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Associated Earth Sciences, Inc. (AESI) is pleased to submit this report describing our subsurface
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We have enjoyed working with you on this study and are confident that the recommendations
presented in this report will aid in the successful completion of your project. If you should have
any questions, or if we can be of additional help to you, please do not hesitate to call.
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James M. Brisbine, P.E., L.G., L.E.G.
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1.0 PROJECT AND SITE DESCRIPTION

The project site comprises an undeveloped commercial parcel located in the southwestern part
of Milton, as shown on the attached “Vicinity Map” (Figure 1). This parcel is visually delineated
by a wooded property on the north, by a commercial property {Linwood Custom Homes) on the
south, by Pacific Highway East (SR-99) on the west, and by Interstate-5 on the east. It has a
trapezoidal shape that measures approximately 310 feet by 330 feet overall.and covers about 2
acres. Our attached “Site and Exploration Plan” (Figure 2) illustrates the site boundaries and
adjacent features.

Development plans call for constructing a new healthcare buildin,
understand that this new building will be a one-story, at-grade structure cove
square feet. We assume that the building walis and c I' ns will impose

r of the site. We
ig about 12,000
vely low to

also possible that permeable
ows the proposed layout of

LLC (Farallon) to identify possible soil
.from a Phase Il Environmental Assessment
performed by Envi ! in 2008. Among these two studies,
numerous subsurface ex ‘per t the site (using direct-push methods) and
a temporary ground T ring well" |nstaEIed EAI |dent|f|ed up to 20 feet of fill
overlying the si
regulatory.clea
on-site e

contaminants.

Associated Ea ciences, Inc. (AESI) performed this study to characterize subsurface
conditions below _thé site, such that we can derive geotechnical conclusions and
recommendations concerning design criteria and earthwork considerations. Our scope of work
included the following tasks.

s Reviewed topographic maps, geologic maps, site layout drawings, aerial photos, and
other available information pertaining to the site vicinity.

e Performed a visual surface reconnaissance of the site and immediate surroundings.

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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e Advanced five exploration borings {designated EB-1 through EB-5) to a maximum depth
of about 41% feet, at strategic ocations across the site.

e Visually classified all soil samples obtained from our explorations.
* Conducted laboratory grain-size (sieve) tests on two samples of near-surface soils.

¢ Submitted one sample of the near-surface soils to an independent analytlca! laboratory
for cation-exchange capacity and organic content testing.

e Analyzed all research, field, and laboratory data in contex

ith the proposed site
development features. ‘

e Prepared this report summarizing our geotechnlc “

onclusions, and
recommendations.

Figure 2 shows the locations of all subsurface explo
proposed site features. Appendix A contains our exp
laboratory testing results.

ations with respect to existing and
: and Appendix B contains our

3.0 FIELD EXPLORATION PROCEDURES

We explored subsurface conditions at the
depths of our explorations
conflicts, and project budge
types of sediments, as
indicated on the explo

-ocedures are described below. The various
haracteristics of the sediments changed, are

it is necessary to interpolate and extrapolate soil conditions
ld explorations. Differing subsurface conditions could be present
xplorations due to the random nature of deposition and the alteration
ading and/or filling. The nature and extent of any variations between
might not become fully evident until construction. If variations are
>, it could be necessary to modify specific conclusions or recommendations

observed at that t
in this report.

3.1 Exploration Borings

All exploration horings were performed by Holocene Drilling, Inc., working under subcontract to
AESI. Each boring was completed by advancing an 8-inch outside-diameter, hollow-stem auger

dune 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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with a track-mounted drill rig. During the drilling process, disturbed but representative soil
samples were obtained at 2%- or 5-foot-depth intervals using the Standard Penetration Test
(SPT) procedure in accordance with the American Society for Testing and Materials (ASTM
D-1586). After drilling, each borehole was backfilled with bentonite chips, and the surface was
patched with concrete.

The SPT testing and sampling procedure consists of driving a standard, 2-inch outside-diameter,
split-barrel sampler a distance of 18 inches into the soil with a 140-pound:hammer free-falling a
distance of 30 inches. The number of blows for each 6-inch interval is recorded, and the
number of blows required to drive the sampler the final 12 inches: esents the Standard
Penetration Resistance (also known as the “N-value”). if a total '
one 6-inch mterval the N-value is recorded as 50 blows for the- C

relative consistency of cohesive soils. Higher N-vaiu_
Our measured N-values are plotted on the exploration

d by an AESI geologist. The
in the field, and representative
yere then transported to our

portions were placed in watertlght con
laboratory for further visual classificatio

lude topographic and geologic maps published by the U.S.
| photographs published by Google Earth.

the east-central side of the property at the top of a slope. A drainage ditch parallels the eastern

slope in a roug h— south direction and directs water into the pond. A fence runs along
the northern, western, and southern property boundaries. Some mature trees are present
along the northern property boundary, but the majority of the property is vegetated only with
grasses and sparse shrubs.

4.2 Repgional and Local Topography

The project site is situated at the base of the southeastern slope of Fife Heights. Regional
surface grades slope moderately to steeply downward from Fife Heights toward Hylebos Creek

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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and the Puyallup River. The western and central portions of the site slope gently eastward,
with an elevation ranging from about 30 to 42 feet (NGVD 29). The eastern and northern
portions of the site slope steeply down toward Interstate 5 and the undeveloped north
adjacent property, respectively, with an elevation of about 15 to 30 feet.

4.3 Regional Geology

: le Poverty Bay 7.5
USGS draft Puyallup

The site straddles two geologic maps: the 2004 USGS Geologic Map
Minute Quadrangle, King and Pierce Counties, Washington, and the 2
7.5 Minute Quadrangle. Both maps indicate that the site is:t
recessional outwash and recessional lacustrine deposits (designat:

These deposits generally consist of stratified sand an
Vashon recessional lacustrine sediments were depos

Vashon-age advance outwash pre-Oly
Qpog, respectively). These various dep

d a surflaal layer that appears to be consistent
bed in environmental reports by EAIl and Farallon. On-site soil
the paragraphs below and are detailed on the attached

exploration borings revealed a thick layer of silty sand with minor
ensities ranged from loose to medium dense, or medium stiff to

interpret this laye -be uncontrolied fill soil associated with past grading actlwtles. The
observed fill thickness ranged from about 13 to 23 feet at each boring, except EB-5, which did
not penetrate the full thickness of the fill soils. For convenience, the observed fill thicknesses
are noted on Figure 2.

Lacustrine Soil: Exploration borings EB-1 through EB-4, which were located within the proposed
building footprint, encountered about 5 to 17 feet of medium stiff to hard, sandy silts, silty
clays, and clays, as well as some medium dense, very fine sands, and silty sands. Organic

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC,
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matter was prevalent throughout the deposit. We interpret this soil to be a recessional glacial
lacustrine (lake) deposit.

Advance Outwash and/or Pre-Olympia Glacial Deposits: Underlying the recessional lacustrine
deposits, exploration borings EB-1 through EB-4 encountered stratified, medium dense to very
dense sand and silty sand, as well as laminated, very stiff to hard silt. We infer this soil to be a
Vashon-age advance outwash and/or older pre-Olympia glacial deposit. se deposits were
first observed at depths ranging from 28 to 33 feet below ground surface, and they extended
beyond our maximum exploration depth of 41% feet at the site. :

4.5 Local Ground Water

Four exploration borings, EB-1 through EB-4, encountered
at depths ranging from 20 to 32 feet below ground surface. We interpret this ground:

be associated with a regional shallow ground wate uld be noted, however, that
ground water levels can vary significantly with seasor
usage, and other factors. bund water zones form atop the
during the wet season or

ble pavements, infiltration systems, and/or
ertain site conditions render them infeasible.
mwater on the project site, we analyzed our

bioretention swales ar
in order to assess the

and sandy silts; all. of which possess low to very low permeability characteristics. 1t is also
possible that shalfow zones of perched water form within the fill layers during the wet season.
Overall, these subsurface conditions are not suitable for shallow or intermediate-depth
stormwater infiltration systems such as ponds, galleries, and trenches. However, permeable
pavements might be feasible at the site if an adequate thickness of base rock is provided for
detention purposes. We infer that pavement subgrade infiltration rates would vary greatly with
location and depth.

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC,
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5.2 Water Treatment Considerations

For water treatment purposes, the SWSDM requires that infiltration subgrade soils have a
cation exchange capacity {(CEC) greater than 5 milliequivalents per 100 grams {meq/100g) and
an organic content {OC) of at least 1 percent. We submitted a sample of near-surface soils to
Spectra Labs in Tacoma, for determination of the CEC and organic content OC. This sample was
obtained from a depth range of 1 to 3 feet below ground surface, in order to represent the
recepior subgrades for possible future permeable pavement sections "5"'|'aboratory testing
results will be presented in the final version of this report.

6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on our surface reconnaissance, subsurface ex
conclude that the proposed site development is_fe

actices. Most notably, the
will create special design and
‘recommendations concerning
oundations, slab-on-grade floors,

presence of a relatively thick deposit of uncontrolled fill m
construction challenges. Our geotechnical conclusions
general considerations, site preparatio ixcavations,
drainage systems, retaining walls, pave cit
subsequent text sections.

Specification Codes: The follt
within this report. :

e  ASTM: Refer

2016 edition of Standard Specifications for Road, Bridge, and
= published by the Washington State Department of

Geological Hazards: Our evaluation did not reveal any geological hazards associated with steep

slopes, erosion zones, landslide zones, or abandoned landfilis in the site vicinity. In addition, we
infer that the dense and/or fine-grained soils underlying the site represent a negligible hazard
with respect to seismically induced liquefaction. Earthquake activity is obviously a widespread
hazard throughout Western Washington, but the risk of associated shaking and ground rupture
does not appear to be any higher at this site than elsewhere in Pierce County. Consequently,

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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the proposed site development is not constrained by any prevailing geological hazards, in our
opinion.

Foundation Considerations: Our subsurface explorations encountered a thick deposit of
uncontrolled fill soils and some loose native soils underlying the proposed building footprint. In
our opinion, these soils are not suitable for foundation bearing purposes, due to the risk of
excessive total and differential building settlements. Consequently, we re mend one of the
following foundation options.

1. Support the building directly on augercast concrete pil -;:? tend downward to

report.

tings that are in turn supported by

2. Support the building on conventional spread #f
lted fill deposit. This option

compacted aggregate piers extending through
provides adequate settlement performance a

3. Support the building on convent
subgrade. This option provide

Retaining Wall Considera
across the site. In ouf
appropriate subgrad

Infiltration Potential: The thick deposit of uncontrolled fill underlying the site has low to very
low permeability characteristics, with the potential for shallow perched water to form during
the wet season. As a result, we conclude that the_site is not suitable for shallow or
“intermediate-depth stormwater infiltration systems such as ponds, galleries, and trenches.
However, permeable pavements might be feasible at the site if an adequate thickness of base
rock is provided for detention purposes. In the event that permeable pavements are desired,

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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field infiltration tests should be performed to determine a design infiltration rate. AES| would
be happy to submit a scope and fee estimate for such additional work upon request.

Eagrthwork Scheduling: Our explorations indicate that much of the near-surface on-site soils
comprise silty sands and sandy silts. These silty soils are moisture-sensitive and highly
susceptible to disturbance when wet. As such, earthwork should be scheduled for the dry
seasen in order to minimize subgrade problems and to maximize the potential for reusing on-
site soils. Greater export and import quantities should be expected during the wet season.

6.2 Site Preparation

Preparation of the project site will involve tasks such as temporary drainage; stripping, cutting,

er that could potentially enter
the construction zones should be intercepted and div fore stripping and excavating
activities begin. We tentatively anticipat orary swales or berms placed
site surface water runoff.
end on the water quantity,
tor's methods, final decisions
the time of construction.

Because the selection of an appropriate d
season, weather conditions, construction
regarding temporary drainage details are b

construction zones ‘
pavements, and oth ploration borings disciosed about 3 to 6 inches

1, the actual thicknesses could vary considerably

Site_Excavations:
encotifiter low- to mode

Temporary Cut Slopes: Al temporary cut slopes associated with site grading and utility
excavations should be suitably inclined to mitigate the potential for sloughing and collapse. For
the various soil deposits that will likely be encountered during on-site earthwork, we tentatively
infer that the following maximum inclinations (given as a horizontal to vertical, or “H:V” ratio)
could be planned. However, appropriate inclinations will depend on the actual soil and ground
water conditions encountered during earthwork. Ultimately, the site contractor must be
responsible for maintaining safe excavation slopes that comply with applicable regulations.

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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Cuts in Loose to Medium Dense Silty Sands: 1.5H:1V
Cuts in Medium Stiff to Very Stiff Sandy Silts: 1.0H:1V

Weather Considerations: It should be realized that if the stripping or grading operations
proceed during wet weather, greater stripping depths will likely be necessary to remove
moisture-sensitive subgrade soil areas that become saturated and disturbed. For this reason,
site earthwork should be avoided during periods of wet weather. During summer months,
sprinkling will likely be needed to moisture-condition soils that have beco e too dry.

Erosion Control Measures: Because stripped surfaces and soil st
of runoff sediments, they should be given particular attention. .
weather, we recommend that all stripped surfaces be co
erosion. Similarly, soil stockpiles and cut slopes should bi
erosion protection. We also recommend that silt fences, b
around stripped areas and stockpiles in order to capt
downslope sediment transport. Stripped areas shou
reducing the potential for erosion.

e typically a source

6.3 Augercast Concrete Piles

then pumping concrete down the stem while withdrawing the
ed with grout head of at least 5 feet, to help mamtam shaft

Typical shaft diameters of augercast concrete piles can range from 12
¢ 4-inch increments. Considering that the new building will impose
relatively low to. m ate foundation loads, we anticipate that a diameter of 12, 14, or 16
inches would be appropriate. We assume that the following shaft stiffnesses (EI) wouid apply
to these diameters.

12-inch diameter: El = 3.5 x 10° pound-inch?
14-inch diameter: El = 6.1 x 10° pound-inch?
16-inch diameter: Et = 10.5 x 10° pound-inch?
June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.

JMB/id - 170289E001 - Projects\2017028\TE\WP Page 9




Milton Telecare Facility Subsurface Exploration and
Milton, Washington Geotechnical Engineering Evaluation

Tip Depths: Augercast concrete piles will need to extend entirely through the deposit of
uncontrolled fill soils and into medium dense or stiff native soils in order to gain adequate load
resistance. Based on our exploration borings, we recommend that the piles for each wing of
the new building extend to the following minimum tip depths. All tip depths are referenced to
existing ground surface. The project structural engineer should be responsible for determining
the spacing, diameters, and other details needed to accommodate building ioads.

North Wing of Building:
South Wing of Building:
West Wing of Building:
East Wing of Building:

static Compressive Capacities: We infer that all piles will'mobilize compress

through a combination of skin friction and end b Our caiculated allo
compressive capacities for single piles are shown bel
3.0 or more, but they do not include any reduction
subsequently. Because existing grades will not be change ficantly, static downdrag on the
piles is not anticipated.

12-inch diameter:
14-inch diameter:
16-inch diameter:

Transient Compressive
foundation piles by
compressive capacitie
2.0 or more but do
subsequent|
on the pile

-inch diamete : 30 kips
-inch diameter: 37 kips
46 kips

: Uplift forces, which may be imposed on the foundation piles by
earthquake loads“and wind loads, are resisted by skin friction acting along the pile shafts, as
well as by the structure’s dead load. Our calculated allowable transient uplift capacities for
single piles are shown below. These values include a safety factor of 2.0 or more but do not
include any reductions for group effects, which are discussed subsequently.

12-inch diameter: 31 kips
14-inch diameter: 37 kips
16-inch diameter: 43 kips
June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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Lateral Capacities: Lateral forces may be imposed on the piles by earthquake loads and wind
loads. The lateral capacity of a pile depends on its length, stiffness in the direction of loading,
proximity to other piles, and degree of fixity at the head, as well as on the engineering
properties of the upper 10 to 15 feet of in-situ soils. Our calculated lateral groundline
capacities for free-head and fixed-head piles are shown below, based on an allowable
groundline deflection of % inch. These values include a safety factor of 2.0:but do not include
any reductions for group effects.

Free-Head Condition
12-inch diameter:
14-inch diameter:
16-inch diameter:

Fixed-Head Condition
12-inch diameter:
14-inch diameter:
16-inch diameter:

Additional Lateral Resistance: Piles gain additi
pressure acting against the pile caps, grad

(equivalent fluid weight) of 300 pcf for
esistance is needed, some of the piles could
s. It should be mentioned, however, that

these embedded element
be battered (inclined) by:

Group Effects: Our ¢ _ ' pressive, uplift, and lateral capacities refer to
single piles up interactions.  To reduce or eliminate group effects, we
recommen never be less than three diameters {center to center). If piles

For in-line lateral loads, however, group effects
The following

"loads
ne Iateral load capauty at a plle spacmg Iess than eight dlameters

Pile spacing of 3 diameters: Reduction Factor=0.4
Pile spacing of 4 diameters: Reduction Factor = 0.5
Pile spacing of 6 diameters: Reduction Factor = 0.8
Pile spacing of 8 diameters: Reduction Factor = 1.0

Foundation Settlements: We estimate that total post-construction static settlements of
structural elements supported on properly installed piles will not exceed % inch. We also

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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estimate that differential settlements over the building’s width and length will not exceed half
of the total settlement.

Installation Monitoring: We recommend that an AESI geotechnical representative be retained
to continuously monitor the installation of all augercast concrete piles, in order to verify that
suitable tip depths are reached and proper procedures are followed. This monitoring program
should include observation and documentation of construction equnpment pile materials,
installation procedures, drilling conditions, and installation sequencing.

6.4 Compacted Aggregate Piers

Compacted aggregate piers can be used as a subgrade improvement techni e to allow the use

common type of aggregate pier, but other
installed in rows below contmuous {wall
footings.

Pier Depths: Based o
each wing of the ne

greater depth__
the Spread:Foot

23 feet
17 feet
13 feet
20 feet

Other Pier Details: Due to the proprietary nature of aggregate piers, the installation contractor
should be responsible for determining the spacing, diameters, materials, and other details
needed to achieve the minimum allowable static bearing capacity stated in the Spread Footings
section of this report. Design capacities should then be verlfled by means of modulus tests on a
representative number of completed piers.

Installation Monitoring: We recommend that an AESI geotechnical representative be retained
to continuously monitor the installation of all compacted aggregate piers, in order to verify that

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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suitable tip depths are reached and proper procedures are followed. This monitoring program
should include observation and documentation of construction equipment, pier materials,
installation procedures, driving/drilling conditions, installation sequencing, and modulus
testing.

6.5 Subgrade Preloading

bankment over a
me before starting
vance. if the new

The term preloading refers to the technique of placing a temporary fil
compressible subgrade and then waiting for a certain period o
construction, thereby allowing the majority of settlement to o
building footprint is properly preloaded, we infer that post-const
footings can be reduced to tolerable magnitudes. This fq
expensive than the alternatives described herein, but it

on the site, such as below floor
ssociated with importing and
exporting a single-use material. We there C well-graded sand and gravel,
such as “Ballast” per WSDOT 9-03.9(1) or
embankment.

ent material should be placed in horizontal
ould be track-waiked to achieve a uniformly

Embankment Construction: ;T

bankment would increase the rate of subgrade consolidation, it
ucing a shear failure within the underlying soft soils.

ding a compressible subgrade, settlement rates steadily
the greatest benefits are realized during the initial several weeks
ending on the height and density of the surcharge embankment,

needed. The ration will be defined by the point at which settlement rates become

negligible.

Preload Monitoring:  Because all settlement estimates inherently involve numerous
uncertainties, actual settiements should be monitored in the field throughout the preloading
period. We recommend that vertical survey measurements be taken at settiement plates
installed near each corner and the center of the embankment. Measurements should be made
on a weekly basis, with an accuracy of 0.01 foot, and transmitted to AESI for review.

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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6.6 Spread Footings

The uncontrolled fill soils underlying the site are not presently suitable for foundation bearing
purposes, in our opinion. However, conventional spread footings can be used for supporting
the new building if all footings bear on a properly installed array of compacted aggregate piers
(as described in Section 6.4) or on an adequately preloaded subgrade (as described in Section
6.5). We offer the following comments and recommendations concerrung the design and
construction of spread footings.

Footinq Depths and Widths: For frost and erosion protectlon

interior footings need bear only 12 inches below the surroundmg slab or craw}
reduce post-construction settlements, continuous {wall) an
be at least 18 and 24 inches wide, respectively. It st
depths or widths might be needed for other reasons,
engineer.

Bearing Capacities: Assuming proper msta!latlon of comp _ted aggregate piers or proper
preloading of the subgrade, as previou i
designed for the following maximum allo
in pounds per square foot (psf), and they in
2.0 and 1.5, respectively.

2,500 psf
3,300 psf

otings should not be placed near steep slopes or
VemflcaEIy recommend keeping all footings at least 3 feet behind
L 75H: 1v Ime extending upward from the toe of any retaining

Footing Setbacks:
steps in the beari

Footing Settlements: We estimate that total post-construction settlements of properly
designed footings bearing on properly prepared subgrades will not exceed 1 inch. Differential
settlements between new foundation elements over horizontal spans on the order of 50 feet
could approach % inch. In all cases, these settlements would be reduced if the actual design
bearing pressures are lower than our recommended maximum allowable pressures.

Footing and Stemwall Backfill: To provide erosion protection and lateral load resistance, we
recommend that backfill be placed on both sides of the footings and stemwalls after the

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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concrete has cured. Either on-site or imported granular soils can be used for this purpose. All
footing and stemwall backfill soil should be compacted to a uniform density of at least
90 percent {based on ASTM D-1557).

Lateral Resistance: Footings and stemwalls that have been properly backfilled as described
above will resist lateral loads by means of both passive earth pressure and base friction. We
recommend using the following allowable values. These earth pressures are stated in pounds
per cubic foot (pcf), and they incorporate static and transient (wind or seist safety factors of
at least 1.5 and 1.1, respectively. Allowable base friction, which inclu safety factor of 1.5,
can be combined with the respective passive pressure to resist static:

Static Allowable Passive Pressure:
Transient Allowable Passive Pressure:
Allowable Base Friction Coefficient:

Subgrade Verification and Construction Monitoring:
loose, soft, organic, or frozen soil, slough, debris, unce ed fill, or surfaces covered by
standing water. We recommend that the condition of all subgrades be verified by an AESI
representative before any structural f s placed and be
Furthermore, if any aggregate piers are i '

-on-grade floor section typically comprises a reinforced
“retarder over an aggregate base and, in many cases, a
that the slab has a conventional thickness on the order of 4 or

Vapor Retarder: 10 mils
Base Course: 4 inches
Subbase Course: 12 inches

Subgrade Preparation: All floor areas should be excavated as needed to accommodate the slab
and underlying layers, as described above. We recommend that the entire exposed subgrade
then be compacted to a firm and unyielding condition using a heavy vibratory rolier. Any
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localized zones of soft, organic, or wet soils observed over the subgrades should be
overexcavated and replaced with granular structural fill. .

Subbase Course: A subbase course helps to provide more-uniform slab support over variable
subgrade conditions, thereby reducing long-term differential settlements. For this purpose, we
recommend using a well-graded sand and gravel, such as “Ballast” per WSDOT 9-03.9(1) or
“Gravel Borrow” per WSDOT 9-03.14. Other acceptable options include.crushed rock and
crushed recycled concrete. [n all cases, the subbase should be compacted with a vibratory
roller to achieve a uniform density of at least 90 percent (based on ASTM D-

or crushed rock for this purpose. In all cases, the bas

create a firm, smooth surface.

Vapor Retarder: A vapor retarder consists of heavy-duty ; eeting that is placed between
provides a significant benefit by
r.slab. We recommend that a
ered by carpet, wood, tile, or
‘uid be selected on the basis of

any other moisture-sensitive materials. Th
allowahle vapor transmission rates for the |

Floor Settlements:
that total post-const
will not exceed % inch u
the length or wid

frozen soil, sfough, debrls or surfaces covered by standing water.
-representative be allowed to monitor ali floor slab construction to

6.8 Drainage Sveferps

In order to reduce the risk of future moisture problems, the new building should be provided
with permanent drainage systems. We offer the following recommendations and comments
regarding various drainage elements and related features.

Foundation Drains: We recommend that the new building be encircled with perimeter
foundation drains to collect exterior seepage water. Each drain should consist of a

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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A-inch-diameter, rigid, perforated pipe within an envelope of pea gravel or washed rock,
extending at least 6 inches on all sides of the pipe. The gravel envelope should be wrapped
with filter fabric (such as Mirafi 140N) to reduce the migration of fines from the surrounding
soils. Ideally, the drain invert would be installed no more than 8 inches above or below the
base of the perimeter footings or grade beams.

Subfloor Drains: Based on the soil and ground water conditions ved in our site
explorations, we currently do not infer a need for drains beneath the floor slabs if the
foundation drains are properly instalied. However, the final decision egarding the need for
subfloor drains should be made at the time of construction, after the floor subgrade has been
exposed and the foundation walls have been cast. :

Runoff Water: Roof downspouts, parking lot drains, and ) '
should not be tied into the perforated piping system
runoff water collected from such sources should be ‘
system. Also, final site grades should be sloped so-
building rather than ponding near the foundation walls.

6.9 Backfilled Retaining Walls

used to accommodate grade

: ‘walls should not be constructed on existing
s risk of excessive settlements. instead, we recommend that all
rexcavated downward and outward by a minimum distance of 2
e overexcavated soil should be replaced with imported, well-

Static Lateral E ssures: Yielding (cantilever) walls that are allowed to deflect more than
0.005 times the wall height should be designed to withstand an appropriate static active lateral
earth pressure. Non-yielding (restrained) walls that are allowed to deflect less than 0.005 times
the wall height should be designed to withstand an appropriate static ot-rest lateral earth
pressure. These pressures act over the entire back of the wall and vary with the backslope
inclination. For retaining walls with a level or 2H:1V backslope and well-drained conditions, we
recommend using the following values, which are given in pcf of equivalent fluid pressure.

June 13, 2017 ASSOCIATED EARTH SCIENCES, INC.
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Static Active Earth Pressure with Level Backslope: 35 pcf
Static Active Earth Pressure with 2H:1V Backslope: 50 pef
Static At-Rest Earth Pressure with Level Backslope: 55 pcf
Static At-Rest Earth Pressure with 2H:1V Backslope: 80 pcf

Static Lateral Surcharge Pressures: Any backslope load located within a 0.75H:1V line projected
upward from the wall base will apply a lateral surcharge on the w ossible sources of
surcharge loading include parking lots, traffic lanes, and structure footings. These surcharge
pressures act over the portion of wall adjacent to the load so distributed vertical
loads, active and at-rest static lateral surcharge pressures can bg ’
the vertical pressure “Q” (in psf) by the appropriate coefficient sl
using a vertical pressure of 250 psf to model traffic and pa

Static Active Surcharge Pressure:
Static At-Rest Surcharge Pressure:

Seismic Lateral Surcharge Pressures: The total static pres-s es acting on a wall should be
increased to account for seismic surchar, “
These surcharge pressures act over the e
inclination, the seismic acceleration, and

harge pressures can be approximated by
priate coefficient shown below.

8(H) psf
12(H) psf

a vertical layer of drainage material placed against the back of
essures. We recommend that a curtain of washed gravel be

projection (heel all foundation to collect water from the curtain drain. We recommend
that a heel drain be included behind the subject wall. The heel drain should comprise a
4-inch-diameter perforated pipe surrounded by at least 6 inches of washed gravel, ali wrapped
with filter fabric (such as Mirafi 140N). The drainpipe should then be connected to a tightline
discharge pipe that routes water to an appropriate location.

Backfill Soif: We recommend that all backfill placed behind the curtain drain consist of granular
structural fill. Suitable materials include imported, well-graded sand and gravel, such as
“Ballast” per WSDOT 9-03.9(1) or “Gravel Borrow” per WSDOT 9-03.14. Non-organic, sandy
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portions of the on-site soils would also be suitable for this purpose. If the backfill soil contains
more than 10 percent fines, a fayer of filter fabric (such as Mirafi 140N) should be placed
between the curtain drain and backfill.

Backfill Compaction: Because soil compactors place significant |ateral pressures on walls, we
recommend that only small, hand-operated compaction equipment be used within 3 feet of a
wall. Also, the soil within 3 feet should be compacted to a density as close as possible to
90 percent of the maximum dry density (based on ASTM D-1557). .A greater degree of
compaction closely behind the wall would increase the lateral earth pressure, whereas a lesser
degree of compaction might lead to excessive post-construction settfe . Structural backfill
placed more than 3 feet behind the wall should be compact ¢
95 percent. "

esentative be allowed to monitor all

Construction Monitoring: We recommend that an AES
: ".-Verlflcation of foundation

retaining wall construction. Our monitoring servi
systems, observation of drainage components, and t

6.10 Conventional Pavement Sections

We understand that conventional flexibl

guantitatively predic
our scope of work di

driveways and other a as that are occas;onally ar perlodlcally subjected to delivery trucks and
other heavy vehicl

Elexible Pavement Sections: A flexible pavement section typically comprises an asphalt
concrete pavement {ACP) over a crushed aggregate base (CAB) over a granular subbase {GSB).
Our recommended minimum thicknesses for flexible pavement sections, which are based on
the aforementioned design values and a 20-year lifespan, are shown below.
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Car Parking Lots
Asphalt Concrete Pavement (ACP): 2% inches
Crushed Aggregate Base Course (CAB): 3 inches
Granular Subhbase Course (GSB}: 9inches

Access Driveways

Asphalt Concrete Pavement (ACP):
Crushed Aggregate Base Course (CAB):
Granular Subbase Course (GSB):

ent concrete
hicknesses

Rigid Pavement Sections: A rigid pavement section typically comprises a ¢
pavement (CCP) over a CAB over a GSB. We recommen following minim
for a rigid pavement section that is subjected to occasional delivery trucks. Pat
slabs that are subjected to frequent truck traffi ‘0 other héavy structural Ioads would
require a special design.

Access Driveways

Cement Concrete Pavement {CCP
Crushed Aggregate Base Course (CA
Granular Subbase Course (GSB):

nould be compacted to a firm and unyielding
laced. We recommend using a heavy
subgrades, and a heavy static-drum roller

Subgrade Preparation: All
condition before any

e course helps to provide more-uniform structural support for a
uncontrolled fill. For the subbase course, we recommend using

Borrow” per
provided that it ‘meets the same general textural criteria as the aforementioned WSDOT
materials. In all cases the subbase should be vibratory-compacted to achieve a uniform density
of at least 95 percent (based on ASTM D-1557).

Crushed Aqgregate Base: We recommend that all CAB material conform to the criteria for
“Crushed Surfacing Base Course” per WSDOT 9-03.9(3). In the interest of using recycled
materials from on-site or off-site sources, it would be acceptable to substitute up to 20 percent
of the CAB with crushed cement concrete, provided that the final mixture meets the same
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grain-size criteria as the aforementioned WSDOT material. Regardless of composition, ali CAB
material should be compacted to a minimum density of 95 percent based on the modified
Proctor maximum dry density {(per ASTM D-1557).

Asphalt Concrete Pavement: We recommend that the ACP aggregate gradation conform to the
control points for a %-inch mix (per WSDOT 9-03.8(6)) and that the binder conform to
Performance Grade 58-22 criteria (per WSDOT 9-02.1{4)). We also recommend that the ACP be
compacted to a target average density of 92 percent, with no individual locations compacted to
less than 90 percent nor more than 96 percent, based on the Rice theo
for that material {(per ASTM D-2041).

Cement Concrete Pavement: We recommend that the CCP consist of Portland. ent concrete
with a minimum compressive strength of 4,000 pounds square inch (psi) minimum
rupture modulus of 500. We also recommend that the concrete be reinforced with @ welded

nventional asphaltic pavements
ions represent our minimum
20-year design life; therefore,

Pavement Life and Maintenance: It should be realized
are not maintenance-free. The foregoi
recommendations for an average level o
an average level of maintenance will likely
typically assumes that an overlay will be pla
subbase courses would offer better long-ti
thinner courses would be moi

igator" cracking and other failure modes. As
romise hetween a high initial cost and low

ents could include some combination of flexible (asphalt
oncrete) surfacing. Our geotechnical comments and
g permeable pavements are presented in the following

of permeable flexible and rigid pavement sections, we have assumed
the same sosl and traffic design values discussed in the “Conventional Pavement Sections”
portion of this report. [t should be noted that driveways are assumed to be subjected to
delivery trucks and similar vehicles.

- Permeable Pavement Layers: A permeable pavement section typically comprises a porous
asphalt concrete pavement (PACP) or pervious cement concrete pavement (PCCP) over an
aggregate drainage base (ADB). In some situations, an aggregate choker base (ACC) is placed
between the pavement and base courses, but we regard this as an optional item to be used at
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the discretion of the civil engineer or paving contractor. Our recommended minimum layer
thicknesses for various on-site uses are shown below.

Car Parking Lots - Flexible Section
Porous Asphalt Concrete Pavement (PACP): 3 inches
Aggregate Drainage Base (ADB): 12 inches

Access Driveways - Flexible Section
Porous Asphalt Concrete Pavement (PACP):
Aggregate Drainage Base (ADB):

Access Driveways - Rigid Section
Pervious Cement-Concrete Pavement (PCCP):
Aggregate Drainage Base (ADB):

12 inches

Subgrade Preparation: All pervious pavement subgrades should be lightly compacted to
achieve a firm condition. Excessive compaction should ided because it can reduce the
infiltration characteristics of the subgrade soils. After com on, the surface should be hand-
raked or gently scarified to eliminate any in” that has fo

Filter Fabric: If the subgrade consists of fi

shou!d e avoided.

Aqqreqat-ﬁ_'-__iloker Course: Because the ADB consists of a moderately iarge-grained material,
some contractors prefe C cover it with a choker course to serve as a leveling layer. Where a
choker course is , we recommend using 2 inches of imported, uniform, medium-grained,
angular gravel meet} gthe specifications of “No. 57 Stone” per ASTM C-33. The chaker course
should be lightly compacted to achieve a reasonably firm, smooth, and stable condition, but

excessive compaction should be avoided.

Porous Asphalt Concrete Pavement: We recommend that PACP use an aggregate consisting of
uniform, small- to medium-grained, crushed gravel meeting the specifications of “No. 8 Stane”
per ASTM C-33. The binder should conform to PG 70-22 criteria and should be placed at a ratio
of 5.75 to 6.00 percent by weight. We also recommend that the PACP be compacted to a firm
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MBI - 170289001 - Projects\20170288\TE\WP Page 22




Mitton Telecare Facility Subsurface Exploration and
Mifton, Washington Geotechnical Engineering Evaluation

condition by means of approximately two passes with a heavy vibratory roller. Excessive
compaction should be avoided. Ultimately, the finished PACP should provide a minimum
infiltration rate of 200 inches per hour (in/hr).

Pervious Cement Concrete Pavement: We recommend that PCCP use an aggregate consisting of
uniform, small- to medium-grained, crushed gravel meeting the specifications of “No. 8 Stone”
per ASTM C-33. Typically, the concrete paste is a six-sack mix with a water/cement ratio in the
range of 0.27 to 0.35. Ultimately, the finished PCCP should provide a minimum compressive
strength of 2,000 psi, and a minimum infiltration rate of 200 in/hr.

Pavement Life and Maintenance: It should be realized that all:p meable pavements require
routine maintenance to maintain their permeability. The entire surface s be vacuum-
swept at least once per year under normal conditions; if the pavement is ed to dirt,
excessive traffic, or turbid water, then vacuum-sweeping should be performed mot -.fi"equently.
in addition, routine structural maintenance, such as patching, w;__:i_E_’“kely be required over the

20-year pavement life.

6.12 Structural Fill

_under foundations, retaining walls,
uch features. Our comments,

The term structural fill refers to any materia
slab-an- grade floors, sidewalks paveme’

‘when they are placed. As the fines content
eve) increases, soils become more sensitive to
itent. Soils containing more than about 5 percent fines (by
ompacted to a firm, unyielding condition when the moisture

lled "gravel borrow or "pit-run") provides an economical structural
‘applications, it may be necessary to use a highly processed material

LMC. Recycled asphalt or concrete, which are derived from pulverizing the parent materials,
are also potentially useful as structural fill in certain applications. Soils used for structural fill
should not contain any organic matter, debris, environmental contaminants, or individual
particles greater than about 6 inches in diameter.

On-Site Soils: Because only minor grading appears necessary at the site, it is expected that
relatively small quantities of on-site native soils will be generated during earthwork activities.
These on-site soils will likely consist of silty sands, sandy silts, or silts (uncontrolied fill). We
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anticipate that some of these non-organic soils can be reused as structural fill during the
summer months. However, they will be difficult or impossible to reuse during the wet season
or during isolated periods of rainy weather. Furthermore, any organic-rich native or fill soils
would not be suitable for reuse as structural fill at any time of year.

Fill Placement and Compaction: Structural fill materials should be placed in horizontal lifts not
exceeding about 12 inches in loose thickness. Unless stated otherwise.in this report, we
recommend that each lift then be thoroughly compacted with a mechahical compactor to a
uniform density of at least 95 percent, based on the modified Procto g {per ASTM D-1557).
Compaction is not necessary for certain structural fill materlals su pea gravel, drain rock,
quarry spalls, CDF, and LMC.

fill should be placed over firm, unyielding subgrades
recommendations for site preparation. The condition
AESI representative before soil or concrete placemén
be verified by means of in-place density testing, ha
appropriate methods performed during fill placement so
efforts may be evaluated as earthwork pr i

bmg, proof-rolling, or other
he adequacy of soil compaction
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7.0 CLOSURE

AES| has prepared this report for the exclusive use of our client and their agents, for specific
application to this project. Within the limitations of scope and schedule, our services have
been performed in accordance with generally accepted local geotechnical engineering practices
in effect at the time our report was prepared. No other warranty, express or implied, is made.

oject. Should you
f the project, please

We appreciate the opportunity to be of continued service to you on th
have any questions regarding this report or other geotechnical aspec
call us at your earliest convenience.

Sincerely,
ASSOCIATED EARTH SCIENCES, INC.
Tacoma, Washington

ames M. Brisbine, P.E., L.G., L.E.G.
Senior Associate Geotechnical Engineer

Matthew A. Miller, P
Principal Geotechnical
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Exploration Logs







 associated Exploration Log

Grab Sample Shelby Tube Sample ¥ Water Level at time of drilling (ATD)

earth sciences | Project Number Exploration Number ' Sheet
R 170289E001 EB-1i 1 0f2
Milton Telecare Facility Ground Surface Elevation {ft) .
’ Milton, WA S Daturn N/A
Dritter/Equipment Holocene Drilling Inc. / D-50 HSA Date Start/Finish _g/6/17.6/6/17 .
Hammer Weight/Drop _140# / 30" Hole Diameter ("} 8inches
5—__-' (7] Q= g E‘ H "3
£ =8 = B9
p= 5 &% =8| 5 Blows/Foot °
% is| £ |8 =25 5
& i1 8 |gn 55 @ £
DESCRIPTION o= 10 20 30 40 o
Grass / Uncontrolled Fill
ol g0 Slightly moist, brown, ve%silly, fine SAND, some medium to coarse sand,
“1 T some gravel; unsorted (SM).
“1°1 Medium dense, dry to slightiy moist, gray-brown, very silty, fine SAND,
§-2 || | some medium to coarse sand, trace gravel; unsorted (SM). oy
B |-l No recovery; pounding on coarse gravel stuck in sampler t]
53| || possibly overstated. Cuttings generally as above. res
- 10 1] stift, slightly moist to moist, bluish gra
S.4 trace organics; unsorted (ML). g o
L 6
— 15 ty, fine to coarse
| 1C6 organics; unsorted 2 A 14
5
i Recessional Lacustrine Deposits
ing action and iittle to no gravels.
- 20 #f..slightly moist, bluish gray, CLAY; abundant organics 3
). 3 F ¥
4
- 25 , / SHiff, slightly moist, gray with brown maottling, SILT / CLAY, scatiered thin
8.7 seams {<1/16 inch thick) very fine to fine sand; fine laminae (ML/CL). g Agy
7
N
al
o
o
5) -
5
3 Sampler Type (ST):
g G] 2" 0D Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by: LBK
g (1l 3" o spiit Spoon sampter (0 & M) [ Ring Sampte 7 Water Level () Approved by: JDD
2
-




%, ¢ s 80clated EXD|Orati0n LOQ o . ]
joear th sciences Project Number ! Exploration Number T Sheet
AR 170289E001 EB-1 | 20f2
Project Name _Millon Telecare Facility Ground Surface Elevation (ft) _
Location Milton, WA  Datum N/A
Drillet/Equipment Holocene Drilling Inc. / D-50 HSA Date Start/Finish  _g/6{17 66117 _ _..
Hammer Weight/Drop _140# / 30" Hole Diameter (in) &mches o
= o 5 E z %J.)
€ g 123 S5l
€ g 123 =533 Blows/Foot e
2 |s| £ 18E z25 3 &
g 7 8 06 £S5 3 £
DESCRIPTION o= 10 20 30 40 S
Medium stiff, moist, gray with brown and orange mottting (iron-oxide), SILT
5-8 { CLAY; thin {1/16 to 1/8 inch thick) very fine to fine sand seams; fine
taminae (ML/CL}.
T T T T T T T 7 Vashon Recessional Outwash T
Driller notes density increases and hotes ground water.
- 35 Dense, wet, grayish brown, fine to coarse SAND, some fing:
S-9 silt; massive; poor recovery (SW Ay
- 40 .l Medium dense, wet, grayish brown, fi
5-10(:2.2.0 weakly stratified (SW}). 11 &g
_ Very stiff, slightly moist, gray, SILT; mas 8
Bottom of exploration boring at 41.5 feet
] Ground water encounter d-al#=32 feet. Backfiled ] te chips
- 45
- 50
- 55
|
8|
]
2l
5
g Sampler Type (ST):
g 2" OD Split Spoon Sampter (SPT) D Mo Recovery M - Moisture Lodged by:  LBK
é [E] 3" OD Split Spoon Sampler (D & M) I] Ring Sample Y Water Level () Approved by: JDD
8 % Grab Sample Shelby Tube Sample ¥ Water Level at time of drifling (ATD)




as so¢diated

Exploration Log

garth sciances Project Number Exploration Number Sheet
Y 170289E001 EB-2 10f2
Project Name Milton Telecare Facility Ground Surface Elevation {ft) —
Lecation _Milton, WA _ Datum N/A
Driller/Equipment Holocene Drilling Inc. / D-50 HSA Date Start/Finish _§/6/17 6/6/17.
Hammer Weight/Drop _140# / 30" Hole Diamater (in) _8 inches
€| 883 8§35 3
£ o |8E S0 -3 Blows/Foot =
2S5 I5a =288 B
a |1t Ega £
DESCRIPTION o 10 20 30 40 O

- 10 211" Norecovery. Cuttings generally as ab loose to medium
S-4 | ||| dense.

- 15 ':_:_ Stiff, very
S5 fine SA

! - (SP/ML).

— 20

Maist, brown, fine sandy SILT, trace gravel; unsorted (ML).

~1 14 Loose to medium dense, moist, gray, silty, fine SAND, some gravel,

5.2 [ -1 unsorted (SM). i
"] Loose to medium dense, moist, brown, very fine to fine SAND, some's|
r -] massive {(SP). E
| Farallon {Project Enviromental Consultant) collected evironmenjal

5 -1 -]-.] Loose, malst, gray, very silty, fine SAND, some fine to coar; vel;
s-3 |1 1.| unsorted (SM}.

|| SAND, interbed
_ Driller notes gro|

Grass / Uncontrolled Fill

mple.

hrown with orange mottling (iron-oxide), silty, very fine
4 to 1/2 inch thick} SILT; faint fine laminae (SM/ML).
water at ~20 feet.

Medium dense,

Dense, wet, brown, very fine SAND, some silt; faint fine laminae (SP).

Hard, moist, brown with dark brown-orange mottling (erganics and
iron-oxide), very fine sandy SILT, laminated (ML),

)

-_-—0

10

Lo e

O~

16
27

Sampler Type {ST):

AESIBOR 170289.GPJ June 13, 2017

@ Grab Sample

m 2" OD Split Spoon Samgpler (SPT) B No Recovery M - Moisture

T 3" op split Spoon Sampler (0 & M) ] Ring Sample
] Shelby Tube Sample ¥ Water Leve! at time of drilling (ATD)

¥ Water Level ()

Logged by: LBK
Approved by: DD




associated Exploration Log
earth sciences Project Number Explaration Number Sheet
e iate 170289E001 EB-2 20f2
Project Name Milton Telecare Facility Ground Surface Elevation (ft) .
Location Milton, WA Datum N/A
DrilleriEquipment _Holocene Drilling Inc. / D-50 HSA Date Start/Finish ~ G/g/17.6/6117
Hammer Weight/Orop _140# / 30" Hole Diameter (in) _8 inches
E 2] o5 6 E 5 ‘g
= = 0 = e}
£ s =2 =8| e Blows/Foot =
2 |s| £ |BE =25 8 5
g |1 § oo E|Sm £
DESCRIPTION o= 10 20 30 40 O
Very sliff, moist, brown with dark brown and orange motling (organics and
5-8 iron-oxide), very fine sandy SILT; laminated {ML). Ao
Pre-Fraser Deposits A
Very stiff, slightly maist, bluish gray, SILT, with very thin (<116 inch thick)
very fine sand laminae (ML).
- 35 Very stiff, slightly moist, bluish gray with faint brown and ora
S-9 (iron-oxide), SILT, some very fine sand; fine laminae (ML); Ago
Becomes very silty, very fine SAND; micaceous. :
Bottom of exploration baring at 36.5 feet
Ground water encourdered at —20 feet. Backiilled with bentonite
- 40
- 45
-~ 50
- 55
R
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o
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& Sampler Type {(ST):
g [l 20D spiit speon Sampter (SPT) | | No Recovery M - Moisture Logged by:  LBK
§ 3" OD Spiit Spoon Sampler (D & M) [l Ring Sample V. Water Level {} Approved by: DD
g
Y

@ Grab Sample

Shelby Tube Sample ¥ ‘Water Level at time of drilling (ATD)




' 5, sssociated | Exploration Log
esrth sciencas Praject Number Exploration Number Sheet
<o R 170289E001 £B-3 1of 2

Project N ilton T re Facility __ Ground Surface Elevation ()
Location Milton, WA . Datum A/A i
DrilerfEquipment Holocene Drilling Inc, / D-50 HSA _ Date StartfFinish _g/5/17.6/6M17
Hammer Weight/Drop _140# / 30" _ Hole Diameter (in) _8 inches

E W o= 8 g 3 %

L= = 9 = ©

= L2 =3 B Blows/Foot e

£ |s| E |EE =253 B

g |1 89 §&a £

DESCRIPTION o= 0 20 30 40 &
ERS Grass / Uncontrolled Fill
% 81 11 Slightly moist, brown, very silty, fine to medium SAND, some fine to coarse
A ST gravel; unsorted (SM).
T Loose to medium dense, slightly maoist, brown, very silty, fine to mediu
5-2 SAND, some fine to coarse gravel, some organics; unsorted (SM). :

5 Stiff, stightly moist, gray with brown mottling, SILT, some g
| S-3 gravel, some organics and rgotlats; unsorted; peor recov
- 10

Loose, moist, dark brown to dark gra*

54 | some fine gravel; unsorted (SM). g Ag
"|-|-/| Farallon (Project Enviromental Consultal 5
J s50 |- Poor recovery. % Ay
- 20 No recovery. ¢
B A3
| T
il E Vashon Recessional Lacustrine Deposits
- 25 1 ‘ (S!iff, moist, brown with orange mottiing (iron-oxide}, SILT; faint laminae 5
S-7 |1 ML}. : A
+. -1 Medium dense, wet, grayish brown with orange mottling {iron-oxide), very _g 13
- .| fine SAND; laminated (SP). : v
Water on rods at ~27 feet. )
T N " Vashon Advance Outwash T
Sampler Typé (ST):
m 2" OD Split Spoon Sampler (SPT) E] No Recovery M - Maisture Logged by: LBK
T 3v oD Spihit Spoon Sampler 0 & M) B Ring Sampte 7 water Level () Approved by: JDD

AESIBCR 170289.GPJ June 13, 2017

@ Grab Sample

Shelby Tube Sample ¥ Water Level at time of drifling (ATD)
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Exploration Log

1 s oo Split Spoan Sampter (D & M) || Ring Sample v

Water Level ()
Water Level at time of drilling (ATD)

Approved by: jppD

edrth sciences Project Number Exploration Number Sheet
A 170289E001 EB-3 20f2
Project Name Milton Telecare Facility Ground Surface Efevation (ft}
Lotation Milion, WA Datum N/A
Driller/Equipment _Holocene Drilling Inc. / D-5¢ HSA Date Start/Finish _5/6/17 6/6/17
Hammer Weight/Drop _140# / 30" Hole Diameter {in} _8 inches.
= w |25 & § z ‘3
= -] = ©
= £ 8 =3|3g Blows/Foot e
T (5 E |Tx = E- o g 5
a8 |13 [°e 6|8 S
DESCRIPTION o= 10 20 30 40 ©
Medium dense to dense, wet, silty, very fine SAND with thin (1/16 to 1/8
$-8 inch thick) SILT seams; fine laminae (SM/ML). &og
-3 | Very dense, wet, brawn, very fine SAND, trace silt; masst
| S-9 L - Ao
Bottom of exploration boring at 36.5 feet
Ground water encountered at ~27 feet. Backfifled with bentonit
— 40
~ 45
— 50
— 55
. I
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o
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o
% Sampler Type (ST):
g 2" OD Split Spoon Sampler (SPT) |:| No Recovery M - Moisture Logged by: (BK
&
77}
e

Grab Sample Shelby Tube Sample . 4




' s associated Exploration Log
garth sciences Project Number Explaration Number Sheet
A 170289E001 EB-4 10f2
Project Name Milten Telecare Eacility Ground Surface Elevation (fty ___
Lotation Milton, WA ____ Datum CNJA
Driller/Equipment _Holocene Drilling Inc. / D-50 HSA Date Start/Finish B/6/17.6/6/17
Hammer Weight/Drop _140# / 30" Hole Diameter {in) _8 inches
= w 4] S Tb’ H £
= 20 = ::_e 7]
< 3 58 =58 Blows/Foot i
% s £ SE =253 5
& 7 § 0o 515 £
DESCRIPTION O © 20 30 40 S
Grass / Uncontrofled Fill
ol 5t Dry, brown, silty, fine to madium SAND, some gravel; unsorted (SM).
T -] Medium dense, dry to slightly moist, brown with faint orange mottiing
21| 1| (iron-oxide), very silty, fine to medium SAND, some gravel: unsorted (SM Fs
- 5T L.oose, moist, brown, very sitty, fine SAND, some medium &
S.3 trace gravel, unsorted (SM). Poor recovery. .
- 10 Mo recovery. ”
3| 4
L 3
— 15
2
f j[ 5 A
13
-0 Shoh Recessional Lacustrine Deposits T 5
Stiff, slightly moigt, bluish gray with orange mottling (iron-oxide), SILT, 5 Ay
., massive (ML). 7
- 25 Medium stiff to stiff, slightly moist, brown with gray mottiing, CLAY;
S-7 massive (CL). i ]
N » 4
. 4
Sampler Type (ST):
m 2" 0D Split Spoon Sampler (SPT) D Na Recovery M - Moisture Logged by:  LBK
Tl 2op Split Spoon Sampler (D & M) I ring Sampte Y Water Level () Approved by: JDD

AESIBOR 170289.GPJ June 13, 2017

@ Grab Sample

[] sShelby Tube Sample ¥ Water Level at time of driliing (ATD)
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earth sciences Project Number Exploration Number Sheet ]
PO 170289E001 EB-4 20f2
Milton Telecare Facility Ground Surface Elevation (ft)

— 35

— 40

— 45

- 50

— 55

[ 89| |-

(ML/CL).
Medium dense, very moist, dark brown, very fine SAND, trace organics;
fine laminae (SP)

Vashon Advance Outwash / Pre-Fraser Deposits

Very dense, wet, gray-brown, fine to coarse SAND, some fi
gravel, some silt, grading o gravelly, medium to coarse S
stratified (SP/SW).

Very dense, wet, gray-brown with orange mottting (iror
gravelly, fine to coarse SAND; weakly stratified (SM)

Dense to very dense, wet, brown, fine
fine to coarse SAND, trace silt; well s
Hard / dense, moist, gray, SILT grading:
- (ML/SP).

Bottom of exploration boring at 41.5 feet
Ground water encounter +3J|

Al Milton, WA Datum -N/A
Driller/Equipmant Holocene Drilling Inc. / D-50 HSA Date StartFinish _6/6/17 6/6/17
Hammer Weight/Drop _140# / 30" Hole Diameter (in) _8 inches 7
=) o log sl ®8
£ 29 =i oo o
)= 2 £8 =53 Blows/Foot h
8 |s| E (8BS =9 5 2 5
g |13 82 %ga £
[&]
DESCRIPTION 10 20 30 40 o
Stiff to very stiff, slightly moist, brown with gray mottling, SILT / CLAY with
4 scattered very thin {<1/16 inch thick) very fine sand seams; micaceous A

AESIBOR 170289.GPJ June 13, 2017

Sampler Type (ST
[} ops
[ﬂ 3" OD Split Spoon Sampler (I & M) [] Ring Sample
@ Grab Sample

plit Spoon Sampler (SPT) D No Recovery M - Moisture
¥ Water Level ()

H Sheiby Tube Sample ¥ Water Level at time of drilling (ATD}

Logged by: LBK
Approved by: DD
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Medium dense, slightly moist, gray to brawn, very silty, fine SAND, som
fine to coarse gravel; unsorted (SM).

Loose, dry to slightly molst, brown, very silty, fine to mediu
fine to coarse gravel; unsorted (SM). Poor recovery due
sampler tip.

irse gravel in

Very poor recovery; only in sampler &
counts possibly overstated due to grave

Bottorn of exploration boring at 11.5 fest ‘
No ground water encountered::Backfiled with bentt

R W

sarth sciences Project Number Exploration Mumber Sheet
Prra e 170289001 EB-5 1 of 1
_M!ﬁgﬁlﬂ&le Facility Ground Surface Elevation (fty ____
Milton, WA Datum _N/A
Drifler/Equipment Holocene Drifling Inc. / D-50 HSA Date Start/Finish ~_§/6/17 B/6/17
Hammer Weight/Drop _140# / 30" Hole Diameter {in) _8 inches ..
= w o S § H £
EER =B 2lalo 7]
p= 3 [ag =8|dp Biows/Foot i
a2 |s| £ |85 283 5
g |7 & oo Eldm £
DESCRIPTION e 10 20 30 40 o
Grass / Uncontrolled Fill
@ 81 Slightly moist, brown, very silty, fine SAND, same fine to coarse gravel;
i unsorted (SM).

- 158
— 20
— 25
Sampler Type (ST}
B] 2* QD Split Spoon Sampler (SPT) D No Recovery M - Moisture Logged by:  LBK
Ul a oo Split Spaon Sampler (D & M) I Ring sample Y Water Level () Approved by: JDD

AESIBOR 170289.GPJ June 13, 2017

Grab Sample

Shelby Tube Sample ¥ Water Level at time of drilling {ATD)







