’ é
OH ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
PPN
URANDRU PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS e = PT HIGH ORGANIC CONTENTS

DUAL SYMBOLS are used to indicate borderline soil classifications.

The discussion in the text of this report is necessary for a proper understanding of the nature

of the material presented in the attached logs.




Earth Solutions NW BORING NUMBER B-1

1805 - 136th Place N.E., Suite 201

Bellevue, Washington 98005 PAGE 1 OF 2
Telephone: 425-449-4704

Fax: 425-449-4711

GENERAL BH/ TP /| WELL 4011-3.GPJ GINT US.GDT 5/12/16

CLIENT _Ventas Construction Inc. PROJECT NAME Soundview Business Center
PROJECT NUMBER 4011.03 PROJECT LOCATION Everett, Washington
DATE STARTED 4/18/16 COMPLETED 4/18/16 GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR Holocene Drilling GROUND WATER LEVELS:
DRILLING METHOD HSA AT TIME OF DRILLING -—
LOGGED BY BJP CHECKED BY BTS AT END OF DRILLING -—-
NOTES Topsoil AFTER DRILLING -—
Ié x ;\i m )
T Fa| oz | 22Y W |=
E~| wo w | o [x9Q
LE|l Hs | > | 95< TESTS 0 MATERIAL DESCRIPTION
i s | Q| @ag> Q|3
=Z O oz =
< L ~
%) o
0
Brown silty SAND with ravel, loose to medium dense, moist
5
-becomes dense, wood debris observed, no sample, root intrusion
SS | 18 |8-32-50/5" MC = 27.20%
-becomes gray
10 sM|
2-12-32 _ o
B | SS | 89 (44) MC =10.70%
15
4-14-26 N o
| ] SS | 100 (40) MC = 14.00%
20 20.0

(Continued Next Page)




GENERAL BH/ TP/ WELL 4011-3.GPJ GINT US.GDT 5/12/16

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425449-4711

CLIENT _Ventas Construction Inc.

PROJECT NUMBER 4011.03

BORING NUMBER B-1

PAGE 2 OF 2

PROJECT NAME _Soundview Business Center

PROJECT LOCATION _Everett, Washington

W =
wr S ES)
= |78 | % | 228 s |2,
5E| 48 | 5| 832 TESTS o |28 MATERIAL DESCRIPTION
a | s2 | ol @82 S |o
<C L Ll
4] [
20
Gray silty SAND, dense, moist
N | SS | 100 13Eig;26 MC = 5.90% -higher sand content to B.O.H.
25
: [USDA Classification: slightly gravelly SAND]
13-25-32 MC = 7.40%
L A S8 | 100 Tisy Fines = 12.10% | °M |
- -water seepage
30
-becomes wet
11-19-27 _ o,
L | S8 [ 100 (46) MC = 20.10% :
315

Boring terminated at 31.5 feet below existing grade. Groundwater seepage
encountered at 29.0 feet during drilling. Boring backfilled with bentonite.
Bottom of hole at 31.5 feet.




GENERAL BH/ TP/ WELL 4011-3,GPJ GINT US.GDT 5/12/16

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT _Ventas Construction Inc.

PROJECT NUMBER 4011.03

BORING NUMBER B-2

PROJECT NAME _Soundview Business Center

PAGE 1 OF 3

PROJECT LOCATION _Everett, Washington

DATE STARTED 4/18/16 COMPLETED 4/18/16 GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR Holocene Drilling GROUND WATER LEVELS:
DRILLING METHOD HSA AT TIME OF DRILLING —-
LOGGED BY BJP CHECKED BY BTS AT END OF DRILLING -—
NOTES _Silty Sand with Gravel AFTER DRILLING —
g o ;\i w s 19
oS I A 25 2 E
ag| Wl | ¥ | 052 TESTS S 1%0 MATERIAL DESCRIPTION
o ias | & | @o> ) g2
=22 Q Oz o O
< L ~
% 74
0
Brown silty SAND with gravel, loose, moist
15-34-44
i i SS | 67 (78)
3 MC=8.50% | SM .
; -becomes gray, very dense, moist
10 10.0
ss 1011l aa-50/6" MC = 16.10% Gray SILT with sand, very dense, moist
Fines = 73.10% [USDA Classification: slightly gravelly LOAM]
15 ML
S8 | 73 | 9-50/5" MC = 9.50%
20

(Continued Next Page)




GENERAL BH /TP / WELL 4011-3.GPJ GINT US.GDT 5/12/16

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT Ventas Construction Inc.

PROJECT NUMBER 4011.03

BORING NUMBER B-2

PAGE 2 OF 3

PROJECT NAME Soundview Business Center
PROJECT LOCATION _Everett, Washington

w R
Ty - o
F Ei E zE5 KR ET
ngl Wwg | 5| 55¢ TESTS O &g MATERIAL DESCRIPTION
o a5 | Q| md> i é -
=Z [&] [& -4 pu | [G)
< w =
%] [i'q
20
Gray SILT with sand, very dense, moist (continued)
8S | 73 | 9-50/5" MC = 8.70%
25
SS | 67 50/6" MC = 6.40%
30
SS | 50 50/6" MC = 4.50%
] ML
35
SS | 67 50/6" MC = 6.00%
40
SS | 33 50/6" MC = 5.90%

(Continued Next Page)




Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT Ventas Construction Inc.
PROJECT NUMBER 4011.03

BORING NUMBER B-2

PAGE 3 OF 3

PROJECT NAME Soundview Business Center

PROJECT LOCATION Everett, Washington

GENERAL BH /TP / WELL 4011-3.GPJ GINT US.GDT 5/12/16

w x
Sr | > 73y - lo
E Fu [ k| 253 DT
o€l YE | 5 | 552 TESTS o a8 MATERIAL DESCRIPTION
g as Q @mo~> 9 é ~
== O oz o |
< i =
(%) [i'd
[ = Gray SILT with sand, very dense, moist (continued)
45
SS | 67 50/6" MC =7.10%
- ML
50 50.0
SS | 98 50/6" MC = 4.80% ' Becomes gray poorly graded SAND with silt, very dense, moist
Fines =7.20% | sp- _
il il SM I
515 [USDA Classification: gravelly SAND}

Boring terminated at 51.5 feet below existing grade. No groundwater
encountered during drilling. 2" PVC standpipe installed to 25.0 feet. Lower
10.0 feet slotted. Boring backfilled with bentonite and sand.

Bottom of hole at 51.5 feet.




GENERAL BH/ TP/ WELL 4011-3,GPJ GINT US.GDT 5/12/16

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT _Ventas Construction Inc.

PROJECT NUMBER 4011.03

BORING NUMBER B-3

PAGE 1 OF 2

PROJECT NAME Soundview Business Center

PROJECT LOCATION Everett, Washington

DATE STARTED _4/18/16 COMPLETED 4/18/16 GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Holocene Dirilling GROUND WATER LEVELS:
DRILLING METHOD HSA AT TIME OF DRILLING —
LOGGED BY BJP CHECKED BY BTS AT END OF DRILLING —
NOTES _Silty Sand with Gravel AFTER DRILLING —
Ié x ;\i m o
= hE | &2 E § 2 o
oE| Hs | 5 | 95% TESTS e Ye) MATERIAL DESCRIPTION
W asS | Q| mo> ® g
=z Q oz =R
< L ~
o) o
0
Brown silty SAND with gravel, loose to medium dense, moist
5 sm
SS | 100 15@3{530 MC =13.80% -becomes gray, very dense, moist
10 10.0
Gray sandy SILT, very dense, moist
6-25-50 _
| I SS | 94 (75) MC = 9.60%
15 ML
. MC = 13.10% [USDA Ciasssification: slightly gravelly L OAM]
SS | 92 | 2850/6" | pings = 58.40%
20

(Continued Next Page)




Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-4494711

CLIENT Ventas Construction Inc.
PROJECT NUMBER 4011.03

BORING NUMBER B-3

PAGE 2 OF 2

PROJECT NAME _Soundview Business Center

PROJECT LOCATION _Everett, Washington

GENERAL BH/ TP / WELL 4011-3.GPJ GINT US.GDT 5M12/16

L x®
P wir ;| O
E_| LH 5| 262 3 |Eo
og| W | ¥ | 552 TESTS O lag MATERIAL DESCRIPTION
w=| g2 = »
=) [ ) (@] mO > ) é '
=2 O oz o} 0]
< L =
[¥7] o
20
SS | 83 50/6" MC = 7.70% Gray sandy SILT, very dense, moist (continued)
25
SS | 83 50/6" MC =7.00%
ML
30
SS | 83 50/6" MC =6.30%
31.5

Boring terminated at 31.5 feet below existing grade. No groundwater
encountered during drilling. Boring backfilled with bentonite.
Bottom of hole at 31.5 feet.




GENERAL BH/ TP/ WELL 4011-3.GPJ GINT US.GDT 5/12/16

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT _Ventas Construction Inc.

PROJECT NUMBER 4011.03

BORING NUMBER B4

PAGE 1 OF 2

PROJECT NAME _Soundview Business Center

PROJECT LOCATION _Everett, Washington

DATE STARTED _4/18/15 COMPLETED 4/18/15 GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR _Holocene Drilling GROUND WATER LEVELS:
DRILLING METHOD HSA AT TIME OF DRILLING —
LOGGED BY BJP CHECKED BY BTS AT END OF DRILLING —
NOTES _Grass, Topsoil AFTER DRILLING —
g x ;\i m . |o
= CE |5 383 2|z
oEe| W g g 05¢ TESTS O |ay MATERIAL DESCRIPTION
== O oz =0
< LU ~
%] 4
0
Brown silty SAND with gravel, loose to medium dense, moist
§ pi -becomes gray
S sM
¢ -becomes very dense
7-28-38 _
B | SS | 100 (66) MC = 10.00%
10 10.0
Gray sandy SILT, very dense, moist
9-28-49 _
i | SS | 100 an MC = 10.70%
15 ML
9-19-48 _
i J SS | 100 67) MC = 10.10%
20

(Continued Next Page)




GENERAL BH / TP/ WELL 4011-3.GPJ GINT US.GDT 5/12/16

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT Ventas Construction Inc.

BORING NUMBER B4

PAGE 2 OF 2

PROJECT NAME _Soundview Business Center

PROJECT NUMBER 4011.03 PROJECT LOCATION _Everett, Washington
?— i ;\i m . o
= oa | G2 E 2 3o
oEg| Ys | 5| O5% TESTS O (2o MATERIAL DESCRIPTION
g asS (@] nOo> (2} g '
=z | © oz =
< L ~
(%) o
20
SS | 83 50/6" MC = 5.00% Gray sandy SILT, very dense, moist (continued)
25
SS | 83 | 506" MC = 9.40% [USDA Classification: slightly gravelly LOAM]
Fines = 52.50%
i ML
30
SS | 67 | 48-50/6" MC =6.70%
315

Boring terminated at 31.5 feet below existing grade. No groundwater
encountered during drilling. Boring backfilled with bentonite.
Bottom of hole at 31.5 feet.




GENERAL BH/ TP/ WELL 4011-3.GPJ GINT US.GDT S5/12/16

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT Ventas Construction Inc.

PROJECT NUMBER 4011.03

BORING NUMBER B-5

PAGE 1 OF 3

PROJECT NAME _Soundview Business Center

PROJECT LOCATION _Everett, Washington

DATE STARTED 4/19/16 COMPLETED 4/19/16 GROUND ELEVATION HOLE SIZE
DRILLING CONTRACTOR Holocene Drilling GROUND WATER LEVELS:
DRILLING METHOD HSA AT TIME OF DRILLING —
LOGGED BY BJP CHECKED BY BTS AT END OF DRILLING -
NOTES _Topsoil, Silty Sand AFTER DRILLING —
g x ;-\o 1Ty ©
Eo| BB | 5| 3E3 9130
ag| W s > | 952 TESTS Y MATERIAL DESCRIPTION
) oS | Q| mo> @ %3
=z O oz S|
< L ~
75 o
0
Brown silty SAND with gravel, loose to medium dense, moist
i 1 -becomes gray
| 5
oM -becomes dense
7-17-25 MC = 9.50% PP,
i i SS | 78 42) Fines = 33.30% [USDA Classification: gravelly fine sandy LOAM]
10
Gray sandy SILT, very dense, moist
| | S8 | 11 |7-26-50/6" MC = 13.20%
ML
15
. MC = 10.40% [USDA Classification: slightly gravelly LOAM]
SS | 75 | 36-508" | gings = 50.60%
ii ] Gray silty SAND with gravel, very dense, moist
SMm
20

(Continued Next Page)




GENERAL BH/ TP/ WELL 4011-3,GPJ GINT US.GDT 5/12/16

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-4439-4704

Fax: 425-449-4711

CLIENT _Ventas Construction Inc.
PROJECT NUMBER 4011.03

BORING NUMBER B-5

PAGE 2 OF 3

PROJECT NAME Soundview Business Center

PROJECT LOCATION _Everett, Washington

w =
*o > wid Ke)
£ hE s 253 20
aEZ| wg | ¥ | o052 TESTS QL MATERIAL DESCRIPTION
o a5 | @ | @mg=> @ 5
=22z [S] oz 2 %)
< T <
[} 14
20
sS | 83 50/6" MC =9.00% Gray silty SAND with gravel, very dense, moist (continued)
25
Ss | 83 | 508" MC = 8.20%
30
Ss | 50 | 50/6" MC =7.10% [USDA Classification: gravelly LOAM]
Fines = 30.10%
SM |-
35
Ss | 50 | s50/6" MC =7.40%
40
SS | 50 | s50/6" MC = 8.60%

(Continued Next Page)




Earth Solutions NW

1805 - 136th Place N.E., Suite 201

Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT Ventas Construction Inc.
PROJECT NUMBER 4011.03

BORING NUMBER B-5

PAGE 3 OF 3

PROJECT NAME Soundview Business Center

PROJECT LOCATION _Everett, Washington

GENERAL BH /TP / WELL 4011-3.GPJ GINT US.GDT 5/12/16

a S
> m NS
Tl Gl | B35S S |5g
LE|l WS | 5 | 952 TESTS °lag MATERIAL DESCRIPTION
g oas o | mo> ] § o
=z | O oz S |5
< it =
] [
B il Gray silty SAND with gravel, very dense, moist (continued)
45
}| ss | 50 | 508" MC = 7.60%
I SM | |
50
SS | 33 50/6" MC = 5.60%
51.5

Boring terminated at 51.5 feet below existing grade. No groundwater
encountered during drilling. 2" PVC standpipe installed to 50.0 feet. Lower
15.0 feet slotted. Boring backfilled with bentonite and sand.

Bottom of hole at 51.5 feet.




I‘lzggg-sfs“gttlt?';slabngE Suite 201 TEST PIT NUMBER TP-1

Bellevue, Washington 98005 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711

CLIENT Veritas Construction PROJECT NAME Soundview Business Center
PROJECT NUMBER 4011 PROJECT LOCATION Everett, Washington
DATE STARTED 7/31/15 COMPLETED 7/31/15 GROUND ELEVATION 330 ft ~ TEST PIT SIZE
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION —
LOGGED BY BTS _ CHECKED BY BTS AT END OF EXCAVATION —
NOTES Depth of Topsoil & Sod 12": brambies, fems AFTER EXCAVATION —

g

)

r | & g @ |2,
aE| Y3 g Lg MATERIAL DESCRIPTION
o o> : é -

=2 2|6

<C

%]

0

Brown silty SAND, dense, moist (Weathered Till)

~fractured very dense till

-increased gravel, very dense, moist
—gray silty SAND with gravel, very dense, moist (unweathered till)

[&)]

GENERAL BH / TP / WELL 4011,GPJ GINT US.GDT 8/12/15

| Lk ' 8.0 322
Test pit terminated at 8.0 feet below existing grade. No groundwater encountered during excavation.
Bottomn of test pit at 8.0 feet.




Earth Solutions NW

_Earth 1805 - 136th Place N.E., Suite 201

VIS Bellevue, Washington 98005
AW Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT Veritas Construction

PROJECT NUMBER 4011

TEST PIT NUMBER TP-2

PROJECT NAME Soundview Business Center

PAGE 1 OF 1

PROJECT LOCATION _Evereit, Washington

DATE STARTED _7/31/15
EXCAVATION CONTRACTOR _NW Excavating

COMPLETED 7/31/15

EXCAVATION METHOD

LOGGED BY _BTS CHECKED BY BTS

GROUND ELEVATION 324 ft
GROUND WATER LEVELS:
AT TIME OF EXCAVATION
AT END OF EXCAVATION

TEST PIT SIZE

GENERAL BH /TP / WELL 4011.GPJ GINT US.GDT 812115

NOTES Depth of Topsoil & Sod 12": brambles AFTER EXCAVATION —
&
Q
T FE | @9 |F
| wa| ol (V]
aE| Us s o] MATERIAL DESCRIPTION
A o> é -
== 2 |o
<
i
0
Brown silty SAND, medium dense, moist (Weathered Till)
- —
-becomes dense
5
F " -oxide staining
M -becomes gray, very dense, moist (unweathered till)
10
| B 13.0 31

Bottom of test pit at 13.0 feet.

Test pit terminated at 13.0 feet below existing grade. No groundwater encountered during excavation.




GENERAL BH/ TP | WELL 4011.GPJ GINT US.GDT 8/12/15

i Earth Solutions NW

— Ea FIl'I 1805 - 136th Place N.E., Suite 201

S0 lutio nSEE-IENY Washington 98005
NWoie Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT Veritas Construction

PROJECT NUMBER 4011

TEST PIT NUMBER TP-3

PAGE 1 OF 1

PROJECT NAME Soundview Business Center
PROJECT LOCATION _Everett, Washington

DATE STARTED _7/31/15 COMPLETED 7/31/15
EXCAVATION CONTRACTOR NW Excavating

EXCAVATION METHOD

LOGGED BY BTS CHECKED BY _BTS

GROUND ELEVATION _302 fi TEST PIT SIZE
GROUND WATER LEVELS:

AT TIME OF EXCAVATION —

AT END OF EXCAVATION —

NOTES Depth of Topsoil & Sod 10"- 12": brambles AFTER EXCAVATION —
&
z || g |2,
& gl Y4 2 UO, o MATERIAL DESCRIPTION
5| g2 |58
Q
<C
17
0
Brown silty SAND with gravel, medium dense, moist (Weathered Till)
i I -oxide staining
SM
5 3 : -becomes gray, dense to very dense (weathered tilf)
i ) -sparse cobbles and boulders
7o -increased sand content 295.1
] K o N Gray poorly graded SAND with silt, dense, moist
SP-|
2 = SM (-]
=11l 18.5 293.:
Gray silty SAND with gravel, very dense, moist
SM
10 11 J10.0 292,

Test pit terminated at 10.0 feet below existing_ grade. No groundwater encountered during excavation.

Bottom of test pit at 10.0 feet.




GENERAL BH /TP /WELL 4011.GPJ GINT US.GDT 8/12/15

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Beilevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT Veritas Construction

PROJECT NUMBER _4011

TEST PIT NUMBER TP-4

PAGE 1 OF 1

PROJECT NAME Soundview Business Center
PROJECT LOCATION Everett, Washington

DATE STARTED 7/31/15 COMPLETED 7/3115 GROUND ELEVATION 308 it TEST PIT SIZE
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION —
LOGGED BY BTS CHECKED BY BTS AT END OF EXCAVATION —
NOTES Depth of Topsoil & Sod 4"-6": brambles AFTER EXCAVATION —
g
= | P |92,
oE| W g 8 & el MATERIAL DESCRIPTION
a | E3 |3 |-
=Z 210
<
%]
0
Gray silty SAND with gravel, dense to very dense, moist (Native-Unweathered Till)
1
] i -cemented
SM |
5 5.0 303

Test pit terminated at 5.0 feet below existing grade. No groundwater encountered during excavation.

Bottomn of test pit at 5.0 feet.




GENERAL BH /TP / WELL 4011.GPJ GINT US.GDT 8/12/15

=i Earth Solutions NW
_Earth 1805 - 136th Place N.E., Suite 201
R UINLL Bejlevue, Washington 98005
AW Telephone: 425-449-4704
Fax: 425-449-4711

CLIENT Veritas Construction

PROJECT NUMBER 4011

TEST PIT NUMBER TP-5

PAGE 1 OF 1

PROJECT NAME Soundview Business Center
PROJECT LOCATION Everett, Washington

DATE STARTED _7/31/15 COMPLETED 7/31/15
EXCAVATION CONTRACTOR _NW Excavating

EXCAVATION METHOD

GROUND ELEVATION 780 ft TEST PIT SIZE
GROUND WATER LEVELS:
AT TIME OF EXCAVATION —

LOGGED BY BTS CHECKED BY BTS AT END OF EXCAVATION —
NOTES Depih of Topsoil & Sod 10"- 12": brambles AFTER EXCAVATION —
2
- |o
= | B9 |2,
oE| WwE | Q|2 MATERIAL DESCRIPTION
o a3 | @2 (22
- =Z 2 |G
<
%1
0
Brown silty SAMD, mediurn dense to dense, moist (Weathered Till)
l -becomes gray, very dense, cemented (unweathered {ill)
SM
L
| 7.0 773.

Test pit terminated at 7.0 feet below existing grade. No groundwater encountered during excavation.

Bottom of test pit at 7.0 feet.




Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 4254494704

Fax: 4254494711

CLIENT _Veritas Construction

Earth
Solutions
NWiic

PROJECT NUMBER 4011

TEST PIT NUMBER TP-6

PROJECT NAME Soundview Business Center

PAGE 1 OF 1

PROJECT LOCATION _Everett, Washington

GENERAL BH / TP/ WELL 4011.GPJ GINT US.GDT 8/12/15

DATE STARTED 7/31/15 COMPLETED _7/31/15 GROUND ELEVATION 378 ft TEST PIT SIZE
EXCAVATION CONTRACTOR NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION —
LOGGED BY BTS CHECKED BY BTS AT END OF EXCAVATION -—
NOTES _Depth of Topsoil & Sod 12"- 14": femns AFTER EXCAVATION -
a
z | FE| a2,
gl Y 2 o |%x0 MATERIAL DESCRIPTION
a o> O ¢ =
=2 S |0
<<
%]
0
Brown silty SAND, medium dense to dense, maist (Weathered Till)
-becomes brownish-gray, dense io very dense (unweathered till)
= - SM
5
-becomes cemented
B R 8.0 370.

Bottom of test pit at 8.0 feet.

Test pit terminated at 8.0 feet below existing grade. No groundwater encountered during excavation.




GENERAL BH / TP / WELL 4011.GPJ GINT US.GDT 8/12/15

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT Veritas Construction

TEST PIT NUMBER TP-7

PAGE 1 OF 1

PROJECT NAME Soundview Business Center

PROJECT NUMBER 4011

PROJECT LOCATION Everett, Washington

DATE STARTED 7/31/15 COMPLETED 7/31/15
EXCAVATION CONTRACTOR NW Excavating

GROUND ELEVATION 378 ft TEST PIT SIZE
GROUND WATER LEVELS:

EXCAVATION METHOD

AT TIME OF EXCAVATION —

LOGGED BY BTS CHECKED BY BTS

AT END OF EXCAVATION —

(5]

-becomes cemented

9.0

NOTES Depth of Topsoil & Sod 12"- 14": fems AFTER EXCAVATION —

oy

.o

T Fhi| v |2 "
el Yo | 2123 MATERIAL DESCRIPTION
a o35 A

=Z 2|0

<

w

0
Gray silty SAND with gravel, dense, moist (Native-Till)
SM

369.(

Test pit terminated at 9.0 feet below existing grade. No groundwater encountered during excavation.

Bottom of test pit at 9.0 feet.




L -9

LOG OF EXPLORATION PIT NO.EP-1

o % npm'glu&mpod Eamsm meSI)brmm ntb;n
time The data
gl A g of nmyldmgeatmbhmﬁun the of tima. pmunhdm |
DESCRIPTION
Forest Duff over Topsoil

~Weathered Lodgement THl

1 T Loose, moist, brown, silty, fine to coarse SAND with some gravel and small rocts,

9 Ledgement Till
Dense to very dense, moist, gray, gravelly, silly, fine to coarse SAND.

Bottom of exploration pit at depth 8 fest
8 — Very minor ground water seepage @ 1 1/Z deep, no caving.

16 =
1~

12

g — e CES—— S———

KCTP3 00149.GPJ March 15, 2000

Silver Sound Corporate Center
Everett, WA

ﬂmnﬂrﬁn
Logged by: SRH - EARTH
Approved by: SCIENCES, INC

Project No. KEOU149A
March 2000

CE2956

US-CE295



KCTP3 O0148.GRJ March 26, 2XX

LOG OF EXPLORATION PIT NOEP-2

e :
i | BRELERES Twﬁﬁ%ﬁﬁ%ﬁ%n
DESCRIPTION
Forest Duft over 1opsol
1 - Colluvium
, Loose, moist o saturated with depth, brown, sandy SILT to siity SAND with scaftered gravel.
3 -
4 Lodgement Til
5 Dense, wet, mottied gray and orangs, gravelly, silty, fine to coarse SAND.
g8 mmm&%‘m minor sloughing.
7 -
2 -
g -
10
11
12 .7
13 -
14 -
18 —
e e — T ——— S e —— ===
17
18
19 —

L ITm
==}

Silver Sound Corporate Center
Everett, WA

Logged by: SRH

ESKET,
Approved by SCIENCES, INTC March 2000
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LOG OF EXPLORATION PIT NOEP-3

= This log i part of the report s:)fnrthenmnd and shouyid be

£ read together with tha:repo:i cﬁgw only to the nafuaismama

g ?@dwﬁﬁm d‘::ngeatt.hbbuﬁon the passage of ime. Tha data presentsd ars

DESCRIPTION
Forest Duit and 10opsoll
Weathered Lodgemaent Till
1 Loose, saturated, brown, sandy SILT to silty SAND with some gravel and roofs.
o Lodgement Till

2 Very denss, moist, gray, gravelly, silty, fine to coarse SAND. Upper 1 1/2° mottled orange.

3 ]

4 -

5 -

6 —

7

Bottom of exploration pit at depth 7 fest

8 -t Moderate ground water seepage @ 1 1/2' deep, ne caving.

g —

10

11 -

12 —

13 -

14 —

) ) 15 —

18 —

17 —

18 -

19 —

26
§- Silver Sound Corporate Center
§ Everett, WA ___ CE2958
g ASSOCIATED ] 49A
P SESVE "
g Approved by: SCIENCES, INC March 2000

US-CE2S




KCTP2 00149.GP) March 19, 2000

Q- 4

LOG OF EXPLORATION PIT NOEP-4

el mmamammmrm Assodated Earfh Stiences, inc. (AESI) for the and should be
£ read with that brg%mm ‘only o the this trench at the
xcavabion. change B e pastace deta presentad
& e on &7 Schust conaiions oncounared. e . Lk e
DESCRIPTION
Forest Duff and Topsoil
Weathered Lodgement Till
1 T Loose, saturatad, brown, sandy SILT to silty SAND with some gravel and roois.
Lodgement THI

29 Very dense, moist, gray, gravelly; silty, fine to coarse SAND. Upper 1 1/2 mottied orange.

3 =i

4 —I[

5 +

6 et

7

8 -

g Bottom of pit at depth 8 fest

=T Moderste ground water seepage @ 1' desp, Ro caving
10 —
11 -
12
13
14 -
15 -
'—l_—'—_éa-'.-: ——— e —————— —_— — ———— e e e — e e
17 —
18 -t
19 —
26—
Silver Sound Corporate Center -
Everstt, WA CE2959
ASSOCIATED . KEOO149A

e SESNET Pl
Approved by SCIENCES, INC March 2000

US-CE29:
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LOG OF EXPLORATION PIT NOEP-6

ot This hm&m;%w Associated Earth Sciences, Inc. (AESI) for the named project and should ba
£ read that wgﬁmmm o the |t of this rench at the
s {:uc mmﬁn. 3 mmummm of ime. The data presented are
DESCRIPTION
Forest Duit and Topsail
Weathered Lodgement Tl

1 7 Loose, moist, brown, silty, fine to medium SAND with some gravel and roots.

B Lodgement Till
| Very dense, moist, gray. gravelly, siity fine to coarse SAND.

Botiom of exploration pif at depth 8 fest
T Varymg:nundwagrsaapage@1 142, NG caving.

10 =
11 =
12 —
13 -

14 -

KCTPS 00149.GPI March 18, 2000

16
17 —+
18 -

19 -

~ry
F-1=J

Silver Sound Corporate Center
Everett, WA CE2960

ASBSBODCIATED
g o SESNEE o
Approved by: SCIENCES, NG March 2000

US-CE29
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LOG OF EXPLORATION PIT NOEP-6

= This leg Is, dmwwwmmmmmumm and should be
g gﬂ‘t:ﬂ mm?mbr may change st this locaticn hwwb?mmﬂgmt%
DESCRIFTION
Forest Duff and Topsoil
| Westhered Lodgement Till
Loose, moist to wet, brown and gray, sandy SILT to siity SAND with some gravel and roots.
2 Lodgement Till
3_‘-Densetoverydensewimdepm,moist,grayandbmm,silty,ﬁneﬁccuamesmmscme
gravel.
4 Pre-Vashon

5 T sandy SILT beiow &' with trace gravel.

Dense, moist, brown, siity , fine to coarse SAND with grave! and trace charcoal. Becomes gray

12
Beiiern of mploration pit at depth 12 feet

13 -1 Very mincr ground water sespage & Z. o caving.
14 —

15

KOTPE 0O149,0P) Mearch 28,2000

o

17 -1

18 == 3
19 -
Silver Sound Corporate Center
Everett, WA
Logged by: SRH r AT Project No. KE00149A
Approved by: SCIENCES, INC March 2000

CE2961

US-CE29%¢



-l e W imemied T4 P ewR ™™

dark hr‘m&n..‘? ll!h?. fina SANG with

»em0 i Cyntent Tasts in Feet
Percant Srgund Surtacs Elevellon in Feat

- M- e
= :—42 Logs=), ®Boist,
g & \_Numarguys roots in upger 1/2 f
5 {Loosa to madius dansal, mzn., gr'lv-br'mm. Ve silt
i -2 b 2 - SANO to very sandy SILY with poccasiagnal :eam:;. ¥
3 3 scatterad roots. and organics.
- ¥ e s ¥ [Wery stiff). maisz, gray, very sandy SAT. _ _ _ _ _ _ _ A
3 < & - frery dansal, gamp. gray, vary silty SAND.
i -4 X 'Y o
t LA
P Bottom of Test Pit at 5-i/2 Feat,
. K Campleteq 12/1i4/88.
7 Nate: Light groundwat=r ssapege Observed at 2-i/2-
S ] foat—depth. ;
o
Test Pit Log TP-2
MW %':-hu ?ag SOIL DESCRIFTIONS
Pargant a Sroundg Surfacs Elsvatisa in Feat 481
4 {(Vary softl, wet. dark bmm Sandy SILT with numerous
S-3 = g - rag and prgsnic satter
r ? Medium stiff]l. wet, brmm. slightly grevelly., fine
§-2 s a - sandy SILT. %
=3 28 s § | ery stiff], wet. brown. very sandy SILT. (LD
Pt Interlsayered {(very stiff], wet, gray-ﬁra\m clayey SILT
S= 25 PPa. Bl = and {(densaj, wet, gray-brawn, si
s
= (Very danse}. eamp 2 S$118Y 8.V gilty., finas £o
== < 22 N medium SAND w n:..g;s{anal QFIVRI..’HI_ELI
- Bottom of Test Fit at B Fest.
7 - Complated 12/14/88.
3 '_: Npts: Modarats &0 heavy groundwater ssagaga cbsarved at
: . i=foot-depth. Ligzz- s=ggage sts=rvez at 2-if2-fooz
i j =gdepith.

Test Pit Log TP-3

Dapth = SOIL DESCRIPTIONS

Saspla Content "l":tl in Feat
Psroant ° Sround Rurfacs Sisvazion in Foet 4541
[ {Soft), wei, dark brown organic SILT with numecous f
s-1

4 =
Dedium danss),

\_roots and grganic matter.

moist, red-brown. very silty SAND with

a ad roots t3 i—fagt-depth.
J [VYery stiff). moiSt. gray-breowr, very sandy SILT.
2R o ¥ Y e
— ——- gl e - —= - ____.____._"_“"'_ e e e e P A e g e e ———— A ——— L T, W —
= - fHardl, mpist, dark gray. very sandy SILY. Oyl
83 X s _
5 - Bottom of Test Pit at 5-1/2 Feet.
] Complateg 12/14/88.
7 Note: Light graundwatzr sespage obsarved at 2=i/2-foot—
g dagth.
. —
g -

4. Fafer to Fligurs A=-1 for sxplanestion s dascripticns
2. l’cu dancriotions end stratus lines ere intscpretive

d sctual snangss
3. t-m watsr comdgltions, 1ranﬂuu¢. L ut tima
¢ axzevution. Conditisns may very with &

J-2306 December 1988
HART—-CROWSER & associates, inc.
Figure A-2
CE2962
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US-CE296



l

flem

1

-3

XX

I-:.- %‘h‘ a‘rug

SOTL QESALF LIRS
Surfecs Elevation in Fewm

L

Medium densel, mois light brown., ve silty SAMD witn
‘_ 1a oruoumuﬁgt'ifarno lnnmm:r!cul-;nl Iri.hn
24 to i-i/s-foot-dapth.
P tsum Baist, nrnl-hr:mn. gravally, very sandy SiLT.
= - 2 with numargus cobblas.
3 —— - — — —— o — —
o “Dense]. moim ay-brown, svally. " ®iity, fine
i- to madium sngﬁ m;th largs cg:,hlu Intmiu uzt.h
i stiff}, gray~brosn, gravally, sandy SILT.
’ -~
: ol % Dan==). moist. dark gray. vary siity SANO. (TILL)
7= ~ Secomsz {very dense} .
8 Bottom of Tsst PAt at 7-i/2 Feek.
o Complet=d 12/i4/88.

Mcte: Light sespage sbserved &t G-foot-depth.

Test Pit Log TP—-5

Sewis  Comteac Tesen
Parcant

Y

3

1

in Fsat SOIL ;
2 Sround Surfacs Faat 501
o Locas to soft), r=d-brown. very siity SANG ta very
1 - sandy SILT with larges roots.
ar 2 - Ddediua dense to medius $tiff]. moist. brown, very silty
X SAND to very gandy T.
3
= - {Dense). moist, brown mottled gray, gravelly. very sileky
e SAND with zoneg gf sandy SILT and ocsasional cobals.
= 7 7] TvErS . esist. gray-bramn. very sandy SILT. WLl T T T 7|
= Bottom of Test Pit at & Fsek.
- Complstsd i2/14/88.
. -
’—

Test Pit Log TP-6

Ssesln

5. Rafer to Figure A-1 for expl
andg _aysbe

ignm ans lglh- H'i- R ANtarpretive

Andicatad,
itions Gay vary with tise

goncT
rene i coretvicke
8f sxcavetion, Candit.

iptions
Ehanges

Dsgtn =~ SOII. DESCRIFPTIONS

Sroung Surfacs Elavetisn in Fsse 484

ooes to soft], moist, Srown, Siity SAMD to sandy SiiT
with numeroue rogts.

Diadium ﬁmsei moisz, Brown, siightly gravally. very

2ilty SAND

molist, gray-brown, anghtly gravelily, very

v stiff), ®
sty STLTL

TtVery densel. moist, dark gray, very siity SAND. (vitl)

:-'u-.mt aans in Fest
Percent o
g -
P ks
3
e S =
2 el
& -
n 7 -
o -
L B

Sattom of Tsst Pit st 5-1i/2 Fest.
I:o-plcttd 12/14/88.

ion af

198i
inc

lations J~2306 December
HAAT-CROWSER & associates,
lea: S Figure A-3
CE2963
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[,

i1

2

AN ThiNIe s WS

Parzent

—ye

.ou
-

Scgund Sucrfacs Elsvation in Fest 4‘
f{Loos=), moist. black, very ty. fina SAND wikth
4 - \_humerpus largs rogts and grganic mattar. o
4 Msdium densa), molist. brown, xlightl gra'un . Y
2 - silty SAND with ocsasional cobtles u‘{ smal r,'oat:t,
. ? 2 inch ash layer at i ks i-i/2-foot-depth.
3= (Medium datiss to umsn moist, pray-brown, v-ry siley
samwitn;_munfsmgjsq.j = ——
4 - Hard), moist. dark gray, very sandy SILT. rrm.:
P Bot.tml of Test P:n: 3t 4-1/2 Fast.
J Complated 42/14/88
5 Ngts: Light sespsge ctserved at 2-foct-depth.
T -
a4 -
P _

Test Pit Log TP-8

£
EY
3

Bamois

.‘. =1 g'
=)
>

ater Lab
Sentan® Teanks
farsanc

1L

DESCRIPTLIONS
L., SOI
» Surtecs Elavasisn in Fest 475
4 ﬁsni. moist. black., very ¥ Ziity SAND with Aumserous ~ .
4= rocts. g
me=t=TET T (Medium Sensa) . MOiSt Eo WEE, Drown, very silty SAND
a——?— with occasicnal cobbles. -
-1 {Dense). moist. gray—hraun, yery silty SAMD with sandy
3~ SILT zones.
4~ 7| THardl. ecist. dark gny. Very sandy SILT. OO |
3 Bottom af Tast Pit ag 4—1/2 Fzst.
Complgsted 12/14/
5 Notes: Light groundwatzr ssspags sbserved Bt 2-foot—geptn.
-~
;-
9 -

Test Pit Log TP-9

Samgle

¥stsr LaC
Lontsot TeEze

SOIL. DESCRIFTIONS
Sround Surracs Elavetion in Fest 457

u.nns-l. moist, Gark brawn, very silty SAND with organic

Wd&u: uma). moist, brown, Sitly f SAND with occasignal
cokblax, and snall roots.

moist to wek., gray—-brown, very

SILT with occasionsl cobbles, _

in r-e

]

’-
gl Z avel,

= {(Madium damn ta densa],
3 - \_Silty SAND to very sandy S

(4ard}.  @ocist. gray. very “sandy ¢ SILT with pccasional

RN P — :
ttom of Tast Bit et S /2 Feet. .

Conmnleted i2/i4/88.

Note: Lsght grounidwatar sespage nbsarvad g: i-t/2-fogt~
gapzh-

1. llflt;,gJ:?r. i=f for exglanation gf dascribiises J=2308 " gécembgr 1388
& ﬁ‘g‘:ﬁ{m‘:‘ e el arw intarprutive HART-CROWSER ‘& agsociates, inc.
g T Conditiens g m‘:’%u."{;-:? Same Figure A-4
s i
CE2964



I -

TSRy e W wWE=y

58). lii By AL 4 =W

snn wi numerous nou.

J

Medium uaml. BO1aL, grEY-DrOWN. Silty SAND with

\_cccasional cadbblss.
Gard]. molst, dark
gecasional cobblas.

]

n?n'f. Jery sendy SILT wath ~ "',_[

Bottom of Teat Pit »t 3 Faet,
Complated 12/i5/88,

Test Pit Log TP—11

sesols g;g lf:::: hth SOIL. DESCRIPTIONS
Perzsnt . Sround Sueface Elavation Feaz 420
it (Soft), moi=t, Risck OABANIC MATTER With nueercus Poots.
1 =
. fLoossl. moist. brown, silty SAMD. A
8~1 <] ) i Madium danss to densal, ®cis:, -gray sottled hrown, very
) " silty SaAND.
A -
5 - (Hard). moilst, gray-brewn, very sandy SILT. OILL)
l—zz 13
& - Bottom of Test Pit st 5-i/2 Fest.
] Complatad i12/1S/8a,
- ? ~
1 ¥
13 |
2 -
Test Pit Log TP—-12
Sasnls Conuant mu g:?l?m SOIL DESCAIPTIONG
Per=ant a Sround Surfacs Elavetion in Fess 417
(Very loose), uut. black OCEBANIC MATIER including
) MUMerous roots /]
9z a= Mediom dense] . molst, Drown, very Siity SAND with
- \_scattared roots. Vi
E ? dium elns_} Boist, brown. very silty "SAND ta vary
5= L 3 sandy SIL o
1 | _Nery -t‘.l.ffl _Boist, gray, very sandv__SET_._ o
= “GiEcdl . moist. gray-brown, very sandy SILT. [TILL)
N = 1= 8 L e
' o ee—————t lﬁftiil"'"a‘f TRSE Pit at S Fess. ‘_
&) Comaletec 12/15/88.
X Nots: Modarsts nrnundntgr sespege cbsaurved at 4 to
3 2-foot—depth
| B
-
l B
2. ’“‘P‘mﬂ"" A=y for sxplanation of gescriptiens J-23086 December - 193&
' =" ona ctual henpes ey be grasual © el HART-CROWSER & associates, inc.
anmtmt mmm.::n-
? sxcavation. 10ha mey vacy with E3 Figure A-S
CE2965
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I
X
3

!
X
&

saa018 :anun: '\‘la:. m Feat

Mgy 23T

i Ll AR a&Ma™ 1 AU
Browrsd Surfascs Klavetion in Fuat
[Saft), malst, black ﬁ MATER including numerous

g1 roGts.
_?- (Madium denss), moist, brown, vary silty SAND with
2 - oeeaxional cobbles. .
._?_ (Madium denss to dansa), ROiSE, gr‘ly pottled brown, vary
5 - silty SAND with occasignal cobblas,
‘ (Vary stiff tc hard]. BOASE, ay=brown, slightly
o - \_gravelly. vsry unﬁy SILT.
4 Bottem of Test P:l.t tt 4—-41/2 Fest.
a- Complated 12/15/
22 Note: Modarste groundwater segpage obsarved st 1 and
4 2-fpat-depths.
o -
I
10 -]
14 ~
u -
u -
a4 - .
o

Test Pit Log TP—-14

Sazsnls Cancant !F::ts g.'i‘?‘-'-g SOIL DESCRAIFTIONS
Parzant N Sraung Surfaca =1 in Fast 388
o (I..uug:l. scist, black ORGANIC MATIER inciuding numarous _[-
3 -
1 Madium desnsel, molist, brown, sl.tgntlr ravelly, Bilty
2 - ? '\ SAND with pccasional cobhles and im:g ash laysr st /’
52 50 22 Eoproximataly i-i/2-fsot-gepth.
2~ edium danse), wet. Drown, Siightly pravslly, si :y /
§ SAND with uc:as:.unaz cobbles. N
sz o & ~ Intarpedded [nltliml dense). molst. gray, S1ightly
52 25 E gravelly, vna 511ty SAND end (megsium stiff), qrey, very
5 - fine sangy SILT.
. o Very st=iffl, moist, grazu sl:.qhtly gravelly. very sancy
7 - with occasignal coibles.
Ldh ~ Beccmes (hard] at approxisately B—fost-dapth.
-3 X 24 $ . :
10 - Bottom of Test Pit st §-1/2 Feat.
i Completed 12/15/88. .
: = NOte: Mcderate groundwater sesgsgs observed st i=1/2—
foot—depth.
‘z -
‘, = -
L& - .
=l
i. Bsfer ko Figurs A~31 for mzu-auh of gescrigtisne J-230E December 188E

arg
€. Sail a—u-:.m ang sTratum linse sra INterpretive

ad gotual chengas nay bo
3. l;m watsr conaltians, 21
sxcevesion. Cand

HART-CROWSER & assccilates, inc.

inmicazan, e i
1tione may very wiih Clee. Figure A-B

CE2966
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FE s L L B el ol it B L o . . e
: v . ° i ISars). ncus:. hlack CFG MATTER wWith numercus roots. |
. 3 Medium densal, moist, brown. very silty SAND with
( 2 - cccasional cobblas. :
- 3 - Medium dense to danss], Rols grw mottlsd brown,
* Hg (7 £ silty SAMD with occasional ©
( 4T ] Tt%r® " moist. derk gray., very sandy SILT wigh~ =~ |
-8 X 18 = sccasisnsl gravel.

Bottom of Test Pit =t Z Femt.
Completad 12/13/88.

Test Pit Log TP-16

Saaple Bontent Tesza Santm e SO DESCRIFTIONS
Peraent e Sround Surfacs Elsvacion in Fesz 330
ﬂ.ﬂn::ht.u soft)., wmt. black ORSANICS with thick rsot i
= = ] (Medium stlTf). moist, brown., gravelly, very sandy to

sandy SILT with pccasional cobblss.

7 ? [Stiff to very stiff], meist tc wet, mottlsd brown gray,
2 - gravelly., very sandy SILT with sccasicnal cabble. .

]
| S-2 i i
A -
s-3 [X] 8 i B A tv-r- Stiff to hard], msist. 503 avelly. very sandy |
59 ? ¥ with occasional cotbles. [*I]_Er

Betﬂm Sf Test P Fi\: at S=41/2 Famt.
Complissed 12/21/8

7 Note: Sugage oeeuring continuously from 2-1/2 feat to
s - 4=1/2 fest at about 3-4 gpa.

e
g -

Paart

Test Pit Log TP-17

Kater Lab
Sample otant Tests hgﬂ S0IL. DESCARIFTIONS
" X stign in Fest 390

° 2 (Logse o soft). molist, black ORABANICS with thick root
. 4 mn:.u- stiff), moist, beown, siightly gravelly, very
2 ~_Sandy SILT. =
= Beiff to ve gziff). moist, mottlad Ry=hrown,
-1 [ &7 a - slightly nrgelly. :mry sandy SILT. &
=X s T Tl tVery $tift to nardl. mplst. grey. siightly gravelly,
o o T .,:::’ sengy SILT. [ap= 05 NN [
=T 5‘;[ — Bf T ?t—rr-—ﬁ—'. = ===
o Complatad 12/21/
& =
7 -
. -
' —
1. Safer Se Figuta i~ for explafatisn of duescristions J-2308 December 1988
:’ rmuumml%m-mt::v-ﬁ:?mmz arS InCerprative HART-CAOWSER & assaciates, inc
T R e Tation. CoNIiEione wey Vary Wiin Cise. ot Figure A-7
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<

.- reores st =ancENt Tasts in Fest
v Farcaat .

11

G_i-u;a;! Surfacs Elsvat tn Feat 3
[Lsa:gnta soft), soliss. bl ANICS with thick root

. i Medium stir7), moist. brown, S1ightly gravelly, ssndy
= - . SILT.

* E (StifP ta veey akif?], ist, mattlad gray-brown, silty,
8 - veary gravally SANC.
P ks Wu-{; "1“ “¥5 hardl. Woist. gray, very gravelly. sandy |
5 - Bottom of Test Pit at 4-1/2 Feat.

i Completed 12/21/88
i Ncts: Seaepasga at 2 f=et is about 2-2 gpm.
7 -
a -~
g -

Test Pit Log TP-19

Deoth = SOIL. DESCAIFTIONS

Ssaols

11

D4

Uscar Laly
Cotant Teetzx
Parcant

&

in Feat
-]

Sround Suefzcs Slsvasisn an Feet 383
Easu ta scit). maist. blsck ODRBAMICS with thick root

g -
< -

2ol

4

B -
5 -
T -
F

-
’—

| (SGiff to very SEifr),
T \_gravelly, very sandy SIL with occasional cobble {'
{Very stiff to hard], mcist, gresy., siight gravelly.
' 1 cobbls. 1 5

p

aud!.um stif‘l. moist, brow. very sandy STLT.

mottied gray-brown, _ngntzv

very sandy SILT with gcsasiona

Botkom of Test Pikt at 4-1/2 Feast.
Cospleted 12/24/88.

Nota: Light ssspaga st S-{oot—gepih.

Test Pit Log TP-—-20

Sasols

1. :::u- ta Qanr- &1 Tor sxplisnatisn af dessripltluns
2. 5013 Geseridcions end stracus lipes ere intersrecive

m #u m:n Toat S0Il. DESCRIFTIONS
Perzant 2 Srgung Surfazs Slsvation ip Fast 403
] [Loose to sacft), moist, Black ORGANICS with thizk root
i fMedium Stiff). mwisxz, Drown., sandy SILT.
s o [Stiff)., moist, mgttled gray-brown, gravelly, very sandy
=3 7 - ? SILT.
e o T TiSEsTr Rg vEry sELTE), molse. gray. gravelly. T very sandy |
s Cofies Yery stiff ts hard. B
E Bottom of Test Pit &t S Feet.
5 - Completad i2/24/8d.
7..'.1 Note: Sespage at 3 fes: is mbout i-2 gpm.
. o~
’ o L
J—-2308 Decexber 13848

#nd sctusl changes By

-

af ®

tar Aslona,

m 8’ :u.q. are at tise
tanditiona ur wary with t2me.

HART-CBOWSER & associates, inc.
Figure A-8
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e — - - . 5 I | [ SRS
et Denth BESCARAIPTIONS
Easmale g:f-n T%u in Feet son. I
T a St Elasvstisa in Faet 4
o Lao::n soft)., moisk, black DAGANILCS with thick root
' 4 Madium stiff), poist. brown, gravelly. sandy SILT with
E~ gcessional cobblas and boulders.
E i {Yery stiff €0 mut). nﬂv. grevelly. very sandy SILT
HE 7 2 with oceasmional cobib
E v atiff), moist, 2 syelly. very sandy SILT
E 13 a ~_Mith cccasional ¢ eubh?.‘y L) e e e e e e e e
- B-r.m.u hard.
ol 3 Bottom of Tast Fit at 5 Fesk.
& - Complated 12/21/88.
] - Note: Seapmgu at € fest iz sbout 3-4 gpa.
.- .
’ et
i, fafer ta :uu- é~3 for paplanstisn of Ssscriptisns J-2306 December 1888
2. Bail ‘: ions Shed inaa coror =
y andutial chongen ay be gracal S ot HART-CAOWSER & associates. inc.
catsd, tias
8f SnCavATian. Candirishe mEy very with Cime. Figure A-S

—_—
—
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(A%

‘Table A1 Summary of Results of Shovel Probe Testing (UTM Zone 10T WGS84 Datum, 50-cm-Diameter Units)

Depth
5T? Elevation (Feeg) TTM {cm below Sediment Desczipdon Interpretation
surface)
oo l!}Y_}fg * d%:k ?cﬂD_W‘mh b’zown sandy }O%m Wet forest soils with back and chipped wood
g e 026 with woody ozgaaics and small rounded - L ~ et Gy
1 17706 ::::‘1‘%3 1;\',_’ pravels suggesiing disturbance from logging acuvity
aREs — 257575 light olive saad /st with souaded Jris—— verios gacial dll
oxavels and cobbles.
19YR3/4, dark yellowish brown sandy loam
09 with rooty organics and small rounded Shallow wet forest soil
3310473N gravels
2 12408 == . 10YR4/3 browa saad/silt loam with Mistuse of Aldeswaod-Everett seres glacial 6l and
LRI -t rouaded gravels and cobbles surface soil horizon and organic maresal
37-52 £3¥513 hghg:f;’::g‘i;ﬂ;}:& zouaded Alderwood-Everect sedes glacial 4l
16YR3/4, dark yellowtsh brown sandy loam
2-10 with rooty organics and small rouaded Shaflow wet forest soil
- pravels
3 119.98 257575 Gght ofive sand /<t with counded
10-50 grzvels. Fist-sized cobbles in upper 10-20 Alderwood-Everett sedes glacial all
cim, only small rouaded gravels below
10YR3/ 4, dark yellowish brown sandy loam
53105450, 538 with rooty organics and small rounded Wet forest soil
4 117.76 553575.6E gravels
T o
3348 SRS “g';_;"vfs § mﬁﬁ rounded Alderwood-Bvesstt sedes glacial 6l
10YR3/ 4, dask yellowish brown sandy loam
0-15 with rooty organics znd small rounded Skallow wet forest soil
- _ 53105721, o — y —
3 11207 — - = 10%¥R4/3 brown sand/siit loam with Mixture of Alderwood-Everett sedes glacial il and
s Cely rounded gravels and cobbies susface soil horizon and organic material
- 2.5Y5/3 light olive sand/sile with rounded 3 .
5161 hghgm_y_ els and cobbles Aldeswnod-Everetr sedes glacial all
10YR3/4, dark yellowish brown sandy loam
o e = willl o0ty Organics and small rounded T Smallewwet forsstsoll 0 |
5 108.23 5310647, = . gravels _ :
553329.TE 2.3Y5/3 light olive sand/silt with rouaded
8-24 geavels. Fist-sized cobbles in upper 10-20 Alderwood-Everett seres glacial il
cm, only small rounded grarels below




Depth

1A%

gravels and cobbles

§ STP Elevaton (Feet) UTM (cm below Sediment Description Interpretation
= surface)
3 018 10YR4/3 brown sand/ silt loars with Mixrure of Aldeswood-Evecett sedes glacial tll and
§ - 13436 53 _1'(3?:‘9\' _ fromded gzvels z:v:ld cof?bies surface soil hordzon aad orgacic matesal
= 5333302E 1832 2.5Y3/3 light olive sand/ fﬂ‘t with rounded Alder 3Erecert series glacil 4l
x*x. gravels and cobbles
2 10YR3/4, dark yellowish brown sandy loam
= 0203 with rooty organics and small rounded Wet forest soil
= =ar B gravels
2 8 13455 e 2D 2575/ light olive sand/ st with rounded
z 3355255E 0-50 gravels and cobbles. At 3045 cmbs, a od-E . al 611
; 203 rotting oot or burmed log was on the north Bldenwoud Bvecets series glacial
= wall Unit terminated at dense cobbles
oy 9 13239 5310360N, 032 10YR4/3 brown sand/ st loaa with Mixture of Alderwood-Everett seres glacial il and
bt 533507 3E - rounded pravels and cobbles surface soil hodzon 2nd organic matedal
- 10YR3/4, dark yellowish brown sandy loam
09 with rooty organics and small rounded Shallow wet forest soil
= (AR gravels
10 13328 310366N, = 10YR4/3 brown sand/silt loas with Misture of Alderwood-Everstt sees glacial il 2ad
SOSZAE =4 sounded gravels and cobbles sucface soil hogizon and organic matedal
2T = =
43-57 Z5Y5/3 hg;::;t]‘;e;adni;?;l: th rounded Alderwood-Everett serles glacial tll
10¥R3/4, dark yellowish brown saady loam
0-8 with ooty organics and small rounded Shallow wet forest soil
- pgravels
11 134.83 31056804, . T0YR4/3 brown sand/ =it loam with | Misture of Aldeswood-Everett sedes glacial ol and
EEE RIS icag rounded gravels and cobbles surface soil hodzon and organic matedial
- = 7 -
a1 | T e e Aldecwood-Evecett series glacial
10YR3/4, dark yellowish brown sandy loam
0—6 with ooty organics 2nd small rouanded Shallow wet forest soil
gravels
5310343, 16YR4/3 brown sand/silt loam with - = . o
| | smeaTE | 634 rouaded gravels and co"bbh?s Ac1020 Lﬁ:“‘s‘;&m;gmﬂ series glacial o aed
3440 2.5Y5/3 light olive sand/ “llt with rounded Ald E sesies glacial il
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STP Elevation (Feet) UM cm below Sediment Descrption Interpretation
¢ ) D TP
sarface)
10YR3/ 4, dark yellowish browa sandy loam
010G with rooty organics and small rounded Shallow wet forest soil
53103148 gravels
13 13252 i o 10YRA/3 brown sand/ silt loam with Mixraes of Alderwond-Everett sedes giacial all 2nd
5333413.3E 1041 oy 5 N . > . .
rounded gravels and cobbles susface soil horzon and organic maredal
2.5Y5,3 hahbt olive sead/ silt with rounded A o
1-55 i s Alderwood-Exezett series glacial all
gravels and cobbles
022 10YR4/3 browz sand/ silt loam with Mixoure of Alderwood-Eversit sedes gladial til and
14 12934 5310306, _ rounded gravels and cobbles surface soil hodzon and organic matedal
553383.0E 2940 2.5Y3/3 light olive sand/ Si![t with rounded Alderswood-Everett sedes dladial all
gravels and cobbles vere ;2!
020 10YR3/4, dark yellowish brown silty loam
15 115.99 33105392, s with small ooty organics
o 5335257E N 10YR4/3 dzy, compact browa szod/silt . P
2 z L ¢ Alderwood-Ev senes 1
20-65 loam with sub-counded gravels and cobbles ; od-E i sedes ghacial oll
10YR3/4, dark yellowish brown silty loam
0-15 . £ o
with small rooiy orgagics
15 119.92 5310500.5N, 10YR4/3 dey, compact orange brown
- o 533353 45E 16255 sand/ st loam with sub-rounded gravels aad
H cobbles, small and med. Cobbles
throughout, some motting at upper edge
10YR3/4, dark yellowisk brown silty loam
-3 . == I
with small rooty organics
. YR4/3 dry, < ct orange . 1
- . 5310408.5M, o LS f ?:‘v’ SRpactl l:'mown Mixture of Alderwood-Everstt sedes glacial 4li and
E 13042 N 338 sand/silt loam with small cobbles i 3 .
533553.25E ot susface sofl hodzon and organic materil
38-50 gt gray very com}_-uzlcst sandy silt, s Alderwood-Everett sedes glacial 51l
10YR3/4, dark yellowish brown silty loam
012 N N *
with small rooty organics
18 130.64 5310388.51N, 1249 10¥YR4/3 damp orange brown clay loam. Mixture of Alderwood-Evezett sedes glacial dll and
e 553516.51E - with small cobbles throughout surface soil horzon and organic marerial
= = Light groy demp.-very dy-sile ST
49-60 1l gravels Alderwood-Everett serles glacial
P 5510395.72 10YR3/4, dack ycﬂowish brown silty loam
21 B 5 S SELE
- 151.82 533475.28E 0-12 with small ooty organics




2 Depth
3 STP Elevation (Feet) UTM {cm below Sedirnent Description Ipterpretation
> surface)
3 173 — . . N
;:T 12-51 ms::d/ff;ﬂ??’ comp ac: o T ’_gobizl;w Mzrxture of Alderwood-Evereit sedes glacial 6l and
2 5 720 =i tloamn with small c su hort : i 7
T% 19 153182 53 .93_]?.2/- éig, — throughout B surface soil hordzon and organic material
S t very . .
4 51-70 Light gray very P Alderwood-Everetr sedes glacial til
= 10YR3/4, dark yellowish brown siliy loam
k) 0-12 B S
= with smzll rooty orzanics
= e - 10YR4/3 dry, compact otange brown - - . o
z 20 11936 SEMIENE 2 1239 sand/silt loam with small cobbles Mesture of Aldezwood-Evereit series glacial till and
= 533550.05E throughout surface soil horzon and organic matedal
&2 - - »
N 39-50 Light gmay very C"mP:ISCt Erallya il gapenl Aldeswood-Everett seces glacial 61l
3 e 10YR3/4, dark yellowish browa silty loam
with small rooty organics
_ 5310590.48N, 10YR4/3 dry, compact omange brown ) - s .
21 11205 P 6-53 s2nd/ silt loamn with small cobbles l\rﬁxwat_: ?f .-\lde::?mcid-EvemL\ serics giac:a[tﬂl and
throughout. Chascosl, cvidence of bumi surface soil horizon and organic materal
5365 Light gray compact sandy silt Alderwood-Everett sedes glacial 11l
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Table A.2. Summary of Results of Backhoe Soil Test Pits (UTM Zone 10T WGS34 Datum)

=8 L;;E-:é;): %ifd?::t(ilc:g’ (cm b:.l)oevst:uﬁ'ace) SedimengiiSscsprion
035 Dark browa loama with rooty organics
1 353 E/W 22N/8 3590 Orznge-brown glactal ull, mottded with upper and lower strats at respectve depths
90180 Compact light gray sandy loam
05 Dark brown loam with rooty organics
2 45N/S 2ZE/W 372 Orange-brown glacial fil, motded with upper and lower stmts at zespective depths
72-160 Compact light gray sandy loam
0-14 Dark beown loam with rooiy organics
3 44 E/W 22N/8 14-96 Oraoge-brows glacial tll, mottled with upper and lower strats at respective depths
90-200 Compact light gray sandy loam
0-7 Dack brown loam with zooty organics
4 3 E/W 22N/8 775 Orange-brown glacial 4l
75220 Compact light gray sandy loam
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(3RAIN SIZE USDA ES-4011,03.GPJ GINT US LAB.GDT 4/26/16

R =oth Solutions Nw GRAIN SIZE DISTRIBUTION
SRS 1305 - 136th Place NLE., Suite 201
NV Bellevue, WA 98005
Telephone: 425-284-3300
CLIENT _Veritas Construction Inc PROJECT NAME _Soundview Business Park
PROJECT NUMBER _ES$-4011.03 PROJECT LOCATION _Everett
U.5. SIEVE OPENING IN INCHES U.S. SIEVE MUMBERS [ HYDROMETER
5 4 3 2 1 %1— 1/23(8 3 4 B 810 1416 20 20 40 50 80 100 14G 200
100 \ | i ] % | i %E_LK. P | I i 1 'l 1]
85 T I L Y D <1 I “\L - 1
sol | ; AN 1S £
[} [ i &
85 I i i N \
! [ I'II ‘.\L R |
30 I \ \,k B
\ N \\ N\
75 N NA
| \ Q\
70 L] .
| T T \
65 | e 3
= | 3
G iaN \;\\‘
= N \
> 55 e s
m
x
% 50 < «*
= ° | .N N
S N
ﬁ:s 40 g
(a8 | *
35 .
30 |
25
20
15
10
5
0
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND |
COBBLES VE . SILT OR CLAY
coarse ] fine coarse ] medium 1 fine
Specimen ldentification Classification Cc | Cu
O' B4 25.00ft. USDA: Gray Slightly Gravelly Loam. USCS: Sandy ML.
x:i B-5 5.00%. USDA: Gray Gravelly Fine Sandy Loam. USCS: SM with Gravel.
A1| B8-5 15.00f. USDA: Gray Slightly Gravelly Loam. USCS: Sandy ML.
* B-5 30.00ft. | USDA: Gray Gravelly Loam. USCS: SM with Gravel.
Specimen ldentification 5100 D60 D30 D10 L PL P Y%Siit %Clay
® I. B4 25.01L 19 0.411 | 525
x BS 5.0ft. 375 0.488 i 33.3
A B5 15.0ft. 9.5 0.121 E 50.6
* B-5 30.0ft. 375 0.451 ‘. 374
| l J i;




Earth Solutions NV GRAIN SIZE DISTRIBUTION
1805 - 136th Place N.E., Suite 201

Beilevue, WA 98005

Telephone: 425-284-3300

CLIENT Veritas Construction Inc PROJECT NAME Soundview Business Park

PROJECT NUMBER ES-4011.03 PROJECT LOCATION _Evereit
U.S. SIEVE OPENING I INCHES U.S. SIEVE NUMBERS I HYDROMETER
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PERCENT FINER BY WEIGHT
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GRAIN SIZE USDA ES-4011.03.GPJ GINT US LAB.GDT 4/26/16

| 100 10 ' 1 0.1 D.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ .SAND SILT OR CLAY
coarse [ fine coarse | medium l fine
Specimen identification Classification Cc | Cu
.' B8-1 25004, 1JSDA: Gray Slightly Gravelly Sand. USCS: SM. 248 | 6.07
x B-2 10.00ft. USDA.: Gray Slightly Graveily Loam. USCS: ML with Sand.
A: B-2 50.00f¢. USDA: Gray Graveily Sand. USCS: SP-SM. 1.22 | 4.3«
* B-3 15.001t. | USDA: Gray Slightly Graveily Loam. USCS: Sandy ML.
Specimen Identification | D100 D60 | D30 D10 | LL PL P1 %Silt | %Clay
® B 25.0ft. 475 | 0.372 0.237 124
X B-2 10.0ft. 18 | | 73.1
al B-2 50.01t. 13 | 0.55% 0.297 0.129 7.2
* B-3 15.0ft. | 3.5 0.084 | i | 58.4
| | | L |




Report Distribution

ES-4011.05

EMAIL ONLY LBG 38, LLC
1040 West Georgia Street, Suite 800
Vancouver, British Columbia, Canada V6E4HI

Attention: Mr. Tim Timmons

EMAIL ONLY OAC Services, Inc.
701 Dexter Avenue North, Suite 301
Seattle, Washington 98109

Attention: Mr. Chris Heger

Earth Solutions NW, LLC
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