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TERRA ASSOCIATES, Inc.

Consultants in Geotechnical Engineering, Gealogy
and

Environmental Earth Scienges

March 2, 2005
Project No. T-5675

Mr. Dick Wooden

Opus Northwest, LLC

015 = 115th Avenue 5E, Suitz 300
Bellevue, Washington 98005

Subject: Geotechnical Report
Pilchuck Landing
Smokey Point Boulevard
Marysville, Washington

Dear Mr, Wooden:

As requested, we have completed a geotechnical study. for the subject project. The purpose of our study was to
explore the subsurface soil and groundwater conditions and develop geotechnical engineering recommendations
for project design and construction. :

Our ficld exploration indicates that the site is generally underlain by loode to medium dense outwash soils.
Groundwater was observed at depths of two to six feet below existing grade. In our opinion, the native soils on
the site will be suitable for the proposed development, provided the recommendations presented in this report are
incorporated into project design and construction.

We trust this information i sufficient for your current needs. If you have lany questions or require additional
information. please call. '

Sincerely yours,
TERRA ASSOCIATES, INC.

32 /o5

12525 Willows Road, Suite 101, Kirkland, Washington 98034

Blhmee FATEY G759 sy o Co.. (4790 09T 4334
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Geotechnical Report
Pilchuck Landing
Smokey Point Boulevard
Marysville, Washington

1.0 PROJECT DESCRIFTION

The approximately 40-acre assemblage of parcels 15 located between the Ingerstate 5 (I-3) corrador and Smokey
Point Boulevard, north of 136th Street NE, in Marysville, Washington. Asl we undersiand, the normh end of the

site will be developed with an automotive dealership with service bays and
have & test track. The remaining southern site area will be developed with

large “big box™ anchor store. Structures will be single-story to two-story I:r+

motoreyele sales company who will
il stores, with the possibility of a
ildings constructed with pre-cast ult

up wall panels or CMLI block, We expect floors will be constructed at grade at an elevation at or near existing

site grades. Dock-high access may be provided at a few locations.

The recommendations contained in the following sections of this repont are based upon our understanding of these

design features, If actual features varv or changes are made, we should

review them in order to modifv our

recommendations, as required. We should review f{inal design drawings and specifications to verify that our

recommendations have heen properly interpreted and incorporated into projes

2.0 SCOPE OF WORK

Cnur work was completed in accordance with our authorized proposal dated
2005, we excavated 12 test pits to depths ranging from B to 10 feet below exi
subcontracted with Nornthwest Cone Exploration to perform 6 Cone Penetrati
of 40 feet. Using the information obtained from these subsurface expl
recommendations for project design and construction. Specifically, this repo

¢  Sail and groundwater conditions

*  Seismic

*  Site preparation and grading

s  Excavations

* Foundations

« Slab-on-grade support

=  Earth pressure parameters for retaining wall design
»  Draingpe

#  Liilities

=  Pavemenis

't design

January 31, 2005. On February 11,

piing surface grades. In addition, we

b Tests (CPT3) w0 a maximum depth
ations, we developed geotechnical
addresses the following:
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It should be noted that recommendations outlined in this repont reg_ardinL drainage are associated with soil
strength, design earth pressures, erosion and stability, Design and performance issues with respect 1o moisture as
it relates to the structure environment (L&, humidity, mildew, mold) 8 beyond Terra Associates’ purview. A
building envelope specialist or contactor should be consulted to address thesefissues as needed.

3.0 SITE CONDITIONS

3.1 Surface

The project site is located west of Smokey Point Boulevard, and esst of It5 in Marysville, Washington. The
approximate location of the site is shown on Figure 1. We were provided with a preliminary site development
plan by Opus NW, dated December 16, 2005, Figure 2 15 based on this site plan.

Currently, the southern pomion of the site is occupied with several structires associated with the Marysville
Livestock Auction (MLAY An approximately 400-fool long, |50-wide pond 15 located along the west property
line, west of the MLA facilities, The northern one-half of the site is primarily open agricultural fields with two
single-family residential structures. The site is relatively open with few trees, with the exception of a thick grove
of trees south of the residence near the northwest property comer. The sité lies within the Stilliquamish River
flood plain.

32 Suoils

In general, underlving a thin sod cover, the CPT and test pit explorations indicete the site is underlain with glacial
outwash sediments. The soils encountered in the test pits consisted of loose to medium dense, fine- 1o coarse-
grained sand with varying amounts of silt and gravel. The sands were generally moist in the upper two 1o six feer,
and wet to water-bearing below that depth. Below this upper horizon, Layersl of medium dense silty sand grading
to dense sand are predominant to the 40-foot termination depth of the CPTs, Interbedded thin layers of silt and
sandy silt were also indicated in this lower soil profile. Shallow surface ﬂ?s also composed of silty sand were
observed at Test Pits TP-11 and TP-12 to depths of two Lo three feet in the southemn developed portion of the site.

The Geologic Map of the Arlington West Quadrangle, Snohomish County, Washington, by James P. Minard
(1985), maps the solls in the vicinity of the site belonging to the Marysville Sand Member {Qvrm) of the Vashon
recessional outwash. These soils are classified as well-drained sand with ﬁr{e gravel. The soils we observed in
the test pits. and indicated by the CPTs, are consistent with the mapped d:&cinn-

The preceding discussion is intended as a general review of the soil conditl
descriptions, please refer to the Test Pit and CPT Logs attached in Appendix A,

encountered. For more complete

A3 Groundwater

At the time of our explomation, the static groundwater table was indicated at a/depth of about four to six feet below
existing surface grades. We installed slotted, two-inch diameter PVC pip%:.n six of the test pits to allow for

monitoring groundwater levels. Water level readings at these wells obtained on February 23, 2003, indicated a
static water level at a depth of about three feet. Fluctuations in the static groundwater level will oceur seasonally,
and will reach maximum levels duning and shortly following the wet winter months.

PageMo. 2
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4.0 GEOLOGIC HAZARDS

4.1 Seismic

Based on the resalts of our field exploration and our knowledge of the area geology, per Chapter 16 of the 2003
International Building Code (IBC), Site Class “C™ should be used in structura] design.

water pressure induced by vibrations. Liguefaction mainly affects geologically recent deposits of loose, fine-
grained sand and silty sand underlying the groundwater table. Soils of this nature derive their strength from
intergranular friction, The generated water pressure or pore pressure essentially separates the soil grams and
climinates this intergranular friction; thus, eliminating the soil's strength,

Liquefaction is a phenomenon where there is a reduction or complete loss r]:'sml strength due to an increase in

As described earlier, our subsurface exploration fndicates that the soils at the site consist of glacial recessional
outwash sands. The static groundwater table is shallow, residing at a dcu'il of about three feet below current
surface elevations. CPT data indicates thar the ourwash sand lavers belpw the water table exhibit relative
densities in the medium dense to very dense range, Due 1o the dense of the sand formation, analvsis
indicates it will be resistant to liguefaction during & design magnitude carthquake Based on analysis, in our
opinion, the risk for soil liquefaction to occur at the site and its associated hﬂzlhrd are low,

50 DISCUSSION AND RECOMMENDATIONS

5.1 eral

Based on our study, there are no geotechnical conditions that would prﬁ:]u:}ﬁl development of the site as planned.
The primary geotechnical consideration for site design and building :nnm:quu 15 the shallow groundwater table.
To reduce impacts associated with the shaliow water tahie, building grades shoold be designed as high as
practical, At minimum, finished floor and pavement grades should be at or near existing site elevations, Below-
grade structures will need to be designed to account for hydrostatic pressures] or provided with adequate drainage
to prevent hydrostatic loading. Dewatering by well point or deep pump wells will be nécestary to faciltate
excavations for installation of below-grade structures and utilities, The nead for and extent of dewatering will
depend on the depth of the structure or ufility and the time of vear construction will occur. The growndwater table
will likely recede to a depth of five 1o six feet below current site elevatiogs during the nommally dry summer
SEASDIL

Buildings can be supporied on conventional spread footings beaning on competent native soils below the surface
layer of organic topsoil and sod. Alemnatively, if required by desired final building elevations, structural fill
placed and compacted above these native soils can be used o support the building foundations, Floor slabs and
pavements can be similarly supported.

Page Mo. 3
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The near-surface native soils encountered at the site to a depth of about five feet contain a sufficient amount of
soil fines that will make them difficult to compact as structural fill when tﬂ-llil wet or dryv. The ability to use the
upper native soils from site excavations as structural fill will depend on ilsi maisture content and the prevailing
weather conditions at the time of construction. The earthwork contractor ghould be prepared to dry the native
soils by aeration during the normally dry summer season to facilitate compaction a8 structural fill. Alternatively,
stabilizing the moisture in the native soil with cement kiln dust (CKD), ce*:wnt_. of lime can be considered. In

general, the native outwash below the upper five-foot soil horizon is relatis
during most weather conditions as structural fill or backfiEl

The following sections provide detailed recommendations regarding these
considerations. These recommendations should be incorporated into the fi
specifications.

=h and d

To prepare the site for construction, all vegetation, organic surface soils, and

yely free of fines and could be used

sues and other geotechnical design
design drawings aod construction

other deleteriows materials should be

stripped and removed from the site. Surface stripping depths of about 12 inches should be expected to remove the

sod/orgamic topsoil layer m the northemn opén field areas. In the developed

A portion of the site, removal of

surface organic materials will be required in the livestock holding areas. Stripped vegetation debris should be

removed from the site. Organic topsoil will not be sutable for use as
depths in non-structural areas or for landscaping purposes.

ral fill but may be used for limited

Demalition of existing structures should include removal of all foundations fiom below areas of new construction.

Once clearing and grubbing operations are complete, grading 10 establish
In order to achieve proper compaction of the building fill, the native su
condition. If excessively soft and yielding subgrade is observed and 1t ¢
and compaction, stabilizing by the use of an additive, such as cement, CKD
Alternatively, the unstable soils can be excavated and replaced with clean

Depending on final building grades, it may be possible 1o leave floor slabs
fractured or broken up in place prior to filling over. Existing site utilities
from below new foundation construction. Elsewhere, the abandoned pipes
plugged or sealed w prevent water and soil intrusion,

pavement in place provided it is
are abandoned should be removed
be left in place provided they are

ade must be in a relatively stable
ol be stabilized in place by aeration
or lime will need to be considered,
granular structural fill Typically,

:}r&d building grades can be initiated.
b

stabilization of soft wielding soils that, because of excess moisture canmot be stabilized in place, reguires

amending or otherwise removing and replacing affected sails to & depth of 12

To construct suitable support for pavements, we recommend constructing
native soils, Based on our experience, native soils should be blended with T

to I8 inches,

g soil cement base (SCB) using the
pe 1 Portland cement &t a rate of .73

pounds per square foot of surface area per inch of depth, moisture conditioned as necessary, and then compacted
as structural fill. The soil cement should be tested to determine its compréssive strength, A minimum 28-day

compressive strength of 200 pounds per square inch {psip is recommended.
is discussed in the pavement section.

Page No, 4
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If grading activities are planned during the wet winter months, and the -D]'l-ffi'iE goils become (o0 wel 1o achicve
adequate compaction, the owner or contractor should be prepared to treat érﬂils with CKD, lime, or cement, or
import wet weather structural fill For wet weather structural fill, we recommend importing a granular soil that

meets the following grading requirements:

LS. Sieve Size Percent Passing
& inchea 101
No: 4 T4 maximum
MNa, 200 5 maxi ¥

*Based on the 3/4-inch fraction.

Prior to use, Terra Associates, Inc., should examine and test all materals to be imported to the site for wse as
structural fill. Ifthe building subgrade is constructed using native soils and will be exposed during wet weather, it
would be advisable to place 12 inches of this granular stnectural fill on the building pad to prevent deterioration of
the floor subgrade.

Structural fill should be placed in uniform loose layers not exceeding 12 inches and compacted to a minimom of
25 percent of the sotl’s maximum dry density, as determined by Amenicap Society for Testing and Materials
(ASTM} Test Designation D-698 (Standard Proctor). The moisture content pf the soil at the time of compaction
should be within two percent of its optimum, as determined by this same ASTM siandard. In non-structural areas,
or for backfill in utility trenches below a depth of 4 feet, the degree of co ion can be reduced 1o 90 percent.

33 Excavations

All excavations at the site associated with confined spaces, such as wtility trenches and lower building levels, must
be completed in accordance with local, state, or federal requirements. Based on current Occupational Safety and
Health Administration {OSHA) regulations, soils found om the project site would be classified as Group C soils.

For properly dewatered excavations more than 4 feet but less than 20 feet in (depth, the side siopes should be laid
back at & minimum slope inclination of 1.5:1 (Horizomtal:Vertical). If there|is insufficient room to complete the
excavations in this manner, or if excavations greater than 20 feet in depth are|planned, using temporary shoring o
support the excavations may need 10 be considered, Utility trench sidewdlls can be supported by & properly
designed and installed shoring trench box.

Groundwater should be anticipated within excavations extending to depths ofthree feet and greater below existing
surface grades. For excavations below six feet, the volume of water and rate of flow into the excavation may be
significant, and dewatering of the excavations will be necessary, Shallow Scavations that da not extend more
than one w0 two feet below the groundwater table can likely be dewat by conventional sump pumping
procedures, along with a system of collection trenches. Dieeper excavation will require dewatering by well points
or isolated deep-pump wells. The unlity subcontractor should be prepared to implement excavation dewatering
by well point or deep-pump wells, as needed. This will be an especially critical consideration for deep utility
excavations that will likely be required 1o tie into existing utilities along Smokey Point Boulevard.

Page Mo. 5




This information is provided solely for the benefit of the owner and other d
construed to imply that Terra Associates, Inc., assumes responsibility for job
site safety is the sole responsibility of the project contractor.

5.4 Foundations

The buildings may be supporied on conventional spread footing foundations

in Section 5.2 of this report. Perimeter foundations exposed to the weather =

March 2, 2005
Project Mo, T-5675

esign consultants, and should not be
site safety. It is understood that job

bearing on competent native soils or

Id bear at a mimimum depth of 1.5

on structural fill placed above competent native soils. Foundation suhgradetEi“uuld be prepared as recommended

feet below final extenior grades for frost protection.  Imterior foundations ¢
depth below the floor slab.

Foundations supported on undisturbed bearing surfaces composed of n
dimensioned for a net allowable bearing capacity of 2,000 pounds per
such as wind and seismic, a one-third increase in this allowable capacity can

be constructed at any convenient

tive s0il or structural fill can be
toot (psf). For short-term loads,
be used. With structural loading as

anticipated and these bearing stresses applied, estimated total foundation sestiement ranges from one-half to one

inch.

For designing foundations to resist lateral loads, a base friction coefficient
pressures acting on the sides of the footings can also be considered. 'Wao
resistance using an equivalent fluid weight of 300 pounds per cubic foot (pe
the upper 12 inches of snil in this computation because it can be affected
grading activity. This value assumes the foundation will be backfilled with 3
5.2 of this report. The values recommended include a safety factor of 1.5.

55  Retaining Walls

of 0.35can be used. Passive earth
recommend calculating this lateral
fi. We do not recommend including
by weather or disturbed by future
rructural fill, as described in Section

The magnitude of earth pressure development on retaining watls will pantly depend on the quality of backfill. We

recommend placing and compacting wall backfill as structural fill. To
pressure, wall drainage must also be installed. A typical wall dramnage detail

apainst the buildup of hydrostatic
s attached as Figure 3,

With granular backfill placed and compacted as recommended and drainage properly installed, we recommend
designing unrestrained retaining walls for an active earth pressure equivalgnt to a fluid weighing 35 pcf. For

restrained conditions, an additional uniform pressure equivalent to 100 psf s
wall loading calculations. For below-grade walls, such as utiliry vaults, if it i
walls, they should be designed 1o support an equivalent fluid weight of 90
traffic surcharge, the walls should be designed for an additional height of two

hould be applied and included in the

& not possible 1o effectively drain the

pef. When required, to account for
feet.

Friction at the base of foundations and passive earth pressure will provide resistance to these lateral loads. Values

for these parameters are provided in Section 5.5 of this report.

Page MNo. 6




5.6 Slab-on-Grade Floors
Slabs-on-grade may be supported on the subgrade prepared as recomme
Immediately below the floor slab, we recommend placing a four-inch thick

coarse sand or fine pravel that has less than three percent passing the No. 204
potential for upward capillary movement of water through the underlying soi
slab,

The capillary break layer will not prevent moisture intruosion through the slab

March 2, 2005
Project No, T-3675

ided in Section 5.2 of this report
r capillary break layer composed of
sieve. This material will reduce the

| and subsequent wetting of the floor

caused by waler vaporT [Tansmission.

Where moisture by vapor transmission is undesirable, such as covered floor areas, a common practice is to place a
durable plastic membrane on the capillary break layer and then cover the mejnbrane with a laver of clean sand or

fine gravel o protect it from damage dunng construction, and aid in unify

nrm curing of the concrete slab. It

should be noted that if the sand or gravel layver overlyving the membrane is saturated prior to pouring the slab, it

will be ineffective in assisting in uniform cuning of the slab and can acteally
transmussion through the slab, and affecting floor coverings. Therefore, 1n

serve as a water supply for moisture
bur opinion, covering the membrane

with a layer of sand or gravel should be avoided if floor slab construction ¢ccurs dunng the wet winter months

and the layer cannot be effectively drained.

Other methods are available for preventing or reducing water vapor transmission through the slab.

recommend consulting with building envelope specialist or contractor for
issue.

?
Surface

We
additional assistance regarding this

Fmal extenior grades should promote free and positive drainage away from t
allowed to pond or collect adjacent w foundations or within the immed;

providing & gradient of at least three percent for a minimum distance of ten

except in paved locatuons. In paved locations, a minimum gradient of two
provisions are included for collection and disposal of surface water adjacent t

Kubsurface

atte at afl umes, Water must not be
te building areas. We recommend
feet from the building perimeters,
percent shonld be provided, unless
 the stricture.

In our opinion, with pavement surfaces extending up to the building perimetér and surface drainage controtled by
positive sloping away from the building, or by storm sewer installations, perimeter foundation drains would not

be required.

28 tilities

Utility pipes should be bedded and backfilled in accordance with Americ
specifications. As a minimum, trench backfill should be placed and com
Section 3.2 of this report. At the time of our study, the seil’s moisture oo
dryirg back or other means to condition the material will probably be nece
If utility construction takes place during the winter, it may be necessary (o

Public Works Associates {APWA)
ed as structural fill as described in
&nt was above optimum; therefore,

v to facilitate proper compaction.
impon suitable wet weather fill for

utility trench backfilling. Also, due to the high groundwater table, any trench excavation deeper than four feet

will likely require dewalering.

Page Mo, 7
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Hydrostatic uplift forces will need to be considered for below-grade structdres, such as utility vaulhs or buried
tanks, For design, the groundwater table should be assumed equivalent to existing surface grade. Resistance to
uplift will be provided by the weight of the structure itself and the weight of the backfill scil. For backfill that is
compected to structural fill requirements, a soil umit weight of 115 pef can he ised

5.9  Pavements

In order 10 prepare a stable subgrade and pavement base, we recommend|using a soil cement application as
discussed in Section 5.2 of this report.  The cement should be hlended uni v with the native soil, with the
mixture also moisture conditioned as necessary, The soil cement moisture should be within -1 to +2 percent of
optimum, as defermined by ASTM Test Designation D-698 (Standard tor) prior to compaction, Onee
blended and conditioned, the soil cement should be compacted 10 a minimum of 95 percent of its maximum dry
density, as determined by this ASTM standard. The sofl cement should achieve a minimum 28-day compressive
strength of 200 pounds per square mch (psi).

Initial compaction of the soil cement should be accomplished with & sheep's foot compactor. Once compacted,
rough grading can be completed with final compaction achieved using a steelidrum roller, Compaction and rough
grading should be completed within a three-hour time period following application and bleading of the cement
with the soil.

After grading and compaction, traffic on the soil cement base should be keptiat 2 minimum for at least three days
to allow the base to cure and gain is initial compressive strength, Pavement construction should then be
completed shortly following this imtial cuning period. Dumng this time period, and up to when pavement surfaces
are constructed, the SCB must be kept moist and not allowed to dry excessively, 1f needed, maintaining a moist
surface by watering with a water truck is recommended. If the soil cement will not be paved over following
initial cunng, and traffic will traverse the base, we recommend placing a two-jnch thick layer of crushed rock over

the SCB to reduce surface degradation.

Quality contral during construction of the soil cement base should include verifications of the following:

*  (Cement application rate
®  Thickness

*  Moisture and compaction
*  Compressive strength

A mumimum of three test specimens from the same soil cement sample should be prepared for compressive
strength testing for each day's construction,

We expect traffic a1 the facility will consist of cars and light trucks, along with occasional heavy traffic in the
form of tractor-trailer nigs, For design considerations, we have assumed traffic in parking and in car'light truck
access pavement areas can be represented by an 18-kip Equivalent Single Axle Loading (ESAL) of 50,000 over a
20-year design life. For heavy traffic pavement areas, we have assumed and ESAL of 300,000 would be
representative of the expected loading. These ESALs represent loading equivalent to 3 and 18, loaded (20,000
pound GVW) tractor-trailer ngs traversme the pavement daily in each area, respectively.

Page Mo, &



Based on these traffic loading assumptions, we recommend the following pav
Light traffic and parking:

# Three inches of asphall concrete (AC) over eighl inches of 3CB
Heavy traffic:

& Three inches of AC over 12 inches of SCH

Asphalt concrete should meet the requirements for Y9-inch HMA mix,

March 2, 2005
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rment sections be constructed;

as outlined in Washington State

Department of Transportation’s (WSDOT) standard specifications. Asphalt-treated base and crushed rock base

should alzo meet WEDOT requirements.

Long-term pavement performance will depend on surface drainage. A poorly-drained pavement section will be
subject to premature failure as a result of surface water infiltrating into Lrl subgrade soils and reducing their
supporting capability. For optimum pavement performance, we recommend gurface drainage gradients of at least

two percent. Some degree of longitudinal and transverse cracking of the
over ime. Regular maintenance should be planned to seal cracks when they

6.0  ADDITIONAL SERVICES

Terra Associates, Inc., should review final designs and specifications in
foundation recommendations have been properly imterpreted and implemen
also provide geotechnical services during construction in order to observe ©
specifications, and recommendations. This will allow for design changes
those anticipated prior 1o the start of construction,

70  LIMITATIONS

This report 15 the property of Terra Associates, Inc.. and was prepared in
geoctechnical engineering practices. This report is intended for specific
project in Marvsville, Washington, and for the exclusive use of Opo
representatives. No other warranty, expressed or implied, 1s made.

vement surface should be expected

CLAT,

order to verify that earthwork and
ed into project design. We should
pmpliance with the design concepts,
f subsurface conditions differ from

ance with generally accepted
lication to the Pilchuck Landing

;. NW, LLC and their suthorized

The analyses and recommendations presented in this report are based upen data obtained from the test pits
excavated on-site. Varations in soil conditions can occur, the nature m-nt extent of which may not become

evident until construction. If variations appear evident, Terra Associates, In
the recommendations in this report prior to proceeding with construction.

Page Mo, 9
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APPENDIX A
FIELD EXPLORATION

Pilchuck Landing
Marysville, Washington

Omn February 11, 2005, we performed our field exploration using a rubber-tirefl backhoe, We explored subsurface
soil conditions at the site by excavating 12 test pits to a maximum depth of 10 feet below existing surface grades.
On February 16, 2005, we also explored subsurface conditions at the site by performing six CPTs. Northwest
Cone Exploration (NWWC) under subcontract with Terre Associates, Inc. per ed the CPTs at locations selected
by Terra Associgtes, Inc, The CPTs were advanced to depths of 40 feet below the surface. The CPT and test pit
locations were determined in the field by pacing measurements from existing site features. The approximate CPT
and test pit locations are shown on Figure 2.

In the CPT, an ipstrumented approximately | Y-inch diameter cone is pushed into the ground at a constant rate,
During advancement, continuous measurements are mace of the resistance |to penetration of the cone and the
friction of the owler surface of a sleeve, The cone 13 also equipped with a porous filter and a pressure transducer
for measuning groundwater or pore water pressure generated.  Measorements of tp and sleeve frictional
resistance, pore pressure, and interpreted soil conditions are summarized in graphical form on the attached CFT
logs:

An engineering geologist from our office observed the test pit excavationg and classified the soil conditions
encountered, maintained a log of each test pit, obtained representative soil damples, and observed pertinent site
features. All soil samples were visually classified in accordance with the [Unified Soil Classification System
(USCS) described on Figure A-1. The test pit logs are presented on Figures A-2 through A-7.

Representative -soil samples obtained from the test pits were placed in closed containers and taken to our
laboratory for further examination and testing. The moisture content of each sample was measured and is
reported on the Test Pit Logs. Grain size analyses were performed on six of the samples, the results of which are
shown on Figures A-8 through A-10,
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ERE ) I!_]1gan G\ q_'-‘-mll-gradad g:;vals. gfaual-sar.ld. |'|"|I:HL.'|I'E=E littla ar nn_
Q% GRAVELS Gravels | Wl - _
= {less than o Poory-gradgd graveis, graveksand mixtures, Ftle o
5 =8 Morethen | Stafmes) | G | nomes | °
0 - 50% of coarse | ' : darela o
o = Iraetion 15 g || GM Silty gravels, pravel-sand-sitt mixtures, non-plastic
LLJ E% | lerger than Mo, | i Sines i
% =@ 4 sieve GC Clayey gravels. gravet-sand-clay mixtures, plastic fines,
= - . 2 b e e
E %: ! SANDS gﬁ%‘; Ew ‘Well-graded sands, gravefy sands, lifis or no fines
w o= {less than [ o#d sands da, iftle
E E - Mare than 5% fines) SP lil‘?;:y e T i
o mg 50% of coarse —
O 5 fraction is SM Silty sands,| sand-silt mixtures, non-plastic fines
O = smaller than Eﬁds |- A
MNo.: 9 wave L SC Clayey sangs, sand-clay mixtures, plastc fines.
! | the i
_ ML Inorganic s||tr;. rock flour, clayvey eiffs with gight
R B SILTS AND CLAYS plasticty. =
Q ﬁﬁ CL inonganic clays of low 19 medum plasticty, (lean clay).
i Se Liquid himit Is less than 50% | . £ S
B g =% OL Organic silts and arganic clays of low plastcity
E I.F]E 1] S
E By @ MH inorgans: sills. etastic
5] E_g": & SILTS AND CLAYS -
w e E CH Imorganic ciewvs of high plesticity, fat clays,
= g & Liguid limit iz greater than S50% —
Tl OH Organic clays of high plasticity
HIGHLY ORGANIC SOILS PT Paat.
DEFINITION OF TERMS AND EP’MEDLE
) Standard Fenetration | A= -
i Density Resistance n Blows/Foot 1 Ep%ﬁ%ﬂ"&'ﬁmn il
g Very loose -4 T 24% [NSIDE DIAMETER RING SAMPLER
Loose 4-10 L ©R SHELBY TUBE SAMPLER
ﬂ hedium dernse 10-30
% Dense a0-50 | ¥  WATER|LEVEL (DATE)
u very dense iﬂ Tr  TORVANE READINGS, tsf
: Standard Penefration Fp PEMETROMETER READIMNG tsf
gy | EonSmney  DasiElics in BiowsiFoot DD DAY DENSITY, pounds per cubic foot
= | Very sof 0-2 LL  LIQUID|LIMIT, percent
w Soft 2-4
5 Mediwm 5t 4-H Pl PLASTIC INDEX
L 32:; stift 'IBE.:IS?E H  STAMDARD PEMETHATION, blows par foot
Hard =32
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Logged by: DPL

Test Pit No. TP:

-

Approximate Elev,
Date:; 2/11/05
Depth r-éuistura
(f) Soll Description areont
0 16 nches | P SOILS00)
9 Reddish-brown silty SAND, ing grained, loosa o medium|dense, moist (o
4 wer ism 235
1 Grayish-brown to gray sty SAND to SAND with silt, fine grained, medm | 230
B daense, maist. (SMISP)
— 218 b 4
1 Gray 3AND, fine to coarse grained, medium dense, wet. [SF) 184
10 =] Test pit terminated at 9 feet.
4 Maderate groundwater seapage obsenved at & fagl
A Test pit sidewalls easily cavad
A Z-inch slofted pec standpips nsiallad,
15
Test Pit No. TP-2
Logged by: DPL _
Approximate Elew.,
Date: 2/11/05
Depth Moistura
(i) Soil Description E‘:EQ:,?”'
0 T Tizinches ToPsOILE0D) o -
4 184
J Reddish-brown silty SAND, fine grained, modwum danga, moizt. (SM)
- = _ Y S 1 _| 21.8
5 o
N Grayish-brown to gray SAND with sit to clean SAND, fine|grained, e h 4
1 medium densa, mois o wel, (SP)
i 238
10 o
1 Test pit terminated at 10 fest
1 Mederate groundwater seepage observed ai 6.5 feet,
4 Test pit sidewalls easily caved
15

L
Ty
", g T
.\_._Q-.P'I'\"'I e
B g
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Test Pit No. TP-3
Logged by DPL
Approximate Elev,
Date: 2/11/05
Depth Moisture
(ft) Soil Description .
0 =T 71z incres TOPSOILS0D) -
- Reddish-brown sity SAND, fine grained, medium denae, maist. (SM) 258
< Grayish-brown fo gray SAND with =it, fine grained, r‘l'lédil; dense, moist, | 223
5 — (SMBR o267
E! v
- Z3.4
A Gray SAND, fine o coarse grained, frace graved, medium [desne, wel
J (SPR) 21.3
10
-1 Test pit lermiratad at 10 feel
= Bloderate groundwatsr sespage cbeenvad a8t & fest
1 Test pn sicewslls easily caven
15
Test Pit No. TP-4
Logged by: DPL .
Approximate Elav.
Date: 2/11/05
Depth Moisture
(ft.) Soil Dascripfion E‘}Qﬁm
0 {12 inches TOPSOILGO0) P (P
_| Raddish-brown silty SAND, fine graned, medium denss, moist fo wal.
SM)
|: e S4.4
§ — OGray SAND with some silt, line grained, medum dense, wet. (SP)
5 ]
= |
- 14.5
| Gray SAND with gravel, fine to coanse grained, medium arnm wel, (5F)
10
= Tasl pat lesminaled al 10 feel.
- Moderate groundwater seepage coserved at 6 fast
- Tost pil sidewalls easily caved,
| Z2-inch shotted pye standpipe instaled
15
_ e TEST PIT LOGS
L ‘:53;3:_ ?;S‘E;i TEI" ra 5 RILCHUCK LANDING
St Associates, Inc. MARYSVILLE, WASHINGTON
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Test Pit No. TP-5

Logged by: DPL
Approximate Elev,
Date: 2/11/05
Depth Moisture
(ft) Soil Deseription 5‘2'[25?”‘
0 T {1z incres ToPBOILEOD) ]
4 Beddish-broam sifty SAND, fing granad, I'I‘IEII:th dange, wal (5M)
4 Grayish-brown sandy clayey SILT, medium stff, wet. (ML] Zra
4 Reddish-brown sandy clayey SILT, soft, wet. (ML} @l v
5 _ Gray SAND, fine grained, medium dense, wel. (SP) 263
N Gray SAND with gravel, ﬁ.|:|-=_'= to coarss gmlmd...'.n"mﬂum densa, wot. {EI.:-'].- Hed
1 Test pit terminaied at & feat.
10— Moderate groundwater sespage chearved af 4.5 fesl
4 Test pi sidewalis sassity caved.
1a

Logged by’ DPI

Test Pit No. TP-6

Approximate Elav,
Date: 2/11/05
Depth Moisture
(ft.) Soil Description E‘?Qﬁm
0 | (12 nchas TOPSOILISCO)
- ?I'-Tm brown silty SAND, fine graned, medum dense, roist o wet, 29,1
{
5 _- Gray SAND, fine grained, medium dense, moési. (3P) 518
. 4
: Gray SAMD with some gravel, fine o coarse grainod, rrrm:I i danse, wel | jag
(SP)
10
4 Tesi pif {fesminated at 10 feet
4 Moderato o heavy groundwatos seepage obsaned a1 5 faat,
4 Test pit sidewalls easily caved.
15
7 TEST PIT LOGS
ey rerra AILCHUCK LANDING
w0 Associates, Inc. MARYSVILLE, WASHINGTON

Consufiants in Gaotechnaal Engmeonng
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Test Pit No. TP-7
Logged by: DPL .
Approximate Elev,
Date: 2/11/05
Depth Molsture
(fr.) Soil Description CG{%?N
0 “T T2 nches TOPSOILSOD) = |
4 Reddish-brown sty SAND, fine grained, medium dense, moest, (SM) e
: 2.6
. Gray SAMD, fine greined, medium dense, moist. (5P)
: 25.6 L4
- Traoe coarse sand grains below & fasl
- 24.7
10
- Tast pit terminated at 10 fest.
4 Moderate groundwater seepage otsared at 5.5 feal,
Test pit sidewalls easily cavead
| 2-inch slottted pve standpipe instalied.
15
Test Pit No. TP-8
Logged by: DPL
gged by Approximate Elev.
Date: 2/11/05
Dapth Maisture
(ft.) Soil Description cﬂ[gﬁm
3 | {12 inches TOPSOIL/SOD) _ i
Reddish-brown siity SAND, fine grzined, medium dense, moist. (SM) 0.1
Grayish-browmn to gray SAND with it to clean SAND, fing grained, 0.4
5 __ medium danse, modsd o wel, (5P !
- Trace gravel and coarse sand grairs Delow 6 feet W
192
10— Tost pit terminated at 9 feat.
= Moderate groundwaler seepape chzened al 5 fieset
A Test pit sidewalis sasily caved
| 2-inch ghotted pue siandpipe instalied
15
I TEST PIT LOGS
ey ferra ILCHUCK LANDING
o Associates, Inc. MARYSVILLE, WASHINGTON
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Test Pit No. TP-9
Logged by: DPL _
Approximate Elev,
Date: 2/11/05
Depth Maoistura
(f) Soil Description g
U T 112 inches TOPSOILS0D) ) ]
: Brown 1o recdish-Drovn silby SAND fing grained, medium| dense, moistio | jaa
wet, {SM)
& 28.2
e = 20.1 Y
= Gray SAND, fine grained, medium dense, trace gravel below T focl, moist
- towet. (SP)
- 234
10
= Tast pit tarminatad at 10 feat.
- Moderate groundwaier seepage obzenved at 5.5 faat
- Test pit sdwalls aasily caved,
156
Test Pit No. TP-10
Logged by: DPL ;
Approximate Elev.
Date: 2/11/05
D;Bpm boistura
{ft.) Soil Description C?[Q;?m
O] Gzinches ToPSOLSGD] |
| Reddish-brown silty SAND, fine graned, medium denss, wet, (SM)
1 Grayish-broswm to gray silty SAND to SAND with a8 fine dralnnu. minrdiim | 171
densa, moigt. {SM)
—— = 4
5_ —
- Gray SAND, fine grained, medium dense, trace gravel, fing io coarse %gg
= grained botow B faet moks! fo wal. (3P) ;
: 20,2
10
-1 Test pd terminated at 10 fesl.
= Moderate groundwater ssepage cosarved at 4.5 leet.
- Tesl pd sidewslls easily caved,
| 2-inch slotted pye standpipe instalied.
15
s r TEST PIT LOGS
Y SR Terra : RILCHUCK LANDING
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Test Pit No. TP-11
Logged by: DPL
Approximate Elev.
Date: 2M11/05
Dapth Moisture
(ft.) Soil Descriptian mﬂ?m
0 J FILL: Browen to dark brown sily send with some graval, ladse, wet.
-:E inchas TDF"E'DIL layer at 1.5 i E_fﬂ-nl!-
4 Blulsh-gray silty SAND, line grained, medivm denss, rrrnl.# (=M 2.7
5 — _Brown ity SAND, fine gralned medm danse, wel, (Sil.l.l:. i
e E-g;? SAND, fine to coarse graired, frace gravel, madium dense, wet, 535 ¥
4 (5P
y 14,5
10
= Test pit terminated at 10 feet.
4 Moderate groundwaber seepage obserdad at 6.5 feat
J Test pif sidewalls aasiy caved.
| Z2-inch slictted pvo standpipe installed
15
Test Pit No. TP-12
Logged by: DPL
Approximate Elev.
Date: 2/11/05
Depth Maisture
(ft) Soil Description i
0 4 FILL: gray silty sandy gravel, fine gained, mediom dense | moist.
4 FILL: brown to tan brown silty sand, fine grained, medwm dense, most, | 159
A Heddish-brown silby SAND, fing grali&d, Tron sianad_med|um fenss, waf
4 (3P = : 44| ¥
5 —
4 Gray SAND, firg (o coarse grained, madium densa, molst o wat, (SF)
4 1549
4 Test pil terminated ai 8 foed
10— Heavy groundwater seepage obsarved at 4 fieed
A Test pit sidewalls aasily cavad,
15
~—1 Tarra TEST PIT LOGS
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