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Geotechnical Services Are Performed for
Specific Purposes, Perrsons, and Projects
Geotechnical engineers structurs thair services to mest the specific needs of
their cliants. A geotechnical enginesring study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another
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 rely on your geotechnical engireering report withcut
first conferring with the geotechnicai engineer who prepared . And no one
— ot sven you — should apply the report for any plrpose or project
except the one originally conternplated.

Read the Full Report

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

A Gegtechnical Engingsping Repert I Baged on

A Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-spacific fac-
tors when establishing the scope of a study. Typical factors inciude: the
client's goals, objectives, and risk management praferencas; tha 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 enginesr who conductad the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report hat was:

» pot prepared for you,

not prepared for your project,

not prepared for the specific sits axplored, or

completed before important project changes were mads.

. o »

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 froma
parking garage to an office building, or from & light industriai plant
to a refrigeraied warehouse,

.

~ Important Information About Your
Geotechnical Engineering Repont

Subsurface problems are a principal cause of construction delays, cost overruns, ¢.

The following information is pro vided to help you manage your risks.

laims, and disptites.

» elevation, configuration, location, orientation, or weight of the
proposed structure,
composition of the design team, or

o project ownership.

As a general rule, always inform your geotechnical engineer of project
changes—even minor ones—and request an assessmerit of their impact.
Geotechnical engineers cannof accept responsibifity or liabilily for problems
that accur because their reports do not consider developments of wihich
they were not informed.

Subsurface Conditions Can Ghange

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

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface condltions only at those points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
naers review field and laboratory data and then apply their professional
judgment to render an opinion about subsurface conditions throughout the
sita. Actual subsurface coneditions may dlffer—sometimes significantly—
from those indicated in your report. Refaining 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 recormendations inciuded in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opirion. Geotechnical
engineers can finalize their recommendations only by observing actuat
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subsurface conditions revealed during construction. The geotechmical
enginger who developed your report cannot assuing 1esponsibitily 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 engingering
reports has resulted in cosily problems. Lower tha risk by having your geo-
technical enginesr confer with appropriate members of ihe design team after
submitting the report. Also retain your geotechnical engineer to review perti-
rient elernents of the design team's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report, Reduce that risk by
having your geotechnical angineer 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 interpratation of fleld logs and laboratory data. To prevent efrors or
omissions, the logs included in & geotechnical engineering report should
never be redrawn for inclusion in architectural or other design drawings.
Only photagraphic or electronic reproduction is acceptable, but recognize
that separating logs from the report can efevate risk.

Give Contractors a Complete Report and
Guidance

Some owners and design professionais mistakenly believe they can make
contractors fiabie for unanticipated subsurface conditions by fimiting what
they provide for bid praparation. To help prevent costly problems, give con-
tractors the complete geotechnical enginesring report, Dut preface it with a
clearly written latter 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 limitad; encourage them to confer with the gentechnical
enginesr who prepared e report (a modest fee may be required) andyor to
conduct additional study tc obtain the specific types of information they
need or prefer. A prebid conference can also be valuable. Be sure contrac-
tors fave sufficient time to perform additional study. Only then might you
he in 2 positien to give contractors the best information available o you,
while requiring them to at least share some of the financial responsibilities
sternming from unanticipated cordifions.

Read Respensibility Provisions Clesely

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

N
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have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly include a variely 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 geolechinical
enginesr should respond fully and frankly.

Geoenvironmental Concerns Are Not Cevered

The equipment, techniques, and personnel used to perform a gecenviron-
mental study differ significantly from those used to perform a geotechnical
study. For that reason, a geotechnical engineering report does not usually
relate any geoenvircnmental findings, conclusions, of racommendations;
e.g., about the likelinood of encountering underground storage tarks or
requlated contaminants. Unanticipated environmental problems have fed
to numerous project faitures. If you have not yet oblaingd your own geoen-
vironmental information, ask your geotechnical consultant for risk man-
agement guidance. Do not rely on an environmental report prapared for
SOmaone efse.

Obtain Professional Assistance To Deal with Nold
Diverse strategies can be applied during building cesign, construction,
operation, and mainienance to prevent significant amounts of moid 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 stratagies focus on keeping building surfaces dry.
While grourdwater, water infiftration, and similar issues may have heen
addressed as part of the geolechnical engineering study whose findings
are conveyed in-his report, the gaotechnical engineer in charge of this
project is not a mold prevention consultant; none of the services per-
formed in connection with the geotechnical engineer's study
were designed or conducted for the purpose of moid preven-
tion. Proper implementation of the recommendations conveyed
in this report will not of itself be sufficient to prevent mold from
growing in or on the structure invelved.

Rely, on Your ASFE-Member Geotechnelal
Engineer for Additionai Assistance
Membarship in ASFE/The Best People on Earth exposes geotechnical
engineers to a wida array of risk management techniques that can be of
gentiine benefit for everyone involved with a construction project. Confer
with you ASFE-member geotechnical engineer for more information.

_/
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11100 Main Street, Suite 301
Bellevue, Washington 98004

Attention: Mr. David Ratliff

Dear Mr. Ratliff:

Earth Solutions NW, LLC (ESNW) is pleased to present this report titled “Geotechnical
Engineering Study, Proposed Promenade Apariments, 31110 - 129" Avenue Southeast,
Auburn, Washington”. In our opinion, the proposed multi-family development is feasible from a
geotechnical standpoint. Our subsurface exploration indicates the site is primarily underlain by
glacial till and localized areas of fill. During our subsurface explorations completed on January
30 and February 19, 2014, groundwater seepage was encountered between depths of
approximately 1.5 to 11 feet below existing grades.

In our opinion, the proposed multi-family structures can be constructed on competent native
soil, recompacted native soil, or new structural fil. In general, dense glacial till was
encountered beneath topsoil, loose to medium dense soil, and fill at depths of approximately
five to eight feet below existing grades. lLoose to medium dense soil encountered atop dense
native deposits can likely be compacted to the specifications of structural fill, provided the soil is
primarily free of organic and deleterious material. Successful use of upper deposits as
structural fill will largely be dictated by moisture content at the time of placement and
compaction. Where loose or unsuitable soil conditions are exposed at foundation subgrade
elevations, compaction of the soils to the specifications of structural fill, or overexcavation and
replacement with a suitable structural fill material, will be necessary.

Recommendations for foundation design, site preparation, drainage, preliminary infiltration
design, preliminary detention vault design, and other pertinent development aspects are

provided in this study. We apprsciate the opportunity to be of service to you on this project. f
you have guestions regarding the content of this geotechnical engineering study, please call.

Sincerely,
EARTH SOLUTIONS NW, LLC

G A

Keven D. Hoffmann, E.I.T.
Staff Engineer

1805 - 136th Place N.E., Suite 2C1 * Bellevue, WA 98005 ¢ {425) 449-4704 * FAX (425) 449-4711
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GEOTECHNICAL ENGINEERING STUDY
PROPOSED PROMENADE APARTMENTS
31110 — 129™ AVENUE SOUTHEAST
AUBURN, WASHINGTON

ES-3206
INTRODUCTION

General

This geotechnical engineering study was prepared for the proposed Promenade apartment
complex development to be completed at and around 31110 — 129" Avenue Southeast near
the Lea Hill neighborhood of Auburn, Washington. The purpose of this study was to provide
geotechnical recommendations for currently proposed development plans. Our scope of
services for completing this geotechnical engineering study included the following:

 Completing subsurface test pits for purposes of characterizing site soils;

« Completing laboratory testing of soil samples collected at test pit locations;

e Conducting engineering analyses, and;

» Preparation of this report.
The following documents and maps were reviewed as part of our report preparation:

» Site Plan prepared by Ross Deckman and Associates, Inc., revised January 3, 2014;

¢ Surface Water Management Manual (SWMM), prepared by the City of Auburn,
Washington, Department of Public Works, November 2009;

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

» Liguefaction Susceptibility Map 11-5 prepared by the King County Flood Control District,
May 2010, and;

+ Geologic Map of King County compiled by Derek B. Booth, Kathy A. Troost, and Aaron
P. Wisher, March 2007.

Project Description

According to the referenced site plan, the site will be developed with 19 multi-story, multi-family
apartment complex structures, a recreation facility, commercial space, parking areas, and drive
areas. Stormwater will likely be managed by a below-grade detention vault and possibly
infiltration galleries. A wetland area is indicated within the western site margin on the
referenced site plan; we understand adequate buffer spacing has been incorporated into the
preliminary site layout.




+

DevCo, Inc. ES-3206
March 4, 2014 Page 2

At the time of report submission, specific grading and building load plans were not available for
review: however, based on our experience with similar developments, proposed residential
structures will likely be on the order of two to four stories in height and constructed utilizing
relatively lightly loaded wood framing supported on conventional foundations. We anticipate
residential structures will incorporate slab-on-grade floors at garage elevations. We anticipate
perimeter footing loads on the order of 2 to 4 kips per lineal foot (kif). Slab-on-grade loading is
expected to he on the order of 150 pounds per square foot (psf).

We anticipate grade modifications up to approximately 10 feet will be required to achieve
design elevations, except possibly at areas where detention vault cuts will be more significant.
We anticipate mass grading at this site will primarily use a balanced approach, with cut soils
utilized elsewhere on-site as structural fill.

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

SITE CONDITIONS

Surface

The subject site is located north of the intersection between Southeast 312" Street and 129"
Avenue Southeast near the Lea Hill neighborhood of Auburn, Washington. The approximate
location of the property is illustrated on Plate 1 (Vicinity Map). The irregularly shaped property
consists of six adjoined tax parcels (King County Parcel Nos. 092105-8153, -9152, -9151, -
9150, -9063, and -9032) totaling approximately 14.43 acres. The site is bordered to the north
by residential housing, to the west by commercial and residential development, to the south by
Southeast 312! Street, and to the east by 132" Way Southeast.

Several single-family residences and associated outbuildings currently occupy the individual
residential parcels. We understand existing structural improvements will be removed as part of
project redevelopment plans. Site topography descends from the western and central site

margins to a drainage course near the west-central site margin. Total elevation change is
estimated on the order of 70 feet or less.

Subsurface
Subsurface conditions on the subject site were explored on two occasions as follows:

e Three test pits were excavated on January 30, 2014 using a trackhoe and operator
retained by our firm, and,

e Eleven test pits were excavated on February 19, 2014 using a mini-trackhoe and
operator retained by our firm.

Earth Solutions NW, LLC
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The test pits were observed, logged, and sampled by a representative of our firm. The test pits
were completed for purposes of assessing soil conditions and classifying site soils. The
approximate locations of the test pits are depicted on Plate 2 (Test Pit Location Plan). Please
refer to the test pit logs provided in Appendix A for a more detailed description of the
subsurface conditions.

Topsoil and Fill

Topsoil was primarily encountered in the upper four to eight inches of existing grades; however,
topsoil was encountered up fo 18 inches in depth in localized areas. The topsoil was
characterized by dark brown color, the presence of fine organic material, and small root
intrusions.

Fill was encountered at test pit locations TP-4, TP-13, and TP-14 during our subsurface
exploration and generally consisted of loose silty sand with gravel (Unified Soil Classification
System: SM). Organic bedding, wood debris, concrete rubble, and rubbish were noted within
the silty sand fill. Where encountered, fill depths were on the order of seven to eight feet below
existing grades, and the fill was primarily in a moist condition.

Native Soil

Underlying topsoil and fill, native soils primarily consisted of dense silty sand with gravel
(USCS: SM) and medium dense to dense silty gravel with sand (USCS: GM), otherwise known
as glacial till. Loose to medium dense silty sands, as well as localized areas of sandy silis
(USCS: ML), were encountered above dense glacial till deposits. At test pit location TP-2,
loose to medium dense poorly graded sand (USCS: SP) was encountered at approximately
three feet below existing grades. Native soils were primarily encountered in a moist condition,
and extended to the maximum exploration depth of 14 feet below existing grades.

Geologic Setting

The referenced geologic map resource identifies Vashon glacial till (Qvt) deposits across the
site and surrounding areas. As described on the geologic map resource, Vashon subglacial till
deposits typically consist of compact diamicts of silt, sand, and subrounded to well-rounded
gravel which were glacially transporied and deposited under ice. In addition, the referenced
WSS resource identifies Alderwood gravelly sandy loam (AgC) across the site and surrounding
areas. Alderwood series soils formed in moraines and glacial till plains.

Based on our field observations, native soils underlying the subject site are primarily consistent
with Vashon glacial till deposits.

Earth Selutions NW, LLC
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Groundwater

During our subsurface explorations completed on January 30 and February 19, 2014,
groundwater seepage was encountered at the test pit locations between depths of
approximately 1.5 to 11 feet below existing grades. With the exception of TP-14, iron oxide
staining was noted at depths on the order of two to eight feet below existing grades.

In our opinion, perched groundwater will likely be encountered during excavations on the
subject site. Groundwater seepage at depth could be moderate to heavy at some locations.
Groundwater seepage rates and elevations fluctuate depending on many factors, including
precipitation duration and intensity, the time of year, and soil conditions. In general,
groundwater flow rates are higher during the wetter, winter months.

DISCUSSION AND RECOMMENDATIONS

General

In our opinion, construction of the proposed apartment complex on the subject site is feasible
from a geotechnical standpoint. The primary geotechnical considerations associated with the
proposed development include foundation support, slab-on-grade subgrade support, the
suitability of using on-site soils as structural fill, preliminary infiltration design, and preliminary
detention vault design.

In our opinion, the proposed multi-family structures can be constructed on competent native
soil, recompacted native soil, or new structural fill. In general, dense glacial till was
encountered beneath topsoil, loose to medium dense soil, and fill at depths of approximately
five to eight feet below existing grades. Loose to medium dense soil encountered atop dense
native deposits can likely be compacted to the specifications of structural fill, provided the soil is
primarily free of organic and deleterious material. Successful use of upper deposits as
structural fill will largely be dictated by moisture content at the time of placement and
compaction. Where loose or unsuitable soil conditions are exposed at foundation subgrade
elevations, compaction of the soils to the specifications of structural fill, or overexcavation and
replacement with a suitable structural fill material, will be necessary.

This study has been prepared for the exclusive use of DevCo, Inc. 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

Site preparation activities will include instailing temporary erosion control measures, removing
existing structural improvements, establishing grading limits, and performing clearing and site
stripping, as necessary.

Earth Solutions NW, LLC
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Temporary Erosion Control

Prior to finished pavement installation, temporary construction entrances and drive lanes,
consisting of 6 to 12 inches of quarry spalls, should be considered in order to minimize off-site
soil tracking and to provide a stable access entrance surface. Geotextile fabric may also be
considered underlying the quarry spalls for greater stability of the temporary construction
entrance.

Erosion control measures should consist of silt fencing placed along down-gradient margins of
the site perimeter. Soil stockpiles should be covered or otherwise protected fo reduce soil
erosion. Temporary approaches for controlling surface water runoff should be established prior
to beginning earthwork activities.

Stripping

Topsoil was primarily encountered in the upper four to eight inches of existing grades; however,
topsoil was encountered up to 18 inches in depth in localized areas. ESNW should be retained
to observe site stripping activities at the time of construction to better assess the degree of
required stripping. Over-stripping may result in increased project development costs and
should be avoided. Topsoil and organic-rich soil is neither suitable for foundation support, nor
is it suitable for use as structural fill. Topsoil and organic-rich soil can be used in non-structural
areas if desired.

in-situ Soils

Successful use of native soils as structural fill will largely be dictated by the moisture content at
the time of placement and compaction. From a geotechnical standpoint, native  soils
encountered at the test pit locations will generally be suitable for use as structural fill, however,
native silty sands contain appreciable amounts of fines and maintain moisture sensitivity that is
generally characterized as high. During wet weather conditions, perched seepage and
groundwater flows may dictate the necessity for native soils to undergo remedial measures and
aeration prior to use as structural fill. If the on-site soils cannot be successfully compacted, the
use of an imported soil may be necessary.

In our opinion, if grading activities take place during periods of extended rainfall activity, a
contingency should be provided in the project budget for export of soil that cannot be
successfully compacted as structural fill. Soils with fines contents greater than 5 percent
typically degrade rapidly when exposed to periods of rainfall.

Imported Soils

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 shouid consist of a well-graded
granular soil with a fines content of 5 percent or less defined as the percent passing the
Number 200 sieve, based on the minus three-quarter inch fraction.

Earth Solutions NW, LL.GC
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Subgrade Preparation

Following site stripping and removal of existing structures, cuts and fills will be completed to
establish proposed subgrade elevations throughout the site. ESNW should observe the
subgrade during initial site preparation activities to confirm soil conditions and to provide
supplement recommendations for subgrade preparation. The process of removing existing
structures may produce voids where old foundations are removed. Complete restoration of
voids from old foundation areas must be executed as part of overall subgrade and building pad
preparation activities. The following guidelines for preparing building subgrade areas should be
incorporated into the final design:

e Where voids and related demolition disturbances extend below planned subgrade
elevations, restoration of these areas should be completed using structural fill to restore
voids or unstable areas resulting from the removal of existing structural elements;

+ Recompact or overexcavate and replace areas of existing fill, if present, exposed at
building subgrade elevations, with overexcavations extending into competent native soils
and structural fill utilized to restore subgrade elevations, and,

» FESNW should confirm subgrade conditions and the required level of recompaction or
overexcavation and replacement during site preparation activities, as well as the overall
suitability of prepared subgrade areas following site preparation activities.

Structural Fill

Structura! fill is defined as compacted soil placed in foundation, slab-on-grade, and roadway
areas. Fills placed to construct permanent slopes and throughout retaining wall and utility
trench backfill areas are also considered structural fill. Soils placed in structural areas shouid
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 utlity trench backfill
zones, depending on the responsible utility district or jurisdiction.

Foundations

In our opinion, the proposed multi-family structures can be constructed on competent native
soil, recompacted native soil, or new structural fil. In general, dense glacial till was
encountered beneath topsoil, loose to medium dense soll, and fill at depths of approximately
five to elght feet below existing grades. Loose to medium dense soil encountered atop dense
native deposits can likely be compacted to the specifications of structural fill, provided the soil is
primarily free of organic and deleterious material. Successful use of upper deposits as
structural fill will largely be dictated by moisture content at the time of placement and
compaction. Where loose or unsuitable soil conditions are exposed at foundation subgrade
elevations, compaction of the soils to the specifications of structural fill, or overexcavation and
replacement with a suitable structural fill material, will be necessary.

Earth Sotutions NW, LLC
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Provided foundations will be supported as described above, the following parameters can be
used for design:

¢ Allowable soil bearing capacity 3,000 psf
o Passive earth pressure 350 pcf (equivalent fiuid)
o Coefficient of friction 0.40

A one-third increase in the allowable soil bearing capacity can assumed for short-term wind and
seismic loading conditions. The above passive pressure and friction values include a factor-of-
safety of 1.5. With structural loading as expected, total settlement in the range of one inch and
differential settlement of approximately one-half inch is anticipated. The majority of the
settiements should occur during construction, as dead loads are applied.

Seismic Design

The 2012 International Building Code (IBC) recognizes the American Society of Civil Engineers
(ASCE) for seismic site class definitions. Based on the soil conditions observed at the test pit
locations, in accordance with Table 20.3-1 of the ASCE Minimum Design Loads for Bunldlngs
and Other Structures manual, Site Class C should be used for design.

The referenced liguefaction susceptibility map indicates the site and surrounding areas maintain
very low liquefaction susceptibility. Liguefaction is a phenomenon where saturated or loose
soils suddenly lose internal strength and behave as a fluid. This behavior is in response to
increased pore water pressures resulting from an earthquake or other intense ground shaking.

During our subsurface explorations completed on January 30 and February 19, 2014,
groundwater seepage was encountered at every test pit location between depths of
approximately 1.5 to 11 feet below existing grades. Iron oxide staining was noted at every test
pit location, with the exception of TP-14, at depths on the order of two to eight feet below
existing grades. In our opinion, site susceptibility to liquefaction can be characterized as low to
moderate. Establishment of uniform subgrades during construction will aid to mitigate typical
hazards associated with liquefaction in the event of seismic activity.

Slab-On-Grade Floors

Slab-on-grade floors for proposed residential structures constructed at this site should be
supported on a firm and unyielding subgrade. We anticipate that native soils likely to be
exposed at slab-on-grade subgrade levels can be compacted in situ to the specifications of
structural fill. Unstable or yielding areas of the subgrade should be recompacted or
overexcavated and replaced with suitable structural fill prior to construction of the slab.

Earth Solutions NW, LL.G
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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 material should have a fines content of 5
percent or less (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
manufacturer’s specifications.

Retaining Walls

Retaining walls must be designed to resist earth pressures and applicable surcharge loads.
The following parameters can be used for design:

o Active earth pressure (yielding condition) 35 pcf (equivalent fluid)
e At-rest earth pressure (restrained condition) 50 pcf

» Traffic surcharge* (passenger vehicles) 70 psf (rectangular distribution)
» Passive earth pressure 350 pcf (equivalent fluid)

o Coefficient of friction 0.40

e Seismic surcharge 6H*

* Where H equals retained height

The above design parameters are based on a level backfill condition and level grade at the wall
toe. Revised design values will be necessary if sloping grades are to be used above or below
retaining walls. Additional surcharge loading from adjacent foundations, sloped backfill, or
other loads should be included in the retaining wall design.

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 12 inches of the wall
backfill can consist of a less permeable soil, if desired. A perforated drain pipe should be
placed along the base of the wall, and connecied to an approved discharge location. A typical
retaining wall drainage detail is provided on Plate 3. If drainage is not provided, hydrostatic
pressures should be included in the wall design.

Drainage

Perched groundwater should be anticipated in site excavations depending on the time of year
grading operations take place, particularly in excavations at depth for utilties and the
stormwater detention vault, if applicable. 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 recormmendations to reduce the potential for instability related to seepage effects.

Earth Solutions NW, LLC



4

DevCo, Inc. ES-3206
March 4, 2014 Page 9

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 or slopes. In our opinion, foundation
drains should be installed along building perimeter footings. A typical foundation drain detail is
provided on Plate 4.

Preliminary Infiltration Evaluation

The feasibility of utilizing infiliration facilities to accommodate stormwater runoff from new
impervious surfaces was investigated as part of project development plans. The City of Auburn
adopts the referenced SWMM for design of infiltration facilities. The following preliminary
recommendations can be utilized regarding proposed infiltration facilities for the subject site.

Soil samples from selected test pit locations were analyzed in accordance with the USDA
textural classification system. Native glacial tilt was generally classified as loam with varying
amounts of sand and gravel. Localized amounts of very gravelly coarse sand (USCS: SP-SM)
were encountered at test pit location TP-7. Infiltration capacity typically exhibited by loam can
be characterized as very low. As previously mentioned in the Groundwater section of this
report, groundwater seepage was encountered at the test pit locations between depths of
approximately 1.5 to 11 feet below existing grades during our fieldwork.

From a geotechnical standpoint, infiltration at the subject site is generally not considered
feasible due to the presence of glacial till (loam) soil deposits and relatively shallow perched
groundwater seepage conditions. Localized areas of sand were encountered, but did not
appear extensive enough to support infiltration, Additional (targeted) investigation would be
needed to determine infiltration feasibility where sand deposits are present. In general,
infiltration facilities must be at least three fest above the seasonal high groundwater level, have
at least three feet of permeable soil beneath the facility bottom, and extend at least one foot
into native soils. Dense native glacial till, as well as the likely presence of groundwater
seepage within site excavations, will interfere with the successful design and functionality of
infiltration facilities.

Preliminary Detention Vauit Design

We understand below-grade stormwater detention may be utilized on the subject site. The
following preliminary recommendations should be incorporated into the design of detention
facilities:

¢ Detention vault foundations should be supported on competent native soil or crushed
rock placed atop competent native soil;

» Final detention vault designs must incorporate adequate buffer space from property
boundaries such that temporary excavation to construct the vault structure can be
successfully completed, and;

+ Perimeter drains should be installed around the vault and conveyed to an approved
discharge point.

Earth Seolutions NW, LLC
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During our subsurface explorations completed on January 30 and February 19, 2014,
groundwater seepage was encountered at the test pit locations between depths of
approximately 1.5 to 11 feet below existing grades. In our opinion, the presence of
groundwater seepage should be expected in excavations for below-grade detention facilities.
The following preliminary parameters can be used for the detention vault design:

e Allowable soil bearing capacity 5,000 psf
¢ Active earth pressure (unrestrained) 35 pcf

» At-rest earth pressure (restrained) 50 pof

o Coefficient of friction ' 0.40

« Passive earth pressure 350 pef

Detention vault walls should be backfilled with free-draining material or suitable sheet drainage
that extends along the height of the walls. The upper one foot of the wall backfill can consist of
a less permeable soil, if desired. A perforated drain pipe should be placed along the base of
the wall and connected to an approved discharge location. If the elevation of the vault bottom
is such that gravity flow to an outlet is not possible, the portion of the vault below the drain
should be designed to include hydrostatic pressure.

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

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 a high compressive strength are allowed steeper temporary slope
inclinations than are soils that exhibit a lower compressive strength.

Based on the soil conditions encountered at the test pit locations, loose and medium dense
native soils, fill, or areas where groundwater seepage is exposed, are 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 1.5H:1V (Horizontal:Vertical). Dense native glacial till encountered without the
presence of groundwater would 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.

Earth Solutions NW, LL.C
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The presence of perched groundwater may cause caving of the temporary slopes due to
hydrostatic pressure. 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 maintain a gradient of 2H:1V or flatter, and should be planted with
vegetation to enhance stability and to minimize erosion. An ESNW representative should
observe temporary and permanent slopes to confirm the slope inclinations are suitable for the
exposed soil conditions, and to provide additional excavation and slope recommendations as
necessary.

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 previously detailed in this report. 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 structurat fill sections
prior to pavement.

We anticipate new pavement sections will be primarily subjected to passenger vehicle traffic.

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

e Two inches of hot mix asphalt (HMA) placed over four inches of crushed rock base
(CRB), or;

¢ Two inches of HMA placed over three inches of asphalt treated base (ATB).

For relatively high volume, heavily loaded pavements subjected to occasional truck traffic, the
following preliminary pavement sections can be considered:

e Three inches of HMA placed over six inches of CRB, or;

¢ Three inches of HMA placed over four inches of ATB.
The HMA, ATB and CRB materials should conform to WSDOT specifications. All soil base
material should be compacted to a relative compaction of 95 percent, based on the laboratory
maximum dry density as determined by ASTM D1557. Final pavement design

recommendations can be provided once final fraffic loading has been determined. City of
Auburn road standards may supersede the recommendations provided in this report.

Earth Solutions NW, LLC
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Utility Support and Trench Backfill

In our opinion, gtacial till deposits primarily encountered on the subject site will likely be suitable
for support of utilities, Organic-rich soil is not considered suitable for direct support of utilities
and may require removal at utility grades if encountered. Remedial measures may be
hecessary in some areas in order to provide support for utilities, such as overexcavation and
replacement with structural fill, or placement of geotextile fabric.

Based on the results of our subsurface explorations completed on January 30 and February 19,
2014, groundwater seepage will likely be encountered during excavations for utilities. Caving
was observed at several test pit locations during our fieldwork, and may occur within trench
walls where groundwater seepage is encountered. Dewatering, as well as temporary trench
shoring, may be necessary during utility excavation and installation.

In general, native deposits should be suitable for use as structural backfill in utility trench
excavations, provided the soil is at or near 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, especially where groundwater seepage is encountered.
Each section of 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 Auburn or other
responsible jurisdiction or agency.

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 test pit
locations may exist, and may not become evident until construction. ESNW should reevaluate
the conclusions 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 report. 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
Test Pit Logs

ES-3206
Subsurface conditions on the subject site were explored on two occasions as follows:

e Three test pits were excavated on January 30, 2014 using a trackhoe and operator
retained by our firm, and,;

e FEleven test pits were excavated on February 19, 2014 using a mini-trackhoe and
operator retained by our firm.

The test pits were observed, logged, and sampled by a representative of our firm. The test pits
were completed for purposes of assessing soil conditions and classifying site soils, The
approximate locations of subsurface exploration test pits are illustrated on Plate 2 of this study.
The subsurface test pit logs are provided in this Appendix. The test pits were advanced to a
maximum depth of 14 feet below existing grades.

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

analyses. The stratification lines on the logs represent the approximate boundaries between
soil types. In actuality, the transitions may be more gradual.

Earth Solutions NW, LL.C







Earth Solutions NWuc
SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SYMBOLS TYPICAL
RAPH [LETTER|  DESCRIPTIONS
o []
. WELL-GRADED GRAVELS, GRAVEL -
GRAVEL G%%/%T 3 GW gm&g MIXTURES, LITTLE OR NO
AND _
GR&‘;’E;"Y POORLY-GRADED GRAVELS,
{LITTLE OR NQ FINES) GP GRAVEL - SAND MIXTURES, LITTLE
OR NG FINES
COARSE
GRAINED MORE THAN 50% GRAVELS WITH GM g:ll:w (:;RAVELS. GRAVEL ~ SAND -
T MIXTURES
S0ILS OF COARSE FINES
FRACTION
RETAINED QN NO,
4 SIEVE {APPRECIABLE GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
WELL-GRADED SANDS, GRAVELLY
MORE THAN 50% SAND CLEAN SANDS SW | sanDS, LITTLE OR NO FINES
OF MATERIAL IS AND o A
LARGER THAN
NO. 200 SIEVE SS%P\]IP g POORLY-GRADED SANDS,
SIZE (LITTLE OR NO FINES) SP gﬁg\éﬁl.w SAND, LITTLE OR NO
SANDS WITH SM SILTY SANDS, SANG - SILT
MORE THAN 50% FINES MIXTURES
OF COARSE
SEING ON NG
PA NO.
4 SIEVE {APPRECIABLE SC CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
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 l\call_iﬂgm S:L&Ds%:ﬂm GRA\_II_I\EILLY
LESS THAN 50 ) S, SIL
GRAINED CLAYS CLAYS, LEAN CLAYS
SOILS -
OL ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEDUS OR
OF MATERIAL IS viH DIATOMACEOUS FINE SAND OR
SMALLER THAN SILTY S0ILS
NO. 200 SIEVE
SIZE 7/
i{h? LIQUID LIMIT Z CH INORGANIC CLAYS OF HIGH
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The discussion in the text of this repart is necessary for a proper understanding of the nature

of the material presented in the attached logs.
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Fax: 425-449-4711
CLIENT _DevCo, fnc.

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

PROJEGT NAME _Promenade Apartments

PROJECT NUMBER 3206

TEST PIT NUMBER TP-1

PAGE 1 OF 1

PROJECT LOCATION _Auburn, Waghinaton

DATE STARTED _1/30/14____ _ COMPLETED _1/30/14 GROUND ELEVATION . TESTPIT 8IZE |

EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHQD AT TIME OF EXCAVATION _—-
LOGGED BY _KDH CHECKED BY KDH AT END OF EXCAVATION _ -~
NOTES _Depth of Topsocil & Sod 8" lawn arass AFTER EXCAVATION —
g
r | £ v |2 o
he| yd TESTS g 29 MATERIAL DESCRIPTION
oS5 )
m] % = = )
a7
0
TpsL| e ¥ 0.5 Dark brown TOPSOIL, roots to 1°
Brown silty SAND with gravel, loosé, moist
MC = 23.80%
™ 0
MC = 21.70% . -becomes tan, medium dense
- - SM . . -
-iron oxide staining
5 . -gilt interbeds to 5'
MC = 10.80% -sand interbeds to 5.5'
i ) -hecomes brown, minar groundwater seepage at 6*
-moderate caving to BOH
?'5 e -
AN, Brown silty GRAVEL with sand, medium dense, wet
- MC = 10.40% a o .
4 19 -intermittent cobbles
cM [e.P
] b 431
' g’ Q“g 3.5 -moderate groundwater segpage at 9.5'
10 MC = 11.30% [ Brown silty SAND with gravel, medium dense, wet
Fines = 27.40% -iron oxide staining
SM [USDA Classification: very gravelly sandy LOANM]
- MC = 9.40% 120 TR -
Tast pit terminated at 12,0 feet below existing grade. Groundwater seepage sncountered at 8.0
and 9.5 feet during excavation,
Battom of test pit at 12.0 feet.




Ear Soutons N | TEST PIT NUMBER TP-2

> Earth 1805 - 136th Place N.E., Suite 201
EUUTIBHE  Beilevue, Washington 98005 PAGE 1 OF ¢
NWue Telephone: 425-449-4704
Fax: 425-449-4711

CLIENT _DevCo, Inc. : PROJECT NAME _Promenade Apartments
PRQJECT NUMBER _3206 PROJECT LOCATION _Auburn, Waghington
DATE STARTED _1/30/14 COMPLETED _1/30/14 GROUND ELEVATION TEST PIT SIZE -
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD B AT TIME QF EXCAVATION _-—
LOGGED BY KDH CHECKED BY KDH . AT END OF EXCAVATION —-
NOTES _Depth of Topsail & Sad 8"- 12"; brambles AFTER EXCAVATION _---
a
i ;|9
E | =B 2 ZTw
i El Y = TESTS 8 [ Pe} MATERIAL DESCRIPTION
o % 2 3 % -
0 s m——— m
LAY Dark brown TOPSOIL, reots to 1'
TPSLy;, ./,
- .0

Brown silty SAND, loose, moist to wet
-heavy groundwater seepage at 1.5'

GEMERAL BH/ TP/ WELL 3206.5PJ) GINT US.SDYT 2m25H4

) ’ SM -hecomes wat
o 2.0 -iron oxide staining
i} MC = 26.60% Brown poorly graded SAND, loose to medium dense, wet
SP Vi g
5 -heavy groundwater seepage at 4'to 6
» o a0
i Brown silty SAND, loose to medium dense, moist to wet
I " MC = 28.40%
SM |
- " . 9.0
MG = 26.40% i %"} Brown siity GRAVEL with sand, medium dense, moist
= K o )
10 ’ D w)(
GM [ P . -
Xolly -heavy iron oxide staining pocket
; D& 110 -Mmoderate groundwater seepage at 10'to 171’
’ Gray silty SAND with gravel, dense to very dense, moist
N i MC = 10.90%
Fines = 34,60%
. §M [USDA Classification; gravelly LOAM]
’ -iron oxide stalning to BOH
14.0

~ - MG = 6.80% - - -
Test pit terminated at 14.0 feet below existing grade. Groundwater seepage encountered at

1.5, 4.0 and 10.0 feet during excavation.
Bottom of test pit at 14.0 feet.
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CLIENT _DevCo, Inc.

PROJECT NUMBER _3206

TEST PIT NUMBER TP-3

PAGE 1 OF 1

PROJECT NAME _Promenade Apartments

PROJECT LOCATION _Auburn, Washington

DATE STARTED _1/30/14
EXCAVATION CONTRACTOR _NW Excavating

COMPLETED _1/30/14

EXCAVATION METHOD

LOGGED BY KDH CHECKED BY _KDH
NOTES _Depth of Topsoil & Sod 8" grass .

. GROUND ELEVATION TEST PIT SIZE

GROUND WATER LEVELS:
AT TIME OF EXCAVATION _~-

AT END OF EXCAVATION -

AFTER EXCAVATION -

GENERAL BH I TP/ WELL 3208.GPJ GINT US.EET 2/28714

A
| Eh 4 |2
| 43 TESTS s MATERIAL DESCRIPTION
]
' TPsL|= ¥, . Dark brown TOPSOIL, roct to 1.5'
Brown silty SAND with gravel, loose, moist
- -minor groundwater seepage at 2'
MG = 11.90% -scattered iron oxide staining pockets to 6', large rock
. =11.90%
i . SM 1
5 | I -minor groundwater seepage at 4' to 5'
L MG = 10.20% | -large rock
Fines = 27.80% 1 [USDA Classification; very gravelly sandy LOAM]
T o . ,
at r{& Brown silty GRAVEL with sand, medium dense, moist
v 1.4
L b
Xib] ]
afN= |
i ] - % 3 ...4); -bscomes dense
MC = 10.80% Kh C ~minor groundwater seepage at &'
1% GM ‘;J ﬁ‘l{ -moderate caving to BOH
)
Xislls
L PRE
) Dk -becomes dense to very donse
o L 12,0
- - MG = 10.50% E - - - :
est pit terminated at 12.0 feet below existing grade. Groundwater seepage encountered at
2.0, 4.5 and 9.0 feet during excavation.
Bottom of test pit at 12.0 feet.
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TEST PIT NUMBER TP-4

Earth Solutions NW _
18045 - 136th Place N.E., Suite 201
Bellevue, Washington 28005 PAGE 1 OF T
Telephone: 425-449-4704
Fax: 425-449-4711
CLIENT _DevCo, Ine. PROJECT NAME _Promenade Apartments
PROJECT NUMBER _3206 PROJECT LOCATION _Auburn, Washington
DATE STARTED _2/19/14 COMPLETED _2/19/14 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _—
LOGGED BY _KDH _ CHECKED BY KDH AT END OF EXCAVATION _--
NOTES Graded Gravel Driveway AFTER EXCAVATION -——
a
T [ ﬁ v % ®
a gl 4 § TESTS QIRg MATERIAL DESCRIPTION
i as w & |
Ao =2 =
o
0 . T
Dark brown silty SAND with graved, loose, moist (Filly
-6" black organics layer
B -becomes gray
- MC = 17.00%
SM |
’ -becomes brown
5 By -moderate groundwater sespage
. = o,
MC = 36.30% -minor groundwater seepage
- MC = 14.00% XOVUL0.... -tron oxide stalning .~
SM RS Brown silty SAND with gravel, medium dense ta dense, moist
- MC = 18.70% WA

Test pit terminated at 8.0 feet below existing grade. Groundwater seepage encountered at 4.5
and 6.0 feet during excavation.

Boftom of test pit at 8.0 feet.
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EMLRE:  pojiavue, Washington 98005 PAGE 1 OF 1
NWiie Telephone; 425-445-4704
- Fax: 425-448-4711
CLIENT _DevCo, Inc, PROJECT NAME _Promenade Apartments
PROJECT NUMBER _3206 . PROJECT LOCATION _Aubum, Washington
DATE STARTED _2/18/14 COMPLETED 2/19/14 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _NW Excavaling GROUND WATER LEVELS:
EXCAVATION METHOD . AT TIME OF EXCAVATION -
LOGGED BY KDH CHECKED BY KDH AT END OF EXCAVATION -
MOTES _Depth of Topsoil & Sod 18"; grass AFTER EXCAVATION —-
g
[
XL E: % w T ®
nE| ug TESTS % %3 MATERIAL DESCRIPTION
a &2 = -
= [
7]
R ) Dark brown TOPSOQIL, roots to '
TPSLft L
B " LA )
b B ] ]
Brown silty SAND with gravel, oose, moist
- = MC =45.10% .
sM |-
PR MC = 25.80% LUl {ae
Fines = 57.60% Tan sandy SILT, medium dense, moist
[USDA Classification: LOAM]
- i | ~maderate groundwater seepage to 5, iron oxide staining
ML -becomas moist to wet
8
EX
Brown silty SAND with gravel, dense, moist to wet
- MC = 8.90% .
| SM
] -becomes dense to very dense
- MC = 13.30% 1 188

Test pit terminated at 8.0 feet below existing grade, Groundwater seepage encountered at 3.5
feet during excavation,
Bottom of test pit at 8.0 feet.
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GENERAL BH / TP 1 WELL . 3206.GPJ GINT US.GDT

Earth Solutions NW

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

Fax: 425-449-4711

CLIENT _DevCo, Inc.

PROJECT NUMBER _3206

TEST PIT NUMBER TP-6

PAGE 1 OF ¥

PROJECT NAME _Promenade Apartments

PROJECT LOCATION _Auburn, Washington

DATE STARTED _2/19/14 COMPLETED _2/19/14

EXGAVATION CONTRACTOR _NW Excavating

EXCAVATION METHOD

LOGGED BY _KDH CHECKED BY _KDH

GROUND ELEVATION TEST PIT SIZE
GROUND WATER LEVELS:
AT TIME OF EXCAVATION _~-

AT END OF EXCAVATION _---

NOTES _Depth of Topsoil & Sod 6" grass AFTER EXCAVATION -
o
i 0
= “" 2z
pe| wg TESTS L MATERIAL DESCRIPTION
iy a5 0|33
a o
2= o
73
D
TPSL| & ¢  Dark brown TOPSOIL, roots to 1'
Tan silty SAND with gravel, loose, moist
-becomes wet, tan
- - MC = 24.90%
: ~-caving to §', iron oxide staining
) -minor groundwaler seepage to 4'
- SM -becomes moist
MC = 20.30%
5
PN = 0,
MC = 22,20% becomes wet
N 7  -becomes moist
MC = 10.80% *

Tast pit terminated at 7.5 feet below existing grade. Groundwater seepage encountered at 4.0
feet during excavation.

Bottom of test pit at 7.5 feet,




Earih Solations NW - TEST PIT NUMBER TP-7

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

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

Fax; 425-449-4711

GEMERAL BH /TP / WELL 3206.5PJ) GINT US/GDT 202514

CLIENT DevCo, Ing. _ PROJECT NAME _Promenade Apartments
PROJECT NUMBER 3208 _ PROJECT LOCATION _Aubum, Washington
DATE STARTED _2(19/14 . COMPLETED _2/19/14 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD : AT TIME OF EXCAVATION _--—
LOGGED BY _KDH CHECKED BY _KDH AT END OF EXCAVATION -
NOTES _Depth of Topsoll & Sod 3" muss, short grass. AFTER EXCAVATION ---
&
= | Fi q |2 ®
ng| Yo TESTS S 1% MATERIAL DESCRIPTION
a5 § —
o =% =
&
g B
Brown siity SAND with gravel, loose, moist
MC =13.20% | SM |
i | . -becemes medium dense
) MC = 10.40% Ao .
Fines = 6.10% : Brown poorly graded SAND with silt and gravel, dense, moist
’ [LISDA Classliication: very gravelly coarse SAND]
i ’ -Iren oxide staining
5 sp- | |} -minor groundwater seepage to 5.5'
) SM LT -becomes moist to wet
- - MC = 9.10%
N i 7,0

Test pit terminated at 7.0 fest below existing grade.. Groundwater seebage ancountered at 4.5
faet during excavation.
' Bottom of test pit at 7.0 feet.




GENERAL BH / TP /WELL 3205.GR). GINT US.GDT 225114

“Farth Solations NW TEST PIT NUMBER TP-8

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

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

Fax: 425-449-4711

CLIENT DevCo, Inc. PROJECT NAME _Promenade Apariments
PROJECT NUMBER _3206 PROJECT LOCATION _Auburn, Washinaton
DATE STARTED _2/19/14 COMPLETED _2/19/14 GROUND ELEVATION ____ TEST PIT SIZE -
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD . AT TIME OF EXCAVATION _-~
LOGGED BY KDH CHECKED BY KDH AT END OF EXCAVATION -
NOTES Depth of Topsoil & Sod 5" - 7"; grass AFTER EXCAVATION —
a
I:E t % @ % o
LE| Y g TESTS © %0 MATERIAL DESCRIPTION
) [ & -
52 > |8
3
0
TPSLE? Yy Dark brown TOPSOIL, roots 1o 6"
' ' Brown silty SAND with gravel, loose, molst
- - MC = 20.30%
-iron oxide staining
-moderate groundwater seepage
-becomes medium dense
= - MC = 13.40%
5
‘ SM
MC = 63.80% -becomes moist to wet
- - iDes = 19 009 ‘ -large rocks
Fines = 13.00% [USDA Classification: very gravelly loamy SAND]
i ] -becomes dense
-becomes maist
o - MC = 14.40%
10 ‘ 10.0

Test pit terminatad at 10.0 fest below existing grade. Groundwater seepage encountered at 2.5
feet during excavation.
Bottom of test pit at 10.0 feet.




GENERAL BH/ TP/ WELL 2206.GPJ GINT LS.GDT 22514

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellavus, Washington 88005
Telephone: 425-448-4704

Fax; 425-449-4711

CLIENT _DevCo, In¢.

PROJECT NUMBER _3206

TEST PIT NUMBER TP-9

PAGE 1 OF 1

PROJECT NAME _Promenade Apartmenis

PROJECT LOCATION _Auburn, Washington

DATE STARTED _2/19/14 COMPLETED _2/19/14

GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION -~
LOGGED BY KDH CHECKED BY KDH AT END OF EXCAVATION _---
NOTES Depth of Topsoil & Sod 7" grass, moss AFTER EXCAVATION _-—-
&
T [ % i % ®
EE bs TESTS T MATERIAL DESCRIPTION
) as é =
=2 > |8
o
0 _ .
TRPSL| &2 & 05 Dark brown TOPSOIL, roots te 1°
IRER Brown silty SAND with gravel, loose, moist
e a = 0,
MC = 16.80% -iron oxide staining
-minor groundwater seepage and slight caving
' - -becomes tan, madium dense to dense
& MC = 16.60%
-large rocks
-becomes dense
MC = 15.90% B

Test pit terminated at 8.5 feet below existing grade. Groundwaler seepage encountered at 3.5
feet during excavation.

Bottom of test pit at 8.5 feet,




GENERAL BH / TP / WELL 3208.GPJ) GINT US.GDT 2/25/14

Earth Solutions NW

Fax: 425-449-4711
CLIENT _PevCo, Inc.

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

TEST PIT NUMBER TP-10

PAGE 1 OF ¢

PROJECGT NAME Promenade Aparttments

PROJECT NUMBER 3206

PROJECT LOCATION _Auburn, Washingion

DATE STARTED  2{19/14 COMPLETED

211914 GROUND ELEVATION TEST PIT SIZE

EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD ] AT TIME OF EXCAVATION _---
LOGGED BY _KDH CHECKED BY _KDH AT END OF EXCAVATION -—
NOTES _Depth of Topsoil & Sod 10" grass AFTER EXCAVATION —

g
= | F “ 2,
nE| Y 2 TESTS S %9 MATERIAL DESCRIPTION

== 2 |m

ol

[7#]
__ 0

U/ Dark brown TOPSOIL, roots to 2.5'
TPSLY, .4
. 4 - o - 1.0
MC = 27.80% Brown silty SAND with gravel, loose, moist
MC = % -iron oxide staining
_ =13.70 -becomes medium dense, tan
-heavy groundwater seepage to 4.5'
- 8M
5
- MC = 12.50% e

Test pit terminated at 7.0 fest below existing grade. Groundwater seepage encountered at 3.5
feet during excavation.
Bottom of test pit at 7.0 faet.




GENERAL BH F TP WELL 3208.68 GINT US.GDT 2054

Earth Solutions NW

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 58005
Telephone: 425-449-4704

Fax: 425-449-4711

CLIENT _DevCo, Inc.

PROJECT NUMBER _3206

TEST PIT NUMBER TP-11

PAGE 1 OF 1

PROJECT NAME _Promenade Apartments.
PROJECT LOCATION _Auburn, Washington

DATE STARTED _2/19/14 COMPLETED _2/15/14

GROUND ELEVATION . TEST PIT SIZE .
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD i _ . AT TIME OF EXCAVATION -
LOGGED BY KDH CHECKED BY KDH AT END OF EXCAVATION --
NOTES _Depth of Topsoll & Sod 8" bramblas, duff AFTER EXCAVATION -
i
x E ﬁ 0] %
he| wo TESTS 9 38 MATERIAL DESCRIPTION
L Ls [#7] =
e =z 2 |G
0 o
TPSL| ™% |y  Dark brown TOPSOIL, roots to 2'
: Brownr silty SAND with gravel, loose, moist
. -becomes wet
c MG = 17.40% -iron oxide staining
-moderate groundwater seepage
h SM -becomes tan with Increased sand content, medium dense, moist
MC = 15.20% ’
5
-moderate groundwater seepage to 6', becomes wet
e MC=13.20% |—i-1{&0

" Test pit terminated at 8.0 feet below existing grade. Groundwater seepage encountered at 3.5,
5.0 and 6.0 feet during excavation,

Bottom of test pit at 8.0 feet.




TEST PIT NUMBER Ti’-12 |

GENERAL BH /TP /WELE 3206,GPJ GINT US GDT 2/25/14

E ' I'ﬂ |  Earth Solutions NW
w . Edrh 1805 - 136th Place N.E., Suite 201 4
LITATE  Bojlevue, Washington 98005 PAGE 1 OF "t
NWin: . Telephone: 425-449-4704
) Fax: 425-449-4711
CLIENT BDevCo, Inc. PROJECT NAME _Promenade Apartments
PROJECT NUMBER _3208 PROJECT LOCATION _Aubum, Washington
DATE STARTED _2/19/14 COMPLETED _2/19/14 GROUND ELEVATION . TESTPRITSIZE ___
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _---
LOGGED BY _KDH _ CHECKED BY _KDH AT END OF EXCAVATION _---
NOTES _Depth of Topsoil & Sod 4" fleld grass AFTER EXCAVATION —-
s
& F 0 % ®
o el ug TESTS 8 %3 MATERIAL DESCRIPTION
i
[ g g o |%
o)
0 -
Brown silty SAND with gravel, [cose to medium dense, moist
- MC = 20.40%
Jlight groundwater seepage
sSM [ -iron oxide staining
‘ -moderate groundwater seepage
MC = 15.20%
5
-becomes tan, dense, increased moisture content
] -large rocks
| MC = 8.90% 75  [USDA Classification: gravelly LOAM]
Fines = 42,10% Test pit terminated at 7.5 feet below existing grade. Groundwater seepage encountered at 2.5

and 4.0 feet during excavation.

Bottom of test pit af 7.5 feet.
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GENERAL BH/ TP/ WELL $206.GFJ GINT US.GDT 2pshd

Earth Solutions NW

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

Fax: 425-449-4711

CLIENT _DevCo, Inc,

TEST PIT NUMBER TP-13

PAGE 1 OF 1

PROJECT NAME Promenade Apartments

PROJECT NUMBER 3206

PROJECT LOCATION _Auburn, Washington

DATE STARTED _2/19/14 COMPLETED __2/19/14

EXCAVATION CONTRACTOR _NW Excayvating

GROUND ELEVATION . TEST PIT 8IZE
GROUND WATER LEVELS:

EXCAVATION METHOD

AT TIME OF EXCAVATION _—

LOGGED BY _KDH CHECKED BY _KDH

AT END OF EXCAVATION _-—

NOTES (rass AFTER EXCAVATION -
a
= | £ v |2
oE| ud TESTS o g 8 MATERIAL DESCRIPTION
57|23 2 |
5 z 2 (e
¥
Brown silty SAND with graval, loose to medium dense, moist {Fill)
-hecomes gray
3% -hecomes medium dense
L - SM R
3] - 5 4 & .V
MC = 17.60% dule? -scattered wood debris
. -becomes dark brown, loose to medium dense
o .
98 -large conarete piece
" ; ~becomes brown, wet, groundwater sgepage
- - MC = 14.80% 80

ML

Tan sandy SILT, medium dense, water beﬁri’ng

2.0 -iron oxide staining

Test pit terminated at 9.0 feet below existing grade, Groundwater seepage encountered at 7.0
feet during excavation.

Bottom of test pit at 2.0 feet.




GENERAL BH { TP/ WELL 3208.GFJ GINT US.GDT 2125/44

Earth Solutions NW

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

Fax: 426-449-4711

CLIENT _DevCao, inc.

PROJECT NUMBER _3206

TEST PIT NUMBER TP-14

PAGE 1 OF +

PROJECT NAME _Promanade Apartments

PROJECT LOCATION _Auburn, Washington

DATE BTARTED _2/19/14 COMPLETED _2/19/14 GROUND ELEVATION i TEST PIT SIZE o
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _~-
LOGGED BY KDH CHECKED BY KDH AT END OF EXCAVATION _—
NOTES Depth of Topseil & Sod 2":.grass AFTER EXCAVATION -~
bw
£ | BB 4130
aEl Y TESTS o %3 MATERIAL DESCRIPTION
i )
A 3 3 =
/7]
Q —
Dark brown silty SAND with gravel, locse, moist (Fill)
S -wood debris
-gtring
MC = 29.50%
- - SM
5

h -large wood debris

i -becomes water bearlng

- z.0

M Brown silty SAND with gravel, loose to medium dense, water bearing
- MC = 20.00% 20

Test pit terminated at 9.0 feet below existing grade. Greundwater seepage encountered at 7.5
feat during excavation.

Bottom of test pit at 9.0 fest.




Appendix B
Laboratory Test Results
ES-3206

Earth Sclutions NW, LLC







S.3708,GPF GINT USLAB.GDT 22014

- GRAIN SIZE

Lar m
'bulmkmu

NWlu o

CLIENT _DevGo Inc.

Earth Solutions NW
1805 - 136th Place N.E,, Sulte 201
Bellevue, WA 98005

Telephone: 426-284-3300

PROJECT NUMBER _ES-3208

. PROJECT LOGATION _Aubum

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Promenade Apattiments

HYDROMETER

U.5. SIEVE OPENING IN INCHES © | U.8, SIEVE NUMBERS I
6 4 3 245 1804 {258 3 4 6 B0 1416 20 30 40 50 60 1001402::3
100 | %_I RNy ERNLEIL T T
95 W BN
e
90 \; s,
85 &
o AN !
Wt |
75 oy -t : T
70 £ it
- A\\:j';\w‘ - i
N
9 ol ol S < {§
E E{ /‘\\% : Al
= 56 T — R T
% 50 \ j f
£ 45 ¢ ?
i \b\
g 40 ' \ 1T ;
LLi h
. i ) B!
35 =Y g\
an} k-
25 :
20
15
10 :
:
ol : ‘ LY
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT OR CLAY
coarse I fine coarse I medium ‘ fine
Specimen Identification 7 | Classification Cc | Cu
O] TP-1 10.0ft. USDA: Brown Very Gravelly Sandy Loam. USCS: SM with Gravel.
M| TP-2 12.0ft. | USDA: Gray Gravelly Loam, USCS: SM with Gravel.
Al TP-3 6,0ft. USDA: Brown Very Giavelly Sandy Loam. USCS: SM with Gravel.
*| TP-5 3.0ft. USDA: Tan Loam. USCS: Sandy ML. '
& TP-7 3.0ft. USDA: Brown Very Gravelly Coarse Sand. USCS: SP-SM with Gravel. 0.82 |32.16
Specimen ldentification | D100 DBO D30 D10 %Silt | “%Clay
O} TP 10.01¢. 375 1.569 0.095 274" .
TP-2 12,061, 37.5 0.513 34.6
Al TP-3 6.0ft. 37.5 2,354 0.09 27.8
*{ TP-6 3.0ft. 19 0.083 57.6
®| TP-7 3.01t. 37.5 5.047 0.806 0.167 6.1




205.EPd BINT USLAEGOT 26012

CLIENT _DevCg Inc,

I r_--.-,.-m Earth Solutions NW
DTSR 1505 - 136th Place N.E., Suite 201
L L Bellevue, WA 98005

Telephone: 425-284-3300

PROJECT NUMBER _ES-3206

GRAIN SIZE DISTRIBUTION

PROJEGT NAME _Promenade Apartmants

PROJECT LOCATION _Aubum

PERCENT FINER BY WEIGHT

B 4 3

t1.8. SIEVE OPENING [N INCHES -
238 134 1238 3 4 8

U.5. SIEVE NUMBERS

HYDROMETER

100 |

: |
810 1416 20 30 40 5060 100140200

- 95

90

85

80

75

[Lai g W

70

65

60

5%

50

45

40

35

30

25

20

16

I

10

]
0

100

10

1

0.1

GRAIN SIZE IN MILLIMETERS

0.01

0.001

GRAVEL

SAND

COBBLES

coarse |

fine coarse

| medium I fine

SILT OR CLAY

Specimen Identification

Classification

Ce

Cu

O} TP-8 6.0ft.

USDA: Brown Very Gravelly Loamy Sand. USCS: SM with Gravel.

USDA: Tan Gravelly Loam. USCS: $M with Gravel.

8| TP-12 7.51t.

GRAIN 8IZE Ef

Specimen ldentification

100

D60

D30

D10

YoSilt

| %Clay *

Ol TP-8 6,04t

37.5

3.73

0.224

13.0

v

®| TP-12 7.5ft.

37.6

0.271

42.1




EMAIL ONLY

Report Distribution

ES-3206

DevCo, Inc.
11100 Main Street, Suite 301
Bellevue, Washington 98004

Attention: Mr. David Ratliff

Earth Solutlons NW, LLC







